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1 Introduction
ModestR software is a software package to help academic community managing species
distribution information. It is currently composed of three applications:

e MapMaker: aimed to build distribution maps in a simple way, either by selected the
zones where the species is found (range maps), or by adding samples or occurrences in
the map from CSV files o GBIF database. It also provides several tools to analyse and
transform a map (such as data cleaning, hulling, etc.)

e DataManager allows creating taxonomic databases where maps should be stored
associated to a species. It also performs calculations and exports data like presence or
richness matrices, that can be processed with other software tools. Most of the features
available in MapMaker to analyse and transform maps are also available in
DataManager, with the crucial difference that while in MapMaker they will be applied
to one single map, in DataManager they could be applied to a whole collection of maps
launching a sort of batch task.

e MRFinder allows to find in the distribution maps stored in a ModestR database which
species are present in an area of the world, simply by selecting this area in the map.
Then it can generate several statistical and summary data output.

e MRMapping is a tool to easily make maps grouping several species data by any rank,
and presenting several distributions in the same map. This makes easy to represent de
distribution of any group of species, of genus, a family, etc... or to show where two or
more species (or groups of species) overlap. MRMapping can also calculate overlapping
areas.

In the next sections we introduce those tools. We also describe the different importation and
exportation options and formats supported by ModestR applications in the sections 6, 7 and 8
respectively.

1.1 ModestR assumptions

Before all, it is interesting to point out some assumptions and facts about ModestR that can be
important to correctly understand how it works, its limitations, and to properly interpret results
obtained with ModestR:

e ModestR types of maps: ModestR supports three types of presence maps:

o Sample maps or maps based on occurrence records. Each sample is basically a pair
of longitude and latitude coordinates that identify a location where a species is
present. Being a point, area of a sample cannot be accurately evaluated. Therefore,
in terms of presence area calculation, ModestR makes a simple assumption,
considering that the area of sample equals the area of the cell of 1'x1’ (1’ stands for
1 arcminute) where it is located. But that this is just a convenient assumption and
not an accurate value. Other areas calculated from sample maps, such as Extent of
Occurrence area using convex hull or alpha shape, will be accurately calculated, as
they are polygons but not just points.

o Range or area maps: range or area maps are maps where species presence is
demarcated by polygons or areas. In this case, areas can be accurately calculated,
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after dividing them in small cells with a precision of 1’x1’. Being more complex,
range maps require more computing time to be processed by ModestR.

o Mixt maps: ModestR supports maps that mix samples and areas, even if we don’t
encourage this option, as this makes more complex to process maps and more
difficult to correctly interpreting results. Anyway, ModestR will generally handle
mixt maps the same way than area maps.

e ModestR resolution: ModestR calculations including areas, presence detection, metrics,
etc, are done with a resolution of £1’. If you use environmental variables into ModestR,
usually as raster/grid data (for example in ESRI ASC format), maximal supported resolution
is of 1’, but coarser resolutions are supported by ModestR and recommended, particularly
when working with worldwide rasters, as they allow considerably faster calculations (most
of those data come in resolutions of 5'x5’).

Samples habitat checking is currently done with a resolution of aprox. 1” (1 arcsecond).

e Minimal presence area: as said above, ModestR is intended to work with a resolution of 1'.
As a consequence, ModestR is not designed to accurately work with presence areas smaller
than a 1’ width or a 1’ height. Even if they will be stored as part of the map, areas smaller
than those limits can eventually be omitted when processing maps, so they will not be took
into account to calculate richness, presence data, etc. To enter areas smaller than 1’, we
recommend using samples. As said above, ModestR assumes that the area of a sample
equals the area of the cell of 1'x1’ where it is located.

e Species habitats: ModestR supports assigning several different habitats to a species. But
when processing a map it assumes that a species cannot have different excluding habitats
in different locations. That is, if a species has a validated presence area on a marine habitat
and another on land habitat, for example, ModestR will assume that both habitats are valid
for this species. This assumption is done in several calculations and map transformations,
like EOO calculation, niche estimations or hull transformations, for example.

e Taxonomy restrictions: ModestR supports taxonomy databases that have to include from
class to species levels. It assumes that there cannot have two taxons of the same level with
the same name. For example you can’t have an order named X in a class A, and another
order also named X in another class B. In this case ModestR will only keep the first order
inserted with the name X.

o Default settings: ModestR provides many features to work with distribution data. Some of
them can be somewhat complex, and there are usually several parameters to adjust some
data processing features. Most of the times, ModestR will provide default settings that can
be valid for the common cases. In this way, ModestR tries to be simple to use, particularly
for new users. But once familiar with those settings, ModestR allows you to modify and
parametrize many features.

e Task cancelation and backups: to offer a better interactive user experience, ModestR has
been designed to allow users canceling running tasks whenever it is possible. This feature is
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particularly useful in applications like DataManager, that is aimed to process large dataset.
But take into account that even if ModestR allows you canceling a task at any moment, the
modifications made on data until this moment will usually not be undone! That is why
ModestR offers Undo features in most interactive applications like MapMaker or
MRMapping, and data backup warnings in applications like DataManager. Particularly in
DataManager it is probably recommendable to use integrated backup feature (or just make
your own copy of the database) before launching tasks that will modify data. This can
prevent from losing original data in case of failure or if you decide to cancel the task before
its completion, but when some data have been already modified.

10
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2 First steps with MapMaker

Mapmaker is an easy-to-use software application to build distribution maps. The MapMaker
user interface is quite simple, as the most usual tools are always visible at the left tool panel.
You also have contextual menus that will appear when you click with the right button of the
mouse on the map. In addition, quite all menus, buttons and other elements have a tooltip that
briefly explains their usage, and that will be shown when you place the mouse over an element.

@ ModestR MapMaker [New Mapl] [E=E =R
File Edit Samples View Layers Mopping ModestRiools Options  Help
= op-Eep, CALAL) £0 22 B x FLIL®L
n “Zoom
Map
@ [fa
0 Detal Level N
A Law M Han Fnest o s
+* Map Tooks i . —
e £ L Lefttool panel
Drag map N
Show dis - ;

=
Emerging tooltip, shown

when

placing the mouse on an element

7] Vaid [¥] Invalid

>

Coordinates
@ Decimal () Degrees

Iewing Trom (-180/-100,0246) to (180/100,0246) Ready.

2.1 Opening MapMaker and moving across the world map

When you open MapMaker, it will automatically show the world map in a full view with a lower
detail level'. You can zoom in any part of the map selecting the Zoom Select tool in the left tool
panel, and then selecting the zone in the world map. When the wanted zone is selected, press
the Zoom button or select the Zoom option on the contextual menu. You can also use the mouse
wheel to zoom in and out (click first on the map to set the focus on it), but this option can
perform very slowly, depending on your computer capabilities. Finally, you can use the lateral
Zoom trackbar to modify the zoom level.

MapMaker have several detail levels, from 0 (lower) to 4 (highest). It will automatically changes
to a higher or a lower detail level regarding the deep of the zoom. Anyway, you can force a detail
level using the Detail Level trackbar at the top of the left tools panel. Take into account that the
higher the level, the slower will be displaying the map and moving across it. MapMaker will
display the current level of detail in the bottom status bar. You can select the elements that will
be shown on the map in the Show groupbox left tool panel, such as borders or freshwater
habitats. Freshwater habitats are only visible in the higher level?, so the checkboxes to make

! World map data comes from from OpenStreetMap with ©OpenStreetMap contributors,
http://www.openstreetmap.org/copyright

2 From ModestR v3.0, freshwater data is provided separately from ModestR package, which only contains
a world map with land data. If you need freshwater data, you can download it from Modestr website Once
installed, you will be able to show those data in ModestR. Moreover, ModestR will be able to discrimate
between freshwater habitats when creating maps, cleaning data or calculating areas, for example.

11
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them visible will only be enabled when the map is displayed using this detail level. You can
directly come back to the main world view using the Full button on the top of left tool panel.

i@ ModestR MapMaker [New Mapl] =N R <)
File Edit Samples View Layers Mapping ModestRtools Options  Help
B2 HEe W D ] - oo [ % Y1l ®
A48 Heo 2o 2609 O« PLEL® L Lateral zoom trackbar [
lap H
|_Detail level trackbar g
Detal Level T Tl = —
U o
-
Ed Map Tools L
@ Zoom Select
©) Drag map
() Show distance 5 5 -
(©) FresHand ; .
() Rectangle - , 3]
n 5
©) Add sample ) }?\
- Fill Sea
©) Edi sampl
- e ~ Fill Land ]
Fill freshwater habitats t
Add as visual template : =
UnFill ’ \:E
Selected samples
Valid Invalid Delete selected objects 5

Coordinates

ek
© Decimal ©) Degress Show groupbox

Q‘" . . . .

Bottom status bar with detail

‘Awﬁ level and current view bounds | —— — 1"
4 S g/,

J P Zoom

Detail Level: 0 Viewing from (121 2101 /-8 04755) to (09 84076/83 847891 Read

To drag the map, you can use the Drag map tool. When dragging, an arrow will appear, indicating
where the location situated at the beginning of the arrow will appear when you end the dragging
operation.

2.2 Making a range distribution map in MapMaker

You can make two main kinds of distribution maps in MapMaker: range maps, and sample (also
called occurrence) maps. To make a range map, you simply have to draw on the map a zone or
area occupied by a species, typically using the Freehand tool. Once a zone selected on the map,
the Fill Selection and the Valid habitats groupboxes will be displayed at the left tool panel. Then
select which habitat of this zone is occupied by a species, using the checkboxes of the Valid
habitats groupbox. Finally, use the Fill button on the Fill Selection groupbox, or alternatively
use the wanted option of the contextual menu that you can display clicking with the right button
on the map.

12
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@ ModestR MapMaker [New Mapl] =8 =R ==

File Edit Samples View Process Tools Options Help
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You can see that only the corresponding parts of this zone will be filled in, to indicate the
presence of the species. Filling colors as well as map element colors can be modified in the
Options/Preferences menu.
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Detail Level: 0 Viewing from (-70,79903/-50,44567) to (73,05214,/59,33085) Ready.

You can unfill part of a selection just selecting a zone and using Unfill button.
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If you want to fully undo an operation, you would rather use the Undo button of the toolbar, or
the Edit/Undo option in the main menu, or the Ctrl+Z key combination. Operations that can be
undone in MapMaker are those that affect the map distribution data, such as adding or
removing samples, presence areas, etc. Operations that only visualize data such as displaying
environmental data or shapes (explained later in this chapter) cannot be undone, because they
do not really imply a modification of the map, just a change in display options.

2.3 Making an occurrence-based distribution map in MapMaker

To make a distribution map basing on samples or occurrences of a species, you should simply
have to add the samples on the map, using one of three options: manually adding samples,
importing them from a CSV file, or downloading them from online GBIF portal. Each one of those
options is explained below:

1. Manually: selecting the Add sample tool in the left tool panel. Then select the type of
sample in the Sample settings groupbox (this is explained later in the section), and the
valid habitats in the Valid Habitats groupbox that will be displayed in the left tool panel.
And finally click on the position in the map where the sample has to be added. You can
drag the sample to the exact target location while you have the left mouse button
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pressed. Once you release the button, the sample will be placed on the map. Obviously
this option is only useful when having to add few samples.
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Detail Level: 0 Viewing from (-63,8577/-45,14619) to (66,1041/54,03101) Ready.

2. Another option is to import samples from a CSV file. On the main menu, select
File/Import/Sample data from CSV. You will have to select the file where the CSV data is
located. Expected format is a list of samples in the form:

[Species]; Longitude ;Latitude

or

[Species] ;Latitude; Longitude

(where [Species] field is optional)

(where [Species] field is optional)

Data can optionally contain a headers row. Details of the expected format are explained
in 7.1. Anyway, you can select the right options regarding the format of the source file

in the importation dialog box.

ﬁ:t importation options for samples C5V file
CSVimport options

First row contains headers

First column contains species name

N

Select coord columns order in C5V file

@ Longtude, Latitude

) Latitude, Longitude

Decimal separator: !

Field separator:  ;

-

Sample point size: | 100

Male the sample habitat auto-checked

[ Consider and remove duplicated samples f they are equal until

a
¥

4 th. decimal

Skip samples in 0,0 coondinates

Skip samples with same longitude
and latitude coordinates
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3.

Importing samples from the GBIF online database. On the main menu, select
File/Import/Samples from online GBIF database or the equivalent button of the toolbar.
You will have to write the desired species name. Alternatively you can select it from a
ModestR database, if you already have one populated with taxonomic data; this will be
explained later on this tutorial. You can also enter an LSID that identifies a species, then
MapMaker will try to resolve it.

Select species name

Enter species scientific name or LSID to be imported from GEBIF

Select from
Species:  lsurus alatus| i e
Optians Select region boundaries E

| Check ff species is a synonym according to GBIF From longitude [-180.0/%] to [180.012

Batch mode (@utocanfimation of each step) From latitude [90.0 1= to /500 [

- -

Data cleaning options

| Mean distance Latitudinal dispersion Longitudinal dispersion

Kind of recaords to download Al

V| Observation Living specimen Unknown Kj Defaults
Human Observation Material Sample Fossil
Machine Observation | Preserved Specimen Literature

Occumences temporal bracket

Optionally enter start andior end dates using the fomat YYYY-MMDD
Start date: R E End date: S E

Occumences modiied since a date

X Cancel
Optionally enter 5 dste using the format YYYY-MM-DD

Modified since: - - E = Accept

it

Then you can choose if you want MapMaker to look for synonyms in GBIF database. You
can also select the type of records you want to download from GBIF, the rectangular
area to be used as boundaries (by default it is the whole world), the start and end date
of the occurrences to retrieve, and the occurrences added or modified into GBIF
database since a particular date. Remember that to obtain a brief explanation of what
each option and field is, just place the mouse on it to see a tooltip. However, a more
complete description can be found on GBIF documentation. You can also select to apply
a data cleaning once data downloaded, using some dispersal capacity variables. By
default, mean distance variable is selected to perform data cleaning. Before using other
variables, it is recommended to see section 2.6 for more details about dispersal capacity
cleaning.

If you select to look for synonyms, MapMaker will first check if the species you entered
is considered as a synonym of another one according to GBIF, and ask you if you want
to use it to search samples in GBIF.
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Information @

f 3 ) According to GEIF information, species name Tsurus alatus' is a

' synonym of species Tsurus paucus’ with a confidence of 100%.
~ Click on 'Yes' to continue downloading data using the main species
name provided by GBIF (Isurus paucus)
Click en 'Me’ to continue downloading data using the species name
you provided (Isurus alatus)
Click on 'Cancel' to cancel downloading task.

[ Si l| Mo || Cancelar |

When importing samples either from a CSV file or from GBIF database, or when manually adding
a sample, you will have to select how MapMaker will treat those samples. Several options will
be displayed in a dialog box when importing from GBIF or CSV files (when adding manually a
sample only some options will be available and they will be displayed in the left tool panel):

Set importation options for samples data

Samples conversion

Sample poirt size: 100 |2 | Skip samples in 0,0 coordinates
) 7 Skip samples with same longitude
| Make the sample habitat autochecked and latitude coordinates

Consider and remove duplicated samples if they are equal until |4 2| th. decimal

Select valid habitats for the species:

)( Cancel
Sea Land
Al freshwaters
Lertic habitats Small Channels Small Ditches Small Drains Wetlands
Small rivers Large Channels Large Ditches Large Drains Reservoirs
Large rivers

e Sample point size: select the size of the visual point that will indicate a sample in the map.
This size has no importance when processing map. It is only a visual parameter.

e Skip samples in 0,0 coordinates: don’t process samples whose coordinates are 02 longitude
and 09 latitude, as those samples are usually erroneous data.

e Skip samples whose longitude and latitude coordinates have the same value, as those
samples are usually erroneous data.

e Consider and remove duplicated samples if they are equal until the Xth decimal: this allows
setting when two samples will be considered as duplicated, thus avoiding adding them
twice. If, for example, we configure this option to take into account until the 2th decimal,
samples like (122.4567;9.4568) and (122.4598;9.4560) will be considered duplicated. If you
don’t check this option, all samples will be imported and added to the map, even if they are
duplicated.

e Make the sample habitat auto-checked: using this option a sample will be automatically
checked by MapMaker to determine if it is situated in a valid or invalid habitat, and therefore
it will be considered valid or invalid with a precision of aprox. 1 seconds®. You can set

3 This requires installing the last software updates. If you want to distinguish freshwaters, you also have
to install freshwater data in ModestR (available in ModestR website). Anyway, as freshwater habitats are
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different colors for valid an invalid samples to easily distinguish them in the
Options/Preferences option on the main menu of MapMaker. Moreover, only valid samples
will be used when processing and extracting data from a map (like presence or richness
data). If on the contrary you don’t set a sample as dynamic, it will be considered as manually
validated/invalidated. By default, it will be valid, and you have to manually set it as invalid if
needed. Therefore, we recommend you to try the dynamic validation.

e Select valid habitats for the samples: you have to select which habitats are valid for the
samples you are importing (this option appears on the left tool panel when manually adding
samples). You can select one or more samples, but it is mandatory to select at least one
habitat. If you selected to make the samples as habitat auto-checked, those habitats will be
used to validate/invalidate a sample. If you don’t selected to make the samples as dynamic,
this information will NOT be used, as samples have to be manually validated/invalidated.
But it will be stored and used in case you later modify a sample to make it as habitat auto-
checked.

2.4 Modifying samples in a map
Once samples added to a MapMaker map, you may want to modify them. MapMaker allows the
following possibilities:

e Move a sample: sometimes you can want to relocate a sample to a near location. For
example, to relocate a sample incorrectly placed in the sea for a few meters, for a
terrestrial species. To do that, you can use the Edit sample tool from the left tool panel.
With this tool selected, go to the map, click on the wanted sample and drag it to the
new position, then drop it.

i@ ModestR MapMaker [FILEC\ModestRProject\BD Carcharhinus leucas IPMMAC] [Carcharhiniformest Carcharhinidaeh Carcharhinus

File Edit Samples View Process Tools Options Help

gosa ek o avo ad B P g6

Map
[ [LFur =
_ Detail Level
U
Auto Low Med High Highest
#* Map Tools O
Zoom Select Lat- 78,7124
128.7
TeamEs Lon: -84.43329

Show distance

FreeHand

Rectangle
Select the sample,

Add sample

@ Edit sample then drag it to the
Ao oy
o new position.
Flacemark

J Show

e Delete one single sample: To do that, you can use the Edit sample tool from the left tool
panel. With this tool selected, go to the map, click on the wanted sample and press the
Delete key. You can also click on the sample with the right mouse button and select the
Delete sample option.

still being reviewed and updated, in some areas checking feature may only distinguishes between land
and sea habitats.
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Delete a group of samples: to delete several simply select an area that contains the
samples you want to delete using the Freehand or the Rectangle tools from the left tool
panel, and press the Delete samples button on the Fill Selection groupbox. Or use the
context menu item Selected samples/Delete samples (pressing the right mouse button
to show it). Take into account that only samples that are currently visible in the selected
area will be deleted. If for example you set display selections to only show invalid
samples, only those samples will be affected by a delete operation (samples can be
shown/hidden using View/Map Show Options/Show Samples menu or in Show options
in the left tool panel).

@ ModestR MapMaker [FILE:C:\ModestRProject\BD\Carcharhinus leucas.PMMAC] [Carc} ini Carcharhinus leucas | =8 B8 (55

File Edit S

amples  View Process Tools  Opti

ﬂ@aﬂ;@ AT Select an area that contains samples to — _—
Full
P be deleted, using the Freehand or the 5-/&5:;@
# e Toos Rectangle tools

Zoom Select

/ Y L
© FreeHand */

Rectangle

Add sample Ry i

Edit sample ~ r/

— Press Delete Samples — (

o, B
L 9

e

Detail Level: 1 Viewing from (-118,7569/7,395771) to (-48,28186/46,5621) Ready.

Modify samples marker size: to modify the size of the visual point that will indicate a
sample in the map, you can select an area that contains the samples you want to modify
using the Freehand or the Rectangle tools from the left tool panel, and then use the
context menu item Selected samples/Set size (pressing the right mouse button to show
it). To modify the size of all samples of the map, use the Samples/Modify samples marker
size in the main menu. Remember that this size has no importance when processing
map. It is only a visual parameter.

Validate/unvalidate samples: if you want to manually validate or invalidate samples,
either dynamic samples or not, you can select an area that contains the samples you
want to modify using the Freehand or the Rectangle tools from the left tool panel, and
then use the context menu item Selected samples (pressing the right mouse button to
show it). You will find options to validate/unvalidate all selected samples, or only those
that are valid/invalid. To validate/unvalidate all samples of the map, use the options in
the Samples menu of the main menu. Remember that if you manually validate or
invalidate samples, this has two side effects: (a) samples become not habitat auto-
checked. So they will not be checked anymore, but keep the valid/invalid status you
manually set. And (b) manually validated samples will be took into account when
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calculating data (presence or richness for example), while invalidated one will be stored
with the map, but not took into account for any calculation.

e Set samples as habitat auto-checked: if you added or modified samples setting them as
manually validated/unvalidated, you may want to reset them as habitat auto-checked,
this way MapMaker will automatically check their validity regarding the valid habitats
they have associated. To do that you can select an area that contains the samples you
want to modify using the Freehand or the Rectangle tools from the left tool panel, and
then use the context menu item Selected samples/Set as dynamic samples (pressing the
right mouse button to show it). To make all samples of the map to be dynamic, use the
option in the Samples menu of the main menu.

e Modify samples valid habitats: you may have downloaded or imported sample data and
added them to the map indicating some habitats as valid, but now you want to modify
this selection, for example, to add more freshwater habitats as valid for a species. To do
that, just go to the Samples/Modify samples valid habitats in the main menu.

2.5 Importing data to a MapMaker map

Besides importing samples from GBIF or CSV files, as explained below, MapMaker can also
import existing maps or data from other sources, such as distribution models generated with
Maxent*, ESRI shapefiles, or KML files. Each one of those importation features is explained in
more detail in chapter 7.

2.6 Data cleaning using automatic range-based rules

MapMaker incorporates the possibility of using automatic validation rules basing on outliers
detection to determine the validity of samples as well as areas of presence according to
environmental variables. This allows for example to invalidate samples located in places that
have some environmental conditions such as temperature or altitude values outside a certain
range. Or to delete from an area of presence the parts where some environmental conditions
are not respected. To do that, ModestR will firstly determine the range of values took by those
variables on the current presence data, and allow the user to select how to determine outliers.
To determine current ranges for variables in sample maps, one single value for each variable is
took in the coordinates of the sample. For range maps (with areas of presence in turn of samples)
a value for each variable is took for each occupied cell of 1’x1’ (so for example for a presence
area of 10'x4’, 40 values will be took for each variable). Data cleaning will be done for each
individual sample, and, in case of areas, for each 1’x1’ cell of the presence areas. So in case of
areas the minimal resolution supported when cleaning is of 1'x1’.

Environmental data needed to use this features are not included in ModestR, so they have to be
provided by the user as data files in ESRI ASCII or CSV format. There exist free datasets available
in Internet, such as Bi-Oracle® for example that are fully compatible with ModestR.

4 Futher information about Maxent software can be found in: Steven J. Phillips, Miroslav Dudik (2008) Modeling of
species distributions with Maxent: new extensions and a comprehensive evaluation. Ecography 31(2):161-175.
DOI: 10.1111/j.0906-7590.2008.5203.x

> Tyberghein L., Verbruggen H., Pauly K., Troupin C., Minur F., de Clerck O. 2012. Bio-ORACLE: a global
environmental dataset for marine species distribution modelling— Global Ecology and Biogeog., 21: 272-281.
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Therefore, the first step will be to integrate those data in ModestR, to allow it to use them when
needed. To do that, you can use the menu Layers/Manage environmental variables, either in
MapMaker or in DataManager. Details about how to integrate environmental data in ModestR
are explained in section 6.26.

Once environmental data has been made available to ModestR, automatic data cleaning can be
started using the menu Mapping/Data Cleaning/Automatic environmental based cleaning of
MapMaker. A dialog box like the shown below will appear:

Data Cleaning calculation

Select Variables |53¢ ranges I Pmcessingl

Select the variables to calculate the Data Cleaning

=~ Environmental Variables -
EIE\@ Dispersal capacity

-[]@ Mean distance (only for samples)

D@ Latitudinal disperzion (onhy for samples)

D@ Lengitudinal digpersion (only for samples)

[.]..I]@ Marine

.. |(@ Bathymetry

-{l@ Calcite

.. |@ Chlorophylla

D@ Sea surface temperature

-[T|@ Silicate

-[C]@ Poc

- |@ CDOM

- [|{@ BathymetryBIS

-[]@ Wariable que falla

-[“|@ Batyd-50

=" Terrestrial
D@ Althymetry

R e P

s

m

In this dialog box you can select on the tree the variables you want to use in the data cleaning.
Besides the environmental variables you have integrated in ModestR, you could see three
specifically calculated variables related to dispersal capacity which are also available: mean
distance, latitudinal dispersion and longitudinal dispersion. Mean distance for each occurrence
record is calculated as the mean distance from this record to all the other records. Latitudinal
dispersion and longitudinal dispersion merely are the latitude or longitude® value of each
occurrence record. These variables allow validating records basing on their relative geographical
dispersion, so records excessively distant from the others will be cleaned. It must be pointed out
that those variables can only be used on maps that contain samples, but not on range maps.

Once all whished variables selected, click on the Continue button to go to the next step. ModestR
will then determine the range of values took by the selected variables on the current presence

6 Take into account that using longitudinal dispersion (which is merely the longitude value of each occurrence) to
perform data cleaning can lead to biased results, because longitude values of occurrences near the extremes (i.e. -
18092 or 1809) are very different (so potential outliers), while occurrences can actually be quite close.
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data, whether areas or samples. It will also determine the coverage percent of each variable;
that is, the percentage of presence areas/samples where there is a not-null value for a variable.
This can helps you to determine if a variable is really useful to perform data cleaning.

Those data will be shown in the next step, as shown in the figure below. You can see on the left
the list of selected variables, with a new column where the coverage percent is presented. As
you can see, in this example the Althymetry variable has a very low coverage, smaller than 1%.
ModestR will even show you a warning message in those cases, and show the values in another
color. In this example this low coverage is because presence data correspond to a marine
species, so there are no althymetry data in those areas. You most likely remove this variable
from the list, by going to the previous step (using the Previous button) and deleting it from the
list of selected variables. Then you will return to this step using the Continue button.

Before continuing, it is interesting to point out that many of the options and settings displayed
on this dialog box are autoexplained: just by placing the mouse cursor on one element, usually
a short emerging explanation will be shown.

Data Cleaning calculation

| Select Variables | Set ranges | Processing|

Validation mode combo box

Set vanable validation ra

Selected Variables %Cover. Variable settings

g iyt | 0.44% REV Name:  Althymetry Units:  m.

@ Bathymetry ‘r 99,56% OK

@ Calcite 100,00% 0K Validation mode

@ Chlorophyll a 100,00% OK Autoselect best (larger n? of accepted values) v]
@ Sea surface tdmperature 100,00% OK

—
ALTOMSTE MOGE | Infa |

Automatically selected outliers mode: Apply
Quartile outliers - to Al
Consider extreme outliers as invalid

Min accepted value: -376

R Scswedls =1k Missing value options

/ - |
L )

Missing value options /

") Invalidate an area if the value for this variable is missing

@ Dont take into account this varable when its value is missing o
Select the variable on the list to Main settings

Main | Samples

see its outlier determination o ]
Main variable settings

settings and basic information Allowed invalid variables: |0

A

Allowed missing variables: 5 =

S

Then you can select how outliers will be detected for each variable. To do that you must select
a variable on the left listbox. The corresponding settings for this variables will be shown on the
right-up panel. The available settings are:

Continue b

e Validation mode: this is the way the values for this variable on the presence zones
(whether samples or areas) will be evaluated to determine if some sample/area has to
be cleaning or not. Any validation mode will determine the range (minimum and
maximum) of valid values for the variable, so any value that fall outside this range will
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be considered an outlier’. The difference between different validation modes will be in

the way they use to determine this range. By default, the validation mode will be set to

“Autoselect best”. But you can manually select between the following modes:

O

@)

Autoselect best: this mode will evaluate which one of the other available
validation modes returns the less outliers, and uses this mode to clean data.
That is, with this mode you will always obtain the minimal number of outliers.
The specifically selected mode will be described in the box below, under the
“Automatic mode” tab, and it will be one of the available modes that are
described below: Quartile outliers or JackKnife outliers.
Autoselect best mode will not be available for variables with a coverage of 0%;
that is, without not-null values for the current presence areas.
Quartile outliers: this option uses a validation based on the values of the Q1
and Q3 quartiles of the values took by a variable in the current presence
areas/samples. This option will consider any value of this variable as invalid if
it is outside the range [Q1 - X(Q3 - Q1), Q3 + X(Q3 - Q1)] where X will be:

= X=1.5if you select to consider both mild and extreme outliers as invalid.

= X=3if you select to consider only extreme outliers as invalid.

= You can also set a custom value of X in the options shown for this

validation mode.

JackKnife outliers: this validation mode to detect outliers is described in
Chapman’s Principles and Methods of Data Cleaning® (2005) and it is considered
quite reliable. ModestR supports two variants of this method: the one proposed
by CRIA and the one proposed in DIVA-GIS (both are described in Chapman’s
book).
Custom: in this case it is the user that will manually set the minimum and
maximum values of the range of valid values for a variable. Any value that fall
outside this range will be considered an outlier.

e Info tab: under the validation mode combo box, a tabbed box is shown where

information and options for the currently selected validation mode are displayed. There

is also a Info tab where you can consult basic statistics for the currently selected variable,

such as maximum and minimum values that this variable has on the current presence

areas/samples, mean value, quartiles, and jackknife ranges.

e Missing value options: under the tabbed box that show the information for the

variable, two radiobuttons allow you to select what to do when there is no value for the

variable in a particular area/sample. You can select between two possibilities:

O

Invalidate an area/sample if the value for the variable is missing (that is, if the
variable have a null value in this location): in this case, an area/sample will be
cleaned (considered invalid) as soon as there is no value for the variable for this
area/sample, no matter the values for the other variables.

7 It must be pointed out that for mean distance variable (included in the Dispersal capacity group), the
minimum value of the acceptance range is always set to zero, to avoid eventual elimination of samples
with small mean distances to the other ones.

8 Chapman, A. D. 2005. Principles and Methods of Data Cleaning — Primary Species and Species-
Occurrence Data, version 1.0. Report for the Global Biodiversity Information Facility, Copenhagen.
Available online at http://www.gbif.org/orc/?doc_id=1262
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o Don't take into account this variable when its value is missing: in this case, if
there is no value for the variable for this area/sample, this variable will be just
not considered to make a decision. ModestR will check the values took by the
other variables to decide about the validity of the area/sample.

Take into account that those options are per variable. That is, you can set different
options for each variable. A missing value for a variable can lead to immediately
invalidate an area/sample, while for another variable it will not be took into account.
You should decide in a per-variable basis the most adequate option.

e Apply to all buttons: either in the tabbed box that displays the options for the currently
selected validation mode or in the missing value options, you can see a button Apply to
All. This button can be used to replicate the corresponding settings for the current
variable to all variables in an easy way.

Finally, on the right-bottom side of the dialog box, you can see a tabbed box with main settings.
While settings described above are for each variable, those main settings have global effects.
They are:

e Allowed invalid variables: Indicates how many variables can take invalid values, that is,
outliers (according to their validation rule) before considering an area or sample as
invalid for the species. The default value is 0, and the maximum is N-1 where N is the
number of selected variables. Usually this field will be 0, because typically you will want
to clean a sample/areas as soon as one of the selected variables takes an outlier value.
But this setting provides a way to be more flexible. For example you can select 10
variables and allow that up to two variables of these take outlier values before
considering a sample/area as invalid.

e Allowed missing variables: Indicates how many variables can be missing (have a null
value) before considering an area or sample as invalid for the species. By default it will
be set to N where N is the number of selected variables. That is, if all variables have null
values for a sample/area, the area will be considered as valid. Take into account that
this parameter will be applied only if the variables with missing values are not
individually configured as directly invalidating an area when their value is missing (as
explained above). That is, this rule will be applied only if after applying the rules for
each individual variable the sample/area has not already been considered as invalid.

e Samples tab: in this tab page you have to select which samples apply to (all, only already
valid ones, only already invalid ones, or none). You can also select to add placemarks
to validated/invalidated samples to make easier localizing them on the map. This
tab will only be shown if the map contains samples.

e Areas tab: in this tab page you can select to validate or not validate areas of presence.
To visualize the zones that don’t comply with the rule, you can add a shape, usually using
a semitransparent showy color (see section 2.14 for more information about shapes).
The shape doesn’t modify map presence data, as it’s just a visual helping element. This
tab will only be shown if the map contains areas.

Once all those settings configured, press the Continue button to perform data cleaning. ModestR
will apply validation rule for each variable on each sample and on each 1'x1’ cell of each presence
area.
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For example, in this map, after the validation, a red placemark indicates the samples located in
points that don’t comply with the validation rule. Green ones indicate samples located in points
that comply with the validation rule (colors are eligible by the user).
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If you have selected to apply validation to areas, the zones of the area where the validation rule
is not true will be deleted. Areas validation can require a certain amount of time, depending on
the complexity of the area.
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Once a data cleaning task ended, and only if this cleaning involved samples, MapMaker will allow
you to save a report of the cleaning operations done in CSV format containing a list of the
cleaned samples and details about the variable ranges they didn’t comply with. As said before,
this report will only be generated when cleaning samples, and will not include details regarding
areas cleaning. The reason for this is that even a relatively small region will easily contains
thousands of 1’x1’ cells, which results in a very long and rarely useful report.

2.7 Data cleaning using custom validation rules

Besides automatic cleaning, MapMaker incorporates the possibility of using custom validation
rules to determine the validity of samples as well as areas of presence according to
environmental variables. As mentioned before in section 2.6, environmental data needed to use
this features are not included in ModestR, so they have to be provided by the user as data files
in ESRI ASCII or CSV format and integrated in ModestR as explained in section 6.26.

Once environmental data available to ModestR, validation rules can be added using the menu
Mapping /Data Cleaning/Custom environmental based cleaning of MapMaker. A dialog box like
the shown below will appear.
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In this dialog box you can select any environmental variable and add it to the expression that
will be used as validation rule. You can either use the Rule assistant that helps you to construct
the rule, or just write it into the validation rule box. To use the Rule assistant, follow those steps:

e Select the environmental variable in the tree

e Click on the Add button aside the Rule assistant

e Select the adequate relation operation (>, <, =, ...) and enter a value to compare to.

e Select it the rule will be added to the validation rule as an AND or an OR rule (only
relevant when there are more than one rule).

e Click on the button to Add this rule to Validation. The rule part will be added to the
validation rule textbox.

Alternatively you can directly write or modify a validation rule in the Validation rule textbox,
using the lower Add button to add variables from the tree to the expression.

Validation expression have to be logical or Boolean (that is, evaluated as true or false). Variables
used in the expression have to be written inside brackets (this will be automatically done if you
use the Add buttons to add them. AND and OR operators are allowed. Using the right mouse
button on the validation rule box a contextual menu will appear showing more options and
operators.

Once a valid rule introduced, you have to select which samples apply to (all, only already valid
ones, only already invalid ones, or none). You can also select to add placemarks to
validated/invalidated samples to make easier localizing them on the map. You can also
select to validate areas of presence using the validation rule.

Use the Apply button to clean presence data according to the validation rule. In this case, if you
selected to apply validation to samples, samples located in a point where the rule is true will be
set as valid. Otherwise they will be set as invalid. Nevertheless, if a sample is dynamic (as
explained in previous section) and it is invalid because of its habitat, it will always remain invalid.

27



ModestR Software Quick start tutorial

An example of how results can look like is shown in section 2.6 above.

2.8 Using hull transformations tools

Hull transformations tools allows you to see/add a hull as an area of presence to a map. This
feature can be used to estimate the Extent Of Occurrence® (EOO) of a species. ModestR provides
three different hull transformations: convex hull, concave hull and density-based hull. Concave
hull uses the alpha shape algorithm. Density-based hull uses a normal kernel smoothing
algorithm. Those features are mainly aimed to see/add a hull calculated from sample data
(occurrences). Therefore, they commonly do not take into account presence areas other than
samples.

Convex hull transformation calculates a single minimal convex polygon that contains all the
samples present on a map. Areas cannot be took into account. At least three samples are
required to calculate convex hull. As an example, we’ll assume we have a map with the samples
shown below.
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Lat: 55,6234
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Detail Levek: 1 Viewing from (-178,5878/35,4137) to (-08.04543/79,61474) Ready.

To calculate convex hull area for those samples, just go to Mapping /Hull transformation/Convex
hull menu item. A dialog box will be shown where you can select the wanted feature:

e 5

Convex hull options
Convex hull calculation options

Perform
() Visual simulation

@ Add as presence area

K ctose | | ¢f 2omw

9 Extent of occurrence (EQO) is defined by IUCN as the area contained within the shortest continuous imaginary
boundary which can be drawn to encompass all the known, inferred or projected sites of present occurrence of a taxon
(ITUCN 2013)
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e Visual simulation: this option will just add a shape to the map that shows the convex
hull. No modification is made on the map. Shapes can be deleted using the Edit/Delete
all shapes option or the corresponding button of the toolbar. However shapes are not
saved with the map. For the example map above, this will be the result:
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e Add as presence area: this option will add a presence area to the map corresponding to
the convex hull. Existing data will not be deleted, but this adds a new presence area to
the map. The habitats assigned as valid to this new area will be inferred from the already
existing presence data (samples and areas). You can undo changes using Edit/undo or
modify this new area as any other area, using Unfill feature (see section 2.2). For the

example map above, this will be the result:
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2.8.1 Using convex hull with areas

Convex hull is mainly intended to be used with sample data. But it can also be used with area
data, as ModestR can use the points of the vertexes of the areas to calculate convex hull.
However, when you add a presence area to MapMaker, you have to select a valid habitat, and
MapMaker will visually show the target area according to this habitat. But this is actually just a
visual presentation. MapMaker doesn’t have the real data of the resulting area (this requires a
posterior rasterization process that will be made by DataManager). That is why calculating the
convex hull of an area in MapMaker is not allowed. When processing maps in DataManager the
maps are rasterized and only real presence area is took into account. Therefore in DataManager
convex hull including areas can be accurately calculated (see section 3.8).

2.8.2 Using alpha shape hull with samples

The alpha shape algorithm calculates one or more polygons that contain some or all the samples
on a map, depending on a parameter (usually called the alpha value). Intuitively, the a-shape
algorithm can be seen as rolling a circular object of radius a making it to lean against the standing
out nails on a board, that represent the points of a set. If we connect the nails that constitute
the edges of the set for this object of radius a, we obtain one or more closed areas that
constitute the a-shape (see Edelsbrunner & Miicke (1994) work for more details 1°). As the a-
value is increased, the a-shape tends to the convex hull, while it tends to the initial set of points
when it is decreased.

This feature cannot be used with areas, so it is mainly useful in sample maps. At least four
samples are required to calculate alpha shape (but depending on their relative distances it can
be impossible to calculate a not-null alpha shape).

As an example, we’ll assume we have a map with the samples shown below.

Lat: -24 67367
Lon: 38 80027

am (-61,52311/-29,6976) to (58,3263/36,90842) Ready.

10 Edelsbrunner, H. & Mucke E. P. (1994) Three-dimensional alpha shapes. ACM Trans. Graph. 13(1):43-72.
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To calculate concave hull area using the alpha shape for those samples, just go to Mapping /Hull
transformation/Alpha shape menu option. A dialog box will be shown where you can select the
wanted feature:

Alpha shape options
Alpha shape options

Parameters

Alpha value: 6,0 2. degrees

Perform
@ Visual simulation

Add as presence area

[ come | [ o 2000

e Alpha value: this value is the main parameter we have to provide to the alpha shape
algorithm.

e Visual simulation: this option will just add a shape to the map that shows the alpha
shape hull. No modification is made on the map. Shapes can be deleted using the
Edit/Delete all shapes option or the corresponding button of the toolbar. However
shapes are not saved with the map. For the example map above and an alpha of 6
degrees, this will be the result:
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As you can see, alpha shape can return several separated polygons, and it may not
contains all the samples, depending on the alpha value and the distances between the
samples. You can easily test alpha shape with different alpha values to see the
differences and select the value you consider more accurate.

e Add as presence area: this option will add a presence area to the map corresponding to
the alpha shape hull. Existing data will not be deleted, but this adds a new presence area
to the map. The habitats assigned as valid to this new area will be inferred from the
already existing presence data (samples and areas). You can undo changes using
Edit/Undo, or modify this new area using Unfill feature (see section 2.2).

2.8.3 Using density-based hull with samples

The density estimation algorithm calculates one or more polygons that contain all the samples
on a map, depending on a parameter (usually called the bandwidth). The density is estimated
using a kernel smoothing normal distribution algorithm?®!. As the bandwidth is increased, the
estimated hull is broader, while it tends to the initial set of points when it is decreased.

Density hull in ModestR is calculated using as cut-off threshold the minimal density value for the
samples present on the map. This way, all samples will always be included in the calculated hull.
At least three samples are required to calculate density.

This feature cannot be used with areas, so it is mainly useful in sample maps. As an example,
we’ll assume we have a map with the samples shown below.

1 For more information on kernel smoothing you can see Wand, M. P. & Jones, M. C. (1995)
Kernel Smoothing. Chapman and Hall, London.
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To calculate density estimation hull, just go to Mapping /Hull transformation/Kernel
Density/Distribution Map menu option. A dialog box will be shown where you can set the
parameters and select the wanted feature:

Kernel density estimation

Kemel density estimation options

Parameters
Cell width: |5 = | minutes 7| Dont use duplicates
Lower Mormal Higher
8
Smoothing: X | 1 5
Perform

@ Density hull visual simulation

Add as presence area

| Close || ¢f 2oy

e Cell width in minutes: allows you to set the cell size to be used to calculate density.
Density will be calculated for each cell and assumed to be the same in all the cell. So the
smaller the cell size, the more precise is the density calculation. But take into account
that the time to perform the calculations grows geometrically as cell size diminishes.

e Don’t use duplicates: if enabled, only distinct samples (usually considered until the 5%
decimal) will be used to calculate kernel density. This avoids biasing density because
there are many duplicates of some samples.

e Smoothing: smoothing factor determines how smooth the density matrix will be. The
greater it is, the more the density will spread out far around presence areas. Default
factor (x1) has been adjusted to return a density area with a standard deviation of the
distances between presence areas near the original standard deviation of the distances
between samples.

e Density hull visual simulation: this option shows a shape of the hull calculated using the
density estimation with the set parameters. For the example below, this will be the
result:
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As you can see, density hull usually return several separated polygons, but it will
contains all the samples (even if the polygons can be very small for some samples). You
can easily test density hull with different parameters to see the differences and select
the value you consider more accurate. Anyway, remember that default smoothing value
(x1) has been adjusted to return a density area with a standard deviation of the
distances between presence areas near the original standard deviation of the distances
between samples.

e Add as presence area: this option will add a presence area to the map corresponding to
the density hull. Existing data will not be deleted, but this adds a new presence area to
the map. The habitats assigned as valid to this new area will be inferred from the already
existing presence data (samples and areas). However, you can undo changes using
Edit/Undo or modify this new area as any other area, using Unfill feature (see section
2.2).

If you want to display a density map, just for presentation or analysis purposes, you can also use
the option to add a kernel density map to the data, as explained in section 2.9.5.

2.9 Working with rasters

To make easier visually analyzing relationships between species distributions and environmental
variables, or just to have appealing images to use in some documents, presentations, etc., you
can add raster data to MapMaker maps. This is only for visual purposes and it doesn’t affect
distribution maps. Raster data will appear when exporting a MapMaker map to an image file
(see section 7.6 to export images from MapMaker).

There are two main ways to add raster data: using environmental data that you already have
integrated in ModestR, o directly loading raster data from an ESRI ASC file. We explain both of
them in the next subsections. It must be pointed out that currently ModestR only supports raster
data with a maximal resolution of 1’. Moreover, as using a raster of a resolution 1’ for all the
world is a heavy duty, we recommend to ordinarily use rasters of a resolution of 5/, which may
be enough precise for mere visualizing purposes.
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2.9.1 Adding environmental data as raster

Environmental data needed to use this features are not included in ModestR, so they have to be
provided by the user as data files in ESRI ASCIl or CSV format. There exist free datasets available
in Internet, such as Bi-Oracle!? for example that are fully compatible with ModestR.

Therefore, the first step will be to integrate those data in ModestR, to allow it to use them when
needed. To do that, you can use the menu Layers/Manage environmental variables, either in
MapMaker or in DataManager. Details about how to integrate environmental data in ModestR
are explained in section 6.26.

Then, you can easily add one environmental variable to the map using the MapMaker menu
item Layers/Rasters/Add environmental data raster, or the corresponding button of the toolbar.
A dialog box will show to you the available variables. You can select only one variable (it should
be visually confusing to show more than one). You can also select if the raster has to be shown
only on sea or o land habitat, or on both.

Select variable to be shown as raster

Options
E---ﬂ Environmental Variables -
EI]@ Marine [T Apply logarithm function to data
~C]@ Bathymetry 0 |2 “Transparency
-[“|@ Calcite

m

.. |{@ Chlorophyll a

D@ Sea surface temperature Apply on habitat
.[Fl@ siicate @ Al
-[T@ Salinity () Only sea
.. |@ Phosphate

@ ot () Only land
@ PAR

-[|@@ Mirate

- 7|@ Cloud cover

.. |{@ Dissolved oxygen
- |@ Diffuse attenuation
-@ POC

..[Fl@ coom

.. @ BathymetryBIS 5

Once accepted, raster will be loaded and shown on the map like this:

12 Tyberghein L., Verbruggen H., Pauly K., Troupin C., Minur F., de Clerck O. 2012. Bio-ORACLE: a global
environmental dataset for marine species distribution modelling— Global Ecology and Biogeography, 21: 272—
281.

35



ModestR Software Quick start tutorial

File Edit Samples View Process Tools Options Help

BasaHeW 00 aoc a0 B Py BhkFLLOA
Viap :

o (] (z

Detail Level

Auto Low Med High Highest = — - -
## Map Tool - - R

x lap Is ">

© Zoom Select

©) Show distance . X

v,t&x/

©) FreeHand
© Rectangle

Ly

©) Add sample . o
© Edt sample 5

© Arow
© Text
© Placemark

q soow @ Rt
[¥] Borders

Lat: -73.08307
Lon: 7460564

Detail Level: 0 Viewing from (-180,0009/-108,7787) to (180,0009/108,7787) Ready.

A color scale will be shown on the right of the map, but it can be hidden using the |>__>| buttom——

You can change the raster to be shown just by doing the same steps and selecting another
variable. To temporally hide/show this raster, you can use the menu item View/Show selected
rasters, or the corresponding button of the toolbar. To definitely clear the raster from the map,
you can use the menu item Layers/Rasters/ Clear raster, or the corresponding button of the
toolbar.

2.9.2 Loading raster files

You can also directly load raster data form an ESRI ASC file using the the menu item Layers
/Rasters/Load raster from ESRI ASC. Everything else works the same way as explained in previous
section for rasters using environmental data integrated in ModestR.

2.9.3 Raster color scale settings
You can change lateral color scale settings

corresponding to the currently displayed raster using
the menu option Layers /Rasters/Color scale settings
or the button that appears at bottom of the color
scale.

A dialog box will be shown where you can modify the

number of labels to be shown on the scale, and the
maximum and minimum values to be shown on the

map. If you change this range, areas of the raster with
a value outside the range will not be shown. This can be useful to show only areas where an
environmental variable is within a specific range of values.
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Raster color scale settings
'.-'i: Color scale settings

Mum. labels to show in scale: |6 =
Display range
Mazimum value to show: 0,50000 =
Minimum value to show: -3000.00000 =

For example, in the following figure altimetry data are shown using default options:

B +Zoom

j«

m (-180/-107,9664) to (180/107,9664) Ready.

And this will be the result after setting minimum value to show to 1000:

+Zoom

 (-180/-107,9664) to (180/107.9664) Ready.
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2.9.4 Raster data clipping

MapMaker can cut off a raster to match a pattern, that can be the presence areas of a map, or
a shape (see 2.14 for shapes features). To do that, the raster file has to be previously integrated
in ModestR. Details about how to integrate environmental data in ModestR are explained in
section 6.26.

For example, let’s suppose we have this map with two presence areas in the sea:

@ ModestR MapMaker [New Mapl] [E=E =R

File Edit Samples View Process Tools Options Help
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_ Detail Level
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Show distance
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Samples
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Lon: 19.61023
i

Now we want to export Bathymetry data from the corresponding raster just for those areas.

Detail Level: 0 Viewing from (-84,07377/-27,98652) to (56,15112/49,94312) Ready.

We’ll go to File/Export/Environmental data/For presence areas. A dialog box will show to you
the available variables (those previously integrated in ModestR). We'll select the wanted one (it
could be more than one, to generate several clipped files). Next, we'll have to selected the target
folder where the file will be saved, in ESRI ASC format. Be careful because any existing file with
the same name will be overwritten!

A report in CSV format is also generated with data about clipped areas in km? and simple
statistical measures (max, min, mean, std and quartiles) for the environmental data in the
clipped areas (see 7.9).

Here we can see the resulting raster, which only contains data for the selected areas:
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The same process can be done to cut off and export raster data for shapes. We’ll just have to
add the wanted shapes to the map (see 2.14) and use the File/Export/Environmental data/For
each shape.

To cut off a raster following an arbitrary pattern, you can also use MRFinder, as explained in
section 4.12.3.

To easily cut off rasters using as patterns the corresponding EOO of a set of species, you can use
DataManager, as explained in section 6.19.

2.9.5 Adding a kernel density map as raster
In section 2.8.3 we described how to calculate a hull using a kernel density algorithm. But you
can also show a kernel density map just for informative and presentation purposes.

Even if MapMaker will allow you to use it in maps that contain areas and samples, this option
only takes into account samples. It calculates density gradients from the samples and shows
them as a density map. The shown density map is just a shape that doesn’t modify the map. As
it is calculated and displayed as a raster, it will clear any other raster you have previously
activated.

To calculate and show this map, go to Mapping /Hull transformation/Kernel Density/Density
Map. In the dialog box, you can select the resolution (5’ is a good balance between precision
and calculation speed). You can also select to show only significant densities, and to filter density
map by habitat, by presence area, or to show in over the map.
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Kernel density map options
Kemel density map options
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For example, if you use the Show over map option, the result can be something like this:

To obtain more visually appealing maps (but with more blurred density areas), you can increase
smoothing. For example, using a x11 factor, the result is:
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You can also modify transparency to increase/decrease visibility of the density map regarding
the underlying map.

You can select to show only areas where the density is equal or greater than minimal density at
an occurrence record. Areas with lower densities will not be shown. For the example map shown
below and using the default parameters, the result will be:

Lat: -3.693209
Lon: -110.7164

If you select the visual filtering by habitat, MapMaker will only show density map on the habitats
allowed for the species. For example, for a marine species, this could be the result (a very high
smoothing value has been used for visual purposes):
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The visual filtering by habitat is well fitted for sample maps. But it can be less adequate for
maps that also contain areas, as density map will be always shown OVER the presence areas,
hiding them.

For example, if in the folowing map we have samples and also a presence area. Therefore the
density map will be calculated using only samples, and shown over presence areas, hiding
them totally or partially, like this:

@ ModestR MapMaker [New Mapl1] [RASTER:[KemelSmoothingTemplate]] =8 )
File Edit Samples View Process Tools Options Help
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Lat: -17.71583
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Detail Level: 1 Viewing from (-66,85538/-22,403) to (-1,90863/13,691) Ready.

-Zoom

The option of visual filtering by presence areas can be very interesting to compare density
estimated from samples and presence areas added using hulling or Environmental Occurrence
options. This option will use the presence areas as stencils to show density map into those
areas. This makes easy to compare how well those areas fit into the estimated density from
samples. This should be the result in the previous map:
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When you want to make density maps like the explained above but for many species, in turn of
doing it one by one in MapMaker, it could be more useful to do it in DataManager, that has a
feature for that (see section 6.25).

2.10 Calculating Environmental Occurrence

MapMaker can estimate the Environmental Occurrence®® of a species, that can be defined as all
the available areas for the species within a specific range (typically the EOO, but it can also be
all the world), but excluding the habitats not occupied by the species and considering only those
areas within the range of environmental conditions suitable for the presence of the species. This
optionis intended to be applied on sample-based maps, as range maps already include presence
areas, but it can be also applied to those type of maps, with some restrictions. Environmental
data needed to use this features are not included in ModestR, so they have to be provided by
the user as data files in ESRI ASCII or CSV format. There exist free datasets available in Internet,
such as Bi-Oracle® for example that are fully compatible with ModestR.

Therefore, the first step will be to integrate those data in ModestR, to allow it to use them when
needed. To do that, you can use the menu Layers/Manage environmental variables, either in
MapMaker or in DataManager. Details about how to integrate environmental data in ModestR
are explained in section 6.26.

To apply Environmental Occurrence to a distribution map, you should go to the Mapping/
Environmental Occurrence menu option. ModestR will guide you across several steps to perform
this task.

13 Environmental Occurrence was formerly called « Niche of Occurrence » in previous versions of
ModestR. But from version 2.1, “Niche of Occurrence “ names a different feature explained later in this
manual.

14 Tyberghein L., Verbruggen H., Pauly K., Troupin C., Minur F., de Clerck O. 2012. Bio-ORACLE: a global

environmental dataset for marine species distribution modelling— Global Ecology and Biogeography, 21: 272—
281.
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The first step is selecting the range calculation
for the environmental occurrence and the EOO
mode. There are two options for the range:

e Full extent: the environmental
occurrence will be calculated for all
available environmental data. For
example, if you use environmental
variables that contain data for all the
world, the environmental occurrence
will be calculated for all the world. If you
use environmental variables that
contain data for a single country, the
environmental occurrence will be
calculated for this country.

e EOO (Extent of occurrence):
environmental occurrence will be
calculated only for the area contained in
the EOO of the species. This EOO will be
calculated according to the settings you
have to enter in this same step.

Environmental Occurrence calculation
Hull |Select Wariables | Comelations | Varable analysis | Setq |t
Range calculation

Full Edert @ EDO

Potential EOO calculation

Hull calculation mode

Conwvex hull

Parameters
@) Alpha shape Apha value: |60 || degrees

Kemel
density

estimation

% Cancel Continue D'

Regarding the way the EOO will be estimated, you can select any of the methods already

available to calculate a hull on a distribution map (see section 2.8 before). If EOO hull cannot be

calculated using the selected option, you cannot continue to the next step. This can happens if

for example there are too few samples in a map (see section 2.8 before for more details about

each hull method).

Even if you select “Full extent” range, you have to select a EOO mode, because those settings

will also be used for variable contribution analysis.

Next step is selecting the environmental variables that will be used to calculate Environmental

Occurrence. Of course, in the ideal case, you should select the variables that affect the most the

species distribution. Anyway, you can always select most variables, and ModestR will help you

to choose the best ones in the next steps.
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Next step allows you to optionally calculate Variance
Inflation Factor (VIF). A VIF value higher than 30 is
commonly considered an indicator of collinearity among
the variables. Thus, you have the change choice of
removing those variables significantly related and,
therefore, that are redundant. But this is an optional
step. If you just want to include all variables, you can
simply continue. Take into account that if two variables
are very correlated, the way that one of them if a linear
function of the other one, VIF cannot be calculated.
Involved variables will be marked to allow you to
remove one of them if you want.

As you could see, when calculating VIF, you can also see
the coverage percent of each environmental variable
into the EOO. That is, for how much area of the

Environmental Occurrence calculation
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. . Default
quite null coverage for a terrestrial ||e snospha
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statistical analysis for selecting those | %"™™"
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most the distribution of the species. The
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checked either for the full extent where

environmental data are available or just

%Cover. W
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100,00% 0K 498
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100,00% 0K 184
100,00% OK 1,38

within the EOO of the species (the EOO B R

Press this button to calculste VIF (Varance Inflation Factor) of each
variable. You may consider removing variables with an VIF>30 as it is

|S Cca I CuU I ated u S| ng th e Sett| ngs yO u commeonty considered an indicador of high colinearity.

entered in an earlier step). Then an

Delete

g Calculate
VIF

index of instability is calculated using % cancel]

\-\: Previousllcontinue b‘

the fluctuation index of Dubois (1973) modified by Guisande et al. (2006) *>. Once the instability
index is calculated is possible to estimate the percentage of contribution of each variable to the

index. Those environmental variables with a higher percentage contribution to the instability

index can be considered as those more affecting the most the distribution of the species. In

order to include only the variables with higher contribution, in ModestR is possible to select a

15 Dubois, D.M. (1973) An index of fluctuations, Do, connected with diversity and stability of ecosystems: applications
in the Lotka—Volterra model and in an experimental distribution of species. Rapport de sythése 111, Programme
National sur I’environment Physique et Biologique, Project Mer. Commision Interministérielle de la Politique

Scientifique. Liege.

Guisande, C., Barreiro, A., Maneiro, I., Riveiro, I., Vergara, A.R., Vaamonde, A. (2006) Tratamiento de datos.

Ediciones Diaz de Santos, 367 pp.

45



ModestR Software

Quick start tutorial

threshold percentage with the accumulative percentages of the variables. But this is an optional

step. If you just want to include all variables, you can simply continue.

Same as when calculating VIF, you can also see the coverage percent of each environmental

variable into the EOO.

Envircnmental Occurrence calculation
| Hull I Select Variables | Comelations | Variable analysis |Set ranges | Processing
Variable contribution analysis
™M  Preselected vars % Contrib. % Cover.
@ PAR 23.01% 100,00% 0K
@ Cloud cover 13,54% 100,00% 0K
@ Calcite 13,45% 100,00% OK
@ Chla 12,45% 100,00% OK
(@ Depth 10,85% 100,00% OK
@ DA 10,57% 100,00% 0K
COOM B,53% 100,00% OK
Wariable contribution analysis
Variable contribution calculation mode Select best varables for a
§ _ ¥ Analyse S A -
) Full Extent @ Bdent of Occumence ‘, Ivs contrbution of: |80 %
‘ 4 Previous | [ Continue [}

In the next step, ModestR will first determine the range of values took by each one of the

selected variables in the estimated EOO. Before continuing, it is interesting to point out that

many of the options and settings that are displayed on this dialog box are autoexplained: just by

placing the mouse cursor on one element, usually a short emerging explanation will be shown.
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Environmental Occurrence calculation
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Then you can select how validation will be done for each variable. To do that you must select a
variable on the left listbox. The corresponding settings for this variables will be shown on the
right-up panel. The available settings are:

e Validation mode: this is the way the values for this variable on the presence zones
(whether samples or areas) will be evaluated to determine if some sample/area has to
be removed from estimated EOO or not. There are two validation modes:

o % Tolerance: the default validation mode is % Tolerance. It consists of using the
range (minimum and maximum) of valid values for the variable, increased by a
tolerance percent (by default 1%, but you can modify it), so any value that fall
outside this range will be considered invalid and the corresponding area
removed from the EOO.

o Custom: in this case it is the user that will manually set the minimum and
maximum values of the range of valid values for a variable. Any value that fall
outside this range will be considered invalid.

e Info tab: under the validation mode combo box, a tabbed b ere
information and options for the currently selected validation mode ere
is also a Info tab where you can consult basic statistics for the curren | Jle,

such as maximum and minimum values that this variable has on the current presence
areas/samples, mean value, quartiles, and jackknife ranges.

e Missing value options: under the tabbed box that show the information for the
variable, two radiobuttons allow you to select what to do when there is no value for the
variable in a particular area/sample. You can select between two possibilities:

o Invalidate an area/sample if the value for the variable is missing (that is, if the
variable have a null value in this location): in this case, an area/sample will be
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cleaned (considered invalid) as soon as there is no value for the variable for this
area/sample, no matter the values for the other variables.

o Don't take into account this variable when its value is missing: in this case, if
there is no value for the variable for this area/sample, this variable will be just
not considered to make a decision. ModestR will check the values took by the
other variables to decide about the validity of the area/sample.

Take into account that those options are per variable. That is, you can set different
options for each variable. A missing value for a variable can lead to immediately
invalidate an area/sample, while for another variable it will not be took into account.
You should decide in a per-variable basis the most adequate option.

e Apply to all buttons: either in the tabbed box that displays the options for the currently
selected validation mode or in the missing value options, you can see a button Apply to
All. This button can be used to replicate the corresponding settings for the current
variable to all variables in an easy way.

Finally, on the right-bottom side of the dialog box, you can see a tabbed box with main settings.
While settings described above are for each variable, those main settings have global effects.
They are:

e Allowed invalid variables: Indicates how many variables can take invalid values, that is,
outliers (according to their validation rule) before considering an area or sample as
invalid for the species. The default value is 0, and the maximum is N-1 where N is the
number of selected variables. Usually this field will be 0, because typically you will want
to clean a sample/areas as soon as one of the selected variables takes an outlier value.
But this setting provides a way to be more flexible. For example you can select 10
variables and allow that up to two variables of these take outlier values before
considering a sample/area as invalid.

e Allowed missing variables: Indicates how many variables can be missing (have a null
value) before considering an area or sample as invalid for the species. By default it will
be set to N where N is the number of selected variables. That is, if all variables have null
values for a sample/area, the area will be considered as valid. Take into account that
this parameter will be applied only if the variables with missing values are not
individually configured as directly invalidating an area when their value is missing (as
explained above). That is, this rule will be applied only if after applying the rules for
each individual variable the sample/area has not already been considered as invalid.

Once all those settings configured, press the Continue button to perform Environmental
Occurrence calculation. Once ended, the resulting estimated presence areas will be added to
the distribution map.

In the figures below you can see an example of applying Environmental Occurrence to a sample
map, compared to just the EOO using the alpha shape, for example. As you can see, here
Environmental Occurrence used the EOO estimated by the alpha shape but removed several
areas that didn’t complied with the environmental conditions estimated for the species from its
initial presence data.
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2.11 Creating environmental layers

An environmental layer in ModestR is a data layer somewhat similar to a raster. But it should
not be confused with raster environmental data or environmental variables, which can be
imported from ASC files (see section 2.9.). While a raster usually contains information about a
single variable (e.g. altitude, temperature...), ModestR environmental layers are a compound of
several variables, using an approach basing on a polar coordinates system. In a large sense, this
can be compared to a sort of multidimensional scaling approach, where multiple variables (that
can be somewhat considered as “dimensions”) are “scaled” in a two-dimensional polar
coordinates system. Environmental layers can have two applications in ModestR:

e To visualize the different environments that are present, according to a set of
environmental variables, in a single graph.

e To calculate the niche of occurrence of a species. In this process, the areas where a
species can potentially be present are determined basing on their proximity to the
environmental conditions where the species is present in the polar coordinates system.

You can create environmental layers for the entire world or for a selected area.

Environmental data needed to use this features are not included in ModestR, so they have to be
provided by the user as data files in ESRI ASCII or CSV format. There exist free datasets available
in Internet, such as Bi-Oracle®® for example that are fully compatible with ModestR.

Therefore, the first step will be to integrate those data in ModestR, to allow it to use them when
needed. To do that, you can use the menu Layers/Manage environmental variables, either in
MapMaker or in DataManager. Details about how to integrate environmental data in ModestR
are explained in section 6.26.

16 Tyberghein L., Verbruggen H., Pauly K., Troupin C., Minur F., de Clerck O. 2012. Bio-ORACLE: a global
environmental dataset for marine species distribution modelling— Global Ecology and Biogeography, 21: 272—
281.
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2.11.1 Step-by-step environmental layer

. Environmental layer generation
creation Select Variables |Anah'sis I Order I Processing IScaIe IOptions|
To create a new environmental layer, go to the Duesseci
menu Mapping/Niche of occurrence/Create new =@ Environmental Variables n
environmental layer. The following dialog box will B el
- CDOM
be shown, where you have to select at least two _F~ chla
. . ] _ E
environmental variables to be used to generate the S e
. . Depth
environmental layer (details about how to .0~ Do
. . . Nitrate
integrate environmental data in ModestR are L rar
. . . 1 pH
explained in section 6.26.). ] Phosphate
1 POC
Salinity
A relevant consideration is that is highly ~L0 Siicate
iy Tempgrature
recommended to use variables with the same cell S Terestral
H H : Altitude 67x8"
size (5 minutes, for example) when creating an )
environmental layer. Environmental variables with o e
different cell sizes are supported, but this can lead Bt =
Layer extent
to less accurate results. Anyway, the © Full exent
environmental layer will always be calculated using
the lowest cell size among the used variables, and m/ Continue |-

all variables will be previously downscaled to this
cell size.

In this dialog box you can also select the Layer extent, which can be:

e Full extent: the layer will be calculated for the area for which selected environmental
data is available. For example, if you selected environmental variables that cover the
entire world, the environmental layer to be created will also cover the entire world.

e Shape: this option will only be available if you previously added a shape to the map,
before starting the environmental layer creation process. Briefly, a shape is an area that
is added to the map just for visual purposes (see section 2.14 for more details about
shapes). For example, if you added a shape that demarcates a specific country, and you
select the “Shape” layer extent mode in this dialog box, the environmental layer to be
created will only covers this specific country (supposing that environmental data are
also available for this area, of course).

e Extent of Occurrence: this option will only be available if there exists occurrence data in
the map, before starting the environmental layer creation process. In this case, you can
select the “Extent of Occurrence” layer extent mode in this dialog box, to delimitate the
environmental layer to be created to the Extent of Occurrence (EOO) that can be
calculated from the current occurrence data in the map. If you select this option, a panel
will appear on the right side for you to select how EOO should be calculated (see section
2.8 for more details about the different ways of calculating EQO).

Once those options set, click on Continue button to go to next step.

In the next step, selected variables are shown in a list. You can optionally calculate Variance
Inflation Factor, by clicking on the Calculate VIF button. But this is just optional. You can skip
this step and click on Continue button to go to next step.
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In the case you click on the Calculate VIF button, the VIF of each variable will be shown in the
list. VIF can be useful to detect high correlated variables, and then decide to remove some
variables. To remove a variable, just select in on the list and use the Delete selected button.

Environmental layer generation
Select Varables | Analysis |Order | Processing I Scale | Options|
Comelation and variable redundancy analysis
Selected Variables %MinCov VIF
@ Bathymetry 91,93% 1,33
@ Calcite 97,96% 245
@ CDOM 98,90% 1,42
@ Chla 97 96% 2,97
@ Cloud cover 87,96% 1,00
Colinearity analysis Delete
@ Full extent 1 Bdenrt of occumence
l-' Previous J l Continue b

Similarly to the Layer extent option described in the previous step, VIF can be calculated for the
full extent, for a shape or for the EOO (given that a shape or occurrence data are present on the
map, as explained before). Take into account that extent used to calculate VIF can be different
from the extent selected for the environmental layer. ModestR doesn’t establish any limitation
in this sense, so the convenience of using one or another option is left to the user. Click on
Continue button to go to next step.

If occurrence data are present on the map when you started to create the environmental layer,
the next step will allow you to perform a contribution analysis. In other case, this step will be
automatically skipped. If occurrence data are present on the map, you can optionally calculate
the contribution of each variable to the presence of the species, by clicking on the Analyse
button. This is just optional. You can skip this step and click on Continue button to go to next
step.
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Even if the resulting environmental layer can be used as any other layer, the aim of this option
is to create an environmental layer using the variables more relevant for a specific species,
possibly to posteriorly use it to calculate Niche of Occurrence of this particular species.

Enviranrmental layer generation

Select Variables I Analysis | Variable analysis |Order I Processing I Scale I Optionsl

Variable contribution analysis

Selected Variables % Contrib. % Cover
@ Cloud cover 35,81% 100,00%
@ Chla 12 45% 100,00%
@ Bathymetry 18,44% 100,00%
@ Calcite 18,44% 100,00%
@ CDOM 7,86% 100,00%

Variable contribution analysis

@ Full extent ") Bdent of occumence 9 Analyse [7] Select best varables fora
contribution of: |20 =%
®  Cancel l { Previous ‘ l Continue b‘

In the case you click on the Analyse button, the contribution of each variable will be shown in

the list. Contributions can be useful to determine which variables seems to be more influential
on the species presence/absence (see section 2.9 for more details). Once contributions
calculated, you can check the option Select best variables for a contribution of XX%, for
MapMaker to select automatically the variables with the higher contribution to reach the
indicated % (that you can modify). Selected variables will be highlighted in the list.

Similarly to the Layer extent option described in the previous step, variable contribution can be
calculated for the full extent, for a shape or for the EOO (given that a shape or occurrence data
are present on the map, as explained before). Take into account that extent used to calculate
variable contribution could be different from the extent selected for the environmental layer.
ModestR does not establish any limitation in this sense, so the convenience of using one or
another option is left to the user.

Click on Continue button to go to next step. In this step, definitely selected variables are shown
on the list, and on the right panel a representation of how they will be ordered to calculate polar
coordinated is displayed. Variables are automatically ordered according to their relative
correlations: the next variable to another is the one which as the higher correlation with it. You
can eventually manually change order by selecting a variable in the list and using the buttons
located on the right of the list.
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HW
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x  Cancel

Click on Continue button to go to next step. In this step, environmental layer will be calculated
according to entered settings. This can take some time. The resulting layer will be shown on the
map, and the distribution of the environmental data in the polar coordinates system will be
shown in the dialog box.

@ ModestR MapMaker [New Mapl] [= @] =]

File Edit Samples View Layers Mapping ModestRtools Options Help

Hes@HSE OF 680 a® B S ol xTLILAOE

,-..“» .‘IA' 3
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[Deta_Colorscale

“chia

“chia a

EO 0 @ ae

Small rivers
Letowates |5 [« previous|  continve |

Small channels

[

Large channels S S e e e
Small diches  ~ 2 > -

< } Zoom

Erest s
Detail Level: 0 Viewing from (-180/-100,0346) to (180/100,0346) Ready.

Click on Continue button to go to next step. The final step allows you to save and/or to export
a report of the generated layer. In both cases, you should enter a layer name before. Then you
can export a report to a folder, and/or save the layer to be able to use it later.

Exported report will contain several files such as an ASC raster for the X and for the Y
components, and a graph of the polar coordinates with the data distribution (see 7.11 for
details).
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Environmental layer generation

Cptions
Layer identification

Layername: Entera layer name to export report or save

Layer description:  Erter a layer description

B 4

(oo ] [Batonsimes

Finally, you can close this dialog box, or load the layer in the current work session (even if you

not saved it), to be able to use it just during the current work session.

As pointed out before, it is highly recommended to use environmental variables with the same
cell size (5 minutes, for example) when creating an environmental layer to obtain more accurate
results. Another important issue is that environmental layers don’t store environmental data
that was used to generate it, they just store a link to those data. So it is important that you don’t
delete neither modify environmental variables used to generate a layer, because this will make
environmental layer unusable.

2.12 Managing environmental layers

You can manage the environmental layers you have stored going to the menu Mapping/Niche
of occurrence/Manage environmental layers. A dialog box will appear showing the currently
stored layers (an error message will be shown in case there is no stored layers).

You can select any layer of the list and:

e Show itin the map, as a raster, by clicking on the Show in map button.

e Edit layer details, such as name or description, by clicking on the Edit details button.
Using this option you can also see the variables used to generate the layer, the polar
coordinates and the data distribution into this coordinates, and eventually export the
layer report. Exported report will contain several files such as an ASC raster for the X
and for the Y components, and a graph of the polar coordinates with the data
distribution distribution (see 7.11 for details).

e Delete an environmental layer that you no longer need, by clicking on the Delete button.
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i@ Environmental layers manager &I
Layer name Creation time
@ Africa 041002014
(@ ejemplo manual 15012015
(& Espafia 05/10/2014
@ Mar 2 vars 0s/0s2014
(@ Sudamerica 2 vars 09092014
@ Terrestrial layer 03/0%v2014
(@ Terrestrial layer-P 03092014

< L34 ? % Close

2.13 Calculating niche of occurrence
MapMaker can estimate the Niche Of Occurrence?’ of a species (NOO), that can be defined as
the set of areas which are located “near” the areas where the species is already present (e.g.

where there are samples) in the polar coordinates system generated for a specific
environmental layer. Here the “environmental layer” refers to a polar coordinates system
generated from the combination of values from several environmental variables, as explained
in section 2.11 above. And “near” should be understood assuming a probability density-based
criterion: a kernel density estimation is calculated for the polar coordinates system, using the
presence of the species. The lowest density where the species is already present (e.g. where
there is a samples) is used as cutoff. Therefore, all the areas with a density above this cutoff
value will be considered as being part of the Niche Of Occurrence of the species. In other words,
the Niche Of Occurrence of the species is composed of all the areas whose environmental
conditions are “near” to those where the species is already present in a polar coordinates system
(environmental layer) defined using a set of environmental variables.

This option is intended to be applied on sample-based maps, as range maps already include
presence areas. It also requires that you have an environmental layer already created, as
explained in section 2.11. You can use a previously stored environmental layer, for example. It
is very important to point out that, as seen before, an environmental layer is built upon several
environmental variables. And to perform niche of occurrence, those original environmental
variables are needed, besides the environmental layer itself. Consequently, to obtain accurate
results, those original environmental variables must still exist, with the same names and data

7 Environmental Occurrence was formerly called « Niche of Occurrence » in previous versions of
ModestR. But from version 2.1, “Niche of Occurrence” names a different feature based on environmental
layers described in section 2.11.
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than when the environmental layer was created. Errors or inaccurate results can be obtained if
some variable has been modified since the environmental layer creation. To avoid those
problems as much as possible, from ModestR v.3.1 when you delete or modify an environmental
variable, any environmental layer that used this variable will be deleted.

The first step to calculate the NOO of a species in MapMaker, is loading the wanted species data,
for example downloading data from GBIF, or from an existing ModestR database.

Next, you have to select the environmental layer that will be used to calculate the NOO. This
determines the polar coordinates system and the environmental data to be used. To select an
environmental layer, go to menu option Mapping/Niche of occurrence/Load environmental
layer. Select the wanted layer in the dialog box that will appear, and click on Accept button.

i@ Select an environmental layer @

Layer name Creation time

@ Africa 04M0/2014

@ ejemplo manual 1501/2015

(@ E=pafia 05M0/2014

@ Mar 2 vars 05092014

(@ Sudamerica 2 vars 05/09/2014

@ Terrestrial layer 030592014

(@ Terrestrial layer-P 03/09/2014

) & Y X Cancel

Once loaded, an environmental layer can be used during all the current work session. The
currently loaded environmental layer is displayed in the right-bottom corner of the MapMaker
window. You can change it by loading another one.

- i -

=
M Foom

B Current Env. layer: ejemplo manual & ~
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Once selected the environmental layer to be used to calculate NOO, you can go to menu

Mapping/Niche of occurrence and select between:

Density map: this option calculates and show the density map corresponding to
environmental conditions for the species. In this map you can see which areas are
“near” (that have high density) to the environmental conditions where the species is
already present (using the selected environmental layer as reference), and those
which are “far” (that have low density). This option does not modify the map, it’s just
for visualization purposes.

Distribution map: this option calculates the NOO for the species using the selected
environmental layer as reference. In terms of calculations, it’s very similar to the
density map. The difference is that in turn of showing a density map, the areas that
have a density above the cutoff value (described before in this section) are added to
the map as presence areas. So the species map is modified, as NOO is added.

In both cases, the displayed dialogs are quite the same. As you can see, the main difference is
just in the display options. For density map, you can set how density map will be show (‘Visual

filtering’ options), while for distribution map you can select to show a simulation, or to add NOO

to the map as presence areas (‘Perform’ options).

Kernel density map options Kernel density hull options
Erwironmental Kemel density map Environmental Kemel density hull
Information Information
Total % coverage:  100,00% Total % coverage:  100,00%
Farameters Farameters
Lower Mormal Higher Lower MNormal Higher
[l (]
Smookhing factor: X | 1,00 (£ Smoothing factor: X | 1,00 (£
Allow a tolerance of £ |1 = % Allow a tolerance of £ |1 =
Visual filtering | Range | Perform | Range |
@ By habitat @ Full @ Full
By L @ Hull simulation HhieyEr
Add arez
Show over map ECO EOC
= Show only significant
- densities
=] | o close | | ¢ ronly | =) | A lose || ¢f oy |

Besides those settings, in both displayed dialogs we can see and eventually modify the following

settings:

e Total % coverage: This value indicates the % of presence data that are included in

currently selected environmental layer and that could be used to calculate kernel

density. A value too low indicates that few presence data can be used, so results could

be poorly significant. A low value can eventually appear if you are using an

environmental layer that does not cover all the world, and/or current presence data are

57



ModestR Software Quick start tutorial

out of the area covered by the environmental layer. Or for example if you are using an
environmental layer generated with environmental variables for the sea areas, and
presence data are on land areas.
e Smoothing factor: determines how smooth the density matrix will be. The greater it is,
the more the density will spread out far around presence areas. Default factoris x1 .
o Allow a tolerance of + X: Apply a % of tolerance on the potential areas of presence to
consider them as valid, with regard to the range between min and max values for each
environmental variable involved in the currently selected environmental layer in the
presence data of the species.
e Range: determines the range or maximal area for which NOO will be calculated.
Options are:
o Full layer: to calculate NOO for all the area covered by the currently selected
environmental layer.
o Shape: if you have a shape currently added on the map, you can calculate NOO
only within the bounds of this shape. For example you may want to limit the
NOO to the river basins where the species is present (see 2.14.2). Note that
shapes have to be previously added to the map to be able to use this feature.
o EOO: you can calculate NOO only within the bounds of the EOO (Extent of
Occurrence) of the current species. If you select this option, EOO options will
be shown on the right panel, where you can set how EOO will be calculated.

Once settings established, you just have to click on Apply button to start NOO calculation. Once
completed, results will be displayed on the map, and on the right panel “Density data map”.

@ ModestR MapMaker [New Mapl] [RASTER:[PolarKemelSmoothingTemplate]] [=&]=]
File Edit Samples View layers Mapping ModestRtools Options Help ADMIN Y PRUEBAS
X 2 G 2 o 25
B y A
o Max
= Kermel density map options I
Environmental Kemel density map Denaty Data Map |
o Information 808 “BIOB  +BIO1 +BI03 48101 481018 epr o 8013
Total % coverage:  100,00% A 3 T ! r
.....
Parameters
Lower Narmal Higher —
L
Swcobinglaor X[370 ] [eaesea S S NNV [ M T T s
Mlowatolerance of £ 1 [ % el s
™
] V\sua\ﬁh&rmg‘ Range ‘ "
@ Byhabtat © Fulllayer Vieu e ™
3 © Showovermap | () E0O
Show enly signficant
densties 8io12 st
P -
|Save as. ~
o] | [ :
M
Detail Level: 2 Viewing from (-s1,ssaﬁaTszaa1 to (-8165001/1,228151) Ready N Current Env. layer: Terrestrial layer ) =

For Density map option, the data shown in the map correspond to the areas that would be part
of the NOO of the species, with the color corresponding to the density of each area. Areas with
higher density are those near from the environmental conditions of the species in the

environmental layer, as shown in the Density data map shown on the right panel.
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For Distribution map, if you selected Hull simulation, the areas highlighted in the map
correspond to the areas that would be part of the NOO of the species. If you selected Add Area,
NOO will be added to the map as presence areas.

@ ModestR MapMaker [New Mapl] o | ]
File Edit Samples View Llayers Mapping ModestRtools  Options p  ADMIN Y PRUEBAS
BasaHsW 00 a0 2@ 9« BEY 1« FLILOL

Map

@ ()

Detail Level

Y

Auto Low Med High Highest

9] Vaid [ Invaid
Freshwater habitats @

Al [ Select [pr "

Coordinates
® Decimal () Degrees

Lat: -21.13715
Lon: -28 33208

' Zoom
Detail Level: 2 Viewing from (-57,58868/-26,96792) to (-8,165901/0,4132347) Ready. ¥ Current Env. layen Terrestrial layer €9 =

2.14 Working with shapes

In MapMaker shapes are just helping elements that don’t modify distribution data. They are not
stored with a map, but just shown during a worksession. They must not be confused with
preselections used in MRFinder, even if they are stored together, so a shape in MapMaker can
be used as preselection in MRFinder and vice versa. The difference is their purpose, which is
merely informative in MapMaker whereas in MRFinder it indicates a search area.

In MapMaker shapes will be commonly used to help the user to locate the boundaries of some
specific area, such as an administrative region, a natural site, etc.

To add predefined shapes to the map, you can go to Layers/Shapes/Add shapes or the
corresponding button of the toolbar. A dialog box will be shown where you can select the shapes
to add from a tree where they are hierarchically grouped. On the right of the tree, an active map
shows a preview of the shapes (when available) and allows you to browse them in an intuitive
way. For example, you can select “World countries” and a world map will be shown on the right
preview panel. You can then double click on Africa in this preview to go into Africa branch and
see details, such as African countries. A context menu allows you to select any element in the
preview to add it to the map. You can also select it in the left tree.
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o Add a stored selection (=1 HER(==|

EE ModestR preselections -
=-Ji@ World Basins

=/ fig Basins of Africa

9,0 wm

-k 1

-y -1

D@ 2

O 3

O 4

-kl 5

-Cligh 6

D@ 7

DQ )

i o

i@ Basins of Asia

[ig Basins of Australasia
i@ Basins of Europe

i@ Basins of North America
["[ig Basins of South America -

i@ world Countries
[ I :

Some buttons on the bottom left corner provide other features such as searching by name, or
color settings.

m

To add your owner drawn shapes, just use the Freehand or the Rectangle tool to draw any shape
on the map, then click with the right mouse button and select Add as shape. You can add as
many shapes as you want.

You can also import a shapefile as a shape going to Layers/Shapes/Import from shapefile.
Another option is copying a species distribution map using Edit/Copy as ModestR map, and
pasting it latter using Edit/Paste map as shape. In this way, the areas of the copied map will be
pasted as a shape over the current map. This can be useful to use species distribution presence
areas as a shapes to add, intersect or just visualize them over another species map.

You can use the View/ Show shapes menu item or the corresponding button of the toolbar to
show/hide a shape. In the option Layers /Shapes/Set shape transparency you can change the
transparency degree of the shapes.

From ModestR version 2.0 a collection of predefined shapes is provided with ModestR, that are
displayed under the “ModestR shapes” node of the tree, but you can also add your own shapes,
that will appear under the “User shapes” node of the tree. To do that go to Add shapes option.
Initially you will meet an empty list. To import your own shapes from KML or shapefiles, you can
go to Layers/Manage shapes. A dialog box will be shown where you can add new shapes and
organize them in a tree. You can see more detail in section 4.11 about predefined shapes in
MRFinder, which support the same feature.

When a predefined shape is added to the map (e.g. a country, a river basin...), its name is
displayed on the mouse cursor when you place the mouse over it.

60



ModestR Software Quick start tutorial

3./ Selections Manager @

-] Stored selections SEEFEmeRgT
=-{i Countries Name: Andorra
=-{i Europe

-Ag¥ Albania Category. Europe

Qo

i@y Austria Description

& Belarus
& Belgium
@ Bulgaria

-{gh Croatia

-{gh Estonia

~Agy Finland Selection data

-{gh France

-Agy Germany This selection contains data

& Gibraltar
& Greece

& Ireland 2 :
g Italy Eeat - -/

Ay Latvia

4@y Liechtenstein

-Agy Lithuania

-Ag¥ Luxembourg

-gh Macedonia
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Delete

Import
[x Selection & Selections

Edit Add
& Selection l Iﬂ Selection

To clear shapes from the map, you can go to menu Layers/Shapes/Clear all shapes, or use the
corresponding button of the toolbar.

You can convert a shape to a presence area going to Layers/Shapes/Convert to presence areas.
A dialog box will ask you the valid habitats for the species, and the corresponding areas will be
added to the map.

2.14.1 Using shapes to unfill or intersect
You can use shapes as patterns to unfill a portion of a presence area, or to calculate the
intersection with a presence area.

For example, in this map a presence area and next a shape have been added.

@ ModestR MapMaker [FILE:C\ModestRProject\BD\surus paucusPMMAC] [Lamniformes\Lamnidae\lsurus\lsurus paucus | =] ]
File Edit Samples View layers Mapping ModestRtools Options Help ADMIN Y PRUEBAS

BRalaHsE 0B ave 2@R 2 BEY « FLLOL

- - ~Zoom
Map a 17 ) ¥ x =X b
@ o 5
g Detal Level ° - ’ =
Auto Low Med High Highest - - =g ,
% Map Tooks = i
%) Zoom Select —
*) Dragmap L ;
©) Show distance R £ & =
© FrezHand s o
©) Rectangle X v A
(©) Add sample - % h _
*) Edit sample
o) Armow
© Text
© Placemark . !
4 Show L o .
Samples a f X i
Vaiid Invalid o M
= ¥
.=
3 e $
Coordinates -
® Decimal () Degrees
. Lat: 8946752
Lon: 1365455
{ °
2
O = .
e ¥ [}
' &
U7 &
® S
3 X" '
g " -Zoom

Detail Level: 1 Viewing from (-24,58081/-6,040792) to (58,18497/39,05609) Ready.
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Then, going to Layers/Shapes/Unfill using shape, the result will be:

@ ModestR MapMaker [FILE:C\ModestRProject\BD\surus paucusPMMAC] [Lamniformes\Lamnidae\lsurus\lsurus paucus | =] ]
File Edit Samples View Layers Mepping ModestRtools Options Help ADMIN Y PRUEBAS

BasaHewW 0D a0 ad B P W

Map

@ [a)

Detail Level

+Zoom

Auto Low Med High Highest

+% Map Tools
*) Zoom Select
*) Dragmap

*) Show distance o £ =
FreeHand
Redtangle
°) Add sample
*) Edit sample

0®

~ Arow Lat: 2217969
D Text Y Lon: 4627443
*) Placemark

2 Show "
Sampes

Vaid [#] Invalid o

>

Coordinates
© Decimal Degrees

i * -Zoom

Detail Level: 1 Viewing from (-24,58081/-6,040792) to (58,18497/39,95609) Ready.

In turn, if we used Layers/Shapes/Intersect using shape, the result will be:

@ ModestR MapMaker [FILE:C:\ModestRProject\BD\lsurus paucusIPMMAC] [Lamniformes\ Lamnidae\lsurus\Isurus paucus | = | [
File Edit Samples View Llayes Mapping ModestRicols Options Help ADMIN'Y PRUEBAS

Bas@H4W 00 avoad @ P B« FLILOL

+Zoom

Map

@ )

Detail Level

Auto Law Med High Highest

& Mao Tools
) Zoom Select
) Dragmap

%) Show distance S, £ =
® FreeHand
") Rectangle
%) Add sample
) Ede sample
5 Amow

D) Text

o) P L=t 19.89058
1 sow N Lon: 303937

Samples
Vaid (7] Invalid 5

[

Coordinates
@ Decimal Degrees

i * -Zoom

Detail Level: 1 Viewing from (-24,58081/-6,040792) to (58,18497/39,95609) Ready.

2.14.2 Automatically adding river basins shapes

When working with sample data from terrestrial species, it can be interesting to see in the map
in which river basins the species is present. As pointed out above, ModestR provides a collection
of predefined shapes corresponding to administrative areas for all over the world, and more
recently it also includes shapes corresponding to river basins. They can be found under the node
World basins in the tree of shapes. River basins are grouped by continent and hierarchically
organized in 6 levels, from main large basins to smaller basins.
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You can manually add shapes of those basins just as any other shape, going to
Layers/Shapes/Add shapes and selecting the wanted shapes either in the left tree of in the right
active map.

a2 Add a stored selection = ===

=2 E ModestR preselections
=@ World Basins
¢ @[T, Basins of Africa e
¢ @@ Basins of Asia
Eﬁ Basins of Australasia
. w- i@ Basins of Europe
. w-fig Basins of North America
¢ @{§® Basins of South America
H® world Cauntries
-] User selections

But you can also make MapMaker to automatically search and add the river basins where the
species is present. Please note that this feature only works with sample data, but not with area
data. To do that, go to Layers/Shapes/Add river basins with samples and select the basin level
you want to add (O=higher, 5=lower). MapMaker will add to the map the shapes corresponding
to the basins of the selected level where there are samples of the current species.

@ ModestR MapMaker [New Map1] =[]
Fle Edit Samples View Layes Mapping ModestRtools Options  Help

HA4aHeE 0p B 0ve 203 P 8 BEY P LLOL

+Zoom

Map
@
Detail Level

Auto Low Med High Highest

& Map Tools
© Zoom Select
(©) Drag map
©) Show dtance

*) FreeHand
© Rectangle
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(©) Edit sample

B Arow

) Text

O Placemarc
® Show (3
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Valid Invalid

[

Coordinates
@ Decimal () Degrees

< =] ' Zoom

Besides visual purposes, this feature can be useful to calculate NOO for a species limiting the
potential area to the river basins where the species is present, for example (see 2.13).

2.15 Showing environmental layer data for a shape

In section 2.11 environmental layers have been explained. Has seen there, an environmental
layer combines data from several environmental variables in a single polar coordinates system.
Besides visualizing the whole environmental layer in the map, ModestR also allows showing only
a portion of this layer, corresponding to any geographical area.
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To do that, the first step is generating and storing an environmental layer using the wished
variables, as explained in section 2.11. The next step is adding to the map the shapes that
correspond to the geographical areas we want to visualize the corresponding portion of the
environmental layer. This can be done using predefined shaped, drawing your own ones, or
importing them, as explained in 2.14. For this example, we added to the map the shapes
corresponding to the main river basins of Africa:

@ Modesth Maphaker [New Mapl] [E=mE )
File Edit Samples View Llayers Mapping ModestRionls Options Help
sasd B4 00 a 2029 B <7 LLE
Map B
@ [ha]
Datsl Lewed
A Low Mg High Highest
5 e Tosie
Zoom Seect
Brogmen
Show dmance
Froetand
Rectargle
Add sample
& Edtsamon
o
e
Pacemah

T sou

Sanghes
) Vel [¥] ivvake

13

Coondnates
@ Decimal () Degreea

Lt 1837076
Lon: 825271

. * Zoem
Detai Levet 0 Viewing from (-58.90921/ 42.48753) to (99,5310245.19206) Readly. B Curent Env. layer: Capa NOAA 20 metres € =

Next, the wanted environmental layer has to be loaded, going to Mapping/Niche of
occurrence/Load environmental layer and selecting it in the list of stored layers. For this
example, a layer that contains data from land areas has been used.

Next, we'll go to Mapping/Niche of occurrence/Polar data maps for shapes. A dialog box will
appear.

52 Polar environmental layer regions viewer = @
Full Layer Datamap Region datamap | Region density Map
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On the left side, a list of the shapes (corresponding to geographical areas) currently added to
the map appears. On the right side, a graph will initially show the polar coordinates graph of the
whole environmental layer.

If we select a particular shape on the left list, after some seconds, the corresponding data map
of the region will be shown on the right side. The areas of the environmental layer that
correspond to this geographical area will appear in color on this graph, while the rest of the
areas appear in grey.

a5 Polar environmental layer regions viewer EI@
) Full Dat | jion density M, |
Areas (Visual templates) Ll ey I Rogon dots ey | IEeouidenenilen
B BT
I World Basins;Basins of Africa;0 A I
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World Basing;Basins of Africa-1
‘World Basins:Basins of Africa;2 "
‘World Basins;Basins of Africa;3
‘World Basins;Basins of Africa;4
World Basins;Basins of Africa;5
World Basine;Basins of Africa;6
World Basins;Basins of Africa; 7
‘World Basins;Basins of Africa;d
‘World Basins;Basins of Africa;9
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\

- -
B B2

Options @Expon] (S snow| Wcose |

< 11 3

If we select the tab “Region density map” on the up-right tabs, we’ll see the corresponding
density map:
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In this density map, the most frequent conditions in the selected region are highlighted in
warmer colors than the less common conditions.

If we select another shape on the left list, the corresponding data and density maps will appear.
Comparing the maps of different geographical areas can provide information about how
different they are in terms of the variables used to create the environmental layer we are using.
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The button Show on the bottom-right side allows showing in the world map the graph
corresponding to the one that is currently shown in the right panel.

The button Export exports to a folder image files for the data and density graphs corresponding
to each one of the shapes of the left list.

2.16 Other useful features

2.16.1 Other map elements

Besides samples and presence areas, other elements can be added to the map, mainly for
informative purposes. On the left tool panel you’ll find options to add arrows, placemarks and
text to a map. The operation with those tools is very straightforward: you essentially have to
select a tool and then click on the map to add the corresponding element. For arrows, you have
to click on the starting point and drag until the end point, for example.

Any of those elements can be selectively deleted from a map either by selecting any area
(using the Freehand or the Rectangle tools) and clicking the Delete objects button located on
the left tool panel. Alternatively, going to the Edit menu, where options exist to delete in a
single step all the elements of any type (arrows, placemarks...)

66



ModestR Software Quick start tutorial

2.16.2 Querying distance between two points

You can query for the approximate distance between two points in the map using the Show
distance tool located in the Map tools panel. Click on the initial point in the map the drag to the
final point. The distance will be shown in the bottom status bar. Take into account that the
shown distance is the shortest distance between two points.
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2.16.3 Querying a point in OpenstreetMaps or GoogleMaps
On higher zoom view, you can wish to have some help to situate, like geopolitical information.
For that you can use several options:

e Inthe toolbar you will find a button Open current view in GoogleMaps, or another Open
current view in OpenStreetMaps. Those options will open a web browser with a view
quite approximate to that you have in MapMaker, using GoogleMaps or
OpenStreetMaps.

e If you want to look up a precise point, you can click on this point in the map with the
right mouse button, and on the contextual map select Query current coordinates/in
OpenStreetMaps or in GoogleMaps. Those options will open a web browser and use
GoogleMaps or OpenStreetMaps to show a marker in the exact coordinates where you
clicked on.

2.16.4 Encircling presence areas

Another useful feature is encircling presence areas. When you see a map in full extent or with
low zoom level, it is not always easy to visually localize small presence areas or samples in the
map. To help you doing this, you can ask MapMaker to encircle presence areas, using the
button in the toolbar, or the option View/Circle presence zones in the main menu. MapMaker
will encircle all areas and samples of the map, as shown in the figure, making easy to visually
locate all presence areas.
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2.16.5 Showing environmental data at mouse cursor
If you have environmental variables integrated in ModestR (see section 6.26), you can add some

of them to be shown with coordinates on the mouse cursor when moving on the map. To do

that, you can use the environmental variables selection button on the toolbar or the menu

View/show environmental variables at mouse and just select which variables to add in the tree
that will be shown. We recommend not to add more that 2-3 variables, to avoid reducing

performance.
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Once selected the wanted variables, they will be loaded and you can see their corresponding
value on the mouse cursor when moving it on the map. If the value of one variable is missing for
the current coordinates of the map (as it is usual that some variables have only data for sea
areas, for example), the value will be empty.

& ModestR MapMaker [FILE:C:\ModestRProject\BD\Carcharhinus leucas.IPMMAC] [Carcharhiniformes\Carcharhinidae\Carcha
File  Edit Samples VWiew Process Tools  Options  Help

oL@ Bk a0 b 203 2 ¥E
Iﬁp Ful i
Detail Level

Auto Low Med High Highest
“# Map Tools

@ Zoom Select
Drag map
Show distance

FreeHand
Rectangle

Add sample N
Edit sample i EQ'-%‘ T,

. C Lat: 29.24821
Amow * Lon: -135.6619

Text Bat: 4372 m.
Placemark Calc.: 5.8E-05 mol/m?

J Show . %
| Borders - ; :
Samples el
V| Valid [V Invalid 1

>

2.16.6 Raster transformation tool

MapMaker includes a simple tool to rescale, clip, filter and transform rasters in ASC format. To
run this tool, go to menu Layers/Raster transformation tool (it is also available from
DataManager, in the same menu). A dialog box like the following one will be shown:

Raster Rescale tool =]
Input files
File Cell size (minutes)  Longitude range Latitude range

Select files =3

] ]

]

[«
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You can add the ASC files to be transformed just by dragging and dropping them on the central
area, or clicking on the Select files button and selecting them. Take into account that every
selected file will be transformed according to the operations that you’ll select.

Next, in the output settings, you can check which operation you want to apply to selected files.
Operations will be applied in the order they are shown in the dialog box, independently from
the order you check them. You can check only some operations (at least one), it is not mandatory
to check them all. When checking one operation, operation options will be shown in a tabbed
panel. Available operations are:

e Rescale cell size: allows changing cell size of a raster. The available settings for this operation
are the new cell size and the rescaling mode (mean, maximum or minimum).

e Clip data to selection region: allows clipping a raster to a particular rectangular region that
you can define on the settings for this operation. Remember that you can also clip a raster
to any arbitrary shape using other Modestr features (see 2.9.4 and 4.12.3).

e Filter data: allows filtering rasters to remove data values that comply with a specified rule.
For example, we can add a rule such as ( [x] > 1000 ) to remove all values bigger than 1000
from the selected rasters (the x in the rule represents any value of the raster).

e Transform raster values: allows converting raster values using one of those rules:

o Transform “no data” to zero

o Transform any data to a specified value

o Transform zero values to “no data”
An advanced mode is also available (a vertical left tab allows switching between Basic and
Advanced modes) that allows entering several transformation rules in the form IF [X]=value
THEN [X]=new value. Those rules are applied in the order they are added to each value of
the rasters.

e Create merged raster: merge all selected rasters after applying the previously selected
transformations to them, in a new raster. This option can be useful to generate a new raster
from two or more rasters using a merging operation such as the mean (the values of the
merged raster will be the mean of the corresponding values of the selected rasters). The
settings for this operation are the merging mode (mean, maximum, minimum, sum,
difference) and the rule to apply when one of the rasters to be merged has a null value for

some cell.
Raster Rescale tool =
Input files
File Cell size (minutes)  Longitude rmnge Latitude range =]
Althymetry_5.A5C 5 -180.00to 180,00 -50.00to 50.00
Bathymetry_10.ASC 10 -180.00to 180,00 -90.00to 90.00
Bathymetry_10_5.AS5C 5 -180.00to 180.00 -50.00to 90.00 %
Output Raster settings
| Rescale cell size Rescale options | Clip options | Fiter options
e —
| Clip data to selected region @ AND = (000 =
] OR -
| Fiter data Removing rule: X Clear Export b
-
= (B> 1000)
Transform raster values
e -
Create menged raster |>( Close |
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After configuring all settings, clicking on the Export button, each one of the selected input files
will be processed and a new transformed ASC file for each one will be generated and saved on
the selected target folder.

2.16.7 Merging maps

You can merge several species maps in MapMaker, but take into account that MapMaker
doesn’t keep information of the different species you merge. That is, MapMaker will consider
all merged data as a single species map. To make maps that allow several species data to be
managed and visualized as distinct datasets, you should use MRMapping instead (see chapter
5). However, this option can be useful to merge several data from a same species, or related
species, such as all the species maps of a family for example, visualize and export the results,
and apply any of the transformations allowed by ModestR, such as EOO estimation, NOO, etc.

To merge several species maps there are several options:

e You can use menu File/Merge/Standalone map file to load a map saved as a standalone
map file and merge it with the current map.

e You can use menu File/Merge/Maps from database to select one or more maps from
the default database and merge them with the current map (default database can be
changed going to File/Select database or to Options/Preferences).

e Another option is copying a species distribution map using Edit/Copy as ModestR map,
and pasting it latter using Edit/Paste ModestR map.

2.17 Exporting data and reports
MapMaker importation and exportation formats and settings are detailed in section 7. Here
we'll just point out some of the most relevant exportation featres of MapMaker:

e Export map as image: in File/Export/Current map view as image you can export the
current map view you have in the screen to an image in JPEG or BMP format. Options
such as adding a grid, scale, or quality adjust will be shown.

e Export map to KML or Shapefile: File/Export/To KML or To Shapefile you can export
current species map to KML or Shapefile formats. Take into account that presence areas
in range maps are internally stored the way the user has drawn them. To clip those area
to coastline when exporting, you should enable this option.

Export options
KML export options

Areas export options

V| Clip to coastline | Medium precision -

Samples to include
@ Include only valid samples

Include all samples

|xCanceI| |J Ok|
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e File/Export/To CSV: usually used to export sample coordinates to a CSV file.

e File/Export/To ASC raster: generates a raster in ASC format, with the selected precision,
where the cells where the species is present have a value not null (usually 1).

e File/Export/ Environmental data: this option allows exporting environmental data
clipped to presence areas or shapes. It’s explained in section 2.9.4.

e File/Export/Areas summary report: generates a report in CSV format with the areas in
km? of each type of habitat where the species is present. A similar report, but for any
set of species (not just of one), can be obtained using DataManager. Moreover, in
MRMapping a similar report is available for any rank or arbitrary group of species
(families, orders, etc...). MRFinder offers a similar feature to calculate the area of any
arbitrary selection in the map.

2.18 Saving a MapMaker map

A map can be mainly saved in two ways:

e To astandalone map file: this option allows you to save a map in a standalone file, with
extension .IPMMAC, which will only contain this map in a specific format based on XML.
In this case, taxonomic information about the map is not mandatory, but it will be saved
if you provide it. To enter this information before saving a map, you can use the menu
item Edit/Assign taxonomy for current map or the corresponding button of the tool bar.
A dialog box will allow entering taxonomic data or selecting it from a ModestR database
(if you have configured it previously).

Select taxonormy for current map EI@

Introduce taxonomy data

Class:  Elasmobranchii & Select from

database
Order:  Carcharhinformes

Family:  Carcharhinidae

Genus:  Carcharhinus

Species: Carcharhinus acronaotus

| X Cancel | [_I Acceptl

e ToaModestR database: using File/Save/To ModestR maps database option menu, that
allows you to save the map associated to a species previously existing in a ModestR
database. In this case taxonomic information about the map is mandatory, and you will
be asked to provide it before saving the map, eventually selecting it from a tree like the
explained on section 2.19. To be able to save a map in a database, you previously have
to create this database and populate it with taxonomy. You can also use an existing
database, like the provided in ModestR website for fish species.

Once a map saved, either in a file or in a database, you can save it anew just by selecting the
Save option, without having to reenter any data. Save As options allows you to save it in a
different file.
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Apart from those options that allow saving a map in a format directly readable by ModestR
software, you also have several options for exporting a map to other formats in the File menu,
such as JPEG/BMP format, shapefile, CSV data, etc. The exportable formats are explained in the
section 0 of this tutorial.

2.19 Retrieving a map

You can retrieve a map both from a standalone file, with extension .IPMMAC. or from a ModestR
database. In the first case, you just have to select the file that contains the map. In the second
case, Mapmaker will display the taxonomy tree of the database (either the default database
configured in the Options/Preferences menu, or the database you selected if no database has
been selected as default).

You can directly expand nodes with the mouse and select a species with a map, which is
identified with a little world icon at the right of the species. To help you finding a map, you can
use the filter options that allow showing only species with maps, or only branches were there
are species with maps, for examples. You can also use the search box, than can be displayed
using the magnifying glass button on the bottom-left corner. In the search box you can write
some part of the species you are looking for, and coinciding names will be shown in the Results
list. Once selected a species with a map in the tree, press Select button to load it in MapMaker.

i@ Select species for map from prueba.DB : - : . . .
- The world icon indicates
Classification:
=-F] prueba . that this species have a
(W@ Actinopterygii E .
D§ Elzsmobranchii =" map saved in the
E-@ Carcharhiniformes
E-@ Carcharhinidae database
@ Carcharhinus
~@ Carcharhinus acronotul
- @ Carcharhinus albirmargirtees
- @ Carcharhinus attimus @
i@ Carcharhinus amblyrhynchoides
[ Carcharhinue
Fiter : = v Filter options
@ Show only branches with maps @ Show only species with maps ol
(©) Show only branches without maps ©) show only species without maps
p— Writing part of a species name,
earch:
Scientfic name ”| alist of coincident names will be

@mha @8 OCOE shown in the Results. Just select
EResults;: . ’ = o Famy W on to find it in the three.

o carcharhinus amblyrhynchos

. Carcharhinus amboinensis
™ carcharhinus brachyurus
™ carcharhinus brevipinna
M Carcharhinus cautus

M Carcharhinus cerdale

Button to show/hide
search box

[m]

= Results: 37 elements found E]

’x Cancel] [.__] Select ]

Once loaded, you can for example modify a map in MapMaker, and save it again. This way you
can work on a map in different sessions.
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2.20 Setting the default ModestR database and other preferences in
MapMaker

In the previous subsections regarding MapMaker, we frequently mentioned ModestR
databases. MapMaker will usually have one ModestR database configured by default, and that
will be the database it will use when you select open or save a map in a database. This database
can be selected in the File/Select Database menu item or in the dialog box that is shown selecting
Options/Preferences menu. In this dialog box you can also set the colors for each element of the
map, each kind of selection, each type of sample (dynamically/manually validated, and
valid/invalid), and transparency percentages for some elements like shapes, samples or
selections. Also the elements that will be visible by default in the map. If for example you don’t
work with freshwater ecosystems, you can unselected them to avoid MapMaker having to load
and paint them, thus making it works faster.

You also have an option to select the data folder where MapMaker will search world map data.
It is important that you don’t modify this parameter, unless you have moved map data to a
different folder than the default one proposed in the installation process.

[}' Preferences @

| Display and color options {I} I Display and color options {I1} | Folders and other options |

Data folders

Modest R map data folder: E VWarning: dom't mody fhis parameter unless you ane awars of e consequences
C\MaodestRProject\Data

Elodestﬂ taxonomy and maps database: :]

C\ModestRProject'B0"Elasmobranchi. DB

Default database
MapMaker

Bxemal utilties

for

GDAL ogrZogr.exe path: E Varming: dom't modify fhis parsmeder unless you are sware of fhe consequences
C\ModestRProject\Data"GDAL\bin\OgrZogr.exe

Select coords registering mode for pixel
() Show coonds of pixel start @ Show coonds of pixel center () Show coords of pixel end

CSV Exportation options

Decimal separator: ,  ~ Field separator:  ; ~

[] Check for updates from ModestR website

Save as default values ‘x Cancel ‘_] Accept
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3 Firststeps in DataManager

DataManager is another application of ModestR software. It is aimed to create and manage
ModestR databases, which are databases containing taxonomic data and associated distribution
maps. You can create a new database, or just use existing ModestR databases, like the Ipez
database you can find in the ModestR website. Many of the features available in MapMaker are
also available in DataManager. The main difference is that while MapMaker is designed to work
with a single species distribution map, DataManager is meant to work with many maps at the
same time. For example, in DataManager you can download data from GBIF or apply a data
cleaning for a whole class of species in a single operation, while in MapMaker you can only do it
species by species. Furthermore, DataManager can perform analyses and generate reports
concerning many species, such as richness metrics, latitudinal gradients, etc. In this way,
DataManager is a very powerful tool to perform studies involving hundreds or thousands species
in a very simple way.

In this section we’ll briefly explain the main steps to work with DataManager.

3.1 DataManager user interface

DataManager user interface is easy to use. When you open DataManager, it will try to reopen
the last used database, if one. Otherwise, it simply show an empty panel. Anyway, you will see
a window with a main menu, and two main parts:

e On the left half, a taxonomy tree where the taxonomic data, in a tree view, is displayed.
Of course, if you don’t open a database previously, no information will be displayed here.

e Ontheright half, a tab panel where initially, a search and filtering page is displayed. Other
pages can be displayed in this tab panel, depending on the features you use.

&} ModestR DataManager [C:\ModestRProject\BD'\Elasmobranchii.DB] - m] x

File Edit Import Export Mapping Process Layers Tools Options  Help

4 a Z [
Database Taxonomy Classification:
=01% Elasmobranchii Search
T E;‘_%:?taﬁ:ﬁrmmes View Fiters
+ O® Rajformes [ show only branches with maps [ Show only species with maps
=-[_]@ Torpediniformes [] show only branches without maps [[] show only species without maps
O -
- Search
= ]@ Carcharhiniformes =are
+-[]@ Heterodontiformes | | @8 Oc OF
= ]@ Hexanchiformes
+ 0O® Lamniformes & Level Any [ Order [ Family [ Genus [ Species
= ]® orectolobiformes Results:
+[J@ Pristiophoriformes
= 1@ squalformes
+- 1@ Squatiniformes
Taxonomy tree
Search and reports tab panel

Selected species: 0 | Selected maps: 0 | View filter: None

It can be remarked that there is a checkbox on the left side of each element of the tree, to
allow the user to select it. For most of the operations, you'll have to first check the nodes of
the tree to be used in the operation. If you check an order, for example, all species included
in this order will be used. To apply an operation to all the maps/species included in a database,
you can just check the root node of the tree.
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Quite all menus, buttons and other elements have a tooltip that briefly explains their usage, and
that will be shown when you place the mouse over an element. Moreover, when some list is
reported on the right panel (for example, a list of exported/note exported maps), you can almost
allways copy the contents of those lists to the clipboard, by clicking on them with the right
button and selecting the Copy to clipboard option that will appear on a contextual menu.

3.2 Default settings in DataManager
You can set some default settings of DataManager in the Options/Preferences menu option.
Some filter defaults, CSV format options, and other ones, can be configured.

You can also modify the data folder where DataManager will search for the reference world
map, but unless you have modified the default installation options, it is unnecessary and can
provoke DataManager not to run correctly.

l'}' Preferences @

Filter defaults CSV BExportation options

Show only branches with maps

-

Decimal separator: , Field separgtor: |, -

Show only species with maps

Data folders

Reference map data folder: . Wisrning: dion't modify fhis parameter unless you ane awsre of fre consequences

C\ModestRProject\Data

}( Cancel

| Check for updates from ModestR website 7] Save as default values ‘_I Accept ‘

3.3 Creating a new database

To create a new ModestR database, you just have to use File/New Taxonomy database menu
option. Then select the name and folder to create the database file. The ModestR database will
be stored in a single file with the name you entered. So if you want to copy, send or delete a
ModestR database, you just have to do it on that file. DataManager will not allow to create a
database overwriting an existing file; this is to avoid accidentally overwriting files.

The new database will be created, with an empty taxonomic tree. The taxonomic levels of a
ModestR database begin at the Class level, then Order, Family, Genus and Species. That is, there
are 5 levels (without taking into account the root node).

To populate the database with taxonomic data, you have several options®:

18 For test purposes, you can also download a sample ModestR database from the Modestr website. There are some
examples available in the section Download/Data files of the website.
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a) Manually create each node. To do that,

% ModestR Data Manager [C:\[ModestR]\BD\ Test.DB]
SeleCt a nOde n the tree (lnltla“y the root File Edit Import Export Process Options Tools  Help

node) and use Edit/Insert node in this
Database Taxonomy Chssification:

branch menu option, or the analog | - et
context menu item (context menu can be | Insertnodein this branch
. L. . Change node name
dlsplayed CIlelng on the node with the ExporJ Insert a new taxon in this branch of the taxonomic tree
r|ght mouse button). Export taxonomy of this branch 3
In th|s way you can add ch||d nodes at the Import samples from GBIF for this branch

different levels of the taxonomic tree,
but of course is a quite tedious option.

b) Import taxonomic data from a CSV file (the most recommended), a phyloXML file or
another ModestR database. This option allows you to import existing data, maybe
previously exported from other databases or catalogs. The accepted import formats are
explained in sections 6.1, 6.2, 6.3. This is the preferred way to easily populate a ModestR
database with your already existing data. For test purposes, you can find a CSV file with
a comprehensive taxonomy of fishes, ready to be imported to DataManager, in the
ModestR website (in the website go to section Help&Doc and search for the Sample file
Ipez.csv).

c) Import taxonomic data from ITIS database (http://www.itis.gov/). This option is

explained in section 3.17.

If you only have a list of species that you want to import to a database, but not the
corresponding higher levels (class, order, etc..) you can be interested in the taxonomy search
tool integrated in DataManager, explained in 3.18.

Nodes can also be cut and pasted, deleted or renamed, using the corresponding options in the
Edit menu or in the context menu displayed clicking on a node with the right mouse button.

Once populated, you will see the taxonomic data organized in a tree where you can expand or
collapse the different levels clicking on the corresponding nodes. Species with a map (of course,
in a newly created database no one will still have maps), are identified with a little world icon at
the right of the species, like in MapMaker database view (see 2.19). To help you finding a taxon
of any level, you can use the search page on the right. You can write some part of the species
you are looking for, and coinciding names will be shown in the Results list. Clicking on one of
those results, it will be selected in the tree.

When you will have maps in the database, to help you browsing contents, you can use the filter
options that allow showing only species with/without maps, or only branches were there
are/don’t are species with maps, for examples.
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3.4 Adding and managing maps in a database

Once a ModestR database created and populated with taxonomy, the purpose of the database

is, of course, to store distribution maps associated to the species. You will have different options

to do that:

You can simply create new maps in MapMaker and directly save them in the database.
To do that, you have to configure the database as the default database in MapMaker,
and use the Save/To ModestR maps database menu item in MapMaker to store a map
in the database, as explained in sections 2.18 and 2.20.

You can import already existing maps made with MapMaker, either saved in standalone
files (see section 6.5) or from another existing ModestR database (see section 6.6)

You can create new maps by downloading data from GBIF database (Global Biodiversity
Information Facility, http://www.gbif.org) or importing them from CSV files (see section
6.7).

You can import maps from ESRI ASC probability distribution models such as the maps
generated with Maxent software (see section 6.10).

You can import distribution maps from shapefiles. DataManager is able to import a
collection of maps from a set of shapefiles, or from a single shapefile which may contain
several maps (such as shapefiles available in IUCN website, for example). More details
about this feature can be found in section 6.11.

Of course, those options can be also used to overwrite existing distribution data with new data,
depending on the importation options you use in each case. You can optionally use some of

those options for adding new data to already existing maps in the database.

The difference between some of those importation options and the similar ones in MapMaker

is that in DataManager they can be used to import a collection of maps at once (for example

from GBIF or CSV files), whereas in MapMaker they can only used to import one single map.

After importing maps, usually a report will be shown on the right tab panel of DataManager,

where imported maps and eventual errors will be reported.
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Maps can be individually deleted, simply by selecting them in the tree and using Erase map
option in the context menu. To delete several maps you can check the corresponding nodes in
the tree and use the menu option Edit/Erase checked maps. Be aware that if you delete a node
of any level (for example if you delete a family), all maps directly or indirectly descending of this
node will also be deleted.

In a ModestR database a map created and linked to a species A cannot be directly moved to a
different species B. If eventually you want to do that, you should have to open the map in
MapMaker, assign it to another species B (see 2.18), and save it to the database. Then you will
have a copy of the map now associated to a different species B. You can finally use DataManager
to delete the first map, which was linked to species A.

3.5 Opening a map from DataManager

Once a map is stored in a ModestR database, you can open it and modify it in MapMaker. To do
that, you can just select the species in the taxonomic tree and use Edit/Open selected map in
MapMaker menu option, or Open map in MapMaker option in the context menu.

Of course, you can also independently open MapMaker and load the map from the database, as
explained in 2.19.

fﬂ ModestR DataManager [C:\ModestRProjecthBD\Elasmobranchii.DB]

File Edit Import Export Mapping Process Layers Teols  Options  Help

48 B zH (] 2 R
Database Taxonomy Classification:
E-[J® Carcharhinus ~ | Search
S W[} Carcharhinus acarenatus|”- View Fiters
- 1@ Carcharhinus 0 in MapMak
pen map in MapMaker , i -
-[0® Carcharhinus : | Show only branches with me
-[1@ Carcharhinus Process this map 1] Show only branches without
Eg Carc::ar::inus Erase map Open the map of this species in MapMaker
Carcharhinus
- 1@ Carcharhinus Show map data |
Eg g:in:m:zﬂz Insert node in this branch j Level: Any
- 1@ Carcharhinus Change node name esults:
E@ Carcharhinus Cut node
~_|@ Carcharhinus i
- 1@ Carcharhinus LS

-[]@ Carcharhinus falciformis

- 1@ Carcharhinus fitzroyensis &%
-[]@ Carcharhinus galapagensis
-[]@ Carcharhinus hemiodon (@
-[]@ Carcharhinus isodon i@
-[@® Ccarcharhinus htistormus =]
-[]@ Carcharhinus leiodon &

-[]@ Carcharhinus leucas (@

-[@ carcharhinus limbatus

-[1® Carcharhinus longimanus &

- 164 rarrharhinie macinti G N
Selacted species: 0 | Selacted maps: 0 | View filter: Mone

3.6 Processing maps

ModestR maps are basically stored in an XML-based format, either in a database or in a
standalone file. This XML file contains a declarative description of the taxonomy, presence areas,
samples and other elements of the map, but it is not directly usable to calculate some results
such as presence matrix, occupied area, or metrics such as richness. That is why it is necessary
to process those maps in order to rasterize them. That is, to convert those declarative data to a
matrix of presence.

79



ModestR Software Quick start tutorial

DataManager can only process maps that are stored in a ModestR database, but not those saved
as standalone files (in this case you have to import them to a ModestR database). Processing
feature converts each map to a presence matrix of 1'x1’ cells, and stores it in the database, to
avoid doing that conversion each time you need to calculate some data. Anyway, if you modify
a map, or if you update the reference world map (for example when installing some ModestR
updates), you should reprocess maps. In any case, DataManager will warn you about that when
required.

To perform this processing, you should check the wanted branches (you can just check the root
node to process all pending maps in the database) and use Process/Process pending checked
maps menu option. That will checks and process all checked maps that need to be processed.

A dialog box will appear showing the processing options, that we describe below:

Map processing options
BEdent Of Occurmence calculation mode
EQQ for sample based maps Options

Maone (EQQ=400)
| Farce full map reprocessing

Convest hull
Farameters
@ Mpha shape Hpha value: 6.0 | degrees Faorce rechecking all samples
Kemel density Stop on emors
estimation 5

| Calculate patch area

EQQ for area-based or mived maps

@ None (EQO=A0Q)

Convex hull | XCa'lcel ‘ ld OKI

e Extent of Occurrence calculation mode'®: during map processing ModestR estimates
and calculates Extent of Occurrence area of each species from its current distribution
map. Here you can configure how this area is calculated. There are different options for
sample maps and for area maps (range maps). Maps that contain both samples and
areas area called mixt maps and are treated as area maps.

EOO options for sample maps are:

o None: in this case no EOO estimation is done, and EOO is merely assumed as
equal to AOO (Area Of Occupancy). As assumed area of samples in ModestR (see
section 1.1) is just a convenient estimation but not a precise value, this option
is not recommended in most of the cases.

13 This EOO calculation during map processing doesn’t modify the maps in any way. It’s just done to obtain
EOO area estimation. It’s totally different from applying a hull or niche transformation to maps, as
explained later in this chapter.
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O

Convex hull: EOO is calculated as the convex hull area of the samples. If there
aren’t not enough samples to calculate convex hull, it is assumed that
EOO=AOO. More details about convex hull can be found in section 2.8.

Alpha shape: EOO is calculated as the alpha shape hull area of the samples. If
there aren’t not enough samples to calculate alpha shape hull, it is assumed that
EOO=AQOQ. More details about alpha shape hull can be found in section 2.8.
Kernel density estimation: EOO is calculated as a hull area based on the density
estimation (kernel smoothing) of the samples. If there aren’t not enough
samples to calculate density estimation hull, it is assumed that EOO=A0O0. More
details about density estimation hull can be found in section 2.8.

EOO options for area and mixt maps are:

O

None: in this case no EOO estimation is done, and EOO is merely assumed as
equal to AOO (Area Of Occupancy). This option is the recommended in most of
the cases for area maps, because unlike sample maps, in area maps we can often
assume that the presence data (AOO) already define the EOQO.

Convex hull: EOO is calculated as the convex hull area of the areas plus samples
if any. If there aren’t not enough samples to calculate convex hull, it is assumed
that EOO=A0O0. More details about convex hull can be found in 2.8.

Regarding the possible inaccuracy of convex hulling with areas pointed out in
section 2.8.1, it should be made clear that this problem will only appear in
MapMaker when the user applies this feature manually. When processing maps
in DataManager the maps are rasterized and only real presence area is took into
account. Therefore in DataManager convex hull area will be accurately
calculated.

This option can be useful for mixt maps or for maps which we know that
presence areas don’t represent the EOO, so we want and estimation of the EOO
to be made, but it should be used with caution and understanding well its
operation.

e Other options: besides the options described above, there are other options for map

processing:

O

Force full map reprocessing: this option forces ModestR to fully reprocess
maps. This option is not usually required, as ModestR automatically check which
data has to be recalculated and which one has not been modified when
processing maps. But if some external modification has been done on a map, or
some error has corrupted data, by checking this option you can ensure that
maps will be correctly processed and updated.

Force rechecking all samples: this option forces ModestR to fully recheck the
the habitat validity of all samples in the maps to be processed. This option is not
usually required, as ModestR automatically check samples when needed. But if
some external modification has been done on a map, or some error has
corrupted data, you can ensure that samples will be rechecked by checking this
option.
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o Stop on errors: to allow you to process maps in an unattended mode, by default
DataManager will not stop when it encounters a problem when processing a
map, but it will continue with the next one. At the end of the process, a report
with the encountered errors will be displayed. But if you prefer to stop
immediately on any error, you can check this option.

o Calculate patch index: enabling this option, patch area and patch index are
calculated for each especies (those metrics can be exported as seen in 6.17).
Otherwise, those data are not calculated and then cannot be used later. This
option makes map processing dramatically slower, so if you don't expect to
need those data, you can disable this option to make processing quite faster.
Anyway, if you disable this option now, you can reprocess maps later and enable
it to force patch area calculation (use Reprocess all maps menu option)

It is important to point out that map processing can require a large amount of time, particularly
for range maps (usually less time for sample-based maps). In addition, we recommend to avoid
using any other ModestR application (MapMaker or MRFinder) while processing maps, to avoid
resources conflicts.

During map processing a dialog box will appear showing the process progression. You can cancel
the process in any moment without losing the work done until this moment. This way you can
continue processing remaining maps later.

Processing maps

Processing map for Aepeomys reigi (1/36)

Current map processing

W,

When the processing task has ended or has been canceled, a list of processed and not processed
maps will be displayed on the right panel of DataManager. If there are not processed maps, it
can be due just to a user cancelation, or to another kind of error that will be shown in the list,
aside the species map name.

Even if usually DataManager checks for the necessity of processing maps and only process those
who need it, the option exists of forcing maps reprocessing using Process/Reprocess all checked
maps menu item. This can be useful if for some reason you manually made modifications in map
data, such as forcing maps to be considered as updated (see section 3.15), or in the world
reference map data (which, of course, is not recommended), the way that DataManager cannot
be aware of them; or if some unexpected error happened that could have corrupted data.

3.7 Exporting data

The utility of DataManager, besides creating and managing taxonomy and maps databases,
resides in the calculation and data exportation features it offers, which are gathered in the
Export menu option. Remember that you have first to check the nodes of the tree that will be

82



ModestR Software Quick start tutorial

used in any export operation. Otherwise options of the Export menu won’t be enabled. You can
select the root tree node to select the whole database.

The main exportation options of DataManager are:

e Taxonomy data exportation: you can export all or part of the taxonomy data to a CSV
file, as explained in section 6.12.

e Maps exportation: you can export species distribution maps to standalone map files, or
to presence data in different formats (pseudosamples, valid samples, ASC rasters...),
optionally including environmental variables. You can also export maps as JPEG images
(optionally including a kernel density graph), to a Darwin Core style file, or generate a
summary report.

e Metrics and other data exportation:

You can also export metrics data and environmental variables. DataManager uses
rasterized maps data to calculate presence, richness and other metrics (rarity, patch
index...) with a specific resolution. Of course, this option requires maps to be previously
processed as seen in section 3.6. Complementary to those data, you can export data
coming from environmental variables data files. Options and generated output are
explained in section 6.17.

You can export maps data to Maxent or to RWizard applications®. Those options are
explained in sections 6.13 and next ones.

You can also export environmental data (or any other raster data) cut off to species EOO,
for any rank of species. This option is explained in section 6.19.

You can also exports latitudinal gradients for several metrics. Options and generated
output are explained in 6.20.

e Overlapping reports:

You can export data about geographic or environmental overlaps between any rank,
from species to classes. Those features are similar to those explained for MRMapping in
sections 5.8 and 5.9. The main difference is that in DataManager you can select the maps
to be used directly from the whole database and group them by rank.

3.8 Applying convex/concave hull transformation

As seen in section 2.8, MapMaker is able to calculate the convex hull or the alpha shape area
from the presence data in a species distribution map. But if you want to apply this
transformation to numerous maps, it may be easier to do it in a single operation from
DataManager in turn of doing it for each map in MapMaker. You can just check the tree branches
to which you want to apply it, and select Mapping/Apply hull transformation to checked maps
/Convex-Alpha shape hull menu option. A dialog box will be shown:

20 RWizard applications are plug-in applications based on RWizard environment and the statistical package
R and. Those applications will be available online in the ModestR or the RWizard websites.

83



ModestR Software Quick start tutorial

Hull options
Hull application options
Hull calculation mode Data to include in hull calculation
Conves hull @ Include onty samples
@ Apha shape

Parameters

Alpha value: & 2| deagrees

Maps to include

@ Include only sample maps Include all maps

V| Create a copy of the database |xc IH/ OK]

The available options are:

e Hull calculation mode: you can choose between convex hull or alpha shape. For alpha
shape, you can select the alpha value. More details about those hull modes can be found
in 2.8.

e Datatoinclude in hull calculation: this option allows to select which presence data from
the maps will be used for hull calculation. The possibilities are:
o Include only samples: in this case presence areas, if any, are excluded. This is
the only enabled option for alpha shape.
o Include only areas: in this case samples, if any, are excluded.
o Including all presence data, both samples and presence areas.
Options that involve using presence areas to calculate hull require having all maps
processed, which is not necessary if you choose to only use samples.
Depending on the selected hull mode, some options can be disabled. For example, you
cannot include areas when applying alpha shape.

e Maps to include: you can select to include all maps, only sample maps (maps that only
contain samples, but no presence areas), or only area maps (maps that only contain
presence areas but no samples). Some of those options will be automatically disabled
according to the selected hull calculation mode. For example area maps cannot be
included when using alpha shape transformation.

e Create a copy of the database: as hull transformation involves irreversible map
modification, it can be prudent to make a copy of the database before performing this
transformation. Checking this option DataManager will ask you for a destination folder
and file and will do this backup copy before modifying maps.

Hull area that will be added to the map will use as valid habitats the same ones that are currently
accepted in the map. For example, if you apply hull transformation to a map that contains
samples that have sea as valid habitat, the corresponding hull area will also have sea as valid
habitat.
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It should be stressed that unlike in MapMaker, where convex hull can only be calculated using
samples but not areas (as explained in section 2.8), in DataManager it is possible to include areas
when calculating convex hull, because it will always use rasterized data to calculate hull
(therefore data where presence areas have been converted to a matrix and constrained to
correct habitats for a species).

As an example, below we show a map before and after applying convex hull transformation in
DataManager (samples have been hidden in resulting map). Has it can be seen, convex hull area
is added to the map with the sea as valid habitat (so other ones such as land are excluded)
because the previously existing samples have sea as valid habitat.

After applying hull transformation, a report will be shown in the right panel indicating the
correctly transformed maps and also the incorrectly processed ones, which were not updated.
A brief message will report the encountered problem that prevent processing each incorrectly
processed map. The most usual problems are that the map was not processed yet (see section
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3.6), orthat it doesn’t contains data enough to calculate hull. At least three samples are required
to calculate convex hull, and at least four for alpha shape (but depending on their relative
distances it can be impossible to calculate alpha shape).

Maps excluded because they are not of the selected kind will also be listed. For example range
maps will be listed as excluded if we selected to apply alpha shape hull, which can only be
applied on maps with samples.

Convex huling

Map convex hulling transformation

Correctly hulled maps

Motorzja alisae
Motoraja fijiensis
Squalus bucephalus
Squalus crassispinus
Squalus edmundsi
Squalus grahami
Squalus notocaudatus

Incorrectly hulled maps

Species Problem ot
Anoxypristis cuspidata Map is not processed. Cannot apply conv...
Pristis clavata Map is not processed. Cannot apply conv...
Pristis microdon Map is not processed. Cannot apply conv...
Pristis pectinata Map is not processed. Cannot apply conv...

Remember that you can copy the contents of those lists to the clipboard, by clicking on them
with the right button and selecting the Copy to clipboard option that will appear on a contextual
menu.

After applying hull transformation you should process the transformed maps, as hull
transformation involves a modification of the map presence data (see section 3.6).

3.9 Applying density based hull transformation

As seen in section 2.8, MapMaker is able to calculate the density based hull area from the
presence data in a species distribution map, and add the corresponding hull area. But if you
want to apply this transformation to

Density based Hulling Options

Density based hull oplions
Parameters

numerous maps, it may be easier to do it
in a single operation from DataManager
in turn of doing it for each map in
MapMaker. You can just check the tree B e T

P J Cell width: | & - | minutes Dont use duplicates

branches to which you want to apply it,

and select Mapping/ Apply hull Lower Nermal Higher
transformation to checked maps (]
/Density based hull menu option. A Smoctring: ¥ | 1.00 [2

dialog box will be shown:
Maps to include

The available options are: @ Inchude wly sanple mops

Include all maps

e Cell width in minutes: allows you
y Create a copy of the database

to set the cell size to be used to
calculate density. Density will be I xﬂmﬂ ‘ l / OK‘
calculated for each cell of the
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selected size. So the smaller the cell size, the more precise is the density calculation.
However, take into account that the time to perform the calculations grows
geometrically as cell size diminishes. The recommended cell size for a good balance
between rapidity and precision is 5 minutes.

e Don’t use duplicates: if enabled, only distinct samples (usually considered until the 5%
decimal) will be used to calculate kernel density. This avoids biasing density because
there are many duplicates of some samples.

e Smoothing: smoothing factor determines how smooth the density matrix will be. The
greater it is, the more the density will spread out far around presence areas. Default
factor (x1) has been adjusted to return a density area with a standard deviation of the
distances between cells of the presence areas near the original standard deviation of
the distances between samples.

e Maps toinclude: you can select to include all maps or only sample maps (maps that only
contain samples, but no presence areas). You should take into account that density hull
can only be calculated on samples but not on areas. So if you select to include all maps,
only the samples of those maps will be used to calculate hull. Therefore, maps without
samples will be excluded.

e Create a copy of the database: as hull transformation involves irreversible map
modification, it can be prudent to make a copy of the database before performing this
transformation. Checking this option DataManager will ask you for a destination folder
and file and will do this backup copy before modifying maps.

Hull area that will be added to the map will use as valid habitats the same ones that are currently
accepted in the map. For example, if you apply hull transformation to a map that contains
samples that have sea as valid habitat, the corresponding hull area will also have sea as valid
habitat.

As an example, below we show a map before and after applying density based hull
transformation in DataManager (samples have been hidden in the resulting map). As it can be
seen, density hull area is added to the map with the sea as valid habitat (so other ones such as
land are excluded) because the previously existing samples have sea as valid habitat.
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@

; . ‘4 k5, : - o
5—?& Density WHE

hulling

After applying hull transformation, a report will be shown in the right panel indicating the
correctly transformed maps and the incorrectly processed ones, which were not updated. A brief
message will report the encountered problem that prevent processing each incorrectly
processed map. The most usual problems are that the map doesn’t contains data enough to
calculate hull. At least three samples are required to calculate density.
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| Search [ Summary data | Hul ]

Map hull transformation

Correctly transformed maps

Abbottina rivularis
Ablabys binotatus
Ablabys taenianotus

Not transformed maps

Species Problem i
Aaptosyax grypus Map has no samples. Excluded. a
Abbottina obtusirostris Map has no samples. Excluded. i

After applying hull transformation you should process the transformed maps, as hull
transformation involves a map modification (see section 3.6).

3.10 Data cleaning in DataManager

As seen in section 2.6, MapMaker is able to perform automatic data cleaning of the presence
data in a species distribution map. But if you want to apply this transformation to numerous
maps in a batch mode, it may be easier to

do it in a single operation from Data Cleaning calculation
DataManager in turn of doing it for each || 5t Varbles |Setrnges | Processing
map in MapMaker- If you are not familiar Select the variables to be used to calculate the Data Cleaning
with ModestR data cleaning features, : :
i . i Bg Environmental Variables -
please read the section 2.6 before using it =1 Dispersal capacity
. D Latitudinal dispersion (only for samples)
in DataManager- I:l Longitudinal dispersion (enly for samples)
D Mean distance (only for samples)

To apply data cleaning in DataManager B"Q_ﬁ”“’é‘;;ymm _
you have to check the tree branches to E E;'gfr‘f
which you want to apply it, and select -] chia
Mapping/ Apply data cleaning to checked :E Dot 1
maps menu option. A dialog box will be :E g;"t“
shown. In this dialog box you can select on E Nitrate

PAR
the tree the variables you want to use in - pH
the data cleaning. Then click on the ::E oesphate
Continue button to go to the next step. - sality

T silicate

[T Temperature
In the next step you can see on the left the B--D_ElTerresirial
. . Altitud
list of selected variables ?'. Before e s 54
continuing, it is interesting to point out O Attuded =
that many of the options and settings that >
are displayed on this dialog box are

21 As you can see, unlike in Mapmaker data cleaning (see section 2.6), in DataManager current variable
ranges cannot be shown, because data cleaning in DataManager will be applied to several maps, and not
to a single one as in MapMaker.
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autoexplained: just by placing the mouse cursor on one element, usually a short emerging

explanation will be shown.

Data Cleaning calculation

Select Variables | Set ranges | Processing

1

Validation mode combo box

™ Selected Variables
Marine

] Bathymetr |

@ Calcite

@ Chlorophyll a

@ Sea surface temperature

@ Silicate

/ Automatic validation mode will select
for each varable the outlier calculation

Select the variable on the list to
see its outlier determination
settings

[ 1

Set vaniable validation ranges and ophions
Variable settings

Name: Bathymetry

Short name:Bat IASit= M.

Validation mods

lAutcnseIect best (larger n? of accepted values) ']

Automatic mode
Apply to Al
mode that provides the larger range

of accepted values, so potentialty M ks Value thIonS

less outlier values. /

Missing value options

() Invalidate an area if the value for this varable is missing

Apply
@ Donttake into account this varable when its value is missing to Al
Main | Cleaning options

Allowed invalid variables: |0 =

Main settings

Alowed missing variables: |5 =

Make a copy of the database and apply niche on it

x  Cancel

Previous l l Continue b'

Then you can select how outliers will be detected for each variable. To do that you must select

a variable on the left listbox. The corresponding settings for this variables will be shown on the

right-up panel. The available settings are:

e Validation mode: this is the way the values for this variable on the presence zones

(whether samples or areas) will be evaluated to determine if some sample/area has to

be cleaning or not. Any validation mode will determine the range (minimum and

maximum) of valid values for the variable, so any value that fall outside this range will

be considered an outlier. The difference between different validation modes will be in

the way they use to determine this range. By default, the validation mode will be set to

“Autoselect best”. But you can manually select between the following modes:

o Autoselect best: this mode will evaluate for each map which one of the other

available validation modes returns the less outliers, and uses this mode to clean

data. That is, with this mode you will always obtain the minimal number of

outliers.

o Quartile outliers: this option use a validation based on the values of the Q1 and

Q3 quartiles of the values took by a variable in the current presence

areas/samples. This option will consider any value of this variable as invalid if
it is outside the range [Q1 - X(Q3 - Q1), Q3 + X(Q3 - Q1)] where X will be:
= X=1.5if you select to consider both mild and extreme outliers as invalid.
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= X=3if you select to consider only extreme outliers as invalid.
®" You can also set a custom value of X in the options shown for this
validation mode.

o JackKnife outliers: this validation mode to detect outliers is described in
Chapman’s Principles and Methods of Data Cleaning?* (2005) and it is
considered quite reliable. ModestR supports two variants of this method: the
one proposed by CRIA and the one proposed in DIVA-GIS (both area described
in Chapman’s book).

o Custom: in this case it is the user that will manually set the minimum and
maximum values of the range of valid values for a variable. Any value that fall
outside this range will be considered an outlier.

e Missing value options: under the tabbed box that show the information for the
variable, two radiobuttons allow you to select what to do when there is no value for the
variable in a particular area/sample. You can select between two possibilities:

o Invalidate an area/sample if the value for the variable is missing (that is, if the
variable have a null value in this location): in this case, an area/sample will be
cleaned (considered invalid) as soon as there is no value for the variable for this
area/sample, no matter the values for the other variables.

o Don't take into account this variable when its value is missing: in this case, if
there is no value for the variable for this area/sample, this variable will be just
not considered to make a decision. ModestR will check the values took by the
other variables to decide about the validity of the area/sample.

Take into account that those options are per variable. That is, you can set different
options for each variable. A missing value for a variable can lead to immediately
invalidate an area/sample, while for another variable it will not be took into account.
You should decide in a per-variable basis the most adequate option.

e Apply to all buttons: eitherin the tabbed box that displays the options for the currently
selected validation mode or in the missing value options, you can see a button Apply to
All. This button can be used to replicate the corresponding settings for the current
variable to all variables in an easy way.

Finally, on the right-bottom side of the dialog box, you can see a tabbed box with main settings.
While settings described above are for each variable, those main settings have global effects.
They are:

e Allowed invalid variables: Indicates how many variables can take invalid values, that is,
outliers (according to their validation rule) before considering an area or sample as
invalid for the species. The default value is 0, and the maximum is N-1 where N is the
number of selected variables. Usually this field will be 0, because typically you will want
to clean a sample/areas as soon as one of the selected variables takes an outlier value.
But this setting provides a way to be more flexible. For example you can select 10
variables and allow that up to two variables of these take outlier values before
considering a sample/area as invalid.

22 Chapman, A. D. 2005. Principles and Methods of Data Cleaning — Primary Species and Species-Occurrence
Data, version 1.0. Report for the Global Biodiversity Information Facility, Copenhagen. Available online at
http://www.gbif.org/orc/?doc_id=1262
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Allowed missing variables: Indicates how many variables can be missing (have a null
value) before considering an area or sample as invalid for the species. By default it will
be set to N where N is the number of selected variables. That is, if all variables have null
values for a sample/area, the area will be considered as valid. Take into account that
this parameter will be applied only if the variables with missing values are not
individually configured as directly invalidating an area when their value is missing (as
explained above). That is, this rule will be applied only if after applying the rules for
each individual variable the sample/area has not already been considered as invalid.
Cleaning options: in this tab page you have to select which samples and areas apply to
(all, only already valid ones, only already invalid ones, or none). You can also select to
add placemarks to validated/invalidated samples to make easier localizing them on the
map. This tab will only be shown if the map contains samples.

Create a copy of the database: as data cleaning involves irreversible map modification,
it can be prudent to make a copy of the database before performing this transformation.
Checking this option DataManager will ask you for a destination folder and file and will
do this backup copy before modifying maps.

Once all those settings configured, press the Continue button to perform data cleaning. ModestR

will then apply data cleaning to each one of the selected maps. Once finished, a summary report

will be shown with the list of processed maps and the maps not processed, indicating the cause.

When samples cleaning has been done, a Report button will also allow you to save a detailed

report of the cleaning operations done, in CSV format, containing a list of the cleaned samples
for each processed species, and details about the variable ranges they didn’t comply with. This
report will only be generated when cleaning samples, and will not include details regarding areas

cleaning. The reason for this is that even a relatively small region will easily contains thousands

of 1'x1’

cells, which results in a very long and rarely useful report.

‘S‘P ModestR DataManager [C:\ModestRProject\BD\asrr.DB] EI@

File Edit Import Export Process Options  Tools  Help

48 ZE=EWE e Fimed
Database Taxonomy Classification:
=] asrr
--{i@ Actinopterygi - ——
=@ Ateleopodiformes Map data cleaning 2 Report
+-@ Beryciformes
=@ Cetomimiformes Correctly transformed species
=-@ Lampriformes Melamphaes acanthomus il
+-@ Lophiformes Melamphaes ebelingi
=@ Myctophiformes Melamphaes eulepis
=@ Notacanthiformes ngﬁp::::: :;Léltijcbussi
2@ Poh,rmmrforme_s Melamghaes longivelis
#-@ Saccopharyngiformes Melamphaes lugubris -
+-@ Stephanoberyciformes
+-@ Stomiformes
+-@ Zeiformes
o= Not transformed species
Species Problem S
Gibberichthys latifrons All variables are within ranges. Nothing to...
Gibberichthys pumilus All variablas are within ranges. Nothing to...
Hispidoberyx ambagiosus All variables are within ranges. Nothing to...
Mebmnhase danas All varinhloc are within rannac Nnthinn tn i
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3.11 Applying Environmental Occurrence

Environmental Occurrence rudiments have been explained in section 2.9 where MapMaker
Environmental Occurrence feature was detailed. We suggest you to do some tests in MapMaker,
where results are instantly visible, to understand how Environmental Occurrence works. In
DataManager you can apply Environmental Occurrence to any taxonomic group of species in a
single step.

To do that, check first the tree nodes you want to apply Environmental Occurrence to (all the
database, a single class, order... etc). Then select Mapping/ Apply Environmental Occurrence to
checked maps on the main menu.

The first step is selecting the range calculation

Environmental eccurrence calculation

for the environmental occurrence and the EOO || Select Variables | Variable Analysis | Set ranges | Hull [ Processing
mode. There are two options for the range: e
' Full BEdent @ Bdent of Occumrence
e Full extent: the environmental
. Select the variables to be used to calculate the Environmental occurrence
occurrence will be calculated for all
available environmental data. For _"?EHO,E:EW&”EDI% .
example, if you use environmental L) Bathymetry
D Calcite
variables that contain data for all the E EEIUM
. .
world, the environmental occurrence --[C]" Cloud cover
. - DA
will be calculated for all the world. If [T Deptn
. . oo
you use environmental variables that E Nitrate
contain data for a single country, the :E w
environmental occurrence will be E EEUCSP“E‘E
calculated for this country. -0 Salinity
-] Silicate
e EOO (Extent of occurrence): [T Temperature
. . =-[T].] Terrestrial
environmental occurrence will be ) Alttude
. Altitude 5x5"
calculated only for the area contained E e
in the EOO of the species. This EOO -7 Aspect <

will be calculated according to the

x
g
g
v

settings you have to enter in a later
step.

Next step is selecting the environmental variables that will be used to calculate Environmental
Occurrence. Of course, in the ideal case, you should select the variables that affect the most the
species distribution. Anyway, you can always select most variables, and ModestR will help you
to choose the best ones in the next steps.

Next step allows you to optionally calculate Variance Inflation Factor (VIF). A VIF value higher

than 30 is commonly considered an indicator of collinearity among the variables. Thus, you have
the change choice of removing those variables significantly related and, therefore, that are
redundant. But this is an optional step. If you just want to include all variables, you can simply
continue. Take into account that if two variables are very highly correlated, the way that one of
them if a linear function of the other one, VIF cannot be calculated. Involved variables will be
marked to allow you to remove one of them if you want.
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Environmental occurrence calculation

Select Variables | Vaniable Analysis |Se¢ ranges | Hull | Processing

Correlation and variable redundancy analysis

M Selected Variables VIF
@ Depth 46,63
@ Eathymetry 44,04
@ Chla 9,08
@ DA 8,99
@ PAR 785
@ Do 7,39
@ Nitrate 3m
@ Cloud cover 287
@ Calcite 287
@ cDoM 177

Colinearity analysis

Press this button to calculate VIF (Variance Inflation Factor) of each
variable. You may consider removing variables with an VIF:30asit is EE
commonly considered an indicador of high collinearity.

Calculate

Delete

VIF

£

Previous l l Continue b l

In the next step, you can select
how validation will be done for
each variable. To do that you must
select a variable on the left listbox.
The corresponding settings for
this variables will be shown on the
right-up panel. Before continuing,
it is interesting to point out that
many of the options and settings
that are displayed on this dialog
box are autoexplained: just by
placing the mouse cursor on one
element, usually a short emerging
explanation will be shown. The
available settings are:

Environmental occurrence calculation

| Select Variables | Variable Analysis | Set ranges | Hull

| Processing
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Variable contribution analysis: here you can select to always use selected variables to

determine Environmental Occurrence, or to perform a statistical analysis for selecting

those variables that are more affecting the most the distribution of each one of the

species to be processed. If you select this second option, This analysis will be performed
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for each species: the environmental variables selected are checked within the EOO of
the species or for the full the extent where environmental data are available, according
to the selected option. Then an index of instability is calculated using the fluctuation
index of Dubois (1973) modified by Guisande et al. (2006) 23. Once the instability index
is calculated the percentage of contribution of each variable to the index is calculated.
Those environmental variables with a higher percentage contribution to the instability
index can be considered as those more affecting the most the distribution of the species.
In order to include only the variables with higher contribution, you have to select a
threshold percentage with the accumulative percentages of the variables.

This feature has already been explained in 2.9 for MapMaker, where this analysis can
be done interactively for a species. It can be a good idea to do it first in MapMaker for a
single species to better understand how it works.

Independently from Environmental Occurrence feature, a report about variable
contribution for each species can also be exported using a specific exportation option of
DataManager (see section 6.18).

e Validation mode: this is the way the values for this variable on the presence zones
(whether samples or areas) will be evaluated to determine if some sample/area has to
be removed from estimated EOO or not. There are two validation modes:

o % Tolerance: the default validation mode is % Tolerance. It consists of using the
range (minimum and maximum) of valid values for the variable, increased by a
tolerance percent (by default 1%, but you can modify it), so any value that fall
outside this range will be considered invalid and the corresponding area
removed from the EOO.

o Custom: in this case it is the user that will manually set the minimum and
maximum values of the range of valid values for a variable. Any value that fall
outside this range will be considered invalid.

e Missing value options: under the tabbed box that show the information for the
variable, two radiobuttons allow you to select what to do when there is no value for the
variable in a particular area/sample. You can select between two possibilities:

o Invalidate an area/sample if the value for the variable is missing (that is, if the
variable have a null value in this location): in this case, an area/sample will be
cleaned (considered invalid) as soon as there is no value for the variable for this
area/sample, no matter the values for the other variables.

o Don't take into account this variable when its value is missing: in this case, if
there is no value for the variable for this area/sample, this variable will be just
not considered to make a decision. ModestR will check the values took by the
other variables to decide about the validity of the area/sample.

2 Dubois, D.M. (1973) An index of fluctuations, Do, connected with diversity and stability of ecosystems: applications
in the Lotka—Volterra model and in an experimental distribution of species. Rapport de sythése 111, Programme
National sur I’environment Physique et Biologique, Project Mer. Commision Interministérielle de la Politique
Scientifique. Liege.

Guisande, C., Barreiro, A., Maneiro, I., Riveiro, I., Vergara, A.R., Vaamonde, A. (2006) Tratamiento de datos.
Ediciones Diaz de Santos, 367 pp.
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Take into account that those options are per variable. That is, you can set different
options for each variable. A missing value for a variable can lead to immediately
invalidate an area/sample, while for another variable it will not be took into account.
You should decide in a per-variable basis the most adequate option.

e Apply to all buttons: either in the tabbed box that displays the options for the currently
selected validation mode or in the missing value options, you can see a button Apply to
All. This button can be used to replicate the corresponding settings for the current
variable to all variables in an easy way.

Finally, on the right-bottom side of the dialog box, you can see a tabbed box with main settings.
While settings described above are for each variable, those main settings have global effects.
They are:

o Allowed invalid variables: Indicates how many variables can take invalid values, that is,
outliers (according to their validation rule) before considering an area or sample as
invalid for the species. The default value is 0, and the maximum is N-1 where N is the
number of selected variables. Usually this field will be 0, because typically you will want
to clean a sample/areas as soon as one of the selected variables takes an outlier value.
But this setting provides a way to be more flexible. For example you can select 10
variables and allow that up to two variables of these take outlier values before
considering a sample/area as invalid.

e Allowed missing variables: Indicates how many variables can be missing (have a null
value) before considering an area or sample as invalid for the species. By default it will
be set to N where N is the number of selected variables. That is, if all variables have null
values for a sample/area, the area will be considered as valid. Take into account that
this parameter will be applied only if the variables with missing values are not
individually configured as directly invalidating an area when their value is missing (as
explained above). That is, this rule will be applied only if after applying the rules for
each individual variable the sample/area has not already been considered as invalid.

Once all those settings configured, press the Continue button.

In the next step, you can select how potential EOO will be calculated to each species to be
processed using Environmental Occurrence feature. You should enter settings for EOQO
calculation if:

e you selected EOO as range calculation in the first step, or if
e you selected to apply variable contribution analysis in the previously described step

In both cases EOQ is required. In any other case, EOO settings will appear disabled because it is
not required.
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Environmental occurrence calculation

Select Variables I Variable Analysis I Set ranges |HU"| Processing
Extent Of Occumrence settings

EOQO for sample based maps EOO for area-based or mixed maps
et O ™ gt st
@ Alpha shape Convex hull of Areas + Kemel density
-~ areas + samples =" estimation of samples
Options Options
Parameters Parameters
Alpha value: 6.0 = degrees Alpha value: 6.0 2| degrees

Maps to process
@ Al zelected maps () Only areas/mid maps 1 Only sample maps

Make a copy of the database and apply niche on it

x  Cancel Previousl lContinue b'

There are different Extent of Occurrence options for sample maps and for maps with areas

(range maps). EOO options for sample maps are:

e Convex hull: EOO is calculated as the convex hull area of the samples. If there aren’t not
enough samples to calculate convex hull, it is assumed that EOO=A0O0. More details
about convex hull can be found in 2.8.

e Alpha shape: EOO is calculated as the alpha shape hull area of the samples. If there
aren’t not enough samples to calculate alpha shape hull, it is assumed that EOO=AQO0.
More details about alpha shape hull can be found in 2.8.

e Density estimation: EOO is calculated as a hull area based on the density estimation
(kernel smoothing) of the samples. If there aren’t not enough samples to calculate
density estimation hull, it is assumed that EOO=A0O0. More details about density
estimation hull can be found in 2.8.

EOO options for area and mixt maps are:

e Areas+Convex hull of samples: EOO is calculated as the presence areas already existing,
plus the convex hull of the samples, if any.

e Convex of areas+ samples: EOO is calculated as the convex hull area of the areas plus
samples if any.

e Areas+Alpha shape of samples: EOO is calculated as the presence areas already existing,
plus the alpha shape of the samples, if any.

e Areas+Kernel density estimation of samples: EOO is calculated as the presence areas
already existing, plus the kernel density estimation shape of the samples, if any.
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In this step you can also select here if you want to make a copy of the database and apply
Environmental Occurrence on this copy. This avoids modifying current database and then
prevents from losing data.

You can select here to apply Environmental Occurrence to all types of maps, only to sample
maps, or only to area/mixt maps (maps that contain both samples and areas area called mixt
maps and are treated as area maps).

Once all those settings configured, press the Continue button. The Environmental Occurrence
calculation processing will start and process each one of the selected species. The resulting
estimated presence areas will be added to each distribution map. Take into account that this
process can take a long time, depending on the number of maps to process and their complexity.

Once ended, a report of the whole process will be shown on the right side of DataManager,
showing processed maps and not processed maps (commonly because they don’t comply with
conditions to apply Environmental Occurrence). If you choose to use variable contribution index
to selected variables to be applied to each species, a Report button will be shown on the right
panel, allowing to export a CSV report where the contribution index for each variable and
selected variables are listed.

It must be said that, independently from Environmental Occurrence feature, a report about
variable contribution for each species can also be exported using an exportation option of
DataManager (see section 6.18).

3.12 Calculating niche of occurrence with an existing environmental
layer

Niche Of Occurrence (NOO from now) has been explained in section 2.13. As for other features

such as data cleaning or hull calculation, DataManager can easily calculate NOO for a set of maps

in a single step, while MapMaker will only do it for one.

As explained in section 2.13, NOO relies on the concept of environmental layers. NOO is
intended to be applied on sample-based maps, as range maps already include presence areas.
MapMaker allows calculating and storing environmental layers (see section 2.11) that can be
latter used to calculate NOO of a set of species in DataManager. It is very important to point out
that, as seen before, an environmental layer is built upon several environmental variables. And
to perform niche of occurrence, those original environmental variables are needed, besides the
environmental layer itself. Consequently, to obtain accurate results, those original
environmental variables must still exist, with the same names and data than when the
environmental layer was created. Errors or inaccurate results can be obtained if some variable
has been modified since the environmental layer creation. To avoid those problems as much as
possible, from ModestR v.3.1 when you delete or modify an environmental variable, any
environmental layer that used this variable will be deleted.

To apply NOO using an already created and stored environmental layer in DataManager, check
the tree branches to which you want to apply it, and select Mapping/ Apply Niche of Occurrence
to checked maps /Using a stored layer menu option, or the Mapping features/ Apply Niche of
Occurrence to this branch/Using a stored layer option in the contextual menu of the tree node.
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A dialog box will be shown where the list of currently stored environmental layers is displayed.

You should select the layer you want to use for NOO and click on Continue.
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In the next step the options dialog box is shown.

The parameters you can set are;

e Smoothing factor:

determines

how

smooth the density matrix will be. The
greater it is, the more the density will
spread out far around presence areas.

Default factoris x1.

Allow a tolerance of + X: Apply a % of
tolerance on the potential areas of
presence to consider them as valid, with
regard to the range between min and
max values for each environmental
variable involved in the currently selected
environmental layer in the presence data
of the species.
Range: determines the range or maximal
area for which NOO will be calculated.
Options are:
o Full layer: to calculate NOO for all
the area covered by the currently
selected environmental layer.

e

Select Layer | Range and parameters | Processing

Environmental niche calculation

Environmental Kemel density parameters

Normal

8]

.

Smoothing facor: X | 1,00 [

Lower Higher

Allow a tolerance of £ |1

Niche calculation range
@ Full layer
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o Shape: selecting this option, a right panel will appear where you’ll have to select

a shape (e.g. a country, a continent...). NOO will be calculated only within the

bounds of this shape.
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o EOQ: selecting this option, a right panel will appear where you’ll have to select
the EOO calculation method. NOO will be calculated NOO only within the
bounds of the EOO (Extent of Occurrence) of the species.

o Occupied river basins: selecting this option, a right panel will appear where
you’ll have to select a river basin level (0=higher; 5=lower). NOO will be
calculated only within the bounds of the river basins of this level where there
are samples of the species. See 2.14.2 for more details of how ModestR
determines the river basins occupied by a species.

o Exportdensity maps as images: enabling this option, a NOO density map of each
species to be processed will be generated and exported to an image file. This
image corresponds to the Density map option explained in MapMaker (see
2.13). Image files will be saved in a folder you will have to select in the next
step.

o Make a copy of the database and apply on it: as NOO involves irreversible map
modification, it can be prudent to make a copy of the database before
performing this transformation Checking this option DataManager will ask you
for a destination folder and file and will do a copy of the database and apply
NOO on this copy, preserving the original database.

Once parameters set, click on Continue button. NOO calculation processing will start and process
each one of the selected species. The resulting estimated presence areas will be added to each
distribution map. Take into account that this process can take a long time, depending on the
number of maps to process and their complexity.

Once ended, a report of the whole process will be shown on the right side of DataManager,
showing processed maps and not processed maps (commonly because they don’t comply with
conditions to calculate EOO or they don’t have data in the selected range).

3.13 Calculating niche of occurrence with a per-species environmental
layer

In the previous section we described how to calculate NOO using a previously generated and
stored environmental layer. The main drawback of this approach is that the same environmental
layer will be used for all the species for which we are calculating NOO. This inherently involves
using the same environmental variables for all the species. If we consider that the environmental
variables that influence the most a species distribution can be different from one species to
another, a more convenient approach may be using a different environmental layer to calculate
the NOO of each species. This ad-hoc environmental layer should be generated using the
environmental variables that influence the most each species distribution. In MapMaker it is
already possible to create and environmental layer in this way (see section 2.11), for a specific
species.

In DataManager it is possible to do the same but for a collection of species. Using this option,
DataManager will determine for each species which are the variables that influence the most
each species distribution, using the variable contribution approach already described in section
2.11. It will generate on the fly an environmental layer with those variables and use it to calculate
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NOO. In this way, each species NOO will be calculated using the variables that influence the most
the species distribution.

To apply NOO using an on-the-fly created environmental layer for each species in DataManager,
check the tree branches to which you want to apply it, and select Mapping/ Apply Niche of
Occurrence to checked maps/Using a per-species layer menu option. The following dialog box
will be shown, where you have to select at least two environmental variables to be used to
generate the environmental layer for each species (details about how to integrate
environmental data in ModestR are explained in section 6.26.).

Environmental layer generation

Select Variables | Analysis | Processing | Niche parsmeters

=--ig Environmental Variables -
=120 marine
Bathymetry
Calcite
CDOM
Chla
Cloud cover
D&
Depth
Do
Nitrate
PAR
pH
Phosphate
POC
Salinity
Silicate
Temperature
Prueba
ApparentOxygenUtilization_at_depth_-5500-
batyCSW
Nitrate_at_depth_-5500-
Oxygen_at_depth_-5500-
PercentOxygenSaturation_at_depth_-5500-
Phosphate_at_depth_-5500-
Salinity_at_depth_-5500-
Silicate_at_depth_-5500- ik

O

m

i

Layer extent
@ Full sxtent () Visual template

) Extent of occumence () Occupied river basins

>

In this dialog box you can also select the Layer extent, which can be:

e Full extent: the layer will be calculated for the area for which selected environmental
data is available. For example, if you selected environmental variables that cover the
entire world, the environmental layer to be created will also cover the entire world.

e Shape: selecting this option, a right panel will appear where you’ll have to select a shape.
The layer will be calculated only within the bounds of this shape.

e Extent of Occurrence: selecting this option, a right panel will appear where you’ll have
to select the EOO calculation method. The layer will be calculated only within the
bounds of the EOO (Extent of Occurrence) of the species.
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e Occupied river basins: selecting this option, a right panel will appear where you’ll have
to select a river basin level (O=higher; 5=lower). The layer will be calculated only within
the bounds of the river basins of this level where there are samples of the species. See
2.14.2 for more details of how ModestR determines the river basins occupied by a
species.

It has to be noted that the options explained above define the extent or bounds of the
environmental layer to be calculated for each species; that is not the same than the bounds for
the NOO to be calculated for the species. You can, for example, calculate the environmental
layer using as bounds a continent, and next calculate the NOO of the species using as bounds a
specific country of this continent. Obviously, the extent of the environmental layer inherently
limits the potential NOO of the species. If you limit the environmental layer to a country, for
example, the NOO of the species will be inherently limited to this country, independently of the
bounding options you use for the NOO. Seeing explanations about environmental layer creation
(see 2.11) and NOO calculation (see 2.13) in MapMaker can help correctly understanding
difference between options affecting environmental layers and those for NOO calculation.

Once those options set, click on Continue button to go to next step.

In the next step, selected variables are shown in a list. You can optionally calculate Variance
Inflation Factor, by clicking on the Calculate VIF button. This is just optional. You can skip this
step and click on Continue button to go to next step.

In the case you click on the Calculate VIF button, the VIF of each variable will be shown in the
list. VIF can be useful to detect high correlated variables, and then decide to remove some
variables. To remove a variable, just select in on the list and use the Delete selected button.

e VIF can be calculated for the full extent or for
Select Variables | Analysis | Processing | Niche parameters .
Corvelation ans] vasiable redudancy analysia a shape (given that a shape has been selected
Selocted Variables PT— in the previous step, as explained before).
& Bothmey - Take into account that extent used to
alcite 96%
o oo o calculate VIF can be different from the extent
@ Cloud cover 97,96% .
oo ot selected for the environmental layer.
® Depth s ModestR doesn’t establish any limitation in
this sense, so the convenience of using one or
another option is left to the user. Click on
Continue button to go to next step.
The next step will allow you to set how the
Colinearity analysis Delete
[ Cocuate contribution analysis will be done®. This
@ Full extent Visual template - VIF
‘ analysis is the key step when calculating NOO
x  cancel « previous | | Continue D> using a per-species layer. For each species,

this analysis will determine which ones of the

24 This feature has already been explained in 2.9 for MapMaker, where this analysis can be done
interactively for a species. It can be a good idea to do it first in MapMaker for a single species to
better understand how it works.
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previously selected variables influence the most the species distribution, and therefore will be
used to generate the environmental layer that will be used to calculate NOO. This feature has
already been explained in 2.9 for MapMaker, where this analysis can be done interactively for a
species. It can be a good idea to do it first in MapMaker for a single species to better understand
how it works. It is also cited in 3.11.

In a similar way to the Layer extent option described in a previous step, variable contribution
can be calculated for the full extent, for a shape, for the occupied river basins or for the EOO of
the species. Take into account that extent used to calculate variable contribution could be
different from the extent selected for the environmental layer. ModestR does not establish any
limitation in this sense, so the convenience of using one or another option is left to the user. You
may set the value of the field Select best variables for a contribution of XX%, for DataManager
to select automatically the variables with the higher contribution to reach the indicated %. Click
on Continue button to go to next step.

Envirenmental layer generation
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In the next step the options dialog box is shown. The parameters you can set are;

e Smoothing factor: determines how smooth the density matrix will be. The greater it is,
the more the density will spread out far around presence areas. Default factoris x1.

o Allow a tolerance of + X: Apply a % of tolerance on the potential areas of presence to
consider them as valid, with regard to the range between min and max values for each
environmental variable involved in the currently selected environmental layer in the
presence data of the species.

e Niche calculation range: determines the range or maximal area for which NOO will be
calculated. Options are:

o Full layer: to calculate NOO for all the area covered by the currently selected
environmental layer.
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o Shape: selecting this option, a right panel will appear where you’ll have to select
a shape. NOO will be calculated only within the bounds of this shape.

o Extent of Occurrence: selecting this option, a right panel will appear where
you’ll have to select the EOO calculation method. NOO will be calculated NOO
only within the bounds of the EOO (Extent of Occurrence) of the species.

o Occupied river basins: selecting this option, a right panel will appear where
you’ll have to select a river basin level (0=higher; 5=lower). NOO will be
calculated only within the bounds of the river basins of this level where there
are samples of the species. See 2.14.2 for more details of how ModestR
determines the river basins occupied by a species.

o Exclude maps with less than X distinct samples: maps will less than X samples will be
skipped. This option can be useful to skip maps that we consider that have too few data
to calculate a meaningful NOO.

e Export density maps as images: enabling this option, a NOO density map of each species
to be processed will be generated and exported to an image file. This image
corresponds to the Density map option explained in MapMaker (see 2.13). Image files
will be saved in a folder you will have to select in the next step.

e Make a copy of the database and apply on it: as NOO involves irreversible map
modification, it can be prudent to make a copy of the database before performing this
transformation Checking this option DataManager will ask you for a destination folder
and file and will do a copy of the database and apply NOO on this copy, preserving the
original database.

Click on the Start button to go to next step. NOO calculation processing will start and process
each one of the selected species. The resulting estimated presence areas will be added to each
distribution map. Take into account that this process can take a long time, depending on the
number of maps to process and their complexity.

Once ended, a report of the whole process will be shown on the right side of DataManager,
showing processed maps and not processed maps (commonly because they don’t comply with
conditions to calculate EOO or they don’t have data in the selected range).

3.14 Batch map areas or samples modification

DataManager has some features that can be useful when we want to modify a set of mapsin a
single operation. For example to delete areas from maps, or to reassign valid habitats to
occurrences of several maps. They are located in the Edit option of the main menu, but they can
also be found on the contextual menu that appears when right-clicking on any element of the
taxonomic tree:

e Edit/ Delete areas of the checked maps: delete presence areas of all the maps of the
checked branches. Occurrences are preserved.

e Edit/Delete samples of the checked maps: delete occurrences of all the maps of the
checked branches. Presence areas (polygons from range maps) are preserved.

e Edit/Set samples of the checked maps/To manually validated samples: set all samples
(occurrences) of the maps of the checked branches as manually validated samples. That
implies that all samples contained in a map will be considered as valid, even if they are
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located in habitats not valid for the species. See section 2.4 for more details about
sample management in ModestR.

e Edit/Set samples of the checked maps / To manually unvalidated samples: set all samples
(occurrences) of the maps of the checked branches as manually unvalidated samples.
That implies that all samples contained in a map will be considered as invalid, regardless
of the habitat they are located in. See section 2.4 for more details about sample
management in ModestR.

e Edit/Set samples of the checked maps /To habitat auto-checked samples: set all samples
(occurrences) of the maps of the checked branches as auto validated samples. That
implies that ModestR will check if samples are located in habitats valid for the species
to consider them valid or invalid. See section 2.4 for more details about sample
management in ModestR.

e Edit/Set samples of the checked maps /Modify samples valid habitats: allow modifying
the habitats that will be considered as valid for the occurrences of the selected species
(presence areas of range maps will not be affected). See section 2.4 for more details
about sample management in ModestR.

e Edit/Set samples of the checked maps /Reset samples last modified date: ModestR
stores a date associated to the addition time or the last modification done for each
sample of a distribution map. Even if this cannot be considered a reliable audit data, this
can just help finding last changes made in samples of a map, particularly when several
people work on the same database. When exporting samples from maps (e.g. exporting
presence data, as explained in 6.14) this date is added to sample data. To reset this date
for all the samples of several maps to a specific date, you can use the option Edit/Set
samples of the checked maps /Reset samples last modified date.

3.15 Searching maps with no data

Sometimes it is useful to check if there are maps in our database that do not contain any valid
data. This can happens for example if we download maps from GBIF, or we import them from
CSV files, and none of the sample records is classified as valid by ModestR (e.g because they are
outside of the habitats of the species). Or if by mistake we save an empty map in the database.
Even if an empty map or a map with no valid samples don’t produce any problem to
DataManager or MapMaker, it can be useful to be able to find them easily. To do that, use
Process/Search maps with no data menu item in DataManager. After a moment, a list of maps
with no data will be displayed in the right panel. You can even click on any species of this list to
directly select it in the tree.
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3.16 Forcing map updating to current map version

As explained in section 3.6 above, map processing is necessary to rasterize maps, which in turn
is necessary to calculate metrics and other summary data, as well as to perform searchings with
MRFinder. Map processing is necessary when you add a new map to a ModestR database, when
you make modifications on a map, or also when the reference world map that ModestR software
uses is updated. This last condition occurs usually because you installed an update distributed
through the ModestR website. When DataManager detects that a new version of the reference
world map has been installed, it will indicates that distribution maps have to be reprocessed to
take into account changes in the new reference world map.

But sometimes you can be sure that some of the maps of your ModestR database don’t need to
be reprocessed. For example, if the modifications in the reference world map only involved
freshwater, the maps of marine species are supposed not to be concerned. As map processing
can be a very time-consuming task, particularly for expert-drawn maps, in those cases you can
avoid having to reprocess maps by selecting the branch you want to avoid having to reprocess,
and using the menu item Tools/Force set checked maps as updated.

This option only has to be used very carefully, and only if you clearly understand its effects.
Existing processed maps will be just marked as updated, even if they were not processed using
the current world reference map. This way DataManager will then consider them as already
processed with the current reference world map.

Anyway, if you incorrectly used this option, you can always reprocess all maps to come back to
a correct and updated state, as explained in section 3.6 above, but forcing full map reprocessing
and samples rechecking, to make sure that all map information is rechecked.
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Map processing cptions
Edent Of Occurmence calculation mode
EQQ for sample based maps Cotions

) Mone (EQO=A00)
Force full map reprocessing

() Convex hull

i Farameters

@ Apha shape Apha value: 6.0 * | degrees Force rechecking all samples
= Kemel density [C] Stop on emors

- estimation 5

EQQ for area-based or mixed maps

@ None (EQQ=AD0)

© Convex hul | Hcance! | [/ OK]

3.17 Extracting taxonomy data from ITIS database

DataManager integrates an easy to use tool to browse the ITIS taxonomy database and export
data from this database to a CSV file. Those exported data can be used to subsequently import
them to a ModestR database (but also for any other purpose).

The ITIS taxonomy database can be found on the ITIS website http://www.itis.gov/ .
DataManager supports browsing ITIS database in sqlite format. You can find instructions to
download this database in the DataManager main menu option Import/Taxonomy/From ITIS
database/How to use ITIS database. Once downloaded, you can browse its contents going to the
menu option Import/Taxonomy/From ITIS database/ITIS database browser tool. You'll have to
select the ITIS database file in Sqlite format. A browser will be displayed:

ITIS Taxonomy database export tool

| Select ranks to be exported i T——— Export options | Search tool

Plantae Select levels to be included

Taxonomy Level
[ Kingdam

[ Subkingdam
m Archzea [T Infrakingdom
[T Superdivision
[T Division

[ Subdivision
[ Parvdivision
[ Infradivision
[T Superphylum
[T Phylum

[ Subphylum
[ Infraphylum
[ Parvphylum
[T Superclass
Class

[ Subclass
[ Infraclass
[T 2 wmarnedar

Exportation options

m

Field separator:  ; Require TWG standards

Import options
[T Impart to cument database

x Close
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On the left side there is a tree where you can explore the taxonomy ranks by expanding the
branches. You can also select any branch using the corresponding checkbox. All selected
branches will be exported when clicking on the Export button located on the bottom right
corner. The Export button will only be enabled if there is at least one branch selected to be
exported.

On the right size of the dialog there are two tabs. The first one is the Export options tab; in this
tab you can select the levels to be included when exporting data. By default, only levels
supported by ModestR are selected. You can select other levels, but in this case exported data
would not be suitable to be imported to a ModestR database. In this tab you can also change
the field separator to be used when exporting data to CSV, and require that only taxonomic
ranks that meet Taxonomic Work Group standard will be shown and exported. Finally you can
enabled the option for the exported data to be imported to currently opened ModestR
database. In this case, after exporting data from ITIS database to a CSV file, DataManager will
import this same file to the current ModestR database.

The other tab is the Search tool tab. In this tab you can enter a text in a textbox, and all ranks
from the ITIS database that start with this text will be shown on the list below. At least 3
characters are required to start searching. You can filter results by kingdoms using the
checkboxes on the bottom. Once results shown in the list, you can click on any of them to directly
find it in the left tree.

ITIS Taxonomy database export tool

Select ranks to be exported R — Export options | Search tool
BD Plantae - Ml=ast 3 lefiers ars required to siar searching
Da Biiphyta Enter text to search:  Arc
=-C1& viidiplantae
Eg Chlorophyta Tazxon Level &
=182 Streptophyta
- charophyta Pla_n_tae
= Da Embryophyta Archidiales Order
#-C& Anthocerotophyta Archidiaceae Family
- Bryophyts Archidium Genus
D@ Andrezeobryopsida Archidium atemifolium Species
Eg AndreadeDDSIda £ Archidium donnelli Species
=1 Bryopsida srchidiam hali s
Da Bryidae " Archidium minus Species
-1 Buxbaumiidae o
e )& Dicranidae Archidium ohioense Species
E,Da Archidiales Archidium tenemimum Species
- Archidiaceae Arctoa Genus
BD@ Archidium Arctoa anderssonii Species
-1 Archidium alternifoliur Arctoa fulvella Species
Eg Arcnigium ﬁol'lme"" Arctoa hyperborea Species
: Archidiurn halli
H Arct h Gi
~C1& Archidium minus Mhosq:ﬂrs Genus
~[C1& Archidium chioense SopTyia nus
1@ Archidiurn tenerrimum Archilgjeunsa Genus i
D"Eg BWDXiDPiales Show only results in the selected kingdoms:
- Dicranales
-8 Grimmiales " Plantae [¥] #® primalia &k Fngi
@-[C16% Pottiales ':_‘-_‘ Protozoa 43 Chromista !“EArchaea
-1 Scouleriales
@& Diphysciidae il
L

o [ i
] T 3 x Close

Once found the ranks you are interested in, you can select them on the left side tree. Clicking
on the Export button located on the bottom right corner all selected branches will be exported
to a CSVfile. If you enabled the option for the exported data to be imported to currently opened
ModestR database, DataManager will directly start the importation of this same file to the
current ModestR database.
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3.18 Taxonomy searching and checking utility

One quite frequent problem when using taxonomy data from
different sources is the discrepancy between those sources. Other
times, the problem is that we have for example a list of species,
but not the rest of the taxonomic levels that ModestR requires to
add them to a database (class, order, etc.). To try to help solving
has been added to
DataManager that allows searching for taxonomic data for a list

those kind of issues, a simple tool

of species in GBIF online database.

The first step is preparing a file in CSV format containing the list
of species to be checked. This can be done with any text editor or
a worksheet like Excel, that allows exporting to CSV format.

The next step is going to DataManager, and select the menu
option Import/Import taxonomy/GBIF taxonomy search tool. A
dialog box allows us to indicate if the input file contains a header
(in this case the first line will be just skipped) and which separator
is used in the CSV file.

Set importation options for CSV file
C5V import options

First row contains headers

Field separatar: - z

N T I TR S

[T=Jy ¢ <]

10
11
12

OriginalMame

Anguilla anguilla
Anguilla rostrata
Entomacrodus solus
Limbochromis robertsi
Anisotremus moricandi
Thunnus thynnus
Epinephelus itajara
Epinephelus marginatus
Mycteroperca fusca
Hippoglossus hippoglossus
Sebastes fasciatus

13 |Aly'tes muletensis

14
15
1
17
18
19
20
21
22

24

o

Rana pyrenaica

Calotriton arnoldi

Aquila adalberti

Gypaetus barbatus

Hieraaetus fasciatus

Milvus milvus

Neophron percnopterus

MNeophron percnopterus majorensis
Pandion haliaetus

Anser fabalis rossicus

Avthva nvroca

After clicking on the Accept button, we’ll have to select the folder and the filename where the

results will be saved. Then DataManager will start the searching task, looking for taxonomic

information for each species in GBIF online database.

Downloading taxonomic information from GBIF

Downloading species data from GBIF (37 / 722)

Downloading data for Tumix sylvatica

1] [

Once the task completed, a CSV file with the results will be saved. It can be easily opened with

a worksheet like Excel or any other compatible application.

This file will contain the following columns:

e C(lass, order, family, genus, species: those columns correspond the the taxonomic
classification of each original species of the input file that has been found in GBIF.
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e Accepted: indicates using a 1 (=yes) or a 0 (=no) if the original species of the input file is
an accepted species according to GBIF.
e OriginalName: is the original species name of the input file (that can be different from
the name returned by GBIF, in case of synonyms or corrections)
e Corrected: indicates using a 1 (=yes) or a 0 (=no) if GBIF returned a correction the original
species of the input file is an accepted species according to GBIF.
e Confidence: when a correction has been suggested, this indicates its % confidence
according to GBIF (or 100% for another case).
e IsSynonym: indicates using a 1 (=yes) or a 0 (=no) if GBIF considered that the original
species name was a synonym of the returned species name.
e Observations: other observations, if any.
A B C D E F G H 1 J 8
1 [Class Order Family Genus Species Accepted  OriginalNam Corrected  Confidence IsSynonym Observations
2 |Actinopteryg Anguilliform Anguillidae Anguilla Anguilla ang 1 Anguilla ang 0 100 0
3 |Actinopteryg Anguilliform Anguillidae Anguilla Anguilla rost 1 Anguilla rost o 100 0
4 |Actinopteryg Perciformes Blenniidae Entomacrodi Entomacrodt 1 Entomacrodt 0 100 0
5 |Actinopteryg Perciformes Cichlidae  Limbochrom Limbochrom 1 Limbochrom 0 100 0
6 |Actinopteryg Perciformes Haemulidae Anisotremus Anisotremus 1 Anisotremus o 100 0
7 Actinopteryg Perciformes Scombridae Thunnus Thunnus thy 1 Thunnus thy o 100 0
& |Actinopteryg Perciformes Serranidae Epinephelus Epinephelus 1 Epinephelus o 100 0
9 |Actinopteryg Perciformes Serranidae Epinephelus Epinephelus 1 Epinephelus 0 100 0
10 |Actinopteryg Perciformes Serranidae  Mycteroperc Mycteroperc 1 Mycteroperc 0 100 0
11 |Actinopteryg Pleuronectif Pleuronectic Hippoglossu Hippoglossu 1 Hippoglossu 0 100 0
12 |Actinopteryg Scorpaenifor Sebastidae  Sebastes Sebastes fas 1 Sebastes fas 0 100 0
12 Arpnbihj Anuur. Abrkid Al A oonlad 1 Al mulai 0 100 0

At the end of this list, the species that were not found in GBIF (if any) will appear:

A B c D E F G H 1 J K L M N o P
701 Reptilia Testudines Cheloniidae Chelonia  Cheloniamy 1 chelonia my 100 0
702 Reptilia  Testudines Cheloniidae Eretmochely Eretmochely 1 Eretmochely 100 0
703 streptophyt: Apiales Apiaceae  Eryngium  Eryngium grc 0 Eryngium grc 100 0 BACKBONE_MATCH_FUZZY,Class not found; using phylum
704 Magnoliopsi Asterales  Asteraceae Inula Inula bifrons 1 Inula bifrons 100 0

ococoocoeoae

705 Magnoliopsi Asterales  Asteraceae Sonchus  Sonchus pus 1 Sonchus pus 100 0

706 Magnoliopsi Lamiales Callitrichace Callitriche  Callitriche lu 0 Callitriche lu 100 0 BACKBONE_MATCH_NONE

707 Magnoliopsi Lamiales Callitrichace Callitriche  Callitriche re 0 Callitriche re 100 0 BACKBONE_MATCH_NONE

708 Magnoliopsi Lamiales Plantaginace Cymbalaria Cymbalaria 1 cymbalaria 100 0

709 Streptophyt: Lamiales Plantaginace Linaria Linaria benit 0 Linaria benit 100 0 BACKBONE_MATCH_NONE, Class not found; using phylum

710 Filicopsida .D|cksonialas Culcitaceae Culcita Culcita macr 0 Culcita macn 100 0 BACKBONE_MATCH_NONE

711 0 Erigeron frigidus Not found

712 0 santolina melidensis Not found

713 0 Odontites asturicus Not found

714 0 Odontites foliosus Not found

715 0 Odontites granatensis Not found

716 0 Odontites kaliformis Not found

717 0 Linaria aguillonensis Not found

718 0 Linaria arenaria Not found

719 0 Linaria gharbensis Not found

720 0 Linaria nigricans Not found

721 0 Carduus bourgeaui : No species name neither synonyms for this species have been found on GBIF dat:
0 callitriche cribosa : No species name neither synonyms for this species have been found on GBIF datd

0 Chaenorhinum rodriguezii : No species name neither synonyms for this species have been found on GBIF datz

As the first columns of this CSV file contain the taxonomic levels (from class to species) required
by a ModestR database, this kind of CSV file can be imported in DataManager to add taxonomic
data to a database, as explained in section 3.3. But is important to point out that is necessary to

review it before, and, particularly:

Review and check rows where there are issues (observations column), because they can
involve incoherencies (i.e. different names for a same family) that can provoke
importation errors if you import those data to a ModestR database.

Delete the species for which no taxonomic data have been found in GBIF.
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4 First steps in MRFinder

MRFinder is an easy-to-use software application to make the most of the data stored in ModestR
databases created with DataManager. MRFinder allows for finding which species are present in
any area of the world and to generate and export several data reports and statistics about those
species. The MRFinder user interface is quite simple and very similar to MapMaker, as the most
usual tools are always visible at the left tool panel. You also have contextual menus that will
appear when you click with the right button of the mouse on the map. Also, quite all menus,
buttons and other elements have a tooltip that briefly explains their usage, and that will be
shown when you place the mouse over an element.

£2 ModestR MRFinder [DB:Elasmobranchii.DE] =8 B8 (55

s Help
' 4adG ‘ L] &

Wap
&

Detai Level

Emerging tooltip, shown when

e A 5 2 v e
placing the mouse on an element M

AutoLow Med High Highest

& Wap Tools EQ
*) Drag map u
© Zoom Select
) FreeHand o

%

Left tool panel

) Degrees - =

Detail Level: 0 Viewing from (-1808009/-100,0251) to (180,0009/100,0351) Ready.

—

4.1 Default settings in MRFinder

MRFinder mandatorily has to work using the data of a ModestR database. A database can be
selected using the File/Open database menu option (MRFinder will automatically use the last
used database when running it again). If no database is selected, or the default database is not
found, a dialog box will be shown when you try to work with data, allowing you to select a
database to be used during this session.

Waming = |

There iz not a valid database selected in Preferences. Do you want to
l select now a database?

Using the Options/Preferences menu, a dialog box will be shown where several options can be
set, such as the colors of the elements and their default visibility status; delimiter and decimal
separator for CSV exportation format can also be set here.
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4.2 Moving across the world map

MRFinder offers the same features available in MapMaker to move across the map and zoom in
and out. Please see subsection 2.1 for more details. Moreover, the same informative elements
that can be added to the map in MapMaker area available in MRFinder and work in the same
way. See subsection 2.16.1 for more details.

The same as in MapMaker, you have Undo and Redo options in MRFinder. Operations that can
be undone in MRFinder are those that affect the selections you add to the map.

4.3 Adding selections to search for species

To find which species are present in an area, you simply have to select on the map the desired
zone, typically using the Freehand or the Rectangle tool. It must be pointed out that Freehand
tool allows to search for species in an irregular area, which can be a very flexible feature, but
being more complex, it will take more time to process, so we recommend you to use Rectangle
for searching in rectangular areas, and use Freehand only when searching in irregular areas is
needed.

Another option available in the left tool panel to select an area is the option Enter a region to
manually enter a region. In this case, a dialog box will be shown where the coordinates of a
rectangular region can be entered. When accepting it, this rectangle will be shown in the map.
The default coordinates that will be shown in this dialog box will be took from the current
selection, if any. This way, you can make an approximate selection in the map using the
Rectangle tool, and then select to manually enter a region, and just adjust the desired region
with more precision.

Manually enter a region

Set zone boundaries
From longitude  |-180,0000 -= to longitude 1200000 =

Fromlatitude 90,0000 1= to latiude 90,0000 |2

¥

You can select several areas to perform a search. So you can add several areas to the map.
MRFinder allows selections that totally or partly overlap. To clear them, click on the Clear all
button on the left tool panel.

42} ModestR MRFinder [DB:aaaaaa.DB]

File Edit View Optiens Tools Help

SOBHWE IH 0 |FFh 4 Y 2B EaDEE
Map i

& () 7o

Detail Level

Auto Low Med High Highest
% Map Tools

(©) Drag map

) Zoom Select
) FreeHand
@ Rectangle
(@) Entera region
© Arow

© Ted

71 Search -

J Show
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It is important to indicate that MRFinder can search species in several selections at the same
time, but that a single selection in MRFinder can contain several polygons (i.e. several areas).
When the user adds selections using the Rectangle or the Freehand tools, each selection (i.e.
each polygon) he/she adds is considered a different selection. But this can be changed using the
Selections editor (explained later in this chapter) to merge several selections in one, for example.
Moreover, when you add a predefined shape (see later in this chapter), this selection commonly
contains several polygons. For example, if you add a predefined shape of Spain, this shape will
include several polygons corresponding to all Spanish territories including islands. When
searching for species, MRFinder will treat this selection as a single one, even if it is composed of
several polygons. That is, distinction between selections is done by the user, and not by the fact
that a selection may contain several areas. To see which logical selections are currently add to a
map and manage them (delete, rename or merge them), you can use the selections editor (see
section 4.10).

4.4 Importing selections

Besides manually selecting searching areas, MRFinder provides the possibility of importing
existing data as selections. For example, you can import a shapefile or a KML file with one or
more administrative areas. To do that use File/Import selection option from main menu. When
importing shapefiles a dialog box will be shown where you can enter a simplification tolerance.
We strongly recommend to use the default value, as it avoids some problems with shapefiles
(such as autointersections) and it involves a minimal precision loss.

If you are familiar with shapefile format, you can also add importation criteria to filter which
data will be imported. To do that, use the See/hide fieldlist button to see the list of fields
contained in the shapefile. Then you can select a field to see the values it takes, and add criteria
that will be used as filter when importing. You can also directly write a condition in the textbox.
The syntax of the conditions is similar to the syntax of a WHERE clause in SQL.

Impest ShineFik Options

See/hide
lemgrort file:  © Modesi AP B Dehapreispecien_ BP0 shp fieldlist  fomens: nihais Vi = Opsralua

G 3

button <
Samplificatinn telsrancs o mendee: (0030 -
Optional filbenng criteda Jet bark bo imzos 2] i |:'-':.'.'|'p’_"|'-_ LET

. . =LA
Criteria textbox $

|:~( Cancal | aceopl | 4 | 4 |

4.5 Using predefined shapes

To avoid having to make or to import a selection each time we want to use it to perform a search,
MRFinder can store predefined shapes then you can easily reuse them. All predefined shapes
can be shown going to Edit/Add predefined shapes menu, or the corresponding button of the
toolbar. A dialog box will be shown where predefined shapes are shown in a tree. Those
provided with ModestR are displayed under the “ModestR shapes” node of the tree, but you
can also add your own predefined shapes, that will appear under the “User shapes” node of the
tree (later in this chapter we explain how to store your own selections in this tree).
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Add a stored selection

=-f&] ModestR preselections

i@ World Basins

é World Countries

[T, Afiica pem

[Ti@ Antarctica
- i@ Asia
[ i@ Central America
- [“fi@ Europe
- fi@ Morth America
["Ti@ Oceania
[Ti@ South America

-] User selections

i
jose

To make easier browsing predefined shape, an active map is shown by default on the right side
of the dialog. This active map shows a preview (when available) of the element selected in the
left tree. Moreover, this preview can be interactive in some case. For example, if you select
“Word countries” in the left tree, a world map will be shown on the right panel. You can double-
click on a continent to see details of this continent. As you can see, this active preview panel is
synchronized with the left tree, the way that when you select an element on one of them, this
element will also be selected on the other one.

To add a shape to the map, you just have to check it on the tree. You can also right-click on the
left active preview and select the element in the context menu.

Add a stored selection

=-[VIQ, Algeria mm ~
=-IClé Angola

-7/ Benin ¥
- Botswana
E
=
=

. Select element

Zoom inte sublements

-1 Burkina Faso
1@ Burundi .
-[C1@ Cameroon 2
-[li Cape Verde

-1 Central African Republic

[7)i@ Chad

[Tl Comaros

[Tl Conge

["lig Congo, The Democratic Republic of the
-l Cote divoire
--|[C]ig Diibouti
DQ Egypt
-["|iy Equatorial Guinea
-[|igy Eritrea
=-"1@ Ethiopia
=-" 1@ Gabon
=
;

mn

Go upper level

@

E-E-E

7@ Gambia
-[1&% Ghana 2
[

. |

lose

<

Some nodes of the tree can be not checkable as they are just here to group shapes. And other
ones can automatically include other nodes when checked. For example a node “Europe” can
automatically add all the European countries as shapes to the map. That depends on how the
tree is organized. You can add one or more shapes in this way. Then click on the Close button to
go back to the main window. By default, MRFinder will zoom on the area where the current
selections are located (this can be modified in the Options menu of the predefined shapes dialog
box).
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4.5.1 Querying for selections in a point of the map

When having several selections on the world map, moreover if they overlap, it can be sometimes
difficult to know which are the selections in a specific point. To query that, you have just to place
the mouse in the map. If one or more selections are currently present at this point of the map,
this information will appear under the information of longitude and latitude.

%

Lat: 42 95096

Lon: -8.284861
World Countries; Europe; Spain by Autonomous community Galicia
Word Courtries; Europe; Spain

4

4.6 Search options
Once one or more search areas (selections) have been added to the map, you can click on the

Search button that will be enabled at the left tool panel. MRFinder will use rasterized (that is,
processed) maps from the currently selected ModestR database to perform the search, so it is
necessary that all maps have been previously processed using DataManager to obtain accurate
results (see section 3.6). MRFinder will warn you if you try to make a search using a database
where not all maps have been processed, but allows you to continue anyway. In this case, only
processed maps will be took into account to do the search.

Before performing the search MRFinder will display a dialog to configure search options.
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Search options

Habitats |Species I Groupping and simpl'rh.'l

Select habitats to include
Sea Land

All freshwaters

Lertic habitats Small Channels
Small rivers Large Channels
Large rivers

Small Ditches
Large Ditches

You can select only the habatats in the selected areas where you want to search for species. This increases
performance as speces that ive outside those habitats won't have to be considered.

Small Drains Wetlands
Large Drains Reservoirs

l)( Cancel

[_] Searchl

In this dialog box there are 3 tabs. The first one is Habitats tab. There you can select the habitats

that will be took into account in the search. For example if you select sea, only species that are

present in sea will be checked. Besides increasing performance (as some species will be early

excluded from search), this allows to focus on specific species. Moreover, it makes unnecessary

to do very precise selections to perform search in specific habitats.

L3 W W en TRTArlik srna TR
o L Cpaw Tesk L
Sdd oy 6 EBER
S 5 —
ha Y
Dl ol = ey
 ———Y £
I e 0
Legra T, "
o dﬁu
L — _I.t""n-n_ _—

Cooscrmm L
B Lo P
Te e 1

We <can do an “imprecise”
selection that includes for example
land portions, but if posteriorly we
only select to search in sea
habitats, only species that are
present in the sea portion included
in the area selected will be found.
Species only present in the land
will be excluded from search.

The next tab is the Species tab, where you can define a previous filter of the ranks you want to

search for. By default this filter is empty, meaning that the search will include all the species of

any rank from the selected database. But it can happens that you only want to search for species

of some particular families, for example. In this case, you can click on the Change button. A tree

showing all the taxonomy of the current database will appear. You can check in this tree any

ranks you want. In this way, MRFinder will only search for the species of those ranks when

performing the search.

You can always clear any filter using the Clear button in this tab.
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The last tab is the Grouping and simplify tab. There are here the group options. If you selected
more than one area to search for, you can choose between a separated or a grouped search. In
the first case, MRFinder will perform a search in each area, and you will be able to obtain a list
of species found in each area separately. In the second one, MRFinder will perform a search in
all areas at the same time, so results will contain all species present in any of the areas. The
second options is obviously faster, so if you do not need the information provided by the first
option, we recommend you to select this second one.

In this tab there is also the simplify option: this option will makes MRFinder preprocess selected
searching areas to simplify them. This is particularly useful when using complex selections, such
as some selections that can be imported from very detailed shapefiles, or complex predefined
shapes (see section 4.4 for more details about predefined shapes). In most of the cases, we don’t
need to perform a search with more than *1 minute of precision, and in turn a slight
simplification can dramatically improve search performance. However, in order to really
understand we recommend you to manually test the effects of simplifying selections using the
Simplify tool on a selection before performing a search (see section 4.12.1). If you need a very
accurate search, you can disable this option. Moreover, MRFinder also automatically disable it
when selections are simple (usually selections made using Freehand, Rectangle or Enter a region
tools described above) as simplification will not provide significant performance increase for
those selections. Anyway, if you use this option, you can set the tolerance or level of
simplification in minutes that will be applied. Again we refer you to section 4.12.1 to manually
test the effects of simplifying selections using the Simplify tool on a selection.

4.7 Performing search

Once search options set in the Search options dialog box, and the Search button clicked in this
dialog, MRFinder will perform the search, which can require from few minutes to much more
time, if the selections are complex and there are many species in the database.
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If there are more than one search area, during and after the search, a color scale will appear at
the right side representing the richness or number of found species of each selected area. Each
search area will take the corresponding color during the search process.
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This color scale as well as the selected areas with their corresponding color will be exported if
you export the map as a JPEG image (File/Export/Current map view as image). Scale and colors
will be cleared when modifying search areas. As it is explained below, you can filter search
results to select only some of the species found; it this case, the color scale and the colors of the
areas will be automatically updated to take into account only filtered results.

It is important to remember, as said before (see 1.1) that, ModestR is intended to work with a
resolution of 1 arcminute (1’). As a consequence, MRFinder is not designed to accurately
perform searchings in areas smaller than a 1’ width or a 1’ height. Moreover, searching
performed by MRFinder is done with a precision of +1’. And as said above (see 1.1), ModestR
assumes that the area of a sample is equal to the area of the cell of 1’x1’ where it is located;
subsequently, MRFinder can return in the search results a species with a sample located in a
1’x1’ cell even partially included in the search area defined for the searching.

4.8 Filtering seach result

Once the search completed, if species have been found in the selected area, a new window will
be shown, where two basic tasks can be performed: filtering which species among the found
ones will be processed, and process those selected species to generate and export several data.

This dialog box consists for several pages that can be selected using the top tabs. Pages one to
three offer different filtering options. Page four (Filtered results) allows you to see in any
moment which species are currently selected, from the species found in the map searching,
according to the current filter settings. Last page shows the different export options, that will
be applied only to the selected species after filtering.

At the bottom of this dialog box you can see a status bar. In this bar there are two counters:
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e A counter labeled Total species in region that indicates to total of species found in the
last search, including all areas selected.

e A counter labeled Species matching criteria indicates how much species are currently
selected, according to the filters settings. Initially this counter will indicates the total of
species found in the selected areas.

Select the filters to apply to the species found

Taxenomy filter | Rare species filter | Categories filter | Filtered results | Export data

Found species:

B E Efasmobranchi-GBIF Class:
- Actinopterygii .
Batoids Order

Sarcopterygii Family:
Sharks

Genus:

Species:

[v Addl [A Remo\re] [= Clear Al

Taxonomy Filter Selection:

Class Order Family Genus Species

Species matching criteria: 222
oot Status bar
/ Clear all
[X cisa ] [,_] Close
'otal species in region: 222 Species matching criteria: 222 Region Bounds: Long(-86,19 to 77,48) Lat(-0,31 to 73,43)

Following each page of this window will be explained.

4.8.1 Taxonomy filter page

In this page you can apply filters on the search results using taxonomic criteria. On the left side
of this page you can see a taxonomic tree similar to the one shown in DataManager when
exploring a ModestR database (see section 3.1). The difference, of course, is that only species
(and their corresponding higher taxonomic levels) found in the searching are shown in this tree.
You can explore it, and also use the Search button to look for some taxon, in a similar way than
using the search panel of DataManager (see section 3.1).

You can also see three buttons at the right-up of the tree that allow to add/remove filters. If
you want to select only some taxa from the species found in the area, you can add filters just by
selecting in the tree the taxon you want to include (it can be any level from class to species) and
clicking on Add button. Filters will be added to the Filter selection list box.

If you add several filters they will work as an OR operation, that is, species that comply with any
of the filters (at least one of them) will be included in later data processing. When you add a
filter, the Species matching criteria will be updated to show how much species are currently
selected. If no species comply with the filters, it will indicate zero and exportation tools will be
disabled. As said before, you can also go to Filtered results page to see the species that currently
comply with all the filters (including the taxonomic one).

You can remove a filter o clear all using the Remove or Clear filter buttons respectively.
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Select the filters to apply to the species found

Taxonomy fiter | Rare species filter | Categories filter | Filtered results | Export data

Elasmobranchi-GBIF ‘\ Buttons to add

Foun

Class:  Sarcopterygi

Actnopteryg Order:  Coelacanthiformes
Batoids
Sarcopterygi Family

=-@ Coelacanthiformes

Genus

or delete filters

'B{ Taxonomic tree of

[v Add] [A Remove] [= CIearAI\]

the species found in

the selected area Giass Qe P— G Snagiss

Batoids Torpediniformes

Sarcopterygii Coelacanthiformes \

= Ad}ed filters

Species matching criteria: 32

— Search button

Clear all
[X fiters

ld Close

Total species in region: 222 Species matching criteria: 32 Region Bounds: Long(-86,19 to 77,48) Lat(-0,31 to 73,43)

4.8.2 Rare species filter page

The second page is the Rare species filter page. Here you can set a filter regarding the area
occupied by the species, which is particularly aimed to select endemic or rare species. This can
be done checking the Filter only rare species checkbox to activate the filter. When using this
feature, you have to set the criterion to decide when a species is considered as rare.

To do that, use the button at left of this checkbox, that will show a dialog box where you can set
the criteria applied to determine if a species is rare:

| Select the filters to apply to the species found
Taxonomy filler Rare speciesfilter | Categories filter | Filtered results | Export data

I i Taxonomy level to calculate % or rare spacies

E-{f] Elssmobranchi-GBIF
e Actinopterygi
@ Ateleopodiformes

[m ]| »

() Maximum Area of occupancy (ACD) ® Bevycformes
20000 =) (1 = @ Cetomimiformes
@ Lophiﬁormes e
() Percentage of species with the lowest ADOQ ’m‘ ».\\ "/,‘
- & This tree allows to select which
g Level: [@
© Masdmum Exent of occurence (ECO) Results: taxonomic group of species will be
0000 ] b | ' used to determine the relative
|

EOO/AOQQ in percent based criterias

@ Percentage of species with the lowest QOO

% of species: |25 =

Clear all
lx filters

Total species in region: 222 Species matching criteria: 15 Region Bounds: Long(-86,19 to 77,48) Lat(-0,31 to 73,43)

[d Close

The available options are:

e Maximum Area of Occupancy (AOO): a species will be considered rare if its total
presence area all over the world (AOO) is less than the value you can enter in Km2,

e Percentage of species with the lowest AOO: a species will be considered rare if its total
presence area all over the world (AOOQ) is in the range of the X% species with the lowest
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AOO, where X is the value you enter in the corresponding field. In this case, you can also
select the taxonomic level (for example a specific class or order) that will be took into
account to calculate this %, just by selecting it on the tree at the right side. By default all
species in the database are took into account.

e Maximum Extent of Occurrence (EOO): a species will be considered rare if its EOO
(calculated when processing the species in DataManager) all over the world is less than
the value you can enter in Km?2.

e Percentage of species with the lowest AOO: a species will be considered rare if its EOO
(calculated when processing the species in DataManager) all over the world is in the
range of the X% species with the lowest EOO, where X is the value you enter in the
corresponding field. In this case, you can also select the taxonomic level (for example a
specific class or order) that will be took into account to calculate this %, just by selecting
it on the tree at the right side. By default all species in the database are took into
account.

As said before, you can go to Filtered results page to see the species that currently comply with
all the current filter settings (remember that all filters are applied to obtain those filtered
results).

4.8.3 Categories filter page

The Categories filter page allows to load a categories . ..
Example of categories file

Aonyx congicus;Least Concern

Arctictis binturong;Vulnerable
and the second column contains a category assigned | Arctocephalus pusillus;Other

file and use it as filter. A categories filter consists of
a CSV file where the first column contains species

to each species. Arctogalidia trivirgata;Least Concern
Atelocynus microtis;Near Threatened
To load a categories file first select if the file has | Atilax paludinosus;Least Concern
headers that have to be skipped, and the field | Bassaricyon alleni;Least Concern

separator used in the CSV file. Then click on the Load | Bassaricyon beddardi;Least Concern

file button and select the file. Bassaricyon gabbii;Least Concern
Bassaricyon lasius;Data Deficient

The file will be loaded and the categories will be

shown on the Filter by categories listbox.

To apply a filter by categories, first check the Enable filter by category checkbox, then select
which categories you want to include checking them on the Filter by categories listbox. The
species that are included in the selected categories will appear in the right list Species in selected
categories. Take into account that the species listed in this list are the ones that are in the
imported file, independently of the species that are found in the current search.

When enabling this filter and selecting categories, only species found in the current search that
also are included in one of the selected categories will be included in any posterior exportation.

As said before, you can go to Filtered results page to see the species that currently comply with
all the current filter settings (remember that all filters are applied to obtain those filtered
results).
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Select the filters to apply to the species found
Taxonomy filter ] Rare species filter| Categories filter | Filtered results | Emondaia|

Import categories file
™ Fil Field separator: - . Species in selected categories
[”] File has headers pa ; S

Mustela lutreala

Procyon pygmaeus

Urocyon litoralis

Viverra civettina

) Load file C:\ModestRProject\BD\Cadigos carnivoros.csv

[¥] Enable filter by category.

Filter by categories:

i Critically Endangered
| Data Deficient

| Near Threatened
" Not evalusted
" | Vulnerable

[x oA lrﬂ cmel

Total species in region: 222 Species matching aiteria: 0 Region Bounds: Long(-86,19 to 77,48) Lat(-0,31 to 73,43)

4.8.4 Color map and filter clearing.

Once you have set the filters you want, you can just click on the Close button and you will see
that the colors of the areas in the map as well as the color scale will be updated to take into
account only the filtered results. This is also indicated on the top of the right color scale, where
a Filter:ON label will be shown.

You can go back to the filtering window clicking on the Filter/Export button on the T Fiter/

Export
left tool panel, modify the filter and accept it to show the updated map as many '

times as you want. You can also clear all filters using the Clear all filters button on this
window.

4.9 Generating and exporting data
Once filtered the species you want to include, you can go to the Export data page to generate
and export several different data about selected species and in different formats. To select a
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data exportation process, you just have to click on the desired button. Some buttons are
associated to different options regarding the exportation format, like for example the Export
stats option, that will allow you to select a flat or a structured CSV format.

| Select the filters to apply to the species found

Taxonomy filter | Rare species filter | Categories filter | Filtered results EXDOHUGIE|

Metrics exportation Statistics exportation Taxonomy exportation Map data exportation Selected regions coords export

@ To grouped summary

To flat CSV file
= ot To flat CSV file To full summary @ To structured CSV file

Metries @ To structured CSV file )
@ To structured CSV file To presence data Copy to Clipboard

Copy to Clipboard
o z To standzlone map files

Export Export = Export Export Export regions
= gradients » Stats " taxonomy & Maps @ coords

it

x CI%?JE?! = Close

Total species in region: 222 Species matching criteria: 222 Region Bounds: Long(-86,19 to 77,48) Lat(-0,31 to 73,43)

The available exportation options are:

Export Metrics: generates and exports metrics about species such as richness, rarity,

patch index, etc.

Export gradients: generates and exports latitudinal gradients for several metrics.

e Export Stats: generates and exports statistical data about species like occupied area,
maximum and minimum latitude and longitude, real area/reference area ratio, etc.

e Export Maps: exports selected species maps in several formats.
e Export taxonomy: exports taxonomy of the selected species in several formats.
e Export region cords: exports the coordinates of the region selected in the map.

In most of the cases the exported data will be, by default, clipped to the selected regions, either
to the exact regions (such as for richness metric) or to the rectangle that circumscribes the
selected areas (such as for environmental variables or areas by habitat). You can optionally
disable this clipping to export data about the species found, but for the entire world, for
example. If you need to clip any raster data (e.g. environmental data in raster format) to selected
areas you can use the clipping feature described below in 4.12.3.

More details about those options and the exported formats can be found in section 8.

Besides exporting search results data, you can also export the current map view to an image file,
using the main menu option File/Export/Current map view as image.

4.10 Selections editor

When you have added several selections to a map, you may want to remove one of them,
change its name, or merge several selections in one single logical selection. Or even pinpoint
one selection among many others in the map. To do that, you go to Edit/Selections Editor. The
Selections Editor will be displayed. In this editor you can:
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e Check any selection to highlight it in the map: use the checkbox on the left side of a selection
to do that.

e Delete one or more selections: use the checkbox on the left side of the selections to select
the selections to be deleted and click on the Delete button.

e Rename a selection: just select the wanted selection (you don’t have to use the checkbox
for that, just click over the selection) and click on the Delete or the Rename button.

e Merge several selections on one single logical selection: use the checkbox on the left side of
the selections to select the selections to be merged and click on the Merge button.
Remember that, as explained in 4.3, this feature allows to logically merge several selections
to make MRFinder to consider them a single one regarding searching and display. But this
merging does not imply any geometric union of several areas in a single one. To do this type
of merging, see section 4.12.2.

€2 ModestR MRFinder [DB:Elasmobranchii-GEIF.DE] = & [ =
File Edit View Options Tools Help ADMINYPRUEBAS
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World Countries:South America:Brazil 3 ‘o
World Countries: South AmericaChile

V1. . World Countries;South America;Colombia

World Countries:South America:Ecuador
World Countries;South America:Falkland Islands (Malvinas)

World Countries;South America;French Guiana

World Countries:South America:French Southem Temitories

World Countries:South America:Guyana

[ World Countries:South Ameriea:Paraguay

: World Countries:South America:Peru

World Countries;South America;South Georgia and the South Sandwich Islands
World Countries:South Ameriea:Suriname

World Countries;South America:Trinidad and Tobago

2 World Countries; South America;Uruguay

World Countries:South America:Venezuela
[ : T r——
- P e = D Merge BjClose

Detail Level: 0 Viewing from (-128,16/-84,14703) to (95,30226/40,50737) Readly

4.11 Managing user predefined shapes

User predefined shapes are a useful tool of MRFinder that allows users to store the areas they
select on the map to perform searches for later usages, as well as to import areas from existing
shapefiles or KML, for example. As described before, ModestR also includes other predefined
shapes such as world administrative areas, but the user cannot modify those shapes, because
they are regularly updated when installing new ModestR versions. Here we are talking about the
predefined shapes that you can create or import and store in the user predefined shapes
database to reuse them later.

The first way to store a selection is to do it on the map and store it. You can select or import
several areas. Then, when all the areas you want to store as a selection are selected in the map,
click on the Store shape as predefined button in the toolbar or go to File/Store as a predefined
shape menu option. A dialog box will be shown where you have to enter a name and a
description for the shape, and select under which node of the shapes tree the shape will be
stored.
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You can also enter other settings such as:

e Description: a description about the selection

e Select childs of this node when selecting it: enabling this option, and if you later add
selection into this selection (child nodes to this node), those selections will be
automatically selected when you select this node. You can see an example of that
behavior when adding predefined shapes included with ModestR. When for example
you select the node “Africa”, all countries (subnodes) of Africa will be selected.

e Import/Export/Clear buttons let you import/export data for a selection from/to an
external shapefile or clear this selection data (selection is not deleted, but it won’t
contain geographical data).

Once settings entered, just click on Save button to save the selection.

Selections Manager

= &Y stored selections Selection settings
gy Almeria Nonrie

+ sadsadsa
@ Categery: Root

/ Description:

["] Select childs of this node when selecting it

Se | ect | nt h e tree t h e Selection data [ Showas preview when browsing

node below which you
y 2% Import IEI Export l%] Clear ‘
want to store the new
This selection contains 2 polygons
selection
Preview data ["] Load subelements for preview

e

Mo preview in this selection

Adding new selection

=

E.3 & 3 > ¥ cClose

Now we will briefly explain how to manage predefined shapes using the menu Options/Manage
predefined shapes. This will show the shapes manager window, that will be empty unless you
already stored some shapes (predefined shapes provided with ModestR are not shown here,
because they cannot be modified neither managed by the user).
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Selections Manager

Add Import

-4, Stored selections Selection settings

Name:

Category: Root

Description:

Selection data

No data in this selection

Preview data

& = L]

No preview in this selection

Selections have to be organized in a tree. So the first step can be adding a selection node. To do

that, just click on the Add Selection
button. The right panel will change
its color to signal that you are in edit
mode. Let’s suppose you want to add
a node named Countries under the
root node of the tree. This node will
not really contain data, but it’s just a
way to organize the selections. So
just enter the name, an optional
description, and click on Save. The
node will appear on the left tree.

Let’s assume now that you have a
shapefile that contains all the
countries for the world®®, and you
want to import them under the
Countries node that you have
created. To do that:

e Select the Countries node in
the tree.
e Click onthe Import selections

Selection settings

Name: Countries

Eatgggnr Rool

Descripion:  Under this node | will add countries
selections

Select childs of this node when selecting it
Selection data

Mo data in this selection

= Bxpod |j Import '.tﬂ Clear

Adding new selection

¥ Discard L] Save |

button. On the dialog box, select the shapefile type, in this

case, and then select the wanted file to be imported.

2 A file like this can be found in the DIVA-GIS web site http://diva-gis.org
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e ModestR will import the data from the file, and show you the importation settings dialog
box (here expanded). If you are familiar with shapefile format, you can also add
importation criteria to filter which data will be imported. To do that, use the See/hide
fieldlist button to see the list of fields contained in the shapefile. Then you can select a
field to see the values it takes, and add criteria that will be used as filter when importing.

Impert ShapeFile Opticre

See/hide

Imgport fik=:  CliUsersierossllcbasurasishapehizsicourriss.shp f|e|d||5t s contained in e die: l'":e-"!; Cpsraon
- n o]z
button Mohacidan p
Al 3
Smpliticalion lolsrree in minibea: 020 a | | Mcela -
Fs American Samoa A0
COUNTRY Snda R
Optsonal fitenng crllena f=ft Sk o imzos 2l Ed}_l'ill .'r;cE &'T
LOCAL Angulls IH
= SOVERFIGH Briardics
< CONTINENT Eavire @ anel faibe sla T
USHE:T - i m 13
K. Cancs =] 4 | | 4 4

You can also directly write a condition in the textbox. The syntax of the conditions is
similar to the syntax of a WHERE clause in SQL.
If you want to import all data, just Accept this dialog box.

e If the shapefile contains data fields, which is the most usual, ModestR will show you the
list of fields to allow you selecting the field that will be used to assign names to the
imported selections. Otherwise you can select Default. In this dialog box you can explore
fields values clicking on the field on the left list to see its values on the right one; this
makes easier to find the correct field to be used to assign names to the imported

selections.
Select field to use as name
The file you are importing contains data fields for each selection. You can select the
field to be used to name the selections, or select Default to use default names:
Fields contained in the file: Walues:
- ﬁdand e
QBJECTID Afghanistan
1503 Albania
1502 Algeria
FIFS American Samoa
COUNTRY Andaomra
EMGLISH _|| [Angola
LOCAL =S| | Anguilla
SOVEREIGN Antarctica
CONTINENT Antigua and Barbuda
UMNREG1 Argertina
UNREG2 Amenia
EU Aruba
SQKM Ashmore and Cartier lslands
FREMCH Australia
SPAMISH = | | Austria 2
‘}( Default l_] Accept l

e Inthis example we’ll suppose we choose the Name of the country field and we accepted.
ModestR will import all data from the shapefile. As in this case this shapefile contains
several shapes (one by country) ModestR will ask you if you want to import them as a
whole, so they will be a single stored selection, or you want to split them to make each
shape to be a single selection. Of course this last one is probable the most used choice,
and the one we do in this example.
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Warning

Imported selection data contains several selections. Do you want to
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e As a result ModestR will import each country shape as a different node, under the

Countries node:
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This simple example showed how to import selections to ModestR. They could be used either as

shapes in MapMaker (see section 2.14) or as predefined shapes in MRFinder (see section 4.5).

You can now for example import administrative boundaries for a country, adding them under

the node of this country, following more or less the same steps of this example.

There are more useful features when importing predefined shapes. For example, you can make

that when a tree node is selected, it automatically selects all the subnodes it contains. This can

be useful for example if you add a node “Provinces” for a country, and then you add subnodes

with all the provinces. If you want that when selecting the node Provinces ModestR add to the

map all the provinces, edit the Provinces node and check the option Select childs of this node

when selecting it.
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==
Selection seltings
Mame: Provinces It can be also pointed out that you can delete
N =i nodes using the Delete selection button, but
o be careful because all subnodes of a node will
Description:
be also deleted.

[ Select childs of this node when selecting it To reorganize nodes, such as moving a node to
another parent, you can edit the node and
select its new parent. You will see that the

Mo data in this selection .
Category field of the node changes to the new
S |j — & Ciear parent. Then save it. You can also just drag and
drop nodes to move them from one parent to
Adding new selection another.
XDiscard |_ Save‘

4.12 Other tools

4.12.1 Simplifying selections

MRFinder searching features are strongly affected by selection complexity, that is, the number
of points (vertexes) that define the selections where to search for. Manually made selections
are rarely concerned by this problem. But it can be the case for selections imported from
external files such as shapefiles of KML files, whether they are directly imported to the map (see
4.4) or as predefined shapes (see 4.5). In those cases, you have the possibility of simplifying
those selections. Simplification eliminates some vertexes with a given tolerance, which can be
easily acceptable in most cases, but can dramatically improve MRFinder searching performance.

Q ModestR MRFinder [DB:Elasmobranchii-GBIF.DEB] ‘3 ModestR MRFinder [DB:Elasmobranchii-GEIF.DE]
File Edit Options Tools Help File Edit Options Tools Help
BRA TG oy 28 abeB BB TG nad)y 2O alen
Map - . Map - 7
Full I s Full Sy
Detail Level —~ o T Detal { 4 S
Auto Low Med High Iy e Example of a r,_\ — “ ,_/'!_
Tools N simplication with 2 b 4 ¥ 'i‘
@ Drag map o tolerance T =
) Zoom Select G N Ty ]
. R L ’ — A Ne
) FreeHand S D = )\,m-_\?c-..;.
") Rectangle T _ Reg - S
) ; N Ent 4 L a._,"/—/_,,_/
_) Enter a region ; e e 2 { feqion J{/ = 1’/
&f 2f
i}CIear Al — i}CIear Al = S [\
4 £ i
;‘ Search . Ny e -,_-| Search oy T p, -
v
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Both options are available in the Edit/Simplify current selections menu options or in the
corresponding button of the toolbar. A dialog box like the shown below will be displayed, where
you can set simplification tolerance:
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Simplification options

Set the values that will be used to make the selections smoother

-

Simplfication tolerance in minutes:  |1.0 =

‘)( Cancel

l.J Accept

4.12.2 Merging selections

If you have several selections that overlap or that are just contiguous (for example a selection
for Spain and another for France), but you are interested in having a global search, and not a
separated search for each selection, you can significantly improve MRFinder searching
performance by merging all those selections, the way that two or mode overlapping or
contiguous selections will be merged in one single selection. This option is available in the
Edit/Merge current selections menu options or in the corresponding button of the toolbar.

It must be pointed out that this merging option has no the same effect that merging selections
explained in 4.10. While this one implies a geometric operation to calculate the polygons
resulting from the union of the involved selections, the one explained in 4.10 does not perform
any geometric operation, but just a logical union of several selections to consider them a single
one regarding searching feature and display.

4.12.3 Raster data clipping

You can use MRfinder to cut off raster data to any pattern. To do that, the raster file has to be
previously integrated in ModestR. Details about how to integrate environmental data in
ModestR are explained in section 6.26.

Then add to the map the wanted selections, either predefined ones or owner drawn, as
explained in previous sections. Go to File/Export/Environmental data for shape option in main
menu. A dialog box will show to you the available variables (those previously integrated in
ModestR). Select the wanted one (it could be more than one, to generate several clipped
rasters). Next selected the target folder where the file(s) will be saved, in ESRI ASC format. Be
careful because any existing file with the same name will be overwritten. MRFinder will clip the
rasters for each selection. That is, if there are three selections currently on the map, the selected
raster will be clipped for each one of those selections. So you’ll have three files resulting for each
one of those clipping operations.

A report in CSV format is also generated with data about clipped areas in km? and simple
statistical measures (max, min, mean, std and quartiles) for the rasters in the clipped areas.

This option is similar to the one described for MapMaker in section 2.9.4.

4.12.4 Calculating areas for selections

You can use MRfinder to calculate areas for any selection. This method is intended to provide
an approximate result, as it is performed using a rasterization method with a resolution of 1’.
Go to File/Export/Selection area summary report option in main menu. The generated report in
CSV format contains the total area and the area of each type of habitat for each selection
currently added to the map, in km?2. See more details in 8.14.
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4.12.5 Export selections

MRFinder importation and exportation formats are detailed in section 8. Exportation of species
data resulting from searching has been mentioned in 4.9, and exportation of clipped rasters and
area data have been mentionedin 4.12.3 and 4.12.4. But MRFinder also has exportation features

to export selections:

e Export map as image: in File/Export/Current map view as image you can export the
current map view you have in the screen to an image in JPEG or BMP format. Options
such as adding a grid, scale, or quality adjust will be shown.

e Export current selections to KML or Shapefile: File/Export/Current selections/To KML or
To Shapefile you can export current selections to KML or Shapefile formats.

e File/Export/ Current selections /To ASC raster: generates a raster in ASC format, with the
selected precision, where the cells where there is a selection have a value not null
(usually 1).
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5 First steps in MRMapping

MRMapping is an easy-to-use software application to build maps with data coming from several
distributions. Those data will typically come from databases created with DataManager.
MRMapping allows adding any number of species distribution data to a map, optionally grouping
them by any rank (lass, order, family...). It also can calculate overlappings between distributions
and occupied areas.

The MRMapping user interface is quite simple and very similar to MapMaker, as the most usual
tools are always visible at the left tool panel. You also have contextual menus that will appear
when you click with the right button of the mouse on the map. Moreover, quite all menus,
buttons and other elements have a tooltip that briefly explains their usage, and that will be
shown when you place the mouse over an element.

We recommend you to see the section 2, and particularly the 2.1 and the 2.16 for an
introduction about moving on the world map and using some map tools.

5.1 Creating a map in MRMapping

MRMapping will usually work using the data of a ModestR database. A database can be selected
using the File/Select database menu option (MRMapping will automatically use the last used
database when running it again). Once a database selected, you can add species distribution
data from this database to the map going to File/Add/Maps from ModestR database.

MRMapping will display the taxonomy tree of the database. You can directly expand nodes with
the mouse. Only select a species with a map (that is, will distribution data) will be shown in the
tree. To help you finding a map, you can also use the search box, than can be displayed using
the magnifying glass button on the bottom-left corner. In the search box you can write some
part of the species you are looking for, and coinciding names will be shown in the Results list.
This feature is the same than the explained in 2.19 for MapMaker.

To select the species you want to add to the world map, just check the corresponding checkbox.
As you will see, you can directly add all the species of a rank (e.g. a whole family) by checking it
on the tree, so you don’t have to check species by species.

Then, on the bottom of the dialog box, you can select the mode the distribution data from the
selected species will be added to the world map:

e Add asindividual distributions: each one of the distribution maps of the selected species
will be added to the world map as single separated distributions. This allows managing
each one of those distributions individually, for example to change their color, delete it,
etc.

e Add as single distribution: all the distribution maps of the selected species will be
merged and added to the world map as a single distribution. That is, it will be identified
as a single distribution with a single name and color settings, etc. You would not be able
to discriminate between the species included in this distribution later on.
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e Group by class/order/family/genus: all the distribution maps of the selected species will

be grouped by the rank you select, and added to the world map as a distributions, one

distribution for each different rank. You would not be able to discriminate between the

species included in those distributions later on.

Select species frem Elasmobranchii.DB

Classification:
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= ig Batoids
- ]@ Pristiformes
=-]@ Rajiformes
=-{ 1@ Torpediniformes

BEE Sharks
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=-[ 1@ Leptocharidae
¢ =@ Leptocharias
: «[1@ Leptocharias smithi
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#-{1@ Pristiophariformes
#-{ @ Squaliformes

- )@ Squatiniformes

~ map.
- 1@ Carcharhiniformes

|
Check any ranks to select the

species you want to add to the

-

The counter shows how many

species are currently selected
/

Add mode
(O Add as individual distrbutions ()

Q, Selected species: 68

d as single distribution

® Group by:

S Cancel [

To illustrate those different options of adding data to the map next an example is described. The
following maps contain the same data, corresponding to the distribution maps of seven species

of the Pristiformes order?®.

In the first one, the data where added using the option “Add as individual distributions”. So each

species distribution is added as a separated distribution, with its own name and settings:

26 You can find the Elasmobranchii database for ModestR from which those data came from in the
ModestR website. It is available as a sample database that contains expert range maps for all the species

of Elasmobranchii class.
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In the second one, the same data where added using the option “Add as single”. So the data for
all selected species distribution have been merged and added as a single distribution, with a
single name and settings:

L4
File Ecit Samples View Layers Mapping ModestRtools Options Help
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+Zoom

Map
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Distributions editor
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Current map items Order Sample Lland Sea
& Pristiformes 1
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< > Zoom
Detail Level: 0 Viewing from (-180/-100,3957) to (120/100,3997) Ready.

In the last one, the same data where added using the option “Group by genus”. So the data for
all selected species distribution have been grouped by genera. Then the data of each group have
been merged and added as a single distribution, with a single name and settings. As the selected
species belonged to two different genera, two distributions have been added:
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Independently from the option you used to add a set of distributions to the world map the first
time, you can add more distributions later using a different grouping option. Moreover, you can
even add species from different databases to the same world map, just by changing the selected
database in the File/Select database menu, and going to File/Add/Maps from ModestR database

anew.

5.1.1 Querying for species/distributions in a point

When having several species distribution maps that overlap on the world map, it can be
sometimes difficult to know which species (or other rank, if you added grouped distributions)
are really present in a specific point. To query that, you have just to double click with the mouse
in the map. If one or more species are currently present at this point of the map, a little tool tip
will appear with this information. Of course, if you added several species but grouping them in
a single distribution, you cannot obtain information about the presence of each single species.

Lat: 14.54319

Lon: 51.95564

Pristis pectinata

= | Pristis zijsron
Anoxypristis cuspidata
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5.2 Changing map settings

Once one or more distribution maps (we can also name them distributions, map items or
datasets) to the world map, you can edit them and modify their settings going to the menu
Edit/Distribution list editor. A dialog box is displayed with the list of all distribution maps (map
items) currently added to the world map.

Distributions editor

Current map items Crder Sample Land Sea A

] ;ﬁzl Pristis zijzron 1 I [

] Hl | Pristis pristis 2 =

] al | Pristis perotteti 3 L

[ 142 Pristis pectinata 4 ;

(]2 Pristis microdon 5 N L S

L2 Pristis clavata B N AL =

(42| Anoxypristis cuspidata 7 N =55 A
f?sela:mu
psmectan

Options

] Encircle checked items in map mﬂﬁe

In this list the distributions are shown by default regarding the order they are painted in the
map. That is, the last distribution of the list is the one that is painted the first, while the first one
of the list is the last painted, so it is painted above all the others. That can be important because
one distribution can eventually hide another that this painted below it. You can change the order
the distributions are painted by selecting any distribution (not checking it, just selecting it) in the
list and moving it using the buttons Top, Up, Down and Bottom.

You can delete any distribution by checking it (not selecting it, but checking it using the checkbox
on the left of the distribution name) and clicking on the Del button.

You can also merge two or more distributions, to join them in a single distribution, with a single
name and single colour settings. To merge distributions, check them (not selecting it, but
checking it using the checkbox on the right of the distribution name) and click on the Merge
button. If distributions to be merged contains polygons (e.g. range maps) this operation implies
geometrical calculations that can take some time, depending on the complexity of the polygons
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to merge. Once completed, you’ll see that the merged distributions are replaced by a new single
distribution in the list, which name is by default the concatenation of the names of the
distributions merged.

In a similar way, you can calculate the intersection of two or more distributions. The intersecting
areas will be added as a new distribution with its own name and color settings. To intersect
distributions, check them (not selecting it, but checking it using the checkbox on the right of the
map item name) and click on the Intersect button. Obviously, this operation it’s only useful
when applied to distributions that contain polygons (e.g. range maps). This operation implies
geometrical calculations that can take some time, depending on the complexity of the polygons
to merge. Once completed, you’ll see that the resulting intersection areas will be added as a
new single distribution in the list, which name is by default the concatenation of the names of
the intersecting distributions.

Finally, you can edit the name and colour settings of any distribution by selecting it (not checking
it, just selecting it) in the list and clicking the button Edit. A dialog box will be displayed where
you can change the name and the colour settings of the distribution. You can change individually
the colour assigned to the presence areas for each type of habitat, as well as for samples. This
allows for example to assign a different colour to presence areas located in the sea and to those
located in the land.

Edit submap settings

Map name

Pristis pectinata

Samples colors

Habitat auto- User/rule validated Marcersize: (100 |2
validated sample: - gample:
. N Samples
Habitat auto- - User/rule invalidated x . 180 =
invalidated sample: sample: % Transparency:

Presence areas colors

Land: [ZZZZ{ @ Sea: [Z;ZZ{ @

Lange rivers: [ZZZZ{ Lange Channels: [Z;ZZ{ Lange Drains: [ZZZZ{

Small rivers: - Small Ditches: - Lertic habitats: E;'//_?//_?//_Z,j

Wetlands: ;;;;/; Large Ditches: ;E’;;/; Resenvoirs: E;;;/j
Small Drains: - Small Channels: -

[x Cancel] I_I Accept‘

To change any colour just double-click on the corresponding colour rectangle. A colour editor
dialog will appear where you can change the colour.
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For presence areas (range maps) the colour editor will include the possibility of changing the fill
pattern, the foreground colour and the background colour, as well as the transparency for each
one. It may be convenient to use a more or less high transparency for a better visualization of
overlappings between several distributions.
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It is worth to mention that any modifications done in the Distributions editor can easily be
undone. Just close the Distributions editor and use the Undo button or the Edit/Undo menu
option in the main window.

5.3 Adding new elements to the map
Even if the main usage of MRMapping is adding already existing distribution maps, you can
eventually add presence areas or samples directly to the world map, the same way you can do
it in MapMaker (see 2.2 and 2.3). Those elements will appear in the Distributions editor (seen
above) under the item name User-add operations.

You can also add arrows, text or placemarks to the map the same way you can do it in MapMaker
(see 2.16.1).

To add predefined shapes to the map, you can go to Layers/Shapes/Add shapes or the
corresponding button of the toolbar, the same as in MapMaker (see 2.14).
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Finally you can show in the map rasters (e.g. environmental data) and shapes the same way you
can do it in MapMaker (see 2.9 and 2.142.16.1).

5.4 Importing a file of shape names

In MRMapping it is possible to import a CSV file with shape names and associated values, in
order to display them using a color scale on the world map. We can, for example, import a file
with country names and values of population density. The accepted names are those of the
shapes that ModestR has stored in its predefined shape database (see 2.14).

An example of a file should be:

Argentina; 100
Panama; 546
France; 578
But ideally, you should use full shape names, that is, the names that include the full path from

the root tree of the predefined shape database. This avoids eventual confusions between shapes
with the same single name. For example, the full name of Argentina will be:

MRSELDB?;World Countries;South America;Argentina

sidn )/
‘ /

=-{fz] ModestR shape y (S—
w-{i@ World Bas

Bﬁ World Countries 4
w-[Tig Africa
- i@ Antarctica

- Tig Asia

w-[_Jig Central America
w-[_ i@ Europe
£
£

o-[_Jig Morth America
o[ Tig Oceania
=-[ i@ South America
w5, Argentina e
- i Bolivia
[ i Brazil
£
£

o1 Chile

7@ Colombia

-l Ecuador

[ I Falkland Islands (Malvinas)
- French Guiana

il Cranch Saotharn Tarritarine

W
>

X Close

Of course, it is not very handy to use this syntax. But you can directly generate a list of shape
names in this format from the shape selector. To do that go to Layers/Shapes/Add shapes. Then,
in the left tree select the nodes you want to export names. For example, we can select all South
America countries. Then click with the right-button on any node and select Export names of the
currently checked nodes.

27 MIRSELDB is the name associated to the integrated predefined shape database.
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The resulting CSV file will contain that:

MRSELDB;World Countries;South America;Argentina

MRSELDB;World Countries;South America;Bolivia

MRSELDB;World Countries;South America;Brazil

MRSELDB;World Countries;South America;Chile

MRSELDB;World Countries;South America;Colombia

MRSELDB;World Countries;South America;Ecuador

MRSELDB;World Countries;South America;Falkland Islands (Malvinas)
MRSELDB;World Countries;South America;French Guiana
MRSELDB;World Countries;South America;French Southern Territories
MRSELDB;World Countries;South America;Guyana

MRSELDB;World Countries;South America;Paraguay

MRSELDB;World Countries;South America;Peru

MRSELDB;World Countries;South America;South Georgia and the South Sandwich Islands
MRSELDB;World Countries;South America;Suriname

MRSELDB;World Countries;South America;Trinidad and Tobago
MRSELDB;World Countries;South America;Uruguay

MRSELDB;World Countries;South America;Venezuela

Using a worksheet such as Excel to edit this file it is very easy to add a new column with the
values we want to assign to each country, and save it in CSV format. For example:
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MRSELDB;World Countries;South America;Argentina 334
MRSELDB;World Countries;South America;Bolivia 910
MRSELDB;World Countries;South America;Brazil 649
MRSELDB;World Countries;South America;Chile 736
MRSELDB;World Countries;South America;Colombia 925
MRSELDB;World Countries;South America;Ecuador 712
MRSELDB;World Countries;South America;Falkland Islands (Malvinas) 33
MRSELDB;World Countries;South America;French Guiana 370
MRSELDB;World Countries;South America;French Southern Territories 186
MRSELDB;World Countries;South America;Guyana 765
MRSELDB;World Countries;South America;Paraguay 327
MRSELDB;World Countries;South America;Peru 945
MRSELDB;World Countries;South America;South Georgia and the South Sandwich Islands 308
MRSELDB;World Countries;South America;Suriname 835
MRSELDB;World Countries;South America;Trinidad and Tobago 743
MRSELDB;World Countries;South America;Uruguay 544
MRSELDB;World Countries;South America;Venezuela 769

Now we can reimport this file going to Layers/Shapes/Import using file with names list and

selecting the CSV file. A dialog box will appear:

Import shapes by name

File to be imported
O 00tmptessda C5Y

Import options

(@) Use full names () Use single names

---------- Color data format :

[ ] Data contains color columnis) ARGE color columns

Data containg value column

C5Y options x B

Decimal separator: < Feld separgtor:  ©  ~

d f =] Accept

The options are:

e Use full/single names: if we are using full names as described above, we’ll select

the first option.
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e First row contains headers: if enabled, the first row will be skipped. In the example
we are describing, we’ll disable this option because the file does not have headers.

e Data contains color column: if the value we added to each shape is a color in RGb
or hexadecimal format, we’ll enable this option. For the example we are describing,
we'll disable this option because the values are not intended to be colors.

e Data contains value column: if the value we added to each shape is a quantitative
value, we’ll enable this option. For the example we are describing, we’ll enable this
option.

e We can optionally change the decimal and field separator according to the CSV file
format we are importing.

Once options set, we will click on Accept. MRMapping will read each row, search for the
corresponding shape in the shape database and assign the corresponding value to it. This value
will be used to build a color scale and show the results in the map. For the example we are
describing, the result will be like that:

@ ModestR MRMapping [DB:Carnivores procesado.ModestRDE] - X

~Zoom | [Scale | o»

Flle Edit Samples View Layers Mapping ModestRtools Options  Help

He B €S Bl azms A0 2 2 4 B «

~

Map

@& [Fu
Detail Level
Auto Low Med High Highest
4 Map Tools
@) Zoom Select

O Dragmap
() Show distance

4 Show
Borders
Samples

Valid [] Invalid

Lat: -36.48781
Lon: -23.07433

v
< 2 -Zoom =
Detail Level: 0 Viewing from (-124,8687/-59,46397) to (2,046867/16,96914) Ready.

5.5 Exporting map image

To export the current map as an image in JPG or BMP format, go to File/Export/Current map
view as image. A dialog box will appear with several tabs. In the Grid and scale tab you can set
if you want to see a grid/scale in the exported image, each degree/minute you want this
grid/scale, etc. In the Dimensions and format tab you can directly modify the coordinates of the
portion of the map that will be exported. By default, the same view currently displayed in
MRMapping will be exported. You can also select the size of the exported image. By default,
MRMapping sets the image size as slightly bigger than your screen resolution. This is usually a
good resolution to use the image in another document, presentation, etc. But if you want a more
precise image that can be zoomed correctly, you can increase the image size. Finally, you can
select between JPG or BMP format.
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In the Legend tab you can add a legend to the map, where each distribution (dataset) name will
be shown, with the corresponding color. You can select the position of the legend and the font.
The Color to show combo box allows you to select which color will be shown in the legend for
each map item. If the distributions you added to the world map contain samples, you should
choose the color of the samples, while if they mainly contain presence areas in sea habitats, you
should select “Sea selection”, and so on.

Set map display options

| Dimensions and fomat | Grid and scale | Legend |

Add legend to map

Legend Position Legend options
@ Right
) Left

@ up

) Down

Columns: [ =

Legend text options

Fort color: -
Change Font: Currenr

lﬂ Accept

oy

Anoxypristis cuspidata
Pristis clavata

Pristis microdon

Pristis pectinata
% prstis peroteti
. pristis pristis
% pristis zijsron

5.6 Exporting environmental data. Raster data clipping

Similarly to MapMaker, you can export environmental data (or any raster data in general)
clipped to the presence areas of each distribution (dataset) in the world map (see 2.9.4). The
difference being that in MapMaker this feature allows you to clip rasters to the presence areas
of a single species, while in MRMapping, as in the world map you could have added several
distributions from several species, families, orders, etc., you can clip rasters to each one of those

distributions.
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To do that go to File/Export/Environmental data/For each distribution. A dialog box will show to
you the available variables (those previously integrated in ModestR). We'll select the wanted
one (it could be more than one, to generate several clipped files). Next, we’ll have to selected
the target folder where the file will be saved, in ESRI ASC format. A clipped raster will be
exported for each distribution and for each selected environmental variable. Be careful because
any existing file with the same name will be overwritten!

A report in CSV format is also generated with data about clipped areas in km? and simple
statistical measures (max, min, mean, std and quartiles) for the environmental data in the
clipped areas (see 7.9 about the similar report in MapMaker, for more details).

5.7 Quantifying occupied areas

Similarly to MapMaker, you can quantify and export a report about the presence areas of each
distribution (dataset) in the world map. The difference being that in MapMaker this feature
allows you to measure the presence areas of a single species, while in MRMapping, as in the
world map you could have added several distributions (datasets) from several species, families,
orders, etc., you can measure the presence areas of each one of those distributions.

To do that go to File/Export/Areas summary report. This generates a report in CSV format with
the areas in km? of each type of habitat where each distribution is present. See 7.10 for details
about the exported report.

5.8 Quantifying spatial overlapping areas

MRMapping can quantify the areas where several distributions overlap. That is, the areas where
two or more species (or any other rank you added to the map, such as families, orders...) are
present. To do that go to File/Export/Geographic overlapping. A dialog box will allow selecting
the reference area or geographic background to be used. The available options are (1) the whole
world, (2) a country, a river basin or any other desired area that can be added by the user as a
shape file; and (3) the added presence areas, i.e. the extent of occurrence (EOQ’s) of the
considered distributions.

You can choose between a short report and a full report. The short report contains data about
total overlapping areas and percent between each pair of distributions. The full report contains
the same information, but broke down by type of habitat (e.g. land, sea, lentic waters....). See
9.1 for details about the exported report.
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Export Spatial Overlapping Report
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! (® World
] Full report
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5.9 Quantifying environmental overlapping areas

The calculation of environmental overlaps in ModestR requires the usage of an environmental
layer (EL) that can be considered similar to a geographical background, translated to the
environmental space. In a few words, an EL can be seen as a multidimensional compound of
several environmental variables projected in a bidimensional polar coordinates system. The
variables used to build an EL will obviously influence the results, and using different EL’s will lead
to different overlap measures. An EL can be built considering a specific geographic region
selected by the user as reference area (e.g. a country, a drainage basin, the extent of occurrence
of one or more species, or an arbitrary polygon). A step-by-step explanation about how to create
an environmental layer in ModestR can be found in section 2.11 .

To calculate the overlaps between each pair of environmental distributions in MRMapping the
user has to go to the menu File/Export/Environmental overlapping and select the EL to be used
as reference.

Export Overlapping Report
?‘ Output Reports

] Full report Short report
% Tolerance -+ |0.05 5% = Grd (1000 5| X 1000
Random Trials: | =
1

x{}a ncel { : OK

A dialog box allows setting the following parameters:

e Full report and/or short report: the full report includes graphs showing the
environmental overlaps between each pair of ditributions, and more detailed
information in the generated report file.
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e Tolerance/Grid: in order to calculate overlaps, the polar coordinates system of the EL
used as reference is split into a grid in which the cell size can be selected by the user,
either setting the grid dimensions or a tolerance value that may oscillate from +0.01%
to +5% of the size of the whole polar coordinates system. Overlaps are measured just
by counting the cells of the grid that contain points corresponding to the distributions
to be compared. The higher the tolerance the higher is the grain size used to perform
calculations, then the more likely it is the degree of overlap.

e Random trials: in order to provide a supplementary assessment on the significance of
the results, it is possible to compare the observed results with those of an arbitrary
number of null distributions. These are generated by polling the occurrences of two
environmental distributions and calculating the overlap of a number of randomly
selected points equal to the original ones.

See section 9.2 for detailed explanations about the exported report.
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6 DataManager import/export files format

In this section we briefly explain the main file formats used by ModestR DataManager to
import/export data from/to a ModestR database. Remember that some exportation defaults
concerning CSV format can be set in the DataManager default settings (see 3.2).

6.1 Importing taxonomy from a CSV file
You can import taxonomic data in CSV to a ModestR database using the Import/Import
Taxonomy/From CSV file menu option.

Data to be imported have to be in CSV format, either separated by comma or semicolon. They
can contain headers. You should indicate those options in the dialog box that will appear before
importation. Each row must correspond to a species to be imported. Each row must contain the
class, order, family, genus and species, in this order. Importation process is not case-sensitive.

For example, those data will be valid to be imported:

Elasmobranchii;Torpediniformes;Narkidae;Typhlonarke;Typhlonarke aysoni
Elasmobranchii;Torpediniformes;Narkidae;Typhlonarke; Typhlonarke tarakea
Actinopterygii;Zeiformes;Oreosomatidae;Allocyttus;Allocyttus folletti
Actinopterygii;Zeiformes;Oreosomatidae;Allocyttus;Allocyttus guineensis
Actinopterygii;Zeiformes;Zenionidae;Capromimus;Capromimus abbreviatus
Actinopterygii;Zeiformes;Parazenidae;Cyttopsis;Cyttopsis rosea

Taxonomy data will be imported to the currently opened database. All required taxonomic levels
will be added to the database for each species contained in the CSV file. If some taxa (either a
class, order, family, genus or species) already exists in the database, it will be simply skipped.

6.2 Importing taxonomy from another ModestR database

You can import taxonomic data from a ModestR database to the currently opened ModestR
database using the Import/Import Taxonomy/From another ModestR database menu option. In
this case, the expected format of the origin database is the original format of a ModestR
database. No modifications have to be done. Just take into account that this option only imports
taxonomic data, but not existing maps from the origin database.

6.3 Importing taxonomy from phyloXML files

You can import taxonomic data from a phyloXML file to the currently opened ModestR database
using the Import/Import Taxonomy/From phyloXML file menu option. DataManager will search
for <taxonomy> elements to import, using the <rank> element to determine the taxonomic level
of the data. You have to be aware that phyloXML files not always contain comprehensive
taxonomic information, so in some cases DataManager will not be able to import it. For example,
a species name from a phyloXML file will only be imported if all superior levels (until class level)
are also mentioned in the phyloXML file, or if the genus level already exists in the target ModestR
database.

6.4 Importing taxonomy from ITIS database

As explained in section 3.17 DataManager provides a tool to browse and extract data from ITIS
taxonomic database to a CSV file. This CSV file can be directly imported to a ModestR database
as explained in section 6.1.
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6.5 Importing Map Files from MapMaker map files

You can import map files to the currently opened ModestR database using the Import/Import
presence data to checked branches/From standalone map files menu option. This option limits
the species to be imported to those of the branches you have previously checked of the
taxonomic tree. To avoid any restriction you can just check the root node, so any species of the
entire database can be imported. ModestR DataManager can import map files generated with
MapMaker and saved as standalone map files (files with .IPMMAC extension). This option will
ask the user for selecting a folder, and it will import all map files from this folder to the currently
opened database. Maps to be imported must contain taxonomic information (at least the
species name), and the species assigned to the map has to already exist in the target ModestR
database.

6.6 Importing Map Files from another ModestR database

You can import map files to the currently opened ModestR database using the Import/Import
from another ModestR database menu option. In this case, the expected format of the origin
database is the original format of the Modest R database. No modifications have to be done.
Once selected the origin database to import maps from, a dialog box as seen in the figure will
allow setting the importation options. First two options affect taxonomic data:

e Import only maps for species already existing in the current database: if selected, no
new taxa will be added. Therefore only maps corresponding to
class/order/family/genus/species that already exist in the currently opened database
could be imported. If a map for the species X exists in the origin database but the species
X doesn’t exist in the currently opened database, the map will not be imported.

e Import maps from all species of the origin database: if selected, all maps of the origin
database could be imported. Consequently, new taxonomies will be added to currently
opened database if needed. So, if a map for the species X exists in the origin database
but the species X doesn’t exist in the currently opened database, species X will be added
to taxonomic data in the target database (including lower levels if necessary, like genus,
families, etc.) , and the map will be imported.

Take into account that all the superior levels are compared to determine if an imported species
corresponds to an existing species. Even if they have the same name, if they differ in one
superior level (for example they have a different family) two species will be considered as
different during importation.

Next two options affect overwriting maps during importation:

e Import only new maps from origin database: if selected, only maps for species that don’t
have maps in the currently opened database will be imported. Existing maps will not be
overwritten. Of course, maps for species that don't exist in the currently opened
database will be imported or not regarding the option selected regarding taxonomic
data importation previously described.

e Overwrite existing maps in current database with maps from origin database: if
selected, existing maps in the currently opened database could be overwritten if there
is a map for the same species in the origin database.
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You have to take care of the fact that different combinations of the selection options will affect
maps importation in different ways.

Import maps from anether ModestR database

C:"[ModestR]'\Mapas"|Pezorig.DB
Select DB file

Taxonomy importation options
@ Import only maps for species already existing in the curent database

= Import maps from all species of the origin database
= (new taxonomies will be added to cument database if needed)

Maps importation options

@ Import only new maps from origin database (existing maps will not be
= ovenaritten)
() Owerwrite existing maps in cument database with maps from origin database ._] Import

6.7 Importing samples from GBIF online database

You can import samples and create maps downloading data from GBIF database (Global
Biodiversity Information Facility, http://www.gbif.org). This can be done using the Import /
Import presence data to checked branches /From GBIF samples (for selected branch) menu item
in the main menu. This option limits the species to be imported to those of the branches you
have previously checked of the taxonomic tree. To avoid any restriction you can just check the
root node, so data for all species of the entire database will be imported.

GBIF samples importation options
GBIF download options

(71 Download data only for species without map in the selected branch I'_lderging method
() Overwrite existing maps

@ Add data to existing maps

() Download data only for species with map in the selected branch
@ Download data for all the species of the selected branch
Kind of records to download [ Al

Select region boundaries
Observation Preserved Specimen [ Human Observation
[ Fossi [T] Machine Observation [T Living specimen From longitude 180,015 to 180,015
[] Material Sample [ Literature [ Unknown

From lattude |-90.0 2| to 300 |2
Check if species is a synormym according to GEIF

Temporal bracket

Optionally enter start and'ar end dates using . oo . L.
Optinaly enier stz Start date: - End date: -
Occumences modffied since a date

Optionally enter 2 date vsing the fomat YYYY-MMLOD Modfied since: __ - -

Samples conversion
Make habitat auto-checked Skip samples with same longitude and latitude Skip samples in 0.0 coordinates

[ Consider and remove duplicated samples f they are equal until |4 =] th. decimal

Data cleaning options
Mean distance [T Latitudinal dispersion [T Longitudinal dispersion
Select valid habitats for the species:

[] S5ea [7] Land

[T Al freshwaters

[[] Lertic habitatz ~ [] Small Channels  [*] Small Ditches [£] Small Draing [[] Wetlands
[ Small rivers [ Large Channels [ Large Ditches [ Large Drains [ Reservoirs
[ Large rivers

Use firet and foremost data from existing maps (when available) to determine valid habitats for a species
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This option will download sample data from GBIF for each species of the checked branches, and
process them regarding the options you set in the dialog box that will be shown previously.
According to the settings you select, new maps can be created, existing maps can be
overwritten, or new data can be added to existing maps, for example. A brief explanation of
each option of this dialog box will be shown in an emerging tooltip if you place the mouse on it.
Several options are already described in section 2.3 and in section 6.8 below. Here we
summarize the most relevant ones:

e Download data only for species without map: Download only data for species that still not
have maps. This option avoids overwriting already existing maps.

e Download data only for species with map: Download data only for species that already
have maps. This option is useful to add new data to already existing maps or to overwrite
them with new data.

e Merging method can be:

» Overwriting existing maps with new data: in this case, if a map already exists for a
species that will be downloaded from GBIF, this map is deleted and a new map is
stored only with new data downloaded from GBIF.

» Adding new data to existing maps: in this case, if a map already exists for a species
that will be downloaded from GBIF, new data downloaded from GBIF are added to
this map. Therefore no previously existing data is deleted.

e Check if species is a synonym according to GBIF: indicates if you want DataManager to look
for synonyms in GBIF database. In this case, if GBIF indicates that a species is a synonym of
the species you are downloading, DataManager will use the main species name provided
by GBIF to download data. For example, if DataManager is downloading data for species
Isurus alatus, and this option is enabled, GBIF will indicate that this species is a synonym of
Isurus paucus, and then DataManager will use Isurus paucus to download data and add
them to the Isurus alatus map. If this option is disabled, only the name that appears in the
ModestR database will be used, but no synonyms (in this case only Isurus alatus will be
used to download data from GBIF).

e Kind of records to download: allows you to select the type of records you want to
download from GBIF. Remember that to obtain a brief explanation of what each option
and field is, just place the mouse on it to see a tooltip. However, a more complete
description can be found on GBIF documentation.

e Select region boundaries: indicates the rectangular area to be used as boundaries (by
default it is the whole world) for the occurrences to be downloaded from GBIF.

e Temporal bracket: indicates the start and end date of the occurrences to retrieve.

e Occurrences modified since a date: download only the occurrences added or modified into
GBIF database since a particular date.

e Data cleaning options: allows selecting variables to apply a dispersal capacity cleaning
once data downloaded (see section 2.6 for more details about dispersal capacity cleaning).

e Skip samples in 0,0 coordinates: don’t process samples whose coordinates are 02 longitude

and 09 latitude, as those samples are usually erroneous data.
e Skip samples with same longitude and latitude coordinates: skip samples whose longitude
and latitude coordinates have the same value, as those samples are usually erroneous data.
e Consider and remove duplicated samples if they are equal until the Xth decimal: this allows
setting when two samples will be considered as duplicated, thus avoiding adding them
twice. If, for example, we configure this option to take into account until the 2th decimal,
samples like (122.4567;9.4568) and (122.4598;9.4560) will be considered duplicated. If you
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don’t check this option, all samples will be imported and added to the map, even if they are
duplicated.

e Make the sample habitat auto-checked: using this option a sample will be automatically
checked by DataManager to determine if it is situated in a valid or invalid habitat, and
therefore it will be considered valid or invalid with a precision of aprox. +1 seconds?. You
can set different colors for valid an invalid samples to easily distinguish them in the
Options/Preferences option on the main menu of DataManager. Moreover, only valid
samples will be used when processing and extracting data from a map (like presence or
richness data). If on the contrary you don’t set a sample as dynamic, it will be considered as
manually validated/invalidated. By default, it will be valid, and you have to manually set it
as invalid if needed. Therefore, we recommend you to try the dynamic validation.

e Select valid habitats for the samples: you have to select which habitats are valid for the
samples you are importing (this option appears on the left tool panel when manually adding
samples). You can select one or more samples, but it is mandatory to select at least one
habitat. If you selected to make the samples as habitat auto-checked, those habitats will be
used to validate/invalidate a sample. If you don’t selected to make the samples as dynamic,
this information will NOT be used, as samples have to be manually validated/invalidated.
But it will be stored and used in case you later modify a sample to make it as habitat auto-
checked.

e Use first and foremost data from existing maps (when available) to determine valid habitats
for a species: if the map for a species already exists in the database, DataManager will look
for data from this map (samples and zone selections) to determine which habitats are valid
for this species. If no map exists, habitats selected above by the user will be used.

DataManager will download data and automatically transform it in ModestR maps, storing them
in the database. You can configure the importation for adding downloaded samples to already
existing maps (if any), or for overwriting existing maps. After downloading, you will see an
Importation Log that includes a link to the information about the datasets that provided the
downloaded data.

Importation log =253V 100

Heterodontus francisci -
Samples imported:141; coords 0,0 (skipped):5

Valid habitats: Sea ;

Used datasets:
http://www.gbif.org/dataset/802df394-f762-11e1-3439-00145eb4 5293
hitp:/ fwwrw.abif.org/dataset/f0d00d00-aa574209-3baf-be2aed%a7 1dd
http://www.gbif.org/dataset/b6015b60-6f06-4330-88e5-2f41 854807
hitp:/ fwww.gbif.org/dataset/ 197908d0-5565-11d8-6290-b8a03c50a862
http://wwrw.gbif.org/ dataset/ 56caf05f-1364-4f24-85f6-0c82520C2792
hitp://www.gbif.org/dataset/8f79c802-a58 44 71-9%3a-1d6al 7208253
http://www.gbif.org/dataset/7a25f7aa-03fb-4322-3aeb-667 192130527
http://www.gbif.org/dataset/83a8c0da-f762-11e1-3439-00145eb4 5293
hitp:/www.gbif.org/dataset/830b4af8-f762-1121-3439-00145eb45:93 -

m

2 This requires installing the last software updates. If you want to distinguish freshwaters, you also have
to install freshwater data in ModestR (available in ModestR website). Anyway, as freshwater habitats are
still being reviewed and updated, in some areas checking feature may only distinguishes between land
and sea habitats.
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6.8 Importing samples from CSV files

You can import samples and create maps importing data from CSV files containing
samples/occurrences for one or more species. This can be done using the Import/ Import
presence data to checked branches/From CSV sample files. This option will import sample data
from a CSV file. Expected format is a list of samples in the form:

Species; Longitude ;Latitude
or
Species; Latitude; Longitude

This way you can import a single file containing occurrences for several species, but only species
already existing in the checked branches will be imported (that is, species in the checked
branches with exactly the same name than the specified in the imported file). A dialog bow will
be shown to select the importation settings. A brief explanation of each option of this dialog box
will be shown in an emerging tooltip if you place the mouse on it.

Set importation options for samples C5V files
CSVimpart options Merging method

/| First row contains headers

Select coord columns onder in CSV file Overwrite existing maps
Decimal separator: - - @ Longitude, Lattude @ Add data to existing maps
Field separator: - Latitude., Longitude Skip existing maps
‘ r
Samplez conversion
Sample poirt size: | 100 12 V| Skip samples in 0.0 coordinates
| Make the sample habitat auto-checked 7 Skip samples with same longitude

and latitude coordinates

Consider and remove duplicated samples f they are equal until |4 5| th. decimal

Select valid habitats for the species:
Sea Land
All freshwaters
)( Cancel
Lentic habitats Small Channels Small Ditches Small Drains Wetlands

Small rivers Large Channels Large Ditches Large Drains Reservairs
Large rivers J Accept

In the dialog box you can select the correct options for the format of the CSV file to import. Most
of them are the same than when importing GBIF data. Therefore you can refer to section 6.7 for
an explanation of those options. The options that are specific to CSV importations are:

e The order of the coordinates in the CSV file (Longitude ;Latitude or vice versa)
e If the first row contains headers (in that case first row will be skipped).
e Decimal separator and field separator.
e Sample point size: select the size of the visual point that will indicate a sample in the map.
This size has no importance when processing map. It is only a visual parameter.
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After importation, you will see the list of species imported, and an Importation Log that includes
information about the imported data and eventual errors, like format problems, or species not
imported because they are not found in the database.

6.9 Importing samples from Darwin Core Archives

You can import samples to a DataManager database from a Darwin Core Archive (DwC), which
is a format notably used to share occurrence data through GBIF (www.gbif.org). To do that, you
can use the Import/ Import presence data to checked branches/From Darwin Core Archive of
occurrences option. In this later case, only samples for the selected branch will be imported.

The first step will be to select the Zip file that contains the Darwin Core Archive data.
DataManager only supports Darwin Core Archives that contain a meta.xml file which describes
the structure of the ocurrences file, which can be in CSV or text-delimited format. Moreover,
the occurrence fields that DataManager will require to import data are class, order, family,
genus, specificEpithet (or alternatively scientificName), taxonRank, decimallatitude, and
decimalLongitude. If some of these fields are empty, samples cannot be imported.

The next step is to configure the importation setting that will be shown in a dialog bog quite
similar to the shown when importing from CSV sample files or GBIF (see sections above). The
main difference is that you can select to only import samples from species already existing in
the database, or to also import samples for new species. In this last case, new taxons (class,
order, family, genus, or species) will be added to the database if needed, using the information
included in the Darwin Core Archive you are importing.

Set importation options for Darwin Core Archive samples
Taxonomy importation options Merging method
@ Import only maps for species already existing in the curent database . o
Cverwrite existing maps
Impart maps from all species included in the DwC Archive (add new taxons)
- @ Add data to existing maps
Grouping level

@ Group samples by species Group samples by subspecies (f exists) Skip exdsting maps

Samples conversion

100 |= | Skip samples in 0,0 coordinates

¥

Sample poirt size:

| Make the sample habitat auto-checked 7 Skip samples with same longitude
and latitude coordinates

Consider duplicated samples if they are equaluntli |4 2| th. decimal

Select valid habitats for the species:
Sea Land
All freshwaters

¥ Cancel
Lentic habitats Small Channels Small Ditches Small Drains Wetlands

Small rivers Large Channels Large Ditches Large Drains Reservoirs
Large rivers = Aocept
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6.10 Importing data from distribution models

You can import distribution data from distribution models as ESRI ASC raster matrices of
probability, like the obtained using Maxent?, to the currently opened ModestR database using
the Import/Import presence data to checked branches/ From ESRI ASC probability distribution
data menu option. This importation option allows to produce range maps from probability
distribution data. This option limits the species to be imported to those of the branches you
have previously checked of the taxonomic tree. To avoid any restriction you can just check the
root node, so any species of the entire database can be imported.

You should have previously generated one or more ESRI ASC distribution files that will contain a
probability matrix, where each element of the matrix represents the probability of presence for
a species in a cell of a specified size (usually 5’x5’). Those are the files that DataManager can
import to generate new maps or to add data to existing maps. Only filenames which name
matches a species already existing in the database will be imported. DataManager will be aware
of the filename format used by some software like Maxent, which uses a low dash between
genus and species, so you don’t need to modify it. That is, “Ateleopus_indicus.asc” will be
recognized by DataManager as “Ateleopus indicus” species.

Impert from ESRI ASC probability distribution data
Set probability cutoff for data to be imported: Merging method
Crwverwrite existing maps
@ Add data to existing maps
Use minimum probability at presence if exists Don't modfy exdsting maps

Default probability cuteff: |0.7500 =

Select valid habitats for the species:
Sea Land

All freshwaters ¥ Cancel
Lentic habitats Small Channels Small Ditches Small Drains Wetlands

Small rivers Large Channels Large Ditches Large Drains Reservoirs

Large rivers

When using this importation option, you first have to select the folder where probability ESRI

ASC files are stored. Then a dialog box will allow you to set several settings:

e Default probability cutoff: the minimal probability under which presence data will not
be imported. If for example you select 0.75, only cells with a probability >=0.75 will be
imported to the map.

e Use minimal probability at presence: this option is only useful if you are importing data
from species that already have a sample-based map on the current database. In this
case, this option allows you to use as probability cutoff the lowest probability value
where a sample exists in the existing map. For example, you can have several maps with
samples in the database for several species, then import probability distribution data
files for those species to the database. Then DataManager will automatically find the
probability values in the points where there are samples in the corresponding map, for

29 Futher information about Maxent software can be found in: Steven J. Phillips, Miroslav Dudik (2008)
Modeling of species distributions with Maxent: new extensions and a comprehensive evaluation.
Ecography 31(2):161-175. DOI: 10.1111/j.0906-7590.2008.5203.x
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each species and use the minimum of these values as probability cutoff to import
probability data. The selected values for each species are displayed after importation. If
you import data from species that don’t have a sample-based map on the current
database, default probability cutoff will be used (even if you activate the “use minimal
probability at presence” option).

e Valid habitats: you have to select which habitats (at least one) are valid for the species
data you are importing. Only areas corresponding to those habitats will be accepted and
add to the map.

e Merging method: you can select to overwrite existing maps (if any) with new maps
created using imported data, to add new data to existing maps, or to not modify existing
maps, so importing only data for species that still don’t have a map in the database.

Once accepted this dialog, the importation process will start. This can be time-consuming if you
import a lot of maps, or they are complex. When the process will be completed, a report showing
imported maps and possible errors will be show in the right panel.

6.11 Importing distribution maps from shapefiles

As explained in section 7.4 you can import a single shapefile to a distribution map in MapMaker.
But if you want to import a set of shapefiles or a single shapefile that contains distributions maps
for several species, this option can be laborious. For this situation, it can be more interesting to
import shapefiles directly to a ModestR database using DataManager, as it allows importing
several distribution maps in a single operation. Next we explain the steps to follow:

e First of all, you have to have a ModestR database already created and containing the
corresponding taxonomy with the species you want to import. DataManager will only
be able to import shapefiles that contain a data field that identifies the species names
of the maps to be imported, or alternatively to use filename as species name. Those
species names have to exactly match with existing species in the target ModestR.
DataManager cannot import distribution maps for species that don’t yet exist in the
ModestR database.

e Next, go to Import/Import Presence data to checked branches/From shapefiles menu
option . Only species included in the currently checked branches will be imported.

e DataManager will warn about the fact that this task can modify the database and
suggest doing a backup. As imported data will OVERWRITE existing one, it may be
recommendable to accept doing a backup to avoid data losing in case of an unexpected
modification or error.

e Next, a dialog box will allow you to select one or more shapefiles to import. As in
Windows Explorer, you can select several files just by using the Ctrl or Shift (get more
information in Windows help).

e Then a dialog box allows you to select if you want to import data for species that don’t
still have a map in the database, or for those that already have it, or for all (in the last
two cases you can decide if imported data will overwrite or will be added to existing
maps). You shall also select which habitats will be considered as valid for all the species
to be imported (when importing several species in a batch, you have to assign the same
valid habitats to all species).
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Importation options
(®) Import data only for species without map
() Impaort data only for species with map
() Impart data for all the species

Select valid habitats for the species:

[1%a []Lland

[] Al freshwaters
[] Lentic habitats
[] Small rivers
[] Large rivers

[] Small Channels
[] Large Channels

[] Small Ditches
[] Large Ditches

Merging method
(") Ovenwrite existing maps
(®) Add data to existing maps

)( Cancel

[] Small Drains
[] Large Drains

[] Wetlands
[] Reservoirs
=] Accept

e DataManager will read the first shapefile to

and show to you this dialog box:

be imported (there may be several ones)

Import ShapeFile Options

Import file:

Simplification tolerance in minutes: (0,20

¥

Optional filtering criteria {eft blank to import all)

C:\ModestRProjectiBDIUCN data terrestial
mammalsiTERRESTRIAL_MAMMALS_NOV2013.shp

Merge imported polygons

Use those zame options for the next files

>
>

|>( Cancel ‘ ‘J J‘\ccept|

Here you have the Merge imported polygons option. This option will merge imported
polygons for each species, so overlapping polygons will be merged and therefore data

simplified. This option can cause errors wh
disabled by default.
simplification factor to imported polygons,

en importing shapefiles, that is why it is

The same way, DataManager will not apply by default a

even if this options can positively affect

performance. If you are familiar with shapefile format, you can also add importation
criteria to filter which data will be imported. To do that, use the See/hide fieldlist button
to see the list of fields contained in the shapefile.

Import ShapeFile Options

Import file: C:\ModestRProjectBDVLICN data terrestial

mammalsiTERRESTRIAL_MAMMALS_NOV2013.shp

Simplification tolerance in minutes: (0,20 Merge imported polygons

-

<
<
lJ fosent J

Then you can select a field to see the values

Optional filtering criteria {eft blank to import all)

Use those same options for the nex files

/

Fdds contained in the file:

Operators: Values:

Abrocoma baliviensis
Acerodon humilis
Acerodon jubatus
Acerodon leucotis

AND Acerodon mackdoti

OR Acinoryx jubatus

NOT Addax nasomaculatus

IN Aegialomys galapagoensis
Aepeomys reigi
Bilirnnnda melannlera
< 1 2

it takes, and add criteria that will be used

as filter when importing. You can also directly write a condition in the textbox. The
syntax of the conditions is similar to the syntax of a WHERE clause in SQL.
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Finally you can decide to use those same settings for all remaining files to be imported
(if there is only one file to be imported, this option will have no effect). This option is
checked by default, so it will only be shown for the first file to be imported. But if you
want to use different settings for each file to be imported (for example different filtering
criteria) you can unchecked it, then DataManager will show this dialog box for each file
to be imported.

e Next, a dialog will be shown where you have to select the shapefile field that will be
used to identify the species name. This is mandatory when importing a shapefile that
contains several species maps. When importing several shapefiles where each one
contains a single species map, you can alternatively use the filename as species name,

by C“Cking on the Defau/t Select field to use as name

button_ Select the field that has to be used as species name or click on Default to use
filename as species name:

In this dialog you can see in the

. . . Fields contained in the file: Walues:
left side a list of the data fields - 0w =
id_no Plecotus sardus -
; ; ; Cryptotis obscura
contained in the shapefile to be /= Notopters macdonald
. . igi Pt at
imported. Selecting one of those | compier Myosorec mpt
. . . . year Melanomys zunigae
fields, in the rlght list you can see citation Neatoma palatina
o . island Moniachus monachus
the values took by this field. This  |legend Diplogale hosei
seasonal Emballonura semicaudata
can he|p you to select the r|ght subspecies Nomas_cus concolor )
s0UnCe Cercopithecus sclaten
* H : dist_comm Diplothrix legata
field that contains species o o =T
subpop Brachytarsomys villosa
names. Hylopetes sipora 4

You can decide to use this same [_, Accept

Use same option for the next files lx Default

field as species name for all

remaining files to be imported (if there is only one file to be imported, this option will
have no effect). This option is checked by default, so it will only be shown for the first
file to be imported. But if you want to use different fields for each file to be imported
you can unchecked it, then DataManager will show this dialog box for each file to be
imported.

After that last step, importation will start. You can cancel it in any moment, but species already
imported until this moment will be added to the database.

At the end of the task, information about imported species, not imported and warnings will be
shown on the right panel.

6.12 Exporting taxonomy to a CSV file

You can export taxonomic data of any branches you have checked of a DataManager database
using the Export/Export taxonomy of the checked species menu option. You will see two options
to export data to a CSV file in two different formats:

e Toa CSV (flat) file: data will be exported to a CSV file using the field delimited selected
in the preferences (Options/Preferences menu). First row will contain headers. Each
data row will contain the class, order, family, genus and species, in this order. The Map
exists column indicates with a 1 or a zero value if there is a map in the database for this
species or not, respectively. Here is an example:
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Class Order Family Genus Species Map exists
Mammalia Carnivora Ailuridae Ailurus Ailurus fulgens 1
Mammalia Carnivora Canidae Alopex Alopex lagopus 1
Mammalia Carnivora Canidae Atelocynus Atelocynus microtis 1
Mammalia Carnivora Canidae Canis Canis adustus 1
Mammalia Carnivora Canidae Canis Canis aureus 1
Mammalia Carnivora Canidae Canis Canis latrans 1
Mammalia Carnivora Canidae Canis Canis mesomelas 1

e To a structured CSV file: data will be exported to a CSV file using the field delimited
selected in the preferences (Options/Preferences menu). First row will contain headers.
Next row will contain a class. Next row will contain an order of this class, and so on until
species level. Once listed all species of a genus, next genus will be listed and so on. “Total
Species” column will contain the total number of species in the current taxonomic level
(class, order, family...). Here is an example:

Class Order Family Genus Species Total Species Map exists
Mammalia 6
Carnivora 6
Canidae 6
Canis 6
Canis adustus
Canis aureus
Canis latrans
Canis mesomelas

Canis rufus

N = = R = = T =

Canis simensis

6.13 Exporting maps to standalone map files

You can export maps of any branches of a DataManager database to standalone map files (files
with .IPMMAC extension) using the Export/Export checked maps/To Standalone map files
option. The exported files can be opened with MapMaker. This option will ask the user for
selecting a folder, and it will export all maps from the currently checked branches of the
database to this folder. Maps exported will contain full taxonomic information.

6.14 Exporting presence data to CSV data files

You can export maps of any branches of a DataManager database to CSV using the
Export/Export checked maps/ To presence data /To presence data and variables option. This
feature furthermore allows including environmental variables in the exported data. This option
will show a dialog box with several selections. A brief explanation of each option of this dialog
box will be shown in an emerging tooltip if you place the mouse on it. On the left groupbox you
can select if the exported data will be exported to one separated file for each species of the
selected branch, or to a single file where all species data will be consecutively stored. In the first
case, you will be asked to select on file name to output, whereas in the second one you will have
to select a folder where exported files will be saved. You can also set characters used as field
delimiter and decimal separator.
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Maps exportation te C5V options

Select file export format: Select data export style: Select varables to output
@ One single CSV file for all data

Cne CSV file by species
CSV Exportation options

Decimal
separator: ¢ separator: s

V| Add headers

| Add species taxonomy to each sample

'@ Valid samples (onfy for samples map data) -/ Environmental Variables

Presence pseudosamples data =1 1 [@ Marine

Bathy
Presence areas coordinates e

Field

e

2 5 |>( Cancel | |J Pccept |

The available exportation format options are:

e Valid samples: this option will export only valid sample data from maps. Therefore, it
will only be useful if the maps contain sample data, because range data (polygonal area
of presence) will be skipped. This option exports only samples checked as valid, either
automatically or manually, without any extrapolation (on the contrary of
pseudosamples exportation described above).

You can add environmental variables from the right tree, if there are variables available
(see section 6.26). In this case, a column will be added for each selected variable, with
the value (if it exists) of this variable at the coordinates of the samples.
The output will be a CSV file with this format. CoordLastModified column indicates the
date when each sample coordinate has been modified (see section 3.14 for some
explanations) . Taxonomy columns are optional depending of selected settings. As well
as the last column of this example, which here is the Bathymetry variable:
Class Order Family Genus Species Longitude Latitude CoordLastModified  Bathymetry
Batoids Pristiformes Pristidae  Anoxypristis ~ Anoxypristis cuspidata 100,095833  9,58749962 11/05/2015 0:00
Batoids Pristiformes  Pristidae Anoxypristis  Anoxypristis cuspidata 75 10 11/05/2015 0:00 -2204,7244
Batoids Pristiformes Pristidae  Anoxypristis Anoxypristis cuspidata 149,600006 -22,2830009 11/05/2015 0:00 0
Batoids Pristiformes Pristidae  Anoxypristis Anoxypristis cuspidata  149,600006 -22,2830009 11/05/2015 0:00 0
Batoids Pristiformes Pristidae  Anoxypristis Anoxypristis cuspidata 75 10 11/05/20150:00  -2204,7244
Batoids Pristiformes Pristidae ~ Anoxypristis Anoxypristis cuspidata 146,832993 -19,25 11/05/2015 0:00
Batoids Pristiformes Pristidae  Anoxypristis Anoxypristis cuspidata 140,166 -17,4160004 11/05/2015 0:00 0
Batoids Pristiformes Pristidae  Anoxypristis Anoxypristis cuspidata  80,3000031 13,0830002 11/05/2015 0:00 0
Batoids Pristiformes Pristidae = Anoxypristis Anoxypristis cuspidata 80,3000031  13,0830002 11/05/2015 0:00 0
Batoids Pristiformes Pristidae  Anoxypristis Anoxypristis cuspidata  80,3000031 13,0830002 11/05/2015 0:00 0
Batoids Pristiformes Pristidae = Anoxypristis  Anoxypristis cuspidata 80,3000031  13,0830002 11/05/2015 0:00 0
Batoids Pristiformes Pristidae  Anoxypristis Anoxypristis cuspidata 136,75 -12,1499996 11/05/2015 0:00
Batoids Pristiformes Pristidae  Anoxypristis Anoxypristis cuspidata 136,75 -12,1333303 11/05/2015 0:00
Batoids Pristiformes Pristidae  Anoxypristis Anoxypristis cuspidata 141,516663 -12,4333296 11/05/2015 0:00 0
Batoids Pristiformes Pristidae  Anoxypristis Anoxypristis cuspidata 136,75 -12,03333 11/05/2015 0:00 0
Batoids Pristiformes Pristidae  Anoxypristis Anoxypristis cuspidata 141,5 -12,75 11/05/2015 0:00 0
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Presence pseudosamples data: this option generates pseudosamples from rasterized
species map, so basing on a 1’x1’ cells precision. This requires that the maps are already
rasterized (see 3.6). This option is useful to generate sample data from range maps
where species presence is stored as polygonal zones. If the maps you have stored in the
database already are based on samples or occurrence records (i.e. downloaded from
GBIF), it’s probably preferable to directly export those samples (see option above “Valid
samples”) in turn of generating pseudosamples.

When selecting this option, Pseudosamples exportation options groupbox on the
bottom will activate to allow configuring pseudosamples generation.

You can also set the precision or density of the samples adjusting the width in minutes
of the cells that will be used. If for example you select 5’ cell width, at most one sample
for each 5’x5’ minutes cell on the world map will be generated, if the species is present
in any point of this cell. You can also set if the sample will be generated with the
coordinates of one corner or center of the cell. The smaller cell you select, the more
numerous samples you have, and with the higher accuracy. But for large zones, this can
result if a too large number of samples. You can also set if a sample has to be generated
if the species is just presentin the output cell, or in turn set a threshold of 1’x1’ minutes
cells occupation that has to be exceeded to generate a sample for this cell. For example,
if you set a cell output of 5’x5’, you could want that only if a species occupies at least
20% of this cell (that is 20% of 5x5= 5, so 5 cells of 1'x1’ minutes) a pseudo sample has
to be generated for this 5'x5’ cell.

You can also set how the pseudosamples coordinates will be exported regarding the cell
they correspond to: using the longitudinal coordinate of the center, right or left corner
of the cell, and so on for the latitudinal coordinate.

You can also add environmental variables from the right tree. In this case, a column will
be added for each selected variable, with the value (if it exists) of this variable at the
coordinates of the pseudosample.

The exported format will be the same than for the previously described option of valid
samples exportation, excepted for the CoordLastModified column, that obviously will
not appear.

Presence areas coordinates: this option will generate a CSV with the description of each
polygonal area selected in the map as occupied by the species (Warning! This polygon
will not be clipped to the selected habitat, it will contain all the coordinates selected by
the user, regardless of the habitat).

A Outer/Hole column indicates it the coordinates correspond to the outer limits of the
polygon, or to an inner hole. The type indicates the habitat selected for this zone. A
blank line separates each polygon.

Valid samples contained in the map will also be exported, each one in a line, with the
“FillSample” type. Environmental data cannot be added when using this exportation

option.
Outer(1)
Lon |Lat /Hole(0)|Polygon| Type [Class Order Family Genus  [Species
-56,13| 54,79 1 0 Sea |ActinopterygiilAcipenseriformes|AcipenseridaelAcipenser|Acipenser brevirostrum

160




ModestR Software

Quick start tutorial

-56,13] 55,13 1 0 Sea  |ActinopterygiilAcipenseriformes|AcipenseridaelAcipenseriAcipenser brevirostrum
-59,5 47,06 1 0 Sea |ActinopterygiilAcipenseriformes|AcipenseridaelAcipenser|Acipenser brevirostrum
-59,83 47,4 1 0 Sea |ActinopterygiilAcipenseriformes|AcipenseridaelAcipenseriAcipenser brevirostrum
-59,83 47,73 1 0 Sea |ActinopterygiilAcipenseriformes|AcipenseridaelAcipenseriAcipenser brevirostrum
-60,17| 47,73 1 0 Sea |ActinopterygiilAcipenseriformes|AcipenseridaelAcipenser|Acipenser brevirostrum
-60,5( 48,07 1 0 Sea |ActinopterygiilAcipenseriformes|AcipenseridaelAcipenseriAcipenser brevirostrum
-60,84 48,4 1 0 Sea |ActinopterygiilAcipenseriformes|AcipenseridaelAcipenser|Acipenser brevirostrum
-56,13| 54,79 1 0 Sea  |ActinopterygiilAcipenseriformes|AcipenseridaelAcipenseriAcipenser brevirostrum
-77,98| 33,94 1 1  [FillSamplelActinopterygiilAcipenseriformes|AcipenseridaelAcipenser|Acipenser brevirostrum
-76,71 35,97 1 2 [FillSamplelActinopterygiilAcipenseriformes|AcipenseridaelAcipenser|Acipenser brevirostrum
-67 40 1 3 [FillSamplelActinopterygiilAcipenseriformes|AcipenseridaelAcipenseriAcipenser brevirostrum
-74,73| 40,17 1 4 [FillSamplelActinopterygiilAcipenseriformesjAcipenseridaelAcipenser|Acipenser brevirostrum

6.15 Exporting presence data to raster files
You can export maps of any branches of a DataManager database to individual rasters in ASC

format, using the Export/Export checked maps/ To presence data /To ASC raster maps option.

Export ASC raster options from Aaaa

Select format style: ESRI ASCH options

Precision: | 1 degree w Export absences as NODATA

Select presence count method:

(®) Court f species is present in one cell

-
-

() Count f species occupies at least |25 11 minute blocks in cell

Select habitats to include:

Sea Land

All freshwaters

Lentic habitats Small Channels
Small rivers Large Channels
Large rivers Wetlands

Small Ditches
Large Ditches
Reservoirs

Small Drains
Large Drains
Set exportation zone boundaries

From longitude -180 |2 to|180
From latitude |-90 = to (50 |5

[] Clip data to species presence area

¥ Cancel | |2 Accept

e You can set the precision of the output adjusting the width in minutes of the cells that

will be used. If for example you select 5’ cell width, one metric value for each 5'x5’

minutes cell on the world map will be generated. By default it is 1 degree.
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You can also set presence count method: count a species if it is just present in the output
cell (default), or in turn set a threshold of 1’x1’ minutes cells occupation that has to be
exceeded to count a species in this cell. For example, if you set a cell output of 5’'x5’, you
could want that only if a species occupies at least 20% of this cell (that is 20% of 5x5=
5, so 5 cells of 1’x1’ minutes) the species has to be counted (so the value for this cell
incremented).

You can also select which habitats have to be included in presence detection. By default
all habitats are took into account. If you exclude one habitat, all samples or zones with
this associated habitat will be excluded from the presence detection.

You can define the zone boundaries to be examined in degrees, with a minimum of a
12x19 zone.

The “Export zero as NODATA” checkbox allows to select if a zero value (absence) for a
cell will be exported as NODATA (usually will not appear when showing the raster in a
viewer) or as zero (will be shown as a zero value).

The “Clip data to species presence area” checkbox allows to automatically clip the ASC
raster of each species to be exported to the area occupied by the species. This avoids
exporting unnecessarily large rasters.

A single ASC raster file will be exported for each species distribution map in the selected branch.
Cells where the species is present will be exported with a 1 value. Take into account that a huge
amount of disk space can be required when using this option with many species and at a high

resolution.

Remember that MapMaker can be used to visualize ASC rasters like the exported using this
option. For example this may be the result of a map exported to ASC raster displayed in

MapMaker.

Q ModestR MapMaker [DB:asas22.ModestRDB] [RASTER: D:\00tmp'\Prionace glauca.ASC] | EP ]
File Edit Samples View Layers Mapping ModestRtools Options Help ADMIN Y PRUEBAS

BRasaHsE o o 20389 o B «FILLOL

Map b +Zoom Scale
@ B

Detail Level

Auto Low Med High Highest

4% Mao Tools

© Zoom Select

Drag map
Show distar

O FreeHand
Rectangle

nce

*) Add sample
Edt sample

2 Show

o =

Detail Level: 0 Viewing from (-180/-121,7277) to (180/121,7277) Ready.
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6.16 Exporting samples to Darwin Core Archive style

You can export maps of any branches of a DataManager database to CSV data in a format that
can be easily adapted to generate a Darwin Core Archive (DwC), which is a format used to share
occurrence data through GBIF (www.gbif.org). To do that, you can use the Export/Export
checked maps/To Darwin Core Archive data option. DataManager will add unique ID’s for each
occurrence, as required by DwC format. Exported format will contains headers for each column,
and a row for each sample from each map exported. The format is based on the template
provided by GBIF in http://tools.gbif.org/spreadsheet-processor/, with 45 data fields for

ocurrences, but only some fields will be filed by DataManager, which are:
e occurrencelD: already explained above.
e class, order, family, genus: taxon names for those levels of the species

e specificEpithet: specific species name. For example, for “Isurus paucus” it will be
“paucus”.

¢ infraspecificEpithet: if you used subspecies at species level in the database, this field will
be the subspecies name. For example for “Acipenser oxyrinchus desotoi” it will be
“desotoi”. If you used species names, it will be empty. For example, for “Isurus paucus”
it will be empty.

e scientificName: full species name. For example, for “Isurus paucus” it will be “Isurus
paucus”; for “Acipenser oxyrinchus desotoi” it will be “Acipenser oxyrinchus desotoi”.

e taxonRank: rank of the taxon associated to the samples. It will be “species” by default,
but if DataManager detect a species name with three words, it will use “subspecies”
rank. For example, for “Isurus paucus” it will be “species”; for “Acipenser oxyrinchus
desotoi” it will be “Acipenser oxyrinchus desotoi”.

e decimallatitude, decimalLongitude: coordinates of the samples.

The exported CSV file will be easily opened with a worksheet application like Excel and copied
to the Excel template provided by GBIF in http://tools.gbif.org/spreadsheet-processor/, to
subsequently generate a Darwin Core Archive.

6.17 Exporting metrics and environmental data

DataManager can calculate and export several metrics from maps, like richness data, rarity
index, etc. If you have files containing environmental variables data, you can incorporate them
to DataManager to make that they can be exported at the same time that metrics. The way to
manage environmental variables is explained in section 6.26.

When selecting Export/Export checked maps/To metrics and variables in main menu, a dialog
box to select exportation settings is shown:
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Export metrics options from aaaaaa

Select format style: Select metrics and varables to output
Precision: -l:l = Metrics -
-] Richness
@ CSVlistin columns ") Excel worksheet {2007 or higher) : g Rarity index
_) C5V matrix flongitude X latitude) ~) ESRI ASCIl Raster matrix -] AODO index
Select richness count method: -0} E0O index
T Pateh index
@ Count f species is present in one cell [FIf Latiudinal range index
) Count ff species occupies at least |25 | 1x1 minute blocks in cell 0 m Habitat areas
i--D Environmental Variables
Set exportation zone boundaries = Marine
Cell coordinates .[7]@ Bathymetry
Ltz e Fl@ calcite 3
Fromlongtude 180 |2 to 180 |2 2 Gz | ) e @ coon
@ Right D Top .[Cl@ chia
From latitude |-30 = to |90 |= ) Left @ Bottom [ |(@ Cloud cover
@ DA
CS5V Exportation options ..["|¢@ Depth
Decimal separator: ,  ~ Field separator: ;  ~ -[C|@ Do
-[C(@ MNitrate
Select habitats to include: @ PAR
Sea Land )@ pH
..["|@ Phosphate
All freshwaters ..[“l@ PoC
Lentic habitats Small Channels Small Ditches Small Drains [C@ Salinity
Small rivers Large Channels Large Ditches Large Drains M@ Siicate -
Large rivers Wetlands Reservoirs
l}( Cancel | [=] Accept

e You can set the precision of the output adjusting the width in minutes of the cells that

will be

used. If for example you select 5’ cell width, one metric value for each 5'x5’

minutes cell on the world map will be generated.

e You can select which metrics will be in the output in the left selection tree:

O

Richness: the number of different species present in each cell of the selected
dimensions. This will be equivalent to a 0/1 presence matrix if you select only

one species for the output.
n 1
2i=1200;,
n
of the cell, and AOQ; is the Area Of Occupancy (taking into account all the world)

Rarity index for each cell, as CRI = where n is the richness

of each species i present in this cell.

n
2i=1P;
n
cell, and P; is the Patch distribution index (taking into account all the world) of

Patch index for each cell, as CPI — where n is the richness of the

each species j present in this cell. Patch index of each species has been

previously calculated when processing maps. In subsection 6.23 you can find

and explanation of patch index for each species is calculated.

st ,400;
n

of the cell, and AOO; is the Area Of Occupancy (taking into account all the world)

AOO index for each cell, as CAI — where n is the richness

of each species i present in this cell.

_ zn_lEOOi
EOO index for each cell, as CAI = l_T

of the cell, and EOO; is the Extent Of Occurrence (taking into account all the

where n is the richness

world and using convex hull method) of each species i present in this cell.
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n 1
Li=1LFR,
n
richness of the cell, and LR; is the latitudinal range (that is, the higher latitude

o Latitudinal range index: for each cell, as LRI — where n is the

minus the lower latitude, taking into account all the world) of each species i
present in this cell.

o Habitats area: the area in Km? for each kind of habitat in this cell. Take into
account that this value is calculated using a raster world map of 1’x1’ precision,
making results only roughly approximate, particularly for rivers and small
freshwater areas. Except for the CSV list in columns format, this option
necessarily produce a multiple sheet or multiple file output, as the area
occupied by each type of habitat in each cell will be outputted in a separate
sheet or file.

e Youcan also set richness count method: count a species if it is just present in the output
cell, orin turn set a threshold of 1’x1’ minutes cells occupation that has to be exceeded
to count a species in this cell. For example, if you set a cell output of 5’x5’, you could
want that only if a species occupies at least 20% of this cell (that is 20% of 5x5=5, so 5
cells of 1’x1’ minutes) the species has to be counted (so the value for this cell
incremented).

e You can also select which habitats have to be included in metrics calculus. By default all
habitats are took into account. If you exclude one habitat, all samples or zones with this
associated habitat will be excluded from the metrics calculus.

e You can define the zone boundaries to be examined in degrees, with a minimum of a
12x12 zone. Take into account that rarity index, patch index and area index are always
calculated in a world basis, independent from the zone boundaries selected for the
output.

e You can select how cell coordinates will be shown in output: using the coordinates of
the center or one corner of the cell.

e You can also select any environmental variables you want to output, for the precision
and boundaries, and with the same format that you selected. It must be pointed out
that it is also possible to only select environmental variables to output, without including
any metrics. To manage environmental variables see section 6.26.

e When exporting metrics (such as richness) in ESRI ASC format, using the “Export zero as
NODATA” checkbox you can select if a zero value for a cell will be exported as NODATA
(usually will not appear when showing the raster in a viewer) or as zero (will be shown
as a zero value).

Finally, you can select the output format for presence/richness data, among the following ones:

e CSV matrix (longitude X latitude): this format outputs a matrix with coordinates of each
cell at row (longitude)/column(latitude) headers, and metrics data as values for each
cell of the matrix. Here we see an example of richness output for a zone with longitude
from 109 to 120 and latitude from O to 11 and with a cell precision of 60’. Values of
longitude and latitude correspond here to the right-down corner of each cell. The zero
value in the first position of the first row has no signification; it is used to avoid
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importation problems with some applications like R. When exporting environmental
data in this format, if a value is missing for a cell, an empty value will appear on the

output.
0 110 111 112 113 114 115 116 117 118 119 120
0 1 1 0 0 0 3 0 0 4 3 0
9 0 0 0 0 O 0 0 0 o0 11 5
8 0 0 1 0 © o o 2 o0 4 7
7 0 0 1 0 o© o o 1 o0 2 3
6 0 0 0 0 © 0 2 0 1 12 o0
5 0 0 0 0 © o 1 0 o0 o0 9
4 0 0 0 0 4 0 0 0 0 6 12
3 1 0 0 0 O o o 0 o0 3 3
2 0 0 0 0 O 0O 0 0 0 o0 O
1 0 0 0 0 O o o o0 o0 1 3
0 0 0 0 0 0 0 0 0 1 o0 1

As the CSV format does not support several pages, if you select this output format and
several metrics to be outputted, you will be warned that one single CSV file for each
selected metric will be generated.

e (CSV list in columns: this format outputs a list with several columns: latitude and
longitude for each cell, and a column for each selected metric. Here we see an example
where a zone with longitude from 110 to 120 and latitude from 0 to 2 with a precision

of 30",
Small.Rivers. Large.Rivers. Lentic.Waters.
Latitude Longitude Species.Richness Sea.Area Land.Area  Area Area Area

2 110,5 1 3090,04356

1,5 110,5 1806,41211 968,580384 315,99288
1 110,5 2 2291,28846 800,403343
0,5 110,5 3 2418,75789 673,404884
0 110,5 4 2339,91575 752,482526

As this format requires loading all data to be outputted at the same time, if you select
several variables it can require a long time. When exporting environmental data in this
format, if a value is missing for a cell, an empty value will appear on the output.

e Excel worksheet (2007 or higher): this format will produce an XML file directly
recognized and readable by Microsoft Excel 2007 or higher. This format has the
advantage of being multipage, so one worksheet is generated for each metric to be
outputted.

e ESRI ASCII Raster matrix: this format outputs the ESRI ASCII format, widely accepted by
GIS software. Here we see an example where a zone with longitude from 120 to 125 and
latitude from O to 2 with a precision of 10".
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ncols 30

nrows 12

xllcorner 120

yllcorner 0

cellsize 0.166666666666667
nodata_value -1

-1-1-1-1-1-1-1-1-1-1-1-1-1-1-1-1-1-1-1-1-1-1-1-1-1-1-1-1-1-1

As the ESRI ASCII format does not support several pages, if you select this output format and
several metrics to be outputted, you will be warned that one single ESRI ASCII file for each
selected metric will be generated.

When exporting metrics (such as richness) in this format, using the “Export zero as NODATA”
checkbox you can select if a zero value for a cell will be exported as NODATA (usually will
not appear when showing the raster in a viewer) or as zero (will be shown as a zero value).

6.18 Exporting variables contribution report

The variables contribution report feature performs a statistical analysis for selecting those
variables that are affecting the most the distribution of one or more species. This analysis will
be performed for each species: the environmental variables selected are checked within a
selected area (i.e. the EOO of the species, all the world, a river basin...), comparing the range of
values that each variable takes where the species has a confirmed presence against the range it
takes in the selected area (also called background). Then an index of instability is calculated
using the fluctuation index of Dubois (1973) modified by Guisande et al. (2006) . Simply put,
the higher the fluctuation of a variable range between the areas where the species has a
confirmed presence and the background areas, the more likely this variable is affecting the
distribution of the species. Once the instability index is calculated the percentage of contribution
of each variable to the index is calculated. Those environmental variables with a higher
percentage contribution to the instability index can be considered as those more affecting the
most the distribution of the species.

This analysis is used as part of calculations such as environmental occurrence (see 2.9 and 3.11)
and Niche of Occurrence using a per-species layer (see 3.13), to select the variables that affect
the most the distribution of the species.

But you can also perform this analysis independently from Environmental Occurrence or Niche
of Occurrence features: a report about variable contribution for any rank species can also be
exported from DataManager, using the menu Export/Export checked maps/To variables
contribution report. This same option is also available going to Export/Export checked maps/To
RWizard  applications/To  SPEDInstabR, because  specific R and RWizard

30 Dubois, D.M. (1973) An index of fluctuations, Do, connected with diversity and stability of ecosystems: applications
in the Lotka—Volterra model and in an experimental distribution of species. Rapport de sythése 111, Programme
National sur I’environment Physique et Biologique, Project Mer. Commision Interministérielle de la Politique
Scientifique. Liege.

Guisande, C., Barreiro, A., Maneiro, I., Riveiro, I., Vergara, A.R., Vaamonde, A. (2006) Tratamiento de datos.
Ediciones Diaz de Santos, 367 pp.
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(http://www.ipez.es/RWizard/) packages have been developed to use report data generated by

this feature.

Contribution of variables to species distribution

Select Variables | Variable Analysis | Hull

| Pmcessing|

Select the variables to be used to calculate contribution

BQ Environmental Variables
=gl Marine
[V|@ Bathymetry
_[V|@ Calcite
7@ Ccoom
.[7]@ Chla
..[¥|@ Cloud cover
[7@ DA
..[W|@ Depth
_[7@ po
-[¥]@ Nitrate
[7]@ PAR

-Cl@ pH
Phosphate

POC
Salinity
Silicate

Temperature

L)@ batycsv
15l Terrestrial

m

It should be signalled that even if this calculation
can be performed with any kind of maps, it is
clearly aimed to sample maps, not to area maps.

First of all you will be asked to select the folder

for which you

selected.

Next step allows you to optionally
calculate Variance Inflation Factor
(VIF). A VIF value higher than 30 is
commonly considered an indicator of
collinearity among the variables. Thus,
you have the change choice of
removing those variables significantly
and,
redundant. But this is an optional step.

related therefore, that are
If you just want to include all variables,
you can simply continue. Take into
account that if two variables are very
highly correlated, the way that one of
them if a linear function of the other
VIF be

Involved variables will be marked to

one, cannot calculated.
allow you to remove one of them if

you want.

Click on Continue button to go to next
step.

want

where the report files will be saved. Then a step-
by-step window will allow you to set the options
to be used to calculate variable contribution.

In the first step you have to select the variables

calculate their

contribution index. You have to select at least 2
variables, but quite more variables will be usually

Contribution of variables to species distribution

Select Variables | Vanable Analysis | Hul | Processing|

Conrelation and

analysis

¥ Selected Variables
Default

@ Depth

@ Bathymetry

@ Chla

@ DA

@ PAR

@ Do

@ Nitrate

@ Cloud cover

@ Calcite

@ CDOM

Colinearity analysis

Press this button to calculate VIF (Varance Inflation Factor) of each
wvariable. You may consider removing variables with an VIF>30asitis

commonly considered an indicador of high collinearity.

x  Cancel

VIF

46,63

5.08
8,99
7.65
739
am
267
267
177

Delete

e Calculate
= WIF

I\ Pmiom‘EOontinue D;
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In the last step, you have to select many options that determine how variable contribution will

be calculated:

Contribution of variables to species distribution

__S?l?c‘l Variables Variable Analysis  Range  Processing

Li’ileoga)h'c Range
Input Precision:
() Bxtent of Occumence (® Occupied river basins () Shape () Full exdert 1 degree e
Maps to process
® Only sample maps () Only areas/mid maps () Al selected maps
Exclude maps with less than: |50 5| distinct samples Mumber of intervals: |30 =

Shape options  EQO options ~ River basins options  Report options

Select
@ shapes

Curmently selected shapes:

none

x  Cancel

Previous | Continue b:

e Geographic range: this setting determines the spatial background to be used to

calculate the variable contribution. Only the presences within this area will be used. The

options are:

O

Extent of Occurrence: the EOO of the species will be used as background area.
When selecting this option, specific options will appear in the bottom options
panel that allow to select how the EOO will be calculated (alpha shape, convex
hull.... see e.g. 2.8).

Occupied river basins: only the river basins where the species is present will be
used as background area. When selecting this option, specific options will
appear in the bottom options panel to select the river basin level to be used
(from 0O: largest basins; to 5: smallest basins). See section 2.14.2 for examples in
MapMaker of how this option works.

Shape: one or more specific shapes will be used to delimit the area that will be
used as background area. When selecting this option, specific options will
appear in the bottom options panel that allow to select the wanted shape(s).
Only the presences of a species within the selected shapes will be taken into
account.

Full extent: all the available data of each variable are used. Typically, world-wide
variables will be used. Therefore, the background will be the area where there
are values for a variable.
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e Input precision: cell size to be used to calculate contribution. This is usually the cell size
of the variables to be used. When selecting full extent it automatically changes to 1
degree, to avoid generating a heavy load task. But the user can set the wanted precision.

e Maps to process: you have to select which maps, from those checked in the tree, will
be processed: only sample maps, only areas (range) maps, or all of them. As said before,
contribution calculation is intended to be used with sample maps, but you can
eventually use it with area maps.

e You can also select to exclude maps with less than a specific number of samples (also
called occurrences). This can be useful to avoid calculating contribution for species with
very few presence data.

e You can select the number of intervals to be used to calculate contribution.

e Report options tab: besides CSV files where contribution data are export you can select
to export rasters in ASC format with data for each species presence (see 6.15) and a
raster with the mean contribution by cell for each variable, with the selected precision
(cell size).

Click on Continue button to start analysis.
Once analysis completed, results are exported to several CSV files:
ContribShortReport.CSV

The columns of this file are:

e C(lass, order, family, genus and species for each analysed species.
e For each one of the variables included in the analysis, there are the following columns:
o Contrib.Percent: the relative % of contribution of this variable to the presence
of the species. The sum of the Contrib.Percent of all variables should be 100%.
o Min.Presence: the minimum detected value of this variable where the species
is present (according to the used distribution data).

o Max.Presence: the maximum detected value of this variable where the species
is present (according to the used distribution data).

o Mean.Presence: the mean value of this variable where the species is present
(according to the used distribution data).

o Min.Extent: the minimum detected value of this variable in the considered

background.

o Max. Extent: the maximum detected value of this variable in the considered
background.

o Mean. Extent: the mean detected value of this variable in the considered
background.

Contribution.CSV
The columns of this file are:

e C(lass, order, family, genus and species for each analysed species.

e A column for each one of the variables included in the analysis with the relative % of
contribution of this variable to the presence/absence of the species. Therefore the sum
of all contributions should be 100% for each species.
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Instability.CSV

This file contains the intermediate results obtained in order to calculate variable
contribution. The columns of this file are:

e Class, order, family, genus and species for each analysed species.

e The name of the variable.

e The number of the interval. The will be as many interval rows as selected by the user to
perform calculation (30 by default).

e The upper limit of the interval.

e The number of presence values within this interval.

e The number of extent values within this interval.

e The number of presence values within this interval in percentage.

e The number of extent values within this interval in percentage.

e The instability index of this interval.

e The total instability index for this variable. Therefore it will be the same for all the
intervals of the variable.

e The contribution % for this variable. Therefore it will be the same for all the intervals of
the variable.

Besides those CSV files that are always exported, if you selected to mean contributions rasters,
a folder called Contributions will be created, containing an ASC raster file for each variable, with
mean contribution value for each cell within the selected background. A single raster with total
richness for the considered species will alse be saved into this folder.

If you selected to export presence rasters for each species, a folder called Species will be created,
containing an ASC raster file for each species.

6.19 Exporting clipped rasters

In section 2.9.4 we described the raster clipping feature in MapMaker. This feature is useful
when having to cut off some rasters using some single pattern. But sometimes you may want to
cut off rasters using as pattern the specific EOO of a set of species. It should be too tedious
having to do it species by species. Therefore, you can use DataManager raster clipping feature
to do it in a single operation.

To do that, the raster files have to be previously integrated in ModestR, typically as
environmental vatiables. Details about how to integrate environmental data in ModestR are
explained in section 6.26.

First select the wanted group (order, family...) of species to use as patterns in the DataManager
taxonomy tree. Then go to Export/Export checked maps/To clipped environmental data in the
main menu. A dialog box will appear where you will have to select the destination folder. As
existing files with the same name will be overwritten, we recommend to select an empty folder.

Next, a dialog box will appear where you have to set the exportation options:
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e Select the variables (raster data) you want to export in the left tree.

e Select which maps you want to export: only sample maps, only area (range maps), or
both.

e Select if you want to create a subfolder where clipped raster files for each species will
be stored. Those folders will be named as the corresponding species.

e Select how EOO will be calculated for each species. This EOO will be the pattern used
to cut off selected rasters, for each species. More details about each EOO calculation
mode can be found in section 3.6.

Once those settings set, click on the OK button and exportation will start. Take into account that
this process can require quite some time, depending on the number of selected species.

Environmental clipping options
Environmental variables to clip and export EOQOQ calculation mode for environmental clipping
=i Environmental Variables - Maps to export
=R | Marine
DTJ:| Bathymetry Export sample based maps
-1 BathymetryBIS Export area-based or mixed maps
-] baty 1minuto . ) -
-] Baty0-50 E Folder: C:\ModestRProject\PRIEBAS tmp m
I:l Calcite
- coom Create a folder for each species
D Chlorophyll a
-7 Cloud cover EOOQ for sample based maps
|:| Diffuze attenuation 2) Mone (EQOQ=ADO)
-[T] Dis=solved nxygen i
-] Mitrate ) Convex hull
- Par ) Parameters
~F pH © Alpha shape Apha value: 6,0 | degrees
D Phosphate
-]~ poc ~, Kemel density
-1 salinity -~ estimation 5
|:| Sea surface temperature
-] silicate EQO for area-based or mixed maps
@ Mone (EQOOQ=ADO)
() Conwesx hull
| Kot | of

6.20 Exporting latitudinal gradients

DataManager can calculate and export several latitudinal gradients for several metrics from
maps. When selecting Export/Export checked maps/To latitudinal gradients in main menu, a
dialog box to select exportation settings is shown:
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Export latitudinal gradients options

Select precision: Select habitats to include:
Precision: | = degrees of latiude /| Sea J| Small rivers
X *| degrees of longitude ¥| Land ¥| Large rivers

| Lentic habitats

Set exporation zone boundanies
From longiude |-1B0 =2 to longitude (180

From latiude 9 = to lattude |50
C5V Expaostation options X Cancel
Decimal separator: |, - Field separator: - 1 Accept

In this dialog box you can set:

e Precision: the dimensions of the cells that will be used to calculate gradients in degrees,
from 12 to 109. Latitude precision indicates the height of the latitudinal bands for which
gradients will be calculated. Longitude indicates the width of the cells that latitudinal
bands will be split in, to calculate some of the metrics into the latitudinal bands. Other
metrics will be calculated globally for all the latitudinal band, without taking into
account longitudinal cells.

e You can also select which habitats have to be included in metrics calculus. By default all
habitats are took into account. If you exclude one habitat, all samples or zones with this
associated habitat will be excluded from the calculus.

e You can define the zone boundaries to be examined in degrees, with a minimum of a
19x12 zone.

Output will be generated as a CSV file with the following columns:

e Latitude: top limit of the latitudinal band.

e Total.Species.Richness: total richness of the latitudinal band This metric is calculated
globally for all the latitudinal band, without taking into account longitudinal cells.

e Mean.Species.Richness: mean of the richness of the cells of the latitudinal band, taking
cells of the longitude width in degrees indicated in the dialog box described above. That
is, the richness of each cell of the longitude width and latitude height in degrees
indicated is calculated for a latitudinal band, and then the mean of all those values is
calculated. All cells are took into account to calculate the mean, even if they have a
richness of zero.

e SD.Species.Richness: standard deviation of the richness of the cells of the latitudinal
band, calculated in the same way than Mean.Species.Richness.

e Mean.AOO.Index: mean of the AOO (Area Of Occupancy) index metrics calculated for
each one of the cells of the latitudinal band, taking cells of the longitude width in
degrees indicated in the dialog box described above. That is, the AOO index of each cell
of the longitude width and latitude height in degrees indicated is calculated for a
latitudinal band, and then the mean of all those values is calculated. Be aware that only
cells with a richness value bigger than zero (that is, where there at least one species
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present) are took into account to calculate the mean. Details about AOO index metric
can be found in section 6.17 above.

e SD.AOO.Index: standard deviation of the AOO index of the cells of the latitudinal band,
calculated in the same way than Mean.AOO.Index.

e Mean.EOO.Index: mean of the EOO (Extent Of Occurence) index metrics calculated for
each one of the cells of the latitudinal band, taking cells of the longitude width in
degrees indicated in the dialog box described above. That is, the EOO index of each cell
of the longitude width and latitude height in degrees indicated is calculated for a
latitudinal band, and then the mean of all those values is calculated. Be aware that only
cells with a richness value bigger than zero (that is, where there at least one species
present) are took into account to calculate the mean. Details about EOO index metric
can be found in section 6.17 above.

e SD.EOO.Index: standard deviation of the EOO index of the cells of the latitudinal band,
calculated in the same way than Mean.EOO.Index.

e Mean.Rarity.Index: mean of the rarity index metrics calculated for each one of the cells
of the latitudinal band, taking cells of the longitude width in degrees indicated in the
dialog box described above. That is, the rarity index of each cell of the longitude width
and latitude height in degrees indicated is calculated for a latitudinal band, and then the
mean of all those values is calculated. Be aware that only cells with a richness value
bigger than zero (that is, where there at least one species present) are took into account
to calculate the mean. Details about rarity index metric can be found in section 6.17
above.

e SD.Rarity.Index: standard deviation of the area index of the cells of the latitudinal band,
calculated in the same way than Mean.Rarity.Index.

e Mean.Patch.Index: mean of the patch index metrics calculated for each one of the cells
of the latitudinal band, taking cells of the longitude width in degrees indicated in the
dialog box described above. That is, the patch index of each cell of the longitude width
and latitude height in degrees indicated is calculated for a latitudinal band, and then the
mean of all those values is calculated. Be aware that only cells with a richness value
bigger than zero (that is, where there at least one species present) are took into account
to calculate the mean. Details about patch index metric can be found in section 6.17
above.

e SD.Patch.Index: standard deviation of the area index of the cells of the latitudinal band,
calculated in the same way than Mean.Patch.Index.

e Mean.Latitudinal.Range.Index: mean of the latitudinal range index metrics calculated
for each one of the cells of the latitudinal band, taking cells of the longitude width in
degrees indicated in the dialog box described above. That is, the latitudinal range index
of each cell of the longitude width and latitude height in degrees indicated is calculated
for a latitudinal band, and then the mean of all those values is calculated. Be aware that
only cells with a richness value bigger than zero (that is, where there at least one species
present) are took into account to calculate the mean. Details about latitudinal range
index metric can be found in section 6.17 above.

e SD.Latitudinal.Range.Index: standard deviation of the area index of the cells of the
latitudinal band, calculated in the same way than Mean.Latitudinal.Range.Index.
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e Mean. AOO: mean of the AOO of all species present in the latitudinal band (taking into
account the AOO that each species occupies in all the world, independently from the
range selected for the analysis). This metric is calculated globally for all the latitudinal
band, without taking into account longitudinal cells.

e SD.AOO: standard deviation of the AOO of all species present in the latitudinal band
(taking into account the AOO that each species occupies in all the world, independently
from the range selected for the analysis). This metric is calculated globally for all the
latitudinal band, without taking into account longitudinal cells.

e Mean. EOO: mean of the EOO of all species present in the latitudinal band (taking into
account the EOO that each species occupies in all the world, independently from the
range selected for the analysis). This metric is calculated globally for all the latitudinal
band, without taking into account longitudinal cells.

e SD.EOO: standard deviation of the EOO of all species present in the latitudinal band
(taking into account the EOO that each species occupies in all the world, independently
from the range selected for the analysis). This metric is calculated globally for all the
latitudinal band, without taking into account longitudinal cells.

e Mean.Latitudinal.Range: mean of the latitudinal range occupied by all species present
in the latitudinal band (taking into account the area that each species occupies in all the
world, independently from the range selected for the analysis). This metric is calculated
globally for all the latitudinal band, without taking into account longitudinal cells.

e SD.Latitudinal.Range: standard deviation of the latitudinal range occupied by all species
present in the latitudinal band (taking into account the area that each species occupies
in all the world, independently from the range selected for the analysis). This metric is
calculated globally for all the latitudinal band, without taking into account longitudinal
cells.

e Mean.Patch.Distrib: mean of the patch value of all species present in the latitudinal
band (taking into account the area that each species occupies in all the world,
independently from the range selected for the analysis). In subsection 6.23 you can find
and explanation of patch index for each species is calculated. This metric is calculated
globally for all the latitudinal band, without taking into account longitudinal cells.

e SD.Patch.Distrib: standard deviation of the patch value of all species present in the
latitudinal band (taking into account the area that each species occupies in all the world,
independently from the range selected for the analysis). This metric is calculated
globally for all the latitudinal band, without taking into account longitudinal cells.

6.21 Exporting species data to Maxent

DataManager can export species presence data in a format directly importable by Maxent?.,
Maxent is able to import data in form of occurrences from one or more species. To export this
data, select the wanted node in the tree, then go to Export/Export checked maps/To Maxent in
main menu. A dialog box will be shown.

31 Futher information about Maxent software can be found in: Steven J. Phillips, Miroslav Dudik (2008) Modeling of
species distributions with Maxent: new extensions and a comprehensive evaluation. Ecography 31(2):161-175.
DOI: 10.1111/j.0906-7590.2008.5203.x
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i o

Map exportation to MaxEnt

Pseudosamples coordinates Select data export style:
Il Walid samples {onby for samples map data)
@ Certer Right Left
@ Presence pseudosamples data
Latitude P P
@ Center Top Baottom

Pseudosamples exportation options
Select samples precision: |9 | minutes cells
@ Add sample iz species is present in one cell

Add sample if species occupies at least (25 = 11 minute blocks in cell

|>( Cancel | |J Accept |

Options are quite similar to the ones explained in section 6.14. excepted for the absence of some
options such as environmental variables or full taxonomy exportation, as those options are not
suitable for Maxent. Once accepted, DataManager will generate and export a CSV file with
selected species data. Consult the Maxent documentation for more details about how to import
and use them in Maxent software.

6.22 Exporting species data to RWizard applications
DataManager can export species presence data in a format specifically designed to be imported
by particular RWizard applications. RWizard (http://www.ipez.es/RWizard ) is a GUI interface

for R statistical software, which can integrate a type of extensions called RWizard Applications.

Several of those RWizard Applications have already been developed to specifically use data
exported form ModestR. To export data from DataManager to those RWizard applications for
ModestR, select the wanted node in the tree, then go to Export/Export checked maps/To
RWizard applications in main menu. There are currently implemented options to export data to
KnobR, MapsR, FactorsR, EnvNicheR and SPEDInstabR. Depending on the option you select, a
dialog box with the required options will be shown. Depending on the case, the options are quite
similar to the ones already explained to export metrics or presence data (see 6.14 and 6.17).

6.23 Exporting summary data

DataManager can calculate and export several metrics from maps, like richness data, rarity
index, etc. When selecting Export/Export checked maps/To summary data in main menu, a
dialog box to select output file is shown. Then a CSV file is generated containing the following
columns for each select species:

e Taxonomy: Class, Order, Family, Genus, Species

e Total Area Of Occupancy of the species: Total. AOO

e Total area for each habitat type occupied by the species: Sea.Area, Land.Areaq,
Large.Rivers.Area, Small.Rivers.Area, Lentic.waters.Area, etc.
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e Total Extent Of Occurrence of the species: Total.EOO

e Minimum and maximum coordinates where the species is present : Min.Longitude,
Max.Longitude, Min.Latitude, Max.Latitude

e Patch index 3% Patch.Index. This index is calculated as:

Patch.Index =total FOO of species / total convex hull area of species

where EOO is the Extent of Occurrence, calculated according to user settings (see 3.6);
and convex hull areais the area of the convex hull calculated from all the presence data
for the species (both samples and areas), but taking into account only habitats valid for
the species. For example, is a species is only present in marine habitats, only sea areas
will be took into account to calculate EOO and the convex hull area of the species.

e EOO.Mode: indicates the way the EOO has been calculated for this map. EOO mode is
selected when processing maps (see section 3.6) and can be: none (EOO=AQO),
ConvexHull, ConcaveHull (alpha shape) or DensityEstimation (kernel density).

e Alpha.Value: when the EOO mode is alpha shape, this value indicates the value of the
alpha parameter used to calculate the EOO.

e ConvexHull.Area: area of the convex hull of the map. This value is independent from the
chosen EOO mode, and it is ised to calculate the patch index value, as explained above.

e NumSamples: number of valid samples contained in the map (must be 0 for pure range
maps)

e HasAreas: set to 1 if the map contains presence areas (samples are not took into
account, only range areas); zero otherwise.

Remember that characters used as field delimiter and decimal separator can be selected in the
preferences (Options/Preferences menu).

6.24 Exporting JPEG/BMP images

DataManager can generate and export JPEG/BMP images from maps. When selecting
Export/Export checked maps/To JPEG/BMP image in main menu, a dialog box to select the
output folder will be shown. Next, an exportation settings dialog with several tabs is shown. The
exported image is by default a full world map view. If you want to export a specific zoomed view,
you should set the wanted boundaries in the first tab (Dimensions and format).

32 |t is important to point out that patch index calculation has been modified after version 1.3.2 of
ModestR. The current calculation used is the one described here.
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Set map display options

{ Dimensions and format | Grid and scale I Display options ‘

Set zone boundaries
From longitude  |-180,0000 = to longitude |180,0000

From latitude  |-30,0000 = to latitude (30,0000 |=

Set image size and quality for exportation

Resize image: rj 20 = %
Resulting map dimensions: 1638 X 819
Image quality: U 100 = %
Image format
@ JPEG _ Bitmap (BMP)

You can also modify resulting image size and quality. By default the image size is set to be slightly
bigger than your screen resolution, which may be enough to use the image in a presentation, a
document, etc. If you need more resolution, for example to allow zooming on the image, you

can increment this size.
In the next tab, Grid and scale, you can add a grid and a numeric scale to the map.

In the last tab, Display options, you can select which elements from valid/invalid samples, text,
arrows or placemarks will be shown on the exported map. Presence areas will be always shown.
You can also add a raster to the exported maps. Rasters will typically correspond to
environmental data. To add a raster, you have to have previously integrated it in ModestR, as
described in section 6.26. You can find more information about raster display settings in section
2.9.1.

You can also add shapes to the maps to be exported. You can find more information about

shapes in section 2.14 and 4.5.

Set map display options

| Dimensions and format | Grid and scale |;

Show map elements

Show valid samples [7] Show text [7] Show placemarks

[ Show invalid samples 7] Show amows

Rasters and templates

Cumenthy selected raster:
Add raster none

Add Curmrertly selected templates:
@templates nane 9

X cancel| B ox]
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Once set and accepted those options exportation will start, showing a dialog box where each
exported map is shown. As this requires loading all the world map data and recreating each
species map, it can take a long time to be completed, depending on the number of maps to be
exported.

6.25 Exporting JPEG/BMP density map images

DataManager can generate and export JPEG/BMP images from density maps calculated for each
species. An example of those maps is explained in 2.9.5 . When selecting Export/Export checked
maps/To JPEG/BMP density maps in main menu, a first dialog box to select kernel density
calculation setting. The settings here are quite the same than explained in 2.9.5.

Density based Hulling Options
Density based hull options
Parameters Maps to include

@ Include only sample maps

Cell width: minutes Dont use duplicates o TELEE R
Density map options
Rowey Mousl HEI= Show only significart densities
[} Visual fitering
Smockhing: X | 1,00 |5 By habitat -

% Transparency: |35

Hcancel | | ¢ff 0k

Then another dialog box to select the output folder will be shown. Next, an exportation settings
dialog with several tabs is shown, that is the same than explained in 6.24, excepted for raster
and shapes settings, that are not available here. The exported image is by default a full world
map view. If you want to export a specific zoomed view, you should set the wanted boundaries
in the first tab (Dimensions and format). Remember that in the last tab, Display options, you can
select which elements from valid/invalid samples, text, arrows or placemarks will be shown on
the exported map. Below there is an example of a map exported using this feature, where
samples have been hidden to only show density information.

Max
A i - o
I e _
(e % &= ﬁ_/;;f:j:- S = =
— "] wn
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6.26 Managing environmental variables

ModestR allows adding environmental variables, coming as data in CSV or ESRI ASC files (i.e. Bi-
Oracle®®) to metrics exportation options (see section 6.17). This option is needed to obtain
integrated outputs where metrics and environmental variables for a specific zone are included,
to perform data cleaning using environmental data, to calculate niche of occurrence, to show
environmental data in a map, etc.

To Add/modify/delete environmental variables you can use the Layers/Manage environmental
variables menu in DataManager, or also in MapMaker (the same variables will be available from
any ModestR application, no matter if you added them from MapMaker or DataManager). Then
a dialog box will be shown. In this dialog box a tree shows the currently configured variables,
ordered using their assigned type. On the bottom-left side, you can see two groups of buttons,
one for variables, and the other for types.

If you select a variable in the tree, its settings will be shown in the right panel, in read-only mode.
You can delete a variable by selecting it in the tree and using Delete button for variables, or the
equivalent option of the contextual menu (clicking the right-mouse button on the tree). You can
edit a variable by selecting it in the tree and using Edit button or the equivalent option of the
contextual menu. The settings of the variable will be shown in the right panel, and the read-
write mode will be activated to allow modifications. You can select to save or to discard changes
using the corresponding buttons on the bottom.

Environmental variables management
Environmental vanable settings
-@ Environmental Variables - Name: Bathymetry Type: |Marine
ol Description:
..... Bath.ymetry Bathyetry (m) 6'x6°
..... Calcite
..... COOK =
----- Chia Shortname: Bat
..... Cloud cover 2
..... DA, Units:
..... Depth File:
..... Do C:modestrprojeci\data\environmentvars\mannas
..... Nitrate \bathymetry 6x6.asc
..... PAR
..... pH 5o
..... Phosphate
..... POC 180 : 90
..... Salinity
..... Silicate
..... Temperature
___J Prueba . ;
. batyCSV
___J Terrestrial e
Variables Types
e | e B e s
& |j Import | i Delete | ¥  Close

33 Tyberghein L., Verbruggen H., Pauly K., Troupin C., Minur F., de Clerck O. 2012. Bio-ORACLE: a global
environmental dataset for marine species distribution modelling— Global Ecology and
Biogeography, 21: 272-281.
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To add a variable you can use the Add button for variables, or select an existing variable in the
tree and select Add Var using this as template option in the contextual menu (pressing the left-
mouse button).

The fields you can set for a variable are:

e Name: a brief descriptive name of the variable. This name will be shown in the tree.

e Type: a descriptive type for the variable. This type will appear in the tree as the upper
level. The variable will appear hanging from it. Use types to classify and group variables
by some criteria that can make easier to find them.

e Description: Short description of the variable. This description will appear when
selecting the variables in the tree. Enter a description that makes easy to understand
what the variable is.

e Short Name: a short (3-4 characters) to name the variable. This name will be used in
MapMaker when adding an environmental variable to be shown at the mouse cursor on
the map.

e Units: this optional field allows entering the measuring units for the variable (i.e. Km.,
2C, mol/I., etc...).This will be used in MapMaker when adding an environmental variable
to be shown at the mouse cursor on the map.

e File: the file associated to the variable. This file has to contain data for the variable,
usually for all the world. Use the Select button to select a file.

e Format: select the format of the variable data: CSV or ESRI ASC.

e If you select CSV settings, the variable is intended to be stored in a CSV in matrix form,
where rows correspond to longitudes, and columns to latitudes. Data have to be
arranged in the way that top left corner corresponds to the maximum latitude (typically
909) and the minimum longitude (typically -1809). For this format you have to indicate
the following fields:

o Cell size in minutes: each element of the CSV matrix stores the value of the
variable for a square cell of a certain size in minutes. Indicate the minutes in this
field.

o No Data value: indicate in this field the value used to indicate that there is no
value for the variable for a certain cell. It is typically -9999.

o Top corner longitude and latitude: indicates the coordinates that correspond to
the first value of the file. Usually there are -1809 longitude and 909 latitude.

o First row contains headers/ First column contains headers: check/uncheck those
options to set if the CSV file contains a first row/column of headers, that has to
be skipped when reading variable data.

o Decimal separator: indicates the character used as decimal part separator in the
CSV file. It can be point or comma.

o Field separator: indicates the character used as field part separator in the CSV
file. It can be comma or semicolon.

If you want to add several variables which data is contained in several files in a same folder and
that have the same format, you can use the Import button. In this case you will only have to
enter a descriptive type for the variables that will be imported, select the kind of format (ASC or
CSV) and select all the files to import. A variable will be added, linked to each one of the selected
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files. The name will be set by default to the filename. You can later edit those variables to modify

or complete the remaining fields.

You can also easily add, edit or delete types using the buttons for types. To edit or delete a type,
you must select it first on the tree. Take into account that deleting a type, all variables within
this type will also be deleted.

To change a variable from one type to another, you can edit the variable and just change its
type, or drag and drop the variable over the target type on the tree.
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7 MapMaker import/export files format

7.1 Import sample data from a CSV file

You can import samples from a CSV file to add them to a MapMaker map. On the main menu,
select File/Import/Sample data from CSV. You will have to select the file where the CSV data is
located. A dialog box with the importation options will be shown:

Set importation options for samples C5V file

SR Select coord columns order in C5V file

First row contains headers @ Longitude, Latitude Decimal separator: ! M
) Latitude, Longitude

First column containg species name Field separator: ;=
Samples conversion
Sample poirt size: 100 [ Skip samples in 0.0 coordinates

Skip samples with same longitude

Make the sample habitat auto-checked and latitude coordinates

[7] Consider and remove duplicated samples i they are equal until |4 | th. decimal

Select valid habitats for the species:

[ Sea [ Land

[ Small rivers [ Large Channels  [] Lamge Ditches [7] Large Drains [ Reservoirs _] Accept
[ Large rivers

[T] Al freshwaters
[ Lentic habitats [] Small Channels  [] Small Ditches [ Small Drains ] Wetlands

The accepted format is a list of samples in the form:

[Species]; Longitude ;Latitude ([Species] field is optional)
or
[Species] ;Latitude; Longitude ([Species] field is optional)

In the dialog box you can select the correct options for the format of the CSV file to import:

e The order of the coordinates in the CSV file (Longitude;Latitude or vice versa)
e If the first columns contains the species name.

e If the first row contains headers (in that case first row will be skipped).

e Decimal separator and field separator.

More details about CSV samples importation are explained in section 2.3.

7.2 Importing samples from GBIF online database

You can import samples from the GBIF online database to a MapMaker map. On the main menu,
select File/Import/Samples from online GBIF database or the equivalent button of the toolbar.
You will have to write the desired species name (alternatively you can select it from a ModestR
database). Then you can choose if you want MapMaker to look for synonyms in GBIF database.
More details about GBIF samples importation are explained in section 2.3.
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7.3 Importing areas from ESRI ASCII probability distribution models
You can import distribution data from distribution models with a ESRI ASC raster probability
format, like the obtained using Maxent3, to the currently opened ModestR map in MapMaker
using the File/Import/ESRI ASC probability distribution data menu option. This importation
option allows producing range maps from probability distribution data.

You should have previously generated one ESRI ASC file that will contain a probability matrix,
where each element of the raster matrix represents the probability of presence for a species in
a cell of a specified size (usually 5’x5’). Only probability matrixes with values between 0 and 1
are supported.

When using this importation option, you first have to select the ESRI ASC file. Then a dialog box
will allow you to set several settings:

e Default probability cutoff: the minimal probability under which presence data will not
be imported. If for example you select 0.75, only cells with a probability >=0.75 will be
imported to the map.

e Use minimal probability at presence: this option is only available if you are importing
data to a map where samples already exist. In this case, this option allows you to use as
probability cutoff the lowest probability value where a sample exists in your map. For
example, you can download samples to MapMaker for the species X, then import a
probability distribution data file to the map, and MapMaker will automatically find the
probability values in the points where there are samples in your current map, and use
the minimum of these values as probability cutoff to import probability data. The
selected value is displayed after importation.

¢ Valid habitats: you have to select which habitats (at least one) are valid for the species
data you are importing. Only areas corresponding to those habitats will be accepted and
shown in the map.

Import from ESRI ASC probability distribution data [5m]
Set probability cutoff for data to be imported:

Probability cuteff: (0,7500 =

Select valid habitats for the species:

Sea Land

All freshwaters
Lentic habitats Small Channels Small Ditches ¥ Cancel
Small rivers Large Channels Large Ditches

Large rivers Small Drains Wetlands
Rieservoirs Large Drains

34 Futher information about Maxent software can be found in: Steven J. Phillips, Miroslav Dudik (2008)
Modeling of species distributions with Maxent: new extensions and a comprehensive evaluation.
Ecography 31(2):161-175. DOI: 10.1111/j.0906-7590.2008.5203.x
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Once accepted this dialog box, the importation process will start. MapMaker will transform each
cell with a probability greater or equal than the selected cutoff value to an occupied area in the
map, applying the selected habitats. This way, if a cell (or some portion of it) is not located in
the habitats selected as valid, it will not be shown in the map (or only the valid portion will be
shown). It is important to take into account than some imported areas can be very small,
therefore not visible in a full world map view. To allow you to localize all the imported areas,
you can use the encircle presence areas feature (see subsection 2.14), as shown in this figure,
where some areas are hardly visible in a full world map view, but easily located thanks to the
rectangles that encircle them, and visualized zooming in.
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7.4 Importing from Shapefiles

You can import areas or samples from files in ESRI Shapefile (SHP) format, which is a widely used
format in GIS software. Currently, only shapefiles containing polygons or points can be imported
(that is, Polygon, PolygonZ, PointZ or Point type shapefiles). Other shapefiles containing types
like Polyline are not supported by now. Polygons will be converted to areas, whereas points will

be converted to samples.

A dialog box will be shown where you can see data contents from the shapefile to be imported.
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Import ShapeFile Options SEE/hlde
Import file: C:ModestRProjectiBD\Anoplogaster cornuta.shp fIEId lISt ontained in the file: Operators: Values:

> Sample 0 -
bUtton < Sample 1
L R — < Sample 2
Simplification tolerance in minutes: 020 = V| Merge imported = Sample 3
AND Sample 4
- e - . OR Sample 5
Ontional filterina criteria_{l&ft blank to imoor all) NOT Sample &
. . < IN Sample 7
Criteria textbox S Sample 8
Sample 9

Sample 10 ¥

K Cancel E E E E

If you are familiar with shapefile format, you can also add importation criteria to filter which
data will be imported. To do that, use the See/hide fieldlist button to see the list of fields
contained in the shapefile. Then you can select a field to see the values it takes, and add criteria
that will be used as filter when importing. You can also directly write a condition in the textbox.
The syntax of the conditions is similar to the syntax of a WHERE clause in SQL.

You also have the Merge imported polygons option, which is checked by default. This option will
merge imported polygons, so overlapping polygons will be merged and therefore data
simplified. But in case of errors when importing shapefiles, try to import them with this option
unchecked. The same way, MapMaker will apply by default a simplification factor of 0,2 minutes
to imported polygons. This options can positively affect performance, but if you really need to
import data with a precision higher than this, you can set simplification tolerance to zero.

If the imported Shapefile contains points that will be converted to samples, a dialog box will be
shown:

Set importation options for samples data

Samples conversion

Sample point size: (100 = V| Skip samples in 0,0 coordinates

| Make the sample habitat autochecked Skip samples with same longitude
and latitude coordinates

Consider duplicated samples if they are equal urtil |4 |2 th. decimal

¥

Select valid habitats for the species:
X Cancel
Sea Land
All freshwaters
Lentic habitats Small Channels Small Ditches Small Drains Wetlands
Small rivers Large Channels Large Ditches Large Drains Reservoirs
Large rivers

The options of this dialog box are the same than the shown when importing samples from CSV
or GBIF. You can find more details in subsection 2.3.

If the Shapefile contains polygons, this dialog box will be shown, where just the valid habitats
for the species have to be selected. If an area is not located in the habitats selected as valid, it
will not be shown in the map (or only the valid portion, if any, will be shown).
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Select valid habitats for new data

Select valid habitats for the species:

[7] Sea [ Land

[ Small rivers [] Large Channels [ Large Ditches [7] Large Drains [T Reservairs
[ Large rivers ] Accept

[ Al freshwaters
[[] Lentic habitats [ Smal Channels ~ [] Small Ditches [ Small Drains [[] Wetlands

7.5 Importing from KML files

You can import areas and samples from files in KML format, which is a widely used format in GIS
software. Currently, only polygon and point elements from a KML file can be imported. Polygons
will be converted to areas, whereas points will be converted to samples. Besides this, as
MapMaker parses KML files primarily as XML data, only KML files that comply with well-formed
XML documents rules are currently supported (as KML files are XML-specialized files).

If the imported KML file contains points, which will be converted to samples, a dialog box will be

shown:

Set importation options for samples data

Samples conversion

Sample poirt size: [100 |2 Skip samples in 0.0 coordinates

| Make the sample habitat auto-checke ip samples with same longitude

[¥] Make th le hab hecked Sk | h | d

and latitude coordinates
Consider duplicated samples if they are equaluntl |4 2| th. decimal
Select valid habitats for the species:
x Cancel

[ Sea [C] Land

[ Al freshwaters
[T] Lentic habitats [ Small Channels  [—| Small Ditches ] Small Drains ] Wetlands

7] Small rivers [7] Large Channels [ Large Ditches [ Large Drains 7] Reservoirs

[T Large rivers

The options of this dialog box are the same than the shown when importing samples from CSV
or GBIF. You can find more details in subsection 2.3.

If the KML file only contains areas, this dialog box will be shown, where just the valid habitats
for the species have to be selected. If an area is not located in the habitats selected as valid, it
will not be shown in the map (or only the valid portion, if any, will be shown).

Select valid habitats for new data

Select valid habitats for the species:

[F] Sea [ Land

] Small rivers [7] Large Channels  [] Large Ditches [ Large Drains [7] Reservoirs
[ Large rivers £l Accept

[] Al freshwaters
[ Lentic habitats [] Small Channels [ Small Ditches [] Small Drains [T Wetlands
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7.6 Export map view to an image file

You can export the map view you are currently seeing in MapMaker to a JPEG or BMP file, using
the Export current map view button in the toolbar, or the File/Export/Current map view as image
menu option. Next, a dialog box will appear with several tabs.

In the Grid and scale tab you can set if you want to see a grid/scale in the exported image, every
degress/minutes you want this grid/scale, etc. In the Dimensions and format tab you can directly
modify the coordinates of the portion of the map that will be exported. By default, the same
view currently displayed in MapMaker will be exported. You can also select the size of the
exported image. By default, MapMaker sets the image size as slightly bigger than your screen
resolution. This is usually a good resolution to use the image in another document, presentation,
etc. But if you want a more precise image that can be zoomed correctly, you can increase the
image size.

Finally, you can select between JPG or BMP format.

[Set map display options

; Dimensions and format ;| Grid and scale

Set zone boundaries
From longitude  |-180,0000 = to longtude |180,0000 =

From latitude | -50,0000 = to latitude 90,0000 |=

Set image size and quality for exportation

Resize image: r/} 20 = %
Resulting map dimensions: 1638 X 819
Image quality: U 100 2] o
Image format
@ JPEG _) Bitmap (BMP)

B Accept

& Preview l)( Cancel

7.7 Export presence areas and samples

You can export presence areas and samples from the map to a file using the File/Export menu
options. When exporting presence areas using this option, you should take into account that
presence areas are actually stored in a different way than they are displayed in the map. For
example, when the user selects a zone and then selects the Sea habitat to fill in this selection,
land part will not be filled. But the data exported by default will be the coordinates of the zone
selected by the user, not the exact zone filled. To export presence areas clipped to the coastline,
either for land or sea areas, you should select the corresponding option, which is available when
exporting to KML or shapefile. Two precision levels are proposed: medium and high. Medium
precision is faster and quite precise when working with large areas. For an exact clipping to
coastline, you can use the high precision option, but this can require a very long time.

Samples, in turn, will be exported using their exact coordinates. Only valid samples will be
exported. The exportation formats you can select are:

188



ModestR Software Quick start tutorial

e To CSV:you can export to this format either presence areas or samples. See section 6.14
for details of the output formats.

e To KML: in this case a KML file will be [Export options
generated, with polygons corresponding KML export options
to the presence areas, and placemarks

Areas export options

for samples. As explained before, you can Cipto coastine | Medium precision  +
select to clip presence areas to coastline,

or just export presence areas as they Samples to include

@ Include only valid samples

where added to the map. R

KML files are widely recognized by GIS
software and applications like

GoogleMaps or GoogleEarth. Anyway, we
have detected that some applications l* Cancel] [_J Ok]

have problems to correctly read and
interpret KML files that contain very complex polygons. In this case, shapefiles seem to
work better.

e To Shapefile: this option is similar to the KML exportation, excepted that you have to
select exporting presence areas or samples. Currently you cannot export both data to
the same shapefile.

7.8 Export presence areas to ASC rasters
This option generates a raster in ASC format, with the selected precision, where the cells where
the species is present have a value not null (usually 1, but can be selected by the used). This
option is located in the menu File/Export/To ASC raster.

Export ASC raster options

Select precision:

Precision: |5 minutes -

ESRI ASCI options

Walue for presence areas: |1,00000

Ak

|>C. Cancel | [‘_J .Pucceptl

7.9 Export environmental data (clipped rasters)

This option allows exporting environmental data clipped to presence areas or shapes. It's
explained in section 2.9.4. The exportation format is an ASC raster. It is located in the menu
File/Export/ Environmental data.

A report in CSV format is also generated with data about clipped areas in km? and simple
statistical measures (max, min, mean, std and quartiles) for the environmental data in the
clipped areas. The format of this report is like that (when clipping using shapes, the report will
contain a section for each shape):
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Species_1 Total.Area Sea.Area Land.Area Large.rivers. Small.rivers. Lentic.water Small.channi Large.chann¢ Small.ditche Large.ditche Small.drains Large.drains, Reservoirs.A Wetlands.Ar.

Species_1 698894,584 0 698894,584 0 0 0 0 0 0 0 0 0 0 0
Species_1

Species_1  Variable Num.Values Min Max Mean Std Sum Quartile.1 Quartile.2 Quartile.3

Species_1  Altitude Clip 11077 1 2731  597,31868  410,90834 6616499 254 567 851

Species_1  BIO1Clippec 11321 0,7 19,2 13,22012 2,77992 149665 11,6 13,1 15,4

Species_1  BIO10 Clippe 11321 7,9 28 20,72597 2,97527  234638,7 18,8 20,4 23,2

Species_1  BIO11Clippe 11321 -53 12,9 6,30609 2,97016 71391,3 4,4 6 8,6

The columns are:

e Total.Area in km? of the area used to clip the rasters.

e Total area for each habitat type of the area used to clip the rasters: Sea.Area, Land.Area,
Large.Rivers.Area, Small.Rivers.Area, Lentic.waters.Area, etc.

e For each variable clipped:

Number of not null values (cells) in the clipped area.

Minimum and maximum value of the variable in the clipped area.

Mean and standard deviation of the values of the variable in the clipped area.

Sum of the values of the variable in the clipped area.

o O O O O

Quartiles of the variable in the clipped area.

7.10 Export occupied areas summary report

This option generates a report in CSV format with the areas in km? of each type of habitat where
the species is present. A similar report, but for any set of species (not just of one), can be
obtained using DataManager. Moreover, in MRMapping a similar report is available for any rank
or arbitrary group of species (families, orders, etc...). MRFinder offers a similar feature to
calculate the area of any arbitrary selection in the map.

In MapMaker this options is located in the menu File/Export/Areas summary report.

MapName Total. AOO  Sea.Area Land.Area Large.rivers..Small.rivers. Lentic.water Small.chann(Large.chann¢Small.ditche Large
ModestR Map 698894,584 0 698894,584 0 0 0 0 0 0

The output format is a CSV file with the following columns:

e Total Area Of Occupancy of the species: Total. AOO

e Total area for each habitat type occupied by the species: Sea.Area, Land.Areaq,
Large.Rivers.Area, Small.Rivers.Area, Lentic.waters.Area, etc.

e Minimum and maximum coordinates where the species is present : Min.Longitude,
Max.Longitude, Min.Latitude, Max.Latitude

7.11 Export environmental layer report

As explained in 2.11, when creating an environmental layer, you can export a report that
contains several files about the created layer. You can export this report any time later going to
menu Mapping/Niche of occurrence/Manage environmental layers. Select the wanted layer in
the list that will appear and click on Edit details button. A panel will be displayed on the right,
where you can click on the Export report button.

The exported report contains the following files:

e [Name of the layer]_Axes.JPG: an image with just the axes used to define the polar
coordinates.
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e [Name of the layer] _ColorMap.ASC: an ASC raster where each cell contains the color
value of each cell according to the environmental layer, as a 32 bits integer that
corresponds to an ARGB color.

e [Name of the layer] _ColorScale.JPG: an image with the axes used to define the polar
coordinates and the full rectangle that represents the color scale assigned to the
rectangular area where there are data in the layer.

e [Name of the layer] _DataScale.JPG: an image with the axes used to define the polar
coordinates and a point for each cell of the world map (or the region used to calculate
the environmental layer) in its corresponding location in the polar coordinates system,
and with its corresponding color.

e [Name of the layer] _X.ASC: an ASC raster where each cell contains the X coordinate of
the cell in the polar coordinates system of the environmental layer.

e [Name of the layer] _Y.ASC: an ASC raster where each cell contains the Y coordinate of
the cell in the polar coordinates system of the environmental layer.

e [Name of the layer] _Density.ASC: an ASC raster where each cell contains the density
value of the cell in the polar coordinates system of the environmental layer.

e [Name of the layer] _DensityScale.JPG: an image with the same format than the [Name
of the layer] _DataScale.JPG mentioned above, but presenting the density values. Areas
with higher density (corresponding to environmental conditions more frequent) will
appear in warmer colors than lower density areas.
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8 MRFinder import/export files format

In this section we briefly explain the main file formats used by MRFinder to export data from
species from a ModestR database. Remember that some exportation defaults concerning CSV
format can be set in the MRFinder default settings. Several MRFinder exportation options are
similar to some DataManager exportation features. The difference is that MRFinder exportation
options will be applied to species present in one specific area that can be additionally filtered,
as explained in section 4.8, while in DataManager you just select one taxonomy branch to be
exported.

8.1 Importing selections from Shapefiles

In MRFinder you can import selections to search for species from shapefiles. This is introduced
in 4.4. You can import areas from files in ESRI Shapefile (SHP) format, which is a widely used
format in GIS software. Currently, only shapefiles containing polygons can be imported (that is,
Polygon and PolygonZ type shapefiles). Polygons will be converted to selections.

To import a shapefile go to File/Import selection/From shapefile menu. After selecting the file to
be imported, a dialog box will be shown where you can see data contents from the shapefile to

be imported.
Import ShapeFile Options SEE/hlde
Import file: C:\ModestRProjectBD\Anoplogaster cornuta shp ﬁeld lISt ontained in the file: Operators: Values:
b Sample 0 -
button Sample 1
< Sample 2
Simplification tolerance in minutes: 020 |5 Merge imported = Sample 3
AND Sample 4
- e I . OR Sample 5
Ontional filterino criteria_{&ft hlank to imnort all) NOT Samplo £
. . = IN Sample 7
Criteria textbox b Sample 8
Sample 9
Sample 10 2

¥ Cancel = Accept E E E

If you are familiar with shapefile format, you can also add importation criteria to filter which
data will be imported. To do that, use the See/hide fieldlist button to see the list of fields
contained in the shapefile. Then you can select a field to see the values it takes, and add criteria
that will be used as filter when importing. You can also directly write a condition in the textbox.
The syntax of the conditions is similar to the syntax of a WHERE clause in SQL.

If the imported shapefile contains several shapes (which is quite usual), once imported a dialog
box will ask you if you want to add a single selection that include all shapes contained in the
shapefile, or to split them in several selections. As explained in 4.6, as MRFinder can search for
species discriminating several selections, the difference is that if you add a single selection (even
if it contains several shapes), you can only obtain the species in the selection as a whole. If you
add several selections, you can obtain search results grouped by selection.
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Warning 3

Imported selection data contains several selections. Do you want to split
% and import each selection as a distinct selection? (Press Mo to store
imported selection as a whole)

If you select to split the shapes in several selections, a dialog box will show the fields contained
in the shapefile. A shapefile can contain several fields with values assigned to each shape
contained in the file. This dialog box allows you to see those fields and the values they take, by
clicking in the wanted field. This is to help you to select which field you want to use to split and
group the shapes contained in the shapefile in several selections.

For example, in the dialog box shown here as example:

Select field to use as name

The file you are importing containg data fields for each selection. You can select the

field to be used to name the selections, or select Default to use default names:

Fields contained in the file: Walues:

AREA a1 o

PERIMETER 2

AL_BAS 3

4

LEVEL1 5

LEVELZ 6

LEVEL3 = |7

LEVEL4 8

LEVELS 9

LEVELE 10

DEM_MEAN 1

DEM_STDEV 12

ASPECT_MEA 13

ASPECT_STD 14

SLOPE_MEAN 15

SLOPE_STDE T ||16 i
l)( Default l‘_] Accept l

If we select as field the one that is highlighted (“AU_BAS_ID”), the shapes contained in the
shapefile will be grouped using this field. So all shapes with the value “1” in the field
“AU_BAS_ID” will be grouped and added as a single selection to MRFinder. Then all shapes with
the value “2”, and so on.

8.2 Importing selections from KML

In MRFinder you can import selections to search for species from KML files. This is introduced in
4.4, To import a KML file go to File/Import selection/From KML file menu. The steps are quite
the same than the described above for shapefiles (see 8.1) with the difference that the first
dialog box that allows adding importation criteria when importing shapefiles will not appear
when importing KML files. If the imported KML contains several shapes (which is quite usual)
you will be able to select if you want to import them as a single selection or to split them, the
same way as described for shapefiles (see 8.1).
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8.3 Importing from CSV

In MRFinder you can import selections to search for species from a CSV
file. To import a CSV file go to File/Import selection/From CSV file
menu. The expected format consists of two columns: longitude and
latitude or vice versa (that can be selected by the user during
importation). Each row should correspond to a point of the shape.

8.4 Exporting metrics data

Latitude
47,8150215
47,8150215
47,8150215
47,5225754
46,3527908

45,4754486
44 3056641

Longitude
-44,3056641
-44,8905563
-45,1830025
-45,7678986
-46,9376831
-47,8150253
-49 777256

MRFinder can calculate and export several metrics from maps from selected species, such as

richness data, rarity index, etc. When selecting Export metrics in the exportation tools of the
search result window (see section 4.8), a dialog box to select exportation settings is shown, with
the same options and operation as the corresponding option in DataManager. You can find more

details about metrics exportation in section 6.17.

Export metrics options

Select format style: Select metrics and variables to output
Precision:|5 2| minutes by cell =-¥]%] Metrics
. M Richness

@ CSV matrix (ongitude X latitude) ) BExcel worksheet (2007 or higher) @I Rarty index

) CE5Vligt in columng 1 ESRI ASCIl Raster matrix ¥ AQOD index
Select ichness count method: M ELL T

o Patch index
@ Court if species is present in one cell o Lattudinal range index
_) Count if species occupies at least |25 1x1 minute blocks in cell .| Habitat areas
_ _ QEIQ Environmental Variables
Set ewportation zone boundaries oo u@ Marine
Clip data to selected region & CD.D TEEE . I:\@ Terrestrial
Longitude Latitude E@ S
5 53 ) Center ") Center -
@ Right ) Tep
14 66 7 Left @ Bottom

CS5V Exportation options
Decimal separator: ,  ~ Field separator:  ;  ~
Select habitats to include:
Sea Land

All freshwaters

Lentic habitats Small Channels Small Ditches Small Drains
Small ivers Large Channels Large Ditches Large Drains
Large rivers Wetlands Reservoirs l)(

Cane | (2 e

An important aspect that has to be pointed out is that while in DataManager only rectangular
areas can be set to calculate and export metrics, in MRFinder irregular areas can be used,

regarding the selected area in the map. The process is this:

e If you selected a rectangular area to analyse in the MRFinder map, the boundaries of
this area, adjusted to the nearest integer degree, will be used by default to calculate and

export metrics.

e If you selected an irregular area to analyse in the MRFinder map, the boundaries of this
area will be used by default to calculate and export metrics. But the output will be a

matrix adjusted to the rectangle that circumscribe the irregular area, using the nearest

integer degree, but where the values corresponding to the cells outside of the selected

irregular area will be set to zero.
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e Inany case, you can modify area boundaries disabling the Clip data to selected region in
the metrics dialog box, and setting different rectangular boundaries.

8.5 Exporting latitudinal gradients

MRFinder can calculate and export latitudinal gradients for several metrics from maps from
selected species. When selecting Export gradients in the exportation tools of the search result
window (see section 4.8), a dialog box to select exportation settings is shown, with the same
options and operation as the corresponding option in DataManager. You can find more details
about latitudinal gradients exportation in section 6.20.

8.6 Exporting taxonomy to a CSV file or to clipboard

You can export taxonomic data of the selected species using the Export taxonomy in the
exportation tools of the search result window (see section 4.8). You will see three options to
export data:

e To clipboard: this option will copy the list of names of the selected species to the
clipboard.

e To a CSV flat file: this option has the same operation that the corresponding option
of DataManager. You can find more details in section 6.12.

e To a CSV structured file: this option has the same operation that the corresponding
option of DataManager. You can find more details in section 6.12.

8.7 Exporting maps
You can export maps data of the selected species using the Export Maps in the exportation tools
of the search result window (see section 4.8). You will see five options to export data:

e To grouped summary: this option exports a list of species present in each of the
selected regions to search in, to a CSV file. Therefore, the first column is the region
name, and the next columns correspond to summary data about each species
present in this region. This option allows obtaining a list of species present in each
region.

e To full summary: this option has the same operation than the corresponding option
of DataManager. You can find more details in section 6.23. This option does not do
provide information about the region where a species has been found. To have this
information, use “To grouped summary” option.

e To presence data: this option has the same operation than the corresponding option
of DataManager. You can find more details in section 6.14.

e To Maxent: this option has the same operation than the corresponding option of
DataManager. You can find more details in section 6.14.

e To standalone map files: this option has the same operation than the corresponding
option of DataManager. You can find more details in section 6.13.

8.8 Exporting statistical data
You can export statistical data of the selected species using the Export stats in the exportation
tools of the search result window (see section 4.8). You will see two options to export data:

e Toa CSV structured file: this option will generate a CSV file with the following columns:
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Subclass, Order, Family, Genus and Species: those columns will be shown
in a structured way similar to the used when exporting taxonomy to a CSV
structured file in DataManager (see section 6.12.).

Total.Species: this column will count the number of species for each higher
taxonomic level, in a structured way similar to the used when exporting
taxonomy to a CSV structured file in DataManager (see section 6.12.).
Total.Rare.Species: this column is similar to the previous one, but it will only
count the number of rare species for each higher taxonomic level.
Rare.Species: this column contains a “1” value for the rare species,
otherwise it will be empty.

A0O.km2: this column summarizes the total AOO in Km? occupied by each
taxonomic level (from species to subclass), but only within the bounds of
the selected area. That is, if you selected an area of 4 Km?, the maximum
value of this column will be 4. This column is calculated with a precision of
+1'x1’.

Mean.AOO: this column summarizes the mean AOO occupied by the species
of each higher taxonomic level (from genus to subclass), within the bounds
of the selected area.

SD.AOO: this column summarizes the standard deviation of the area
occupied by the species of each higher taxonomic level (from genus to
subclass), within the bounds of the selected area. If there is only one species
in a higher level (for example in a genus), this value will be obviously empty.
Maximum.Latitude: this column summarizes the maximum latitude where
a species is present, for each taxonomic level (from species to subclass),
within the bounds of the selected area.

Mean.Max.Latitude: this column summarizes the mean of the previous
column for each higher taxonomic level (from genus to subclass), within the
bounds of the selected area.

SD.Max.Latitude: this column summarizes the standard deviation of the
maximum latitude where species are present for each higher taxonomic
level (from genus to subclass), within the bounds of the selected area. If
there is only one species in a higher level (for example in a genus), this value
will be obviously empty.

Minimum.Latitude, Mean.Min.Latitude, SD.Min.Latitude: those columns
contain similar result than the three previous ones, but for the minimum
latitude where species are present.

Maximum.Longitude, Mean.Max.Longitude, SD.Max.Longitude : those
columns contain similar result than the three previous ones, but for the
maximum longitude where species are present.

Minimum.Longitude, Mean.Min.Longitude. SD.Min.Longitude: those
columns contain similar result than the three previous ones, but for the
minimum longitude where species are present.

Real.Area.Reference.Area: this column is the ratio between the real area
occupied by a species within the bounds of the selected area, and the
reference or potential area that this species could take up in this selected

196



ModestR Software

Quick start tutorial

area, taking into account the valid habitats for this species. For example, is
a species is only present in marine habitats, only sea areas will be took into
account to calculate reference area for the species. The maximum value of
this column will be obviously 1 (if a species takes up all the areas with valid
habitats for it, into the bounds of the selected area), but take into account
that this column is calculated with a precision of £1'x1’.
Mean.Real.Area.Reference.Area: this column summarizes the mean of
the real area/reference area ratio explained before, for all species of each
higher taxonomic level (from genus to subclass).
SD.Real.Area.Reference.Area: this column summarizes the standard
deviation of the real area/reference area ratio explained before, for all
species of each higher taxonomic level (from genus to subclass). If there is
only one species in a higher level (for example in a genus), this value will be
obviously empty.

e ToaCSV flat file: this option will generate a CSV file where there are no summarize rows for

higher taxonomic levels than species, so only some of the columns described above for the

CSV structured file option will be exported. They are: Subclass, Order, Family, Genus,
Species, Rare.Species, AOO.km2, Maximum.Latitude, Minimum.Latitude,
Maximum.Longitude, Minimum.Longitude, Real.Area.Reference.Area.

8.9 Exporting region coordinates
You can export the coordinates of the region you selected in the map to do a search in MRFinder

using the Export region coords in the exportation tools of the search result window (see section

4.8). You will see two options to export data:

e To clipboard: this option will copy the coordinates (longitude, latitude) of the

vertexes of the selected region to the clipboard.

e To a CSV file: this option will export the coordinates (longitude, latitude) of the
vertexes of the selected region to a CSV file, using the default delimiter and decimal
point settings. The resulting file will look like this:

"Longitude";"Latitude"
-64,40827;37,33813
-66,89748;38,27158
-72,4982;39,5162
-77,16547;40,1385
-81,21043;40,1385

8.10 Export map view to an image file
You can export the map view you are currently seeing in MRFinder to a JPEG or BMP file, using

the Export current map view button in the toolbar, or the File/Export/Current map view as image

menu option. Next, a dialog box will appear with several tabs. The settings and steps are the

same than in MapMaker (see 7.6).
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8.11 Export selections to shapefile or KML

You can export current selections in the map to a shapefile or a KML file using the
File/Export/Current selection menu option, and then selecting the wanted suboption. All
selections will be exported to the file in the selected format.

8.12 Export to ASC rasters

This option generates a raster in ASC format, with the selected precision, where the cells
corresponding to the selections in the map have a value not null (usually 1, but can be selected
by the used). This option is located in the menu File/Export/Current selections/To ASC raster.

Export ASC raster options

Select precision:

ESRI ASCI| options

Value for selected areas:  |1,00000 =

[}( Cance-ll [_] .Pncce-ptl

8.13 Export environmental data

This option allows exporting environmental data clipped to the selections currently added to the
map. It's explained in section 4.12.3. The exportation format is an ASC raster. It is located in the
menu File/Export/ Environmental data for selections. Besides clipped rasters a report is
generated as a CSV file. More details can be found in section 7.9.

8.14 Export selection areas summary report
This option generates a report in CSV format with the areas in km? of each selection currently
added to the map. This option is located in the menu File/Export/Selection area summary

repor t.

Area Total.Area Sea.Area Land.Area Large.rivers..Small.rivers. Lentic.water Small.chann( Large.chann¢Small.ditche Large.ditche: Small.dr:
Region 1 12486850,2 7357684,37 5009050,18 12037,9188 13418,0881 40556,1719 641,505403 28,2510168 545,991673 1,24475277 104,004
Region 2 210154,301 205277,693 4359,11177 39,7605351 1,98068858 449,092818 0 0 0 0

Region 3 7294616,21 1989837,92 5216552,31 49795,0012 4815,26997 18173,362 93,115466 2,43716662 24,3640554 0 14,8686
Region 4 1429657,68 1429657,68 0 0 0 0 0 0 0 0

The output format is a CSV file with the following columns:

e Area: name of the selection.

e Total Area of the selection

e Total area for each habitat type in the selection: Sea.Area, Land.Area, Large.Rivers.Area,
Small.Rivers.Area, Lentic.waters.Area, etc.

e Minimum and maximum coordinates of the selection : Min.Longitude, Max.Longitude,
Min.Latitude, Max.Latitude
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9 MRMapping import/export files format

9.1 Exporting geographic overlapping areas report

In order to calculate spatial overlaps in MRMapping, once the distributions are added to the
map, the user has just to select the menu File/Export/Geographic overlapping. A dialog box will
allow selecting the reference area or geographic background to be used. The available options
are (1) the whole world, (2) a country, a river basin or any other desired area that can be added
by the user as a shape file; and (3) the extent of occurrence (EOQ’s) of the considered
distributions.

Results are exported to a CSV file. To better understand the results, it is worth to explain that
when performing overlap calculations, a 2x2 contingency table is internally determined from the
observed values as shown below:

A=1 A=0
B=1 |a b
B=0 |c d

Here A and B are a pair of distributions, while a, b, c and d are respectively the extension area
in km? where both distributions overlap, where only B is present, where only A is present, and
where none of the two taxonomical entities are present (therefore, d will depend on the
selected geographical background). Another 2x2 expected contingency table is determined
considering row and column marginal totals so that:

A'=1 A'=0
B=1 |a b’
B'=0 |c’ d’

In where a’= ((a+c)*(a+b)) / (a+b+c+d), b ‘= ((b+d)*(a+b)) / (a+b+c+d), ¢’ = ((a+c)*(c+d)) /
(a+b+c+d), and d’ = ((c+d)*(b+d)) / (a+b+c+d).

A brief explanation of each column of the results is provided below:

e Distribution 1 and 2: the names of the compared pair of distributions

e Total Overlap km2: the total area in km? of the region where both distributions overlap.

e Observed %Overlap Distribution 1 and 2: observed percentage of each distribution area
that overlaps with the other one. For distribution 1 it is (a/(a+c))x100, while for
distribution 2 it is (a/(a+b))x100.

e Expected HO %Overlap Distribution1 and 2: expected percentage of each
distribution area that would overlaps with the other one assuming the independency
hypothesis (Ho). Thus, it is calculated in the same way than Observed %Overlap, but
using the 2x2 expected contingency table. For distribution 1 it is (a’/(a’+c’))x100, while
for distribution 2 it is (a’/(a’+b’))x100.

e ESP observed: observed fraction of shared presences (ESP). ESP is derived from the
Sgrensen similarity index (the classic formula used to compare two samples in a
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contingency table: 2a/(2a+b+c)). Values close to 1 reflect strong similarity while values
close to 0 reflect strong dissimilarity.

e ESP HO expected: analog to ESP observed, but calculated using the 2x2 expected
contingency tables: 2a’/(2a’+b’+c’). It is the expected ESP under the Ho or independency
hypothesis. Therefore, an expected ESP lower than the observed ESP can be an
indication of a positive association between distributions (distributions tend to co-occur
more than if they were independent) and vice versa.

e Chi-Square: Pearson’s chi-square statistics calculated from the observed and expected
contingency tables.

e ChiSqgr P Value: p-value corresponding to the obtained chi-square statistics, applying
the Benjamini-Hochberg procedure to adjust p-values for multiple comparisons. This p-
value is a classical indicator of the statistical significance of the results.

e Fisher Lower MidP: p-value obtained using the Fisher’s exact test lower tail mid-P variant
applying the Benjamini-Hochberg correction. Besides its interest as indicator of the
statistical significance of the results, it can also be used as a similarity index that provides
information about the more likely direction of the association between a pair of
distributions. This index ranges between [0, 1], with values close to 0 indicating strong
negative association between both distribution, and values close to 1 indicating strong
positive association.

e Correl Coef: this value corresponds to the widely used correlation coefficient, also called
phi coefficient (¢) of the observed contingency table. It is:

b = axd—b+*c
\/(a+b)*(c+d)*(a+c)*(b+d)

This coefficient ranges from -1 to 1, where +1 indicates total similarity/overlap; -1
indicates total dissimilarity/segregation; and O indicates no relationship. As expected,
Fisher’s test values of 0 coincides with ¢ < 0 and Fisher’s test values of 1 with ¢ > 0.

e (Odds Ratio (OR): this coefficient is classically used to assess how strongly the presence
of Ais associated with the presence of B in a contingency table:

_(axd)
OR—(b*C)

OR range from 0 to +o< and their classical interpretation is that when OR>1 the presence
of Ais considered to be associated with the presence of B; OR<1 indicates the contrary;
and OR=1 indicates no relationship.

e YuleQ: Yule’s Q is another coefficient used to assess the association between A and B:

_(axd)=(b*0)

(axd)+ (b*c)

Qrange from -1 to +1. A value close to +1 indicates a strong positive association between
A and B; a value close to -1 indicates a strong negative association; and Q=0 indicates no
relationship.
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9.2 Exporting environmental overlapping areas report

The calculation of environmental overlaps in ModestR requires the usage of an environmental
layer (EL) that can be considered similar to a geographical background, translated to the
environmental space. In a few words, an EL can be seen as a multidimensional compound of
several environmental variables projected in a bidimensional polar coordinates system. The
variables used to build an EL will obviously influence the results, and using different EL’s will lead
to different overlap measures. An EL can be built considering a specific geographic region
selected by the user as reference area (e.g. a country, a drainage basin, the extent of occurrence
of one or more species, or an arbitrary polygon). A step-by-step explanation about how to create
an environmental layer in ModestR can be found in section 2.11 .

To calculate the overlaps between each pair of environmental distributions in MRMapping the
user has to go to the menu File/Export/Environmental overlapping and select the EL to be used
as reference. A dialog box allows setting the following parameters:

e Tolerance/Grid: in order to calculate overlaps, the polar coordinates system of the EL
used as reference is split into a grid in which the cell size can be selected by the user,
either setting the grid dimensions or a tolerance value that may oscillate from £0.01%
to £5% of the size of the whole polar coordinates system. Overlaps are measured just
by counting the cells of the grid that contain points corresponding to the distributions
to be compared. The higher the tolerance the higher is the grain size used to perform
calculations, then the more likely it is the degree of overlap.

e Random trials: in order to provide a supplementary assessment on the significance of
the results, it is possible to compare the observed results with those of an arbitrary
number of null distributions. These are generated by polling the occurrences of two
environmental distributions and calculating the overlap of a number of randomly
selected points equal to the original ones.

A report of the results is exported to a CSV file. A brief explanation of each column of this file is
provided below:

e Distribution 1 and 2: the names of the compared pair of distributions

e Columns from Observed.%Overlap.Distribution1 to YuleQ have the same meaning as the
ones previously described for geographical overlaps (see section 9.1), just in the new
context of environmental overlaps. Similarly to what was explained above for
geographical overlaps, for environmental overlap calculations 2x2 contingency tables
are internally determined from the observed and expected value, and used to calculate
the results of those columns.

In the case of the environmental space, the grids previously described, which are constructed
for each distribution in order to quantify overlaps within the EL, can be straightforwardly
transformed in histograms. As a cell can contain zero, one, or several points corresponding to a
distribution in the environmental space, it is easy to consider each cell as a bin of the histogram.
Using this approach, distance and similarity measures are also calculated between the
normalized histograms P and Q of each pair of distributions (in a normalized histogram the sum
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of all probabilities is equal to 1). The following measurements correspond to the columns of

Table 3,

Prob.Dist.EuclideanDistx100: Euclidean distance between the two histograms. As
this column can show very small values, the obtained value was multiplied by 100 to
make it more easily readable. It is:

EuclideanDist = 100x

where n=number of bins of the histograms, Piand Q;refer to the ith bin of
the P and Q histograms respectively.

Prob.Dist.BrayCurtis: the Bray Curtis similarity index (Sung-Hyuk Cha, 2007) has a
range [0, 1] where values close to 0 reflect dissimilarity and values close to 1 reflect
similarity. It is:
2x Y1y min(Py, Q1)

(P + Q)
Prob.Dist.ChiSquare the Chi-square distance (Pele and Werman, 2010) has a range

BrayCurtis =

[0, 1] where values close to O reflect similarity and values close to 1 reflect
dissimilarity. It is:

n
ChiSquareDist = 1 M
2L (P + Q)
Prob.Dist.Bhattacharyya: the Bhattacharyya distance is another distance measure
(Bhattacharyya, 1943). It has a range [0, 1] where values close to 0 reflect similarity
and values close to 1 reflect dissimilarity. It is:

n

BhattacharyyaDist = |1 — Z + PixQ;

i=1

In order to provide a supplementary assessment on the significance of the results, it is

possible to compare the observed results with those of an arbitrary number of null distributions,

as noted previously. To a null distribution from a pair of distributions A and B with 4, and B,

sets of points respectively, first a set of points Sis built as S = A, B,, . Then a pair of distributions

A’ and B’ are created. A" and B’ will respectively contain nA,, and nB,, points randomly took from

S. Then the overlap between A’ and B’ is calculated and compared to those of A and B. Under

normal circumstances, the overlap between the null distributions generated in this way will be

higher than observed ones, indicating that the results of comparing A and B are more significant

than if we are comparing two random distributions of the same size.

If the user has selected this option, the following columns will be included in the CSV report:

Random.Test.Trials: number of random models generated and compared with the
observed data, as selected by the user.

Percent.Better.Than.Random.Trialst: percentage of times in which the overlap
between the observed distributions are lower than the overlaps between randomly
simulated distributions.
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e Percent.BetterOrEquals.Random.Trials: percentage of times in which the overlaps
between the observed distributions are lower or equal than the overlaps between
the randomly generated ones. This measure is specifically aimed to the cases where
one distribution is totally contained in another one, or two distributions are identical
(i.e. there are overlaps of 100%). In those cases, as commented above, randomly
generated distributions cannot have higher overlaps than the observed ones.

Besides the CSV report, the output also includes a richness graph in which the niches of all the
selected taxonomical entities are overlapped (niche species richness) within the environmental
space in order to visualize the environmental conditions at which a higher number of species
seem to be able to maintain viable populations.

The user can optionally select to have a detailed report that additionally includes the
contingency tables for each pair of distributions, detailed information about the geographical
and environmental distributions, and a set of graphs showing each pair of distributions and their
overlaps can be exported.

Finally, other relevant information about the environmental distributions which is included in
the detailed report is:

e Distribution: the name of the distribution

e Percent.Env.Layer Cells.Presence: percentage of the cells of the EL used as reference
where the distribution is present. The same as overlaps, this value will depend on the
grid size selected to perform calculations, as explained above.

e NumPointsInLayer: total number of points that form the EL used as reference. This value
is independent from the grid size selected.

e NumPointsInDistrib: total number of points of the EL that also belong to the distribution.
This value is independent from the grid size selected.

e X.Center.Of.Mass: mean value of the X polar coordinate points of the distribution

e Y.Center.of.Mass: mean value of the Y polar coordinate points of the distribution
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10 Checking for updates

ModestR is regularly updated to add new features. Therefore regular updates are released. You
can check for updates directly from any ModestR application using Help/Check for updates menu
option. This makes that the application connects online to ModestR website to download data
and check for available updates for your installation (no data are sent from your computer to
the Web). If there are new updates, a dialog box with a list of updates will be displayed.

You can also make that ModestR applications check automatically for updates, setting this
options in the Options/Preferences menu item of any of those applications.

Updates have to be downloaded from ModestR website, and installed on your computer taking
into account the path where you have installed ModestR software. Updates will try to install
themselves in the default ModestR installation path (C:\ModestR). If you have modified this path
when installing ModestR for the first time, you may have to set the correct path to install
updates.
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