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You can use the capabilities of the wizard mode BioDinamica.
This mode serves as a tutorial that guides the user through the
analysis.
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o On the desktop computer, it installed a
folder of shortcuts to BioDinamica
tutorials (Wizard). Just choose the
function and give a double-click to use
it. Follow the Wizard and run the
function.

There is a wizard tutorial attached to this model script. Would you like to run it now?

Choose “yes”

Generalized Dissimilarity Model - GDM

predicts
ocurence points and predicive environmental vanables. For details on the method
se0 Farier S, Manion G, £ J, & Ricoaaon, K (2007 Usng qaoerslond
dissimdanty of

in regronal
Distrbutions,  13(3),  252-264

Follow the instructions oo S e e

and fill in the requested : ‘ *

fields.




Another option for accessing BioDinamica functions is the
Dinamica-EGO library.

5 4 [ BoDinamica 4
B+ & Area Of Distributions
A Auc H
¥ Canonical Powered Partial L |
[ Clustering For Large Appica
5 Clustering Of Variables
44 Correlation Between Raster
Create Samgle Points
Extract Yalues To Points
% Gdm Generalized Dissimilarit|
Geographic Interpolation Of
St Gim Interpolation
[ Global toran 1
[ kmeans

18 Linear Model Interpolation L

* Favorites

&5 Submodels

5 Local Submodels

@ Minimur Corvex Hull

A

Generalized
Dissimilarity
Mode!

Use the tab BioDinamica library to

n. Move with the

Ready

I I® I® I®

Double click

r"

Gdm
Generalized
Dissimilarity
Model

(7 General | <73 Advanced

2 Input Occurences
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Use hexagons as sample units to cenerate the species data table by
location (recommended when rizt= = sparse and with gaps).
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| : This functor predicts the beta-diversity patterns by using environmental predictors. For more details, see: Ferrier, S., Manion, G., Elith, J., & Richardson, K. L
(2007). Using generalized dissimilarity modelling to analyse and predict patterns of beta diversity in regional biodiversity assessment. Diversity and Distributions, o
13(3), 252-264. doi:10.1111/].1472-4642.2007.00341.X Notes
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Fill in the options in the function,
click ok to confirm. To run the
function use the button "Run
Model".
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The input data are standardized, there are four basic formats,
each format used in certain analyses. All input files of events
(species, values or coordinates) should be as a csv table.

Hependent,x,y
Sp, X, ¥ ©.374873087,-62.5,8.5
Amaurospiza carrizalensis, -62.6, 8.09 ©.223601681,-61.5,8.5
Amazilia brevirostris, -62.43, 8.17 ©.9206030889,-65.5,7.5
Amazilia viridigaster, -62.6, 8.09 ©.599162478,-64.5,7.5
Anthracothorax nigricollis, -62.43, 8.17 ©.654559192,-63.5,7.5
Aratinga pertinax, -62.39, 8.@1 1.141030639,-62.5,7.5
Aratinga pertinax, -62.6, 8.@9 ©.066875409,-61.5,7.5
Aratinga pertinax, -62.4, 8.01 -0.207549216,-60.5,7.5
Aratinga pertinax, -62.4, 8.01 ®.567730694,-59,5,7.5
Arremonops_conirostris, -62.4, 8.02 ®.531714651,-58.5,7.5
Arremonops_conirostris, -62.6, 8.09 P.868004655,-66.5,6.5
Arremonops_conirostris, -62.83, 8.23 1.083130427,-65.5,6.5

Attila cinnamomeus, -62. -9.0831537805,-64.5,6.5
1.310974319,-63.5,6.5
©.328827238,-62.5,6.5

9.179927994,-61.5,6.5

Haplotype, x, v

1, -63.41366000080, 2.35992000000
3, -59.91500000080, 4.984388000008
2, -bb.98300000000, 4.692320000008
1, -63.41360000080, @.875413500000
2, -65.35720800000, 5.73790000008
4, -64.65850800000, 4.85627800008
3, -61.82330000080, 5.64643800008
3 4

-68.9398b00000RB, 4.72772000000

a
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o The inputs of occurrences should be
in csv format. This format consists of a
text file with the columns separated by
commas. You can save this format in
spreadsheet software (Excel, for
example). However, be aware that
some software may use "
(semicolon) as the separator for
columns, this will cause a parse error.
In this case,

replace the "
(semicolon) by " (comma) in
Notepad.

The first column must contain
the name of the species. The
title of the column should be
"sp". The genere should be
separated from the specific
epithet for " ", do not use
space.

The second and third columns
should contain geographical
coordinates of points  of
occurrence of the species. The
coordinates must be in decimal
degrees, with the decimals
separated by a point.

5p, X, ¥
Amaurospiza carrizalensis, -62.6, 8.09
Amazilia brevirostris, -62.43, 8.17
Amazilia viridigaster, -62.6, 8.09
Anthracothorax nigricollis, -62.43, 8.17
Aratinga pertinax, -62.39, 8.1

Aratinga pertinax, -62.6, 8.@9

Aratinga pertinax, -62.4, 8.01

Aratinga pertinax, -62.4, 8.01
Arremonops conirostris, -62.4, 8.82
Arremonops conirostris, -62.6, 8.9
Arremonops conirostris, -62.€3, 8.23
Attila cinnamomeus, -62.@3,

12




The first column must contain
the dependent variable. The title
of the column should be
"dependent” and values must be

numeric.
Hepenaent,x,y
0.374873087,-62.5,8.5
Q 0.222601681,-61.5,8.5
0.920603089,-65.5,7.5
The second and third columns should 9.590162478,-64.5,7.5
contain geographical coordinates of '0.654559192,-63.5,7.5
points. The coordinates must be in 1.141030639,-62.5,7.5
decimal degrees, with the decimals 9.066875409,-61.5,7.5
Separated byapo|nt -9.207549216,-60.5,7.5

37
@.567730694,-59.5,7.5
®.531714651,-58.5,7.5
©.868004655,-66.5,6.5
1.883130427,-65.5,6.5
-9.8315378@5,-64.5,6.5
1.31@974319,-63.5,6.5
©.328827238,-62.5,6.5
9.179927994,-61.5,6.5

13



Points: columns must contain
the geographical coordinates of
points. The coordinates must be
in decimal degrees, with the
decimals separated by a point.

Genetic data table
(haplotypes): columns must
contain the haplotypes in each
population (identified by
numbers) and the
geographical coordinates of
points of samples. The
coordinates must be in decimal
degrees, with the decimals
separated by a point. The
columns should be: Haplotype,

X, Y.

Haplotype, x, v

1, -63
3, -59.
2, -66.
1, -63
2, -65.
4, -64.
3, -61.
3, -60

.41368800808 ,

91588080008 ,
98300080008,

.41368800808 ,

35730080008,
65850080008 ,
82330080008,

.93980000000 ,

B oE SRR

. 3599280860060
. 984388060008
. 692328060008
.8 /54380680068
. 787980060008
.B56278060008
. 646438868068
. 727720060008

14




Choose a shape (shp) file to
be used as a mask (limits of
study area).

Amazonia

D Amazon_limits, cpg
D Amazon_limits. dbf
D Amazon_limits. prj
D Amazon_limits.shn
u Amazon_limits.shx
D Amazon_limits.shp I

mmmmmmm
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Choose the size (in decimal
degrees) of the diameter of
the hexagons wused as
sampling units.

...........

16



Choose the size (in decimal
degrees) of raster pixel
produced as a result of the
analysis.

17



In several BioDinamica functions you
can choose the minimum number of
samples to be used in the analysis
(within sampling units, hexagons).
With that, hexagons with less
samples that the stipulated minimum
value will be discarded. This choice is
required to reduce negative effects of
very small samples due to sampling
differences.

A/j;

Nos
v

18



As the Predictor variable
BioDinamica uses map files in
raster format (GeoTiff). These
files must be cut to the same
length (mask) and with the same
pixel size.

19



The phylogenetic tree file must be in the format tre (newick format
tree files). The input tree does not need to have a complete match
between the terminals and the occurrence data. That is, the tree may
have more species than the present occurrence points, or vice versa.
However, the names of species must have the same spelling in the
tree and occurrence points.

(((((((apteryx_australis:e.265821595,Apteryx mantelli:e.265821595):
16.797034465) :20.99100666,Crypturellus_strigulosus:27.78804113):16.
79235434, (Anser_cygnoides:0.7294401477,Anser_anser:0.7294401477):1.
australis:1.302378968):1.6156344, ((Aythya_fuligula:1.100869807, (Ayt
993497593, ((Chloephaga_melanoptera:1.740536401,Neochen_jubata:1.74
_nigra:9.313972276):1.567691591):1.143444512):0.8287346259):0.17519
as_chlorotis:0.2961105225):0.1174381328,Anas_nesiotis:0.4135486553)
15.629349646):5.450411418,Stictonetta_naevosa:19.88880376):3.462218
468):26.88733024, ((((Oreophasis_derbianus:13.21878574, (( (Nothocrax
72, (Penelopina_nigra:7.234880945, ((Chamaepetes_unicolor:2.952991629
11.775400834,Callipepla_californica:1.775400834):3.439489955, (Calli
975205):1.692201023, ((Perdicula_asiatica:11.74746793,Ammoperdix_hey
©.1097507471,Syrmaticus_ellioti:@.1097507471):3.796522883):3.590101
64331, (((Lagopus_muta:4.260828896,Lagopus_lagopus:4.260828896):2.21
bscurus:1.974497968):8.9247796) :4.290158492, ((Tragopan_blythii:4.75
nus_levaillantoides:®.1895954946):2.373062648):0.3353232823):1.3189
5):0.9126870492):9.415533226, (Rollulus_rouloul:15.19576277,Caloperd

20
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Can be used two types of phylogenetic trees-with length of branches
or without branches length. If the tree does not have length of
branches will be assumed between each event of cladogenesis
branch length is equal to 1.

: 94255821595) :8.1895471,1
eeccccceeeeeceecccc 7.78804113):16.74374968) 7
a),Thlypopsis_ruficeps fP L
frlnglllomes Spor‘ophl a luctu ,)- A 15,Sporophila_pl

= er‘ospingusir‘ubr‘i

/ Diglossa_glor.
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/To perform the functions, with the purpose of training, sample files are available from Ieading\

BioDinamica entries in the folder:
\Documents\Dinamica EGO 4\Dataset\Bio Dinamica Models\BioDinamica_data

It is recommended that you move this folder BioDinamica_data preferably in the root of a drive of
the computer because the long address may not allow the execution of analyses. The icons below,
representing each file for example, appear in the Guide to indicate which file can be used as an

\example in each analysis. )

kol

Points of occurrence of species
(sp, X, y), used in most of analysis
functions of biodiversity.

% Fste Computador

m Area de Trabalho

Point data (samples)

@ )

Cont_data Bin_data

Documentos
1
Adobe
ArcGIS

Dinamica EGO 4

Dataset

Bio Dinamica Models

BioDinamica_data Numerical data of
discrete values
(dependent, x, ),
used only on CPPLS

ordination function.

Numerical data of discrete values
(dependent, x, y), used in most
interpolation  functions  and
ordering functions that use
dependent variables.

BioDinamica_Wizards

Data from geographic coordinates

Phylogenetic data XY_data x, y), use'd in the samPIing effort

and sampling parameter in the SDM.

Phylogenetic data
(format newick) may

contain or not branch
lengths.

Phylo_data

Shapefile file used as a mask
in several analyses.

Spatial data (raster and shapefile)

Mask
_— Rasters of predictive
Predictive icti
Rasters of variables rasters in Ras.ters of . predictive variables derived from Binary rasters that
dicti variables derived from a . . T
predictive a scenario . a PCA, in a scenario represent the distribution
iabl PCA, used in analyses . . X
variables . different from the one of species. These files are
. different from the that employ these . .
used in one presented in ) . presented in  the used in analyses such as
analyses that P variables as predictors. folder Rasters. Are calculation of area of
use these the folder Rasters. X . R
v e Are used in used in analyses that distribution.
redictors analyses that use employ th.ese
P ’ these variables to variables t.o project
project the results the re.sults in another
—— in another \scenarlo. /
scenario

N A

Folder with the files

needed for the analysis

of  spatialization  of 22
phylogenetic tree.

Folder with all the files |
needed for the analysis
of genetic connectivity.
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To perform the functions of BioDinamica and examples, the functions guide will show how to
proceed and the details about each parameter of the function. Below, see the General
schema for the reading of the functions guide.

[ Name of BioDinamica function.

Essa funcdo especializa padries de B-diversidade (composn;ao de espécies) por meio de

[ Function description.

varidveis preditoras. Parz detalhes sobre 3 dologia wveja: Ferrier et al. 2007
https://onknelibrary wiey.com/dol/abs/10.1111/].1472.4642 2007.00341.x).

Name of the file that can be used
to test the function.

[ Function icon. L de
Aba geral (principal)

Tabsia om Tormeso cov (colinas sagarsdas por ‘wrgedat) D Swart |62 Mennd
Sesdo 4 primein coliiu com © nose des wpices (sp
senpinnd col e com a6 cocedinadis x (lngitade) ¢ terceins
couna as coordenadas v [liade) As colunes devem wer
ades wnLy i v das)

7 Ieput Ocourences
9% Wi eces and coordinates of ocaites (wih colmws: 0, X, ¥)

£ BoOramcs_data Yooces_Ocosrances.<av

= Predicton
Fokder weth ramter fles of redictons (varubles) in geaTf formae

Indique & pasts ge et o4 ravers fem formano GesTifm
quae sero utilzadas como pred BT D4 rasters s
Conaden Com wmd memd miscard TR a8 frasmi

dimenmiBes] @ ter a chlulis do menmo tisanto. NG se deve
wtiltzar ravsers de sa(itiplas handi.

Description of
each field of the
function.

ndqae s arquive no formuto S |shef s s
Yo na quul wrd ool (s 4 i rmerpolagia)

Foider of s, The Soider adidress can not declay s0sces In bider
rames). Cohenins™

[n-ﬁm..p..u.uq.umuwmaumumuh

sabn ; PoOramcs Test (M

Escdha s wrk ulado hesigooss como  unidedes
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4 GIm
ﬁkﬂ Interpolation

This function interpolates spatially values by predictive variables, using a generalized linear
model. As a result are generated reports informing the model and setting the parameters,
and a map in raster format (GeoTiff) with the predicted values.

Table in csv format (comma separated columns). First
column with continuous numeric values (DON'T USE
CATEGORICAL VALUES OR CLASSES), the second column with
x coordinates (longitude) and third column with coordinates
y (latitude). The columns must be named: dependent, x, v,
written with lowercase letters.

/

[ General tab (main) ]

Functor Editor - GIm Interpolation

l\’:.l General . (ﬂ Advanced _

7 Input Points

Input points (csv format) with dependent variable (with columns:
dependent, x, y)

Enter the folder that contains the rasters (in GeoTiff format)
that will be used as predictors. The rasters should be cut
with the same mask (have the same dimensions) and have
the cells of the same size. Never use multiple rasters bands.

%:fdaﬁ,.’,c::nt_dam.csv

o Predictor Variables
Folder with predictors raster files (variables) in geoTif format

lePredicb:-rs

o Qutput Folder

Indicate the folder in which the files of results will be saved.

|

'?letempfouh:ut

[ Advanced tab ]

Functor Editor - GIm Interpolation x

(7 General | 7} Advanced

Choose the corresponding numbers, the distribution of errors
that will be used in the GLM.

IR Error Distribution In Function Glm b

Choose error distribution: 1 - binomial; 2 - gaussian; 3 - Gamma; 4 -
inverse gaussian; 5 - poisson; & - quasi; 7 - quasibinomial; 3 -
quasipoisson;

2

4 | Coordinate Reference System @‘ &

Select the reference coordinate system. The default option is
WGS84 system. If you want to change this option, use the
standard format Rgdal to change coordinate system.

Define Coordinate Reference System with standard Rgdal formatting
tproj=longlat +datum=WGS584 +no defs +ellps=HGS554

/Rtow\g384=ﬂ 0,0
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Linear Model
= Interpolation
Lm

o

This function interpolates spatially values by means of predictive variables, using a linear
model. As a result are generated reports informing the model and setting the parameters and
map in raster format (GeoTiff) with the predicted values.

Table in csv format (comma separated columns). Being the
first column with continuous numeric values (DON'T USE
CATEGORICAL VALUES or CLASSES), the second column with
x coordinates (longitude) and third column with coordinates
y (latitude). The columns must be named: dependent, X, v,
written with lowercase letters.

Vs
Enter the folder that contains the rasters (in GeoTiff format)
that will be used as predictors. The rasters should be cut with
the same mask (have the same dimensions) and have the

cells of the same size. Never use multiple rasters bands.
.

=——d

Indicate the folder in which the files of results will be saved.

N Y/

Select the reference coordinate system. The default option is
WGS84 system. If you want to change this option, use the
standard format Rgdal to change coordinate system.

\

[ General tab (main) ]

Functor Editor - Lm Interpolation

I (7 General I 7} Advanced

9 Input Points

Input points {csv format) with dependent variable (with columns:
dependent, x, v}

™C: /data/Cont_data.csv

o' Predictors
Folder with predictors raster files (variables) in geoTif format

Izc:fhempfouh:ut

[ Advanced tab ]

Functor Editor - Lm Interpolation

C" General I Qﬁ Advanced l

4 | Coordinate Reference System &7

Define Coordinate Reference System with standard Rgdal formatting

>kpr0j=10nglat +datum=Hz584 +no defs +ellps=WG584
+towgsgd=0,0,0
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m Sar

This function interpolates spatially values by predictive variables, using a space-filling model
autoregressive. As a result are generated reports informing the fit and the parameters of the
model and map in raster format (GeoTiff) with the predicted values .

Table in csv format (comma separated columns). Being the
first column with continuous numeric values (DON'T USE
CATEGORICAL VALUES or CLASSES), the second column with
x coordinates (longitude) and third column with coordinates
y (latitude). The columns must be named: dependent, x, vy,

written with lowercase letters.

Enter the folder that contains the rasters (in GeoTiff format)
that will be used as predictors. The rasters should be cut with
the same mask (have the same dimensions) and have the
cells of the same size. Never use multiple rasters bands.

Indicate the folder in which the files of results will be saved.

N Yy,

[ General tab (main) ]

Functor Editor - Sar Interpolation

i) General | ¢} Advanced

7 Input Points

Input points {csv format) with dependent variable (with columns:
dependent, x, v)

70 /data/Cont_data.csv

™ Predictors
Folder with predictors raster files (variables) in geoTif format

N:l.l'PrEdicbors

= Qutput Folder

ﬁnjoutput

OK

Choose the cell size (pixel size) used in the sample analysis.
This is not the VALUE of the FINAL SIZE of the PIXELS, is only
used to generate the calculations. After that, the final map
will be generated in the same resolution of the cells of the
predictors.

Select the reference coordinate system. The default option is
WGS84 system. If you want to change this option, use the
standard format Rgdal to change coordinate system.

[ Advanced tab ]

Functor Editor - Sar Interpolation

C" General Qﬂ Advanced

IR Cell Size Of Analysis

4

Choose & value (cell size) for sampling the variables. Very small values
(high resolution) can cause error.

~ 0.5

G &
Define Coordinate Reference System with standard Rgdal formatting

tproj=longlat +datum=WG534 +no_defs +ellps=WG554
+towgsg4=0,0,0

4 Coordinate Reference System
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Nni

This function interpolates spatially values, through the spatial pattern of the variables using
the interpolator nearest neighbour. As a result is generated a map in raster format (GeoTiff)

with the predicted values.

General tab (main)

'.:.' General @ Advanced

Table in csv format (comma separated columns). Being the
first column with continuous numeric values (DON'T USE
CATEGORICAL VALUES or CLASSES), the second column with
x coordinates (longitude) and third column with coordinates
y (latitude). The columns must be named: dependent, x, v,
\_ written with lowercase letters.

Specify a file in the shapefile (.SHP) format to serve as a mask
(area in which will be held the interpolation)
\

Enter the name and location of the raster file format (GeoTiff)
that is saved with the test results.

[ Advanced tab ]

Choose the maximum number of neighbors that will be used
in the calculation of interpolation.

p

Choose the cell size of the resulting map (interpolated). The
value must be in the same unit of the coordinate system
used.

Choose if the interpolation will be smoothed by the average
neighbor.

( If you have chosen the smoothing by the average of the
neighbors, choose the number of neighbors that will be used
( in the calculation of the average.

N~

Select the reference coordinate system. The default option is
WGS84 system. If you want to change this option, use the
standard format Rgdal to change coordinate system.

\

http://csr.ufmg.br/dinamica/dokuwiki/doku.php?id=nni

Yy [~ }/—’ Y~

[k

7 Input Points

Input points (csv format) with dependent variable (with columns:
dependent, x, v)

J\BioDinamica_data\Cont_data.csv

‘7 Input Mask
Shapefile (shp) of area of study

1\BioDinamica_data\Mask\Mask.shp

‘7  Output Raster

Filename of output raster

:\BioDinamica_data'‘nini. if

i) General | 7} Advanced

IR Number Of Neighbours

Maximum number of neighbours

N

Define Coordinate Reference System with standard Rgdal formatting

tproj=longlat +datum=WG384 +no_defs
+2l1ps=WE584 +towgs34=0,0,0

IR Cell Size &7
Cell size of output

.05

H Smooth Map 7
Smooth interpolation map by neighbours

- “B Smooth Map

i Number Of Pixels In Snooth 7

a Coordinate Reference System &7 &
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e Spline
iﬁ' Interpolation

This function interpolates spatially values, through the spatial pattern of the variables using
the simple function (Spline). As a result is generated a map in raster format (GeoTiff) with the

predicted values.

first column with continuous numeric values (DON'T USE
CATEGORICAL VALUES or CLASSES), the second column with

/Table in csv format (comma separated columns). Being the1

F

(area in which will be held the interpolation)

[ General tab (main) ]

Functor Editor - Spline Interpolation x

i () General t 7} Advanced

9 Input Points

Input points {csv format) with dependent variable (with columns:
dependent, x, v)

x coordinates (longitude) and third column with coordinates :/datajCont_data.csv O
y (latitude). The columns must be named: dependent, x, vy,
\written with lowercase letters. 7 Input Mask
Shapefile (shp) of area of study
P
Specify a file in the shapefile (.SHP) format to serve as a mask ?C:ﬂimitsfmask.shp []

Enter the name and location of the raster file format (GeoTiff)
that is saved with the test results.

M/

7 Output Raster

Filename of output raster

'i'C:ftempfouu:ut,.'result.ﬁf @

p
Choose the cell size of the resulting map (interpolated). The
value must be in the same unit of the coordinate system

Choose the parameter of smoothing (Lambda) of spline l
interpolation

Select the reference coordinate system. The default option is S
WGS84 system. If you want to change this option, use the
standard format Rgdal to change coordinate system.

\

() General 1 7} Advanced l

IR Cell Size
Cell size of output

’?0.05
L used.

IR Lambda

Smoothing parameter the ratio of error variance to process variance

J

g A

4 Coordinate Reference System J7 A
Define Coordinate Reference System with standard Rgdal formatting

?rproj=10nglat tdatum=WG384 +no_defs +ellps=WGE384
+towgs8d=0,0,0

http://csr.ufmg.br/dinamica/dokuwiki/doku.php?id=spl
ine_interpolation

Cont_data

shp



http://csr.ufmg.br/dinamica/dokuwiki/doku.php?id=spline_interpolation

‘y = Simple
Kriging
Interpolation

This function interpolates spatially values, through the spatial pattern of the variables using
the kriging function. As a result is generated a map in raster format (GeoTiff) with the

predicted values.

-

Table in csv format (comma separated columns). Being the
first column with continuous numeric values (DON'T USE
CATEGORICAL VALUES or CLASSES), the second column with
x coordinates (longitude) and third column with coordinates

y (latitude). The columns must be named: dependent, X, v,
\written with lowercase letters.

P
Specify a file in the shapefile (.SHP) format to serve as a mask
(area in which will be held the interpolation)

that is saved with the test results

r}c:ﬂimitsfmask.shp

p
Enter the name and location of the raster file format (GeoTiff) l

i i . #,C : ftemp foutput result. tif
\

[ General tab (main) ]

Functor Editor - Simple Kriging Interpolation

i C" General i @ Advanced _

7 Input Points

Input points (csv format) with dependent variable (with columns:
dependent, x, y)

C:/datafCont_data.csv

7 Imput Mask
Shapefile (shp) of area of study

7 Qutput Raster

Filename of output raster

Choose the corresponding numbers, the variogram model
used on kriging

\

Choose the number of "Lags" used in the construction of the
variogram.

V=

p

Choose the cell size of the resulting map (interpolated). The
value must be in the same unit of the coordinate system
used.

Yy p—

Select the reference coordinate system. The default option is \

[ Advanced tab ]

Functor Editor - Simple Kriging Interpolation

C" General ‘ Q? Advanced E

R Model o7
Spedification of the variogram model: 1- spherical, 2- exponential, 3-
gaussian

=1

R Lags Ve
Mumber of lags

R Cell Size o7

Cell size of output raster

~.0.05

d ' Coordinate Reference System 0 A
Define Coordinate Reference System with standard Rgdal formatting

WGS84 system. If you want to change this option, use the
standard format Rgdal to change coordinate system.

“proj=longlat +datum=WG554 +no_defs +ellps=WG584
+towgs8d=0,0,0

http://csr.ufmg.br/dinamica/dokuwiki/doku.php?id=s
imple kriging interpolation

31
Cancel

Cont_data

shp

Mask
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" Ordinary
OK «kriging

This function interpolates spatially values, through the spatial pattern of the variables using
the ordinal kriging function. As a result is generated a map in raster format (GeoTiff) with the

predicted values.

[ General tab (main) ]

'.:.' General @ Advanced

CATEGORICAL VALUES or CLASSES), the second column with
x coordinates (longitude) and third column with coordinates

\_ written with lowercase letters.

/Table in csv format (comma separated columns). Being the
first column with continuous numeric values (DON'T USE

y (latitude). The columns must be named: dependent, x, V,/E:]"Bi0Di'-'a'mi':a'—"-ja't'ﬂ'cE’nt—dam'CS\r

P
Specify a file in the shapefile (.SHP) format to serve as a mask
(area in which will be held the interpolation)

|3
=

Enter the name and location of the raster file format (GeoTiff)
that is saved with the test results.

J

[ Advanced tab ]

7 Input Points

Input points (csv format) with dependent variable (with columns:
dependent, x, v}

7 Imput Mask
Shapefile (shp) of area of study

FE:\BioDinamica_daB‘NaskWask.shp

7 Qutput Raster

Filename of output raster

?E:\,BioDinamica_daE‘n,DK.ﬁf

used on kriging

Choose the corresponding numbers, the variogram model l

. 1

p
Choose the cell size of the resulting map (interpolated). The
value must be in the same unit of the coordinate system
used.

L

of the neighbors.

7

P
Choose whether the Tween will be smoothed by the average ]\

(7 General | 7} Advanced

IR Model

&

Specification of the variogram model: 1- exponential, 2- spherical, 3-
gaussian, 4 - Matern

?1
IR Cell Size

Cell size of output
.05

& Smooth Map
Smooth interpolation map by neighbours

(if you have chosen the smoothing by the average of the
neighbors, choose the number of neighbors that will be used
in the calculation of the average.

WGS84 system. If you want to change this option, use the
standard format Rgdal to change coordinate system.

-
Select the reference coordinate system. The default option is I

http://csr.ufmg.br/dinamica/dokuwiki/doku.php?id=ok

Smooth Map

f Number Of Pixels In Snooth

&

a Coordinate Reference System 0 Pl
Define Coordinate Reference System with standard Rgdal formatting
roj=longlat +datum=WG384 +no_defs +ellpas=WGE384

+towgs24=0,0,0

OK

Cont_data

shp

Mask
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Universal | This function interpolates sp
@k Kriging

format (GeoTiff) with the predi

[ General tab (main) ]

-

Table in csv format (comma separated columns). Being the
first column with continuous numeric values (DON'T USE
CATEGORICAL VALUES or CLASSES), the second column with
x coordinates (longitude) and third column with coordinates
y (latitude). The columns must be named: dependent, X, v,
\written with lowercase letters.

7

atially values, through the spatial pattern of the

variables using the universal kriging function. As a result is generated a map in raster

cted values.

'.:.' General (:3 Advanced

9 Input Points

Input points {csv format) with dependent variable (with columns:
dependent, x, v)

:\BioDinamica_data\Cont_data.csv

Cont_data

7 Input Mask
Shapefile (shp) of area of study

Specify a file in the shapefile (.SHP) format to serve as a mask L
(area in which will be held the interpolation)
\

shp

:\BioDinamica_dataMask\Mask.shp

Enter the folder that contains the rasters (in GeoTiff format)
that will be used as predictors. The rasters should be cut with
the same mask (have the same dimensions) and have the
cells of the same size. Never use multiple rasters bands.

N

Enter the name and location of the raster file format (GeoTiff)
that is saved with the test results.

Mask

o Predictor Variables
Folder with predictors raster files (variables) in geoTif format

:\BioDinamica_data'\Predictors

o OQutput Folder

:\BioDinamica_data UK

[ Advanced tab ]

Choose the corresponding numbers, the variogram model
used on kriging

Choose the cell size of the resulting map (interpolated). The
value must be in the same unit of the coordinate system
used.

Choose the cell size of the resulting map (interpolated). The
value must be in the same unit of the coordinate system
used.

Choose the parameter of smoothing (Lambda) of spline
interpolation

B\ Vit Vi ot

Select the reference coordinate system. The default option is \

OK

(7 General || {7} Advanced

IR Model

4

Spedification of the variogram model: 1- exponential, 2- spherical, 3-
gaussian, 4 - Matern

1

IR Cell Size
Cell size of output

NDE

& Smooth Map
Smooth interpolation map by neighbours
Smooth Map

f Humber Of Pixels In Snooth

=30

&

d  Coordinate Reference System 0 A
Define Coordinate Reference System with standard Rgdal formatting

WGS84 system. If you want to change this option, use the
standard format Rgdal to change coordinate system.

tproj=longlat +datum=wWG3Z4 +no defs +ellps=WG3S4
+towgs8d=0,0,0

33
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L. I

This function interpolates spatially values, through the spatial pattern of the variables using
the gravitational function, or the inverse of the square of the distance (IDW). As a result is
generated a map in raster format (GeoTiff) with the predicted values.

Table in csv format (comma separated columns). Being the

first column with continuous numeric values (DON'T USE

CATEGORICAL VALUES or CLASSES), the second column with

x coordinates (longitude) and third column with coordinates

y (latitude). The columns must be named: dependent, x, vy,
\written with lowercase letters.

Specify a file in the shapefile (.SHP) format to serve as a mask
(area in which will be held the interpolation)

Enter the name and location of the raster file format (GeoTiff)

N~

\*l"

L

[ General tab (main) ]

Q General Q:) Advanced

7 Input Points

dependent, x, v)

:\BioDinamica_data\Cont_data.csv

Input points (csv format) with dependent variable (with columns:

7 Input Mask
Shapefile (shp) of area of study

:\BioDinamica_data'Mask\Mask.shp

'? Qutput Raster
Filename of output raster

that is saved with the test results.

\E: \BioDinamica_data\IDW

Choose the cell size of the resulting map (interpolated). The
value must be in the same unit of the coordinate system

[ Advanced tab ]

Q General Qﬁ Advanced

IR Cell Size
Cell size of output

used. iD.DS

Select the reference coordinate system. The default option is
WGS84 system. If you want to change this option, use the
standard format Rgdal to change coordinate system.

a  Coordinate Reference System

?+towg384=tl,tl,tl

& &

Define Coordinate Reference System with standard Rgdal formatting
tproj=longlat +datum=WG384 +no_defs +ellps=WGE384

http://csr.ufmg.br/dinamica/dokuwiki/doku.php?id=idw

Cancel |

Cont_data

shp

Mask

34
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= This function interpolates spatially values, using a non-stationary regression model
M based on predictors (raster format) and the spatial pattern of relations between
variables.

W,

[ General tab (main) ]

{j General (:3 Advanced

-

Table in csv format (comma separated columns). Being the
first column with continuous numeric values (DON'T USE
CATEGORICAL VALUES or CLASSES), the second column with
x coordinates (longitude) and third column with coordinates
y (latitude). The columns must be named: dependent, X, v,
\written with lowercase letters.

7 Input Points

Input points (csv format) with dependent variable {colunm names:
dependent, x, ).

\BioDinamica_data_curso\Cont_data. csv

Cont_data

o Predictor Variables
Folder with rasters of predictor variables in tif format

-

Enter the folder that contains the rasters (in GeoTiff format)

that will be used as predictors. The raster§ should be cut with Er\BioDinamica_data_curso\Predictors
the same mask (have the same dimensions) and have the
cells of the same size. Never use multiple rasters bands.
\_ 7 Mask
Shapefile (shp) with area of study
) 3 shp
Specify a file in the shapefile (.SHP) format to serve as a mask +\BioDinamica_data_cursoMask'\Mask.shp _[jl_
(area in which will be held the interpolation)
\ > Mask
Qutput Folder
P Folder to save outputs
Enter the name and location of the raster file format (GeoTiff) \-"temp
that is saved with the test results.
\
Advanced tab
(%) General | ¢ Advanced
IR Cell Size
Cell si
(" Choose the cell size of the resulting map (interpolated). The SUES
value must be in the same unit of the coordinate system 0.05
(_ used. )
IR Number Of Samples
- Number of samples in GWR prediction
Choose the number of samples that will be used in the
calculation of the GWR. J
\_
35
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Principal
Component
Analysis

This function generates maps of principal components of specialized variables (raster
format). The principal component analysis (PCA) is done pixel by pixel. As a result are
generated for each axis of PCA rasters and a cube of rasters with all components. In addition,
reports are generated with the test results.

Functor Editor - Pincipal Component Analysis Pca X

Enter the folder that contains the rasters (in GeoTiff format) ™ Input Folder

that will be used. The rasters should be cut with the same Fold - bl ' &
mask (have the same dimensions) and have the cells of the with v ki fles in geoTif .

same size. Never use multiple rasters bands. >:\data test\Predictors @

\ Vi

r

5 Output Folder

Indicate the folder in which the files of results will be saved. ]7[::“57\0\210320 18 modelos\PCA @

\

37
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Principal
Component
Analysis Pca
For
Projecting

This function creates a map of principal components (PCA) based on variables and projects
the axes of PCA in a new scenario (e.g. climate change). Are generated as a result a cube of
rasters with each band represents an axis of PCA, moreover, are generated reports with

details of the analysis.

Enter the folder that contains the rasters (in GeoTiff format)
that will be used. The rasters should be cut with the same
mask (have the same dimensions) and have the cells of the
same size. Never use multiple rasters bands.

M

-

Enter the folder that contains the rasters (in GeoTiff format)
that will be used as predictors of projection scenarios. The
rasters should be cut with the same mask (have the same
dimensions) and have the cells of the same size. The rasters
should be appointed in the same manner as were named the
\_ rasters predictors.

r

Indicate the folder in which the files of results will be saved.

e

[ General tab (main) ]

Functor Editor - Principal Component Analysis Pca For Project X

[ Input Folder
Folder with variables raster files in geoTif format

;C:fPrEdiv:bars

™ Folder Scenarios Raster

Folder with rasters for project in another scenario. The rasters should
be named in the same way of predictors.

C:/Scenario_Predictors [JJ

[ Output Folder
7€ /temp/output | LG
OK Cancel

38
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Principal
Component
Regression
Pcr

This function generates maps based on principal component regression (PCR) through
spatialized variables (raster format). The PCR is performed pixel by pixel. As a result are
generated for each axis rasters of PCR and a cube of rasters with all components. In addition,
reports are generated with the test results.

[ General tab (main) ]

Functor Editor - Principal Component Regression Pcr X

(%) General | ¢ Advanced

Table in csv format (comma separated columns). Being the 7 Input Points
first column with continuous numeric values (DON'T USE : . R <
Input ts (csv format) with dependent variable (with columns:
CATEGORICAL VALUES or CLASSES), the second column with depenzz::t )S V) ) (
x coordinates (longitude) and third column with coordinates i
y (latitude). The columns must be named: dependent, x, vy, >C:/,Cont_daiﬁ.csv ’Uj

written with lowercase letters.

™ Predictors
Folder with predictors raster files (variables) in geoTif format

Enter the folder that contains the rasters (in GeoTiff format) \
that will be used as predictors. The rasters should be cut with ki/PredidDrs @
the same mask (have the same dimensions) and have the

cells of the same size. Never use multiple rasters bands. Jl

5 Output Folder

: [temp foutput

Enter the name and location of the raster file format (GeoTiff)
that is saved with the test results.

Advanced tab

Functor Editor - Principal Component Regression Pcr X

() General || ¢ Advanced

1 Folder Scenarios Raster

Folder with rasters for project in another scenario. The rasters should
be named in the same way of predictors.

>/vaﬁables_scenario 3

& Project In Another Scenario j
Project PLSR in another scenario (future or past)

W Project In Another Scenario

-

Enter the folder that contains the rasters (in GeoTiff format)
that will be used as predictors of projection scenarios. The
rasters should be cut with the same mask (have the same
dimensions) and have the cells of the same size. The rasters
should be appointed in the same manner as were named the
\_ rasters predictors.

Choose whether it will be held the projection of the PCR in
another scenario.

P W

39

http://csr.ufmg.br/dinamica/dokuwiki/doku.php?id=prin
cipal component regression pcr



http://csr.ufmg.br/dinamica/dokuwiki/doku.php?id=principal_component_regression_pcr

Canonical
Powered
Partial Least
Squares
Cppls

This function generates maps based on canonical powered partial least squares (CPPLS)
through variables (raster format). The CPPLS is done pixel by pixel. As a result are generated

for each axis of the rasters CPPLS and

a cube of rasters with all components. In addition,

reports are generated with the test results.

[ General tab (main) ]

Functor Editor - Canonical Powered Partial Least Squares Cp...X

Enter the folder that contains the rasters (in GeoTiff format)
that will be used as predictors of projection scenarios. The
rasters should be cut with the same mask (have the same
dimensions) and have the cells of the same size. The rasters
should be appointed in the same manner as were named the
\_ rasters predictors.

Choose whether the projection of the CPPLS will be held in
another scenario.

L

V)

—

() General | ¢ Advanced
Table in csv format (comma separated columns). Being the
first column with numeric or categorical binary values (not 7 Input Points
USING CONTINUOUS VALUES), the second column x- z < . z I 3
coordinates (longitude) and third column with coordinates y anut ;;:::s)scs;/) fg:‘:e?‘dv;"ﬁ; vmmm::gtgmm value'
(latitude). The columns must be named: dependent, x, v, :‘ ol 2
written with lowercase letters) I C:/data/Bin_data.csv 3
Bin_data
™ Predictors
( Enter the folder that contains the rasters (in GeoTiff format) \ Folder with predictors raster files (variables) in geoTif format
that will be used. The rasters should be cut with the same ¥ " 3
mask (have the same dimensions) and have the cells of the ‘Predictors -
\_ same size. Never use multiple rasters bands.
o Output Folder
( L:(e./t:emp/output ES
Indicate the folder in which the files of results will be saved r
\
OK Cancel
Advanced tab
Functor Editor - Canonical Powered Partial Least Squares Cp...X
() General || ¢} Advanced
4 [ Folder Scenarios Raster

Folder with rasters for project in another scenario. The rasters should
be named in the same way of predictors.

>:/variab|es_scenario O
& Project In Another Scenario V4
Project PLSR in another scenario (future or past)
823 | Project In Another Scenario
OK Cancel
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Partial Least

o Squares
Regression
Plsr

This function generates maps based on partial least square regression (PLSR) through
spatialized variables (raster format). The pixel by pixel PLSR is performed. As a result are
generated for each axis of PLSR rasters and a cube of rasters with all components. In
addition, reports are generated with the test results.

[ General tab (main) ]

Functor Editor - Plsr Partial Least Squares Regression X

(©) General | ¢ Advanced

4 . .
Table in csv format (comma separated columns). Being the o
first column with continuous numeric values (DON'T USE 92 b
CATEGORICAL VALUES or CLASSES), the second column with Input points (csv format) with dependent variable (with columns:
x coordinates (longitude) and third column with coordinates dependent, x, y)

y (latitude). The columns must be named: dependent, X, v,
\written with lowercase letters.

j }:/data/,t:ont_da'm.csv u

p 3 Predictors
Enter the folder that contains the rasters (in GeoTiff format) \ Folder with predictors raster files (variables) in geoTif format

that will be used. The rasters should be cut with the same —
mask (have the same dimensions) and have the cells of the C:/Predictors L,‘B
same size. Never use multiple rasters bands.
[ Output Folder
( Lt ftemp/output 3
Indicate the folder in which the files of results will be saved.
\
OK Cancel

Functor Editor - Plsr Partial Least Squares Regression X

() General || ¢ Advanced

Enter the folder that contains the rasters (in GeoTiff format)]\ © Folder Scenarios Raster

that will be used as predictors of projection scenarios. The Folder with rasters for project in another scenario. The rasters should
rasters should be cut with the same mask (have the same be named in same way of predictors.

dimensions) and have the cells of the same size. The rasters
should be appointed in the same manner as were named the /C:/vand)les_scenario @

rasters predictors.

& Project In Another Scenario &7
Project PLSR in another scenario (future or past)

—#=1 | Project In Another Scenario

Choose whether the projection will be held in another
scenario PLSR.

M
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. Correlation
4’3 Between
Rasters

This function calculates the correlation between a set of rasters. Are saved reports on the

analysis.

Functor Editor - Correlation Between Rasters
Enter the folder that contains the rasters (in GeoTiff format) Input Fold.
that will be analyzed. The rasters should be cut with the =
same mask (have the same dimensions) and have the cells of Folder with variables raster files in geoTif format i
the same size. Never use multiple rasters bands. N i
/fch‘Predictors ]
‘? Output Results

¢ : /temp)/correlations. bt

Indicate the folder in which the files of results will be saved.

[

IR Raster Input Format
Raster input format: 1- tif, 2-asc

r

Choose the corresponding numbers, the raster format that
will be analyzed.
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Gweorrelation
GwEr

This function calculates the non-stationary correlation by GWcorrelation between samples
and a set of rasters. Are generated r maps of correlations.

f

Table in csv format (comma separated columns). Being the
first column with continuous numeric values (DON'T USE
CATEGORICAL VALUES or CLASSES), the second column with
x coordinates (longitude) and third column with coordinates
y (latitude). The columns must be named: dependent, x, vy,
\_ written with lowercase letters.

/

Enter the folder that contains the rasters (in GeoTiff format)
that will be analyzed. The rasters should be cut with the
same mask (have the same dimensions) and have the cells of
the same size. Never use multiple rasters bands.

Sy

[ General tab (main) ]

Q General @ Advanced

7 Input Points

Input points {csv format) with dependent variable (colunm names:
dependent, x, v).

E: /BioDinamica_data_curso/Cont_data.csv

Cont_data

™ Predictor Variables
Folder with rasters of predictor variables in tif format

E:/BioDinamica_data_curso/Predictors

7 Mask

\ Shapefile (shp) with area of study sh p
r N oDinamica_data_curso/Mask /Mask.shp
Specify a file in the shapefile (.SHP) format to serve as a mask MaSk
(area in which will be held the interpolation).
\ ™ OQutput Folder
z Folder to save outputs
Indicate the folder in which the files of results will be saved. J‘ B C: ftemp L0 |
L
oK Cancel
Advanced tab
(7 General | 7} Advanced
P IR Cell Size
Choose the cell size of the resulting map (interpolated). The Cell size
value must be in the same unit of the coordinate system
 used. 005
p IR Number Of Samples
ber of in G lati dicti
Choose the number of samples that will be used in the e anh e o
calculation of the GWR. 1000
\
oK Cancel
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— Clustering
of
Variables

This function computes the cluster of variables (ClusofVar) of a given set of variables
rasterized. Are generated reports with the results of the analysis.

Functor Editor - Clustering Of Variables

Enter the folder that contains the rasters (in GeoTiff format) [0 Variables
that will be used. The rasters should be cut with the same
mask (have the same dimensions) and have the cells of the

same size. Never use multiple rasters bands.

Folder with variables raster files

Cifpredictors @

IR Raster Format

\
P

=Y

\

s 1- tif, 2- asc

Choose the corresponding numbers, the raster format that l

will be analyzed. /‘
\

IR Number Of Clusters

e Choice the number of duster of variables
Choose the number of clusters of variables that is desired. ]—

\L

4
Indicate the folder in which the files of results will be saved. : ftempjoutput

L
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Global

This function performs the test of Moran (I) global, to test for the existence of Spatial
autocorrelation in a given raster.

Functor Editor - Global Moran 1

'’ Raster Filename
Raster filename

Indicate the raster file format (GeoTiff) that will be used in 1

[ the calculation of the index of Moran (1). / C:/temp/output/pca.tf
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Spatial
8 Variogram

This function generates a graph of a spatial variogram based on values in a given raster.

7 Input Raster
Input raster of variogram analysis
4 K
Choose the raster file format (GeoTiff). rﬁ'ﬁterm/oumuwcnl.ﬁf ‘ @
2 Output Figure
( -
Choose the location and name of the pdf file will be saved L Output plot figure in pdf file
ith th hi lysis. —
g wi e graphic analysis T ftemp/outputresuit.pdf | @
OK Cancel
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Kmeans
&

This function performs an unsupervised

raster classification with k-means clustering.

[ General tab (main) ]

| () General | ¢ Advanced

Enter the folder that contains the input rasters (in GeoTiff
format). The rasters should be cut with the same mask (have
the same dimensions) and have the cells of the same size.
Never use multiple rasters bands.

N

Choose the number of classes in which the map will be
classified.

—

Indicate the folder to saved result map.

—

o Input Folder
Folder with predictors raster files (variables) in geoTif format

>C:/Predictors

IR Number Of Classes
Number of dlasses in dlassification

5

7 Output KMeans
Qutput raster of k-means dassification

?C : ftempjoutput/result, tif

Choose the number of interactions that will be used to search ]_
for the best solution in k-means classification.

Maximum number of interactions in k-means dassification
000

Choose the number of random starts that will be used to
optimize the k-means clustering.

J

IR Start Random Sets
Number of start random sets

}10
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Clustering
For Large
Applications
Clara

This function performs an unsupervised rasters classification with CLARA (Clustering for Large
Applications).

[ General tab (main) ]

Functor Editor - Clara X

() General | ¢ Advanced

Enter the folder that contains the input rasters (in GeoTiff Co/ Tnpex Fomer

format). The rasters should be cut with the same mask (have Folder with predictors raster files (variables) in geoTif format

the same dimensions) and have the cells of the same size. —
Never use multiple rasters bands. ’>C:/P|'Edi'-'b3r5 UJ

R Number Of Classes
Number of dasses in dassification

sorted.

AN
Choose the number of classes in which the map will be r}s

7 Output Clara
Qutput raster of dara dassification

C: ftemp/foutputfresult. tif
Indicate the folder to saved result map.

[ Aba avancada ]

Functor Editor - Clara

(&) General || ¢J Advanced I

IR Sample Size In Clara

>‘500

Choose the number of samples used to generate
optimization.

IR Distance Metric In Clara
1 - eudidean; 2 - manhattan;

> 1

Choose the number corresponding to the distance metric
used by classifier.

N /s
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A G Random
“w=f Forest

This function performs an unsupervised raster classification with random forest.

the same dimensions) and have the cells of the same size.
Never use multiple rasters bands.

r

\

s
Enter the folder that contains the input rasters (in GeoTiff
format). The rasters should be cut with the same mask (have

V.

Choose the number of classes in which the map will be
sorted.

Y

[ General tab (main) ]

Functor Editor - Random Forest

| (7 General | ¢ Advanced _

o Input Folder
Folder with predictors raster files (variables) in geoTif format

>C=/Predicbars

IR Number Of Classes
Number of classes in dassification

=5

7 Output Random Forest
Qutput raster of Random Forest dassification

: ftempfoutput/result. tif
Indicate the folder to saved result map.

Choose the number of samples used to generate the random
forest optimization.

Choose the number of trees that will be used in the
classification by random forest.

N T

[ Advanced tab ]

Functor Editor - Random Forest

() General | ¢ Advanced l

IR Sample Size In Random Forest

500

IR Number Of Trees
Number of trees in Random Forest

500
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e . Unsupervised
“p<H Classification

This function performs a unsupervised raster classification by three classifiers: K-means

clustering; CLARA (Clustering for Large Applications) and random forest.

Enter the folder that contains the input rasters (in GeoTiff
format). The rasters should be cut with the same mask (have
the same dimensions) and have the cells of the same size.
Never use multiple rasters bands. ’

[ General tab (main) ]

Functor Editor - Unsupervised Classification

() General | <7} Advanced |

) Input Folder

;#Prediv:b:rs

Folder with predictors raster files (variables) in geoTif format

IR Number Of Classes

N Number of dasses in dassification
Choose the number of classes in which the map will be
sorted.
H Kmeans
(" N\ | Kmeans
Choose if use the k-means classification.
& dara

Choose if use CLARA rating.

— Y

ﬂ:’dn

Choose if use the classification by random forest.

# Random Forest

ﬂ:! Random Forest

L _>ar

? Output KMeans
Output raster of k-means classification
Enter the name of the raster (GeoTiff format) of the result < /datat/km. if
that will be saved to the k-means classification.
7 Output Clara
Qutput raster of dara dassification
Enter the name of the raster (GeoTiff format) of the result k:{datafdara.n‘f

that will be saved to the CLARA classification.

s 8

Enter the name of the raster (GeoTiff format) of the result
that will be saved to the classification by Random Forest.

s

'’ Output Random Forest

SSC: /datat/RF. tif

http://csr.ufmg.br/dinamica/dokuwiki/doku.php?id=un
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Output raster of Random Forest dassification
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[ Advanced tab ]

Functor Editor - Unsupervised Classification

(&) General || ¢ Advanced

IR Number Of Interactions

Choose the number of interactions that will be used to search
for the best solution rating for k-means clustering

Maximum number of interactions in k-means dassification

r—lOOO

\[C

IR Start Random Sets

Choose the number of random starts will be used to optimize
the k-means clustering.

Number of start random sets
0

\~

V|R Sample Size In Clara

Choose the number of samples used to generate CALRA
optimization.

[

00

IR Distance Metric In Clara
1 - eudidean; 2 - manhattan;

Choose the number corresponding to the distance metric
used by CLARA classifier.

[

7IR Sam;IeSlzelnlhndomForest

Choose the number of samples used to generate the random
forest optimization.

500

|§7~nberof'l'reesr

Choose the number of trees that will be used in the
classification by random forest.

Number of trees in Random Forest
0

%l‘ I/
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Minimum
Convex
Hull

This function generates a minimum convex polygon map through points of distribution of a

species.

Functor Editor - Minimum Convex Hull

Table in csv format (comma separated columns). First
column with the name of the species (sp), the second
column with x coordinates (longitude) and third column with
coordinates y (latitude). The columns must be named as: sp,
X, Y, written with lowercase letters.

\.

N —

Specify a file in the shapefile (.SHP) format to serve as a mask
(area in which will be held the interpolation).

1/

‘7 Input Occurrences

csv table with species and coordinates of localities (with columns:
% ¥)

2C:fda13;'5p data.csv

Sp_data

7 Input Mask
Shapefile (shp) of area of study

shp

>C: flimits /mask. shp

o Output Folder Mask
e \
Indicate the output folder. J"iT::ftempfoumut
\
IR Cell Size
Cell size of output raster
e - - -
Choose the cell size of the resulting map (interpolated). The \\
value must be in the same unit of the coordinate system 0.05
L used.
E Save Table
4 . -
Choose if save a csv file with the contents of the results, I Save Table with summary results in csv format
showing the area of minimum convex polygon for distribution ﬂ: Save Table
_ for each species. f
Ok
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Species
! Richness

This function generates maps of species richness in hexagons and interpolated by three
methods: spline, kriging and nearest neighbor. As a result are generated maps in raster
format (GeoTiff) with the values interpolated from the species richness.

Oliveira U, et al. 2019. Modelling Highly Biodiverse Areas in Brazil. Scientific Reports 9:6355.

[ General tab (main) ]

'.:.' General Q? Advanced

. . 7 Input Occurrences
Table in csv format (comma separated columns). First

column with the name of the species (sp), the second
column with x coordinates (longitude) and third column with
coordinates y (latitude). The columns must be named as: sp,
X, ¥, written with lowercase letters.

csv table with species and coordinates of localities (with columns: sp,
X ¥)

:\BioDinamica_data'Sp data.csv

\ [ OQutput Folder
p
Indicate the folder in which the files of results will be saved. :\BioDinamica_Test\SR
\,
7 Imput Mask
( Shapefile (shp) of fstud
Specify a file in the shapefile (.SHP) format to serve as a mask L Ak Y Shp
for the int lation). +\BioDinami
L (area for the interpolation) ’_P.E.\Blenamlca_daIﬁWaskWask.shp _@ <
p IR Hexagon Size 6) MaSk
Choose the size of the hexagon will be used as a sampling ]—
unit. The size must be in decimal degrees (approximately 100 1.5
km in Ecuador). /
\_
& Save Hexagon Nmds &'
, Y Save hexagon NMDS raw values map?
Choose whether to save the maps in hex format. rm Slisn s
\
& Nearest Neighbor Interpolation &
p | Interpolate by nearest neighbor?
Choose whether it will be held the nearest neighbor m Mearest Neighbor Interpolation
interpolation. r
\,
& Spline Interpolation &'
P \\ Interpolate by Spline?
Spline Interpolation
Choose whether held splined interpolation. rm a5 =
\
& Kriging Interpolation &
- | Interpolate by kriging?
- . ) - m Kriging Interpolation
Choose whether it will be held the interpolation by kriging. r -
\
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Choose the cell size of the resulting map. The value should be
in decimal degrees.

Choose the minimum number of samples (in the sampling
unit hexagonal) that will be considered in the analysis. The
hexagons with values below the chosen will be discarded
from the analysis.

— N\~

Choice of smoothing for nearest

neighbor.

interpolation factor

e N

Choose the smoothing factor by spline interpolation.

=

Choose smoothing factor interpolation by kriging.

— VA

Choose the corresponding numbers, the variogram model
used on kriging.

—

3

=

Advanced tab

Q General Q? Advanced

I Qutput Raster Resolution

Define resolution of raster cells in outputs

=1.05

IR Minimum Number Of Sambles

Minimum number of samples in hexagans

i Shooth Factor Of Nearest Neighbor
Murmber of neighbaring pixels

%8

f Smooth Factor Of Spline

Mumber of neighbaring pixels in smoath
3

i Smooth Factor Of Kriging

Murmber of neighbaring pixels in smooth
— )

Ik Model In Kriging Interpolation

Specification of the variogram model: 1- exponential, 2- spherical, 3-
gaussian, 4 - Matern

56
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W

This function predicts, by use predictors, the species richness through three models: GLM

(generalized linear model), SAR (Spatial autoregressive model) and universal kriging.
(adapted from: Oliveira U, et al. 2019. Modelling Highly Biodiverse Areas in Brazil. Scientific Reports 9:6355.)

[ General tab (main) ]

'.:.' General @ Advanced

(" Table in csv format (comma separated columns). First column
with the name of the species (sp), the second column with x
coordinates (longitude) and third column with coordinates y
(latitude). The columns must be named as: sp, X, y, written
\_ with lowercase letters.

T

‘} Input Occurrences

csv table with species and coordinates of localities (with columns: sp,
% ¥)

NioDinamica_dam_curso‘ﬁp_daia sV

O Sp_data

P
Specify a file in the shapefile (.SHP) format to serve as a mask
(area for the interpolation).

f

‘7 Input Mask
Shapefile (shp) with area of study

shp

E:'\BioDinamica_data_curso'MaskMask.shp

=

Mask

Vs
Enter the folder that contains the rasters (in GeoTiff format)
that will be used as predictors. The rasters should be cut with
the same mask (have the same dimensions) and have the
cells of the same size. Never use multiple rasters bands.

/r:. Output Folder

o Predictor Variables
Folder with rasters of predictor variables in tif format

E:\BioDinamica_data_curso\Predictors

.
Folder of outputs
p
. ?C:‘l,temp @
Indicate the folder in which the files of results will be saved. r g~
\, El Save Hexagon Nmds
Save hexagon NMDS raw values map?
r w2 zm Save Hexagon Nmds
Choose whether to save the maps in hex format. r
X & Nearest lNeighbor Interpolation
Interpolate by nearest neighbor?
( ;£ Ilu Mearest Neighbor Interpolation
Choose whether held splined interpolation. r"
=l Spline Interpolation
p
Choose whether it will be held the nearest neighbor I Interpolate by Spiine?
interpolation. zm Spline Interpolation
\ f
Z E Kriging Interpolation
Choose whether it will be held the interpolation by kriging. L Interpolate by kriging?
h " {m Kriging Interpolation
( = Glm
Choose whether the prediction is performed by GLM. L#n LM prediction
\ [T Gm
( [ = sar
Choose whether the prediction is performed by SAR.
\ iy SAR prediction
[ I s
Choose whether it will be held by universal kriging prediction. L &' Universal Kriging
\ JrRwm Universal Kriging prediction
m Universal Kriging
-
Choose the size of the hexagon will be used as a sampling R Hexagon Sare &
unit. The size must be in decimal degrees (approximately 100 et . i . e
km in Ecuador). efine size of hexagons (degree). Distance between centroid o
\ YV o %agons

http://csr.ufmg.br/dinamica/dokuwiki/doku.ph
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Choose the cell size of the resulting map. The value should be
in decimal degrees.

\

N

Choose the minimum number of samples (in the sampling
unit hexagonal) that will be considered in the analysis. The
hexagons with values below the chosen will be discarded
from the analysis.

Advanced tab

C,l General Qﬁ Advanced

IR Cell Size

Cell size

PsEJ.[JS

IR Minimum Number Of Sambles

Minimum number of samples in hexagons

L

Choice of smoothing for nearest

neighbor.

interpolation factor

Choose the smoothing factor by spline interpolation.

4

Choose smoothing factor interpolation by kriging.

Choose the corresponding numbers, the variogram model
used on kriging.

Y Y 4

Choose the corresponding numbers, the distribution of errors
that will be used in the GLM.

N =

Choose the cell size (pixel size) used in sampling SAR analysis.

This is not the VALUE of the FINAL SIZE of the PIXELS, is only

used to generate the calculations. After that, the final map

will be generated in the same resolution of the cells of the
\_ predictors.

p
Choose the corresponding numbers, the variogram model

used in universal kriging.
L

Y/~ N\

http://csr.ufmg.br/dinamica/dokuwiki/doku.php?id=srm

10

f Shooth Factor Of Nearest Neighbor

MNumber of neighboring pixels
i

f4 Smooth Factor Of Spline

Fhlumber of neighboring pixels in smooth

8

f Smooth Factor Of Kriging

Stumber of neighboring pixels in smooth
3

IR Model In Kriging Interpolation

Specification of the variogram model: 1- exponential, 2- spherical, 3-
gaussian, 4 - Matern

3

IR Error Distribution In Function Glm

Choose error distribution: 1 - binomial; 2 - gaussian; 3 - Gamma; 4 -
inverse gaussian; 5 - poisson; & - quasi; 7 - quasibinomial; & -
quasipoisson;

2

IR Cell Size Of Analysis In Sar

&

Choose a value (cell size) for sampling the variables. Very small values
(high resolution) can cause error.

>

Ik Model In Universal Kriging

7

Spedfication of the variogram model: 1- exponential, 2- spherical, 3-
gaussian, 4 - Matern

| Cancel |
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This function generates maps of resampled species richness in hexagons and )

Resample
el

Richness

Oliveira U, et al. 2019. Modelling Highly Biodiverse Areas in Brazil. Scientific Reports 9:6355.

interpolated by three methods: spline, kriging and nearest neighbor. The resampling
function to simulate a uniform sampling in the study area.

.

[ General tab (main) ]

N\

Table in csv format (comma separated columns). First
column with the name of the species (sp), the second
column with x coordinates (longitude) and third column with

X, Y, written with lowercase letters.

-

.

AN
Indicate the folder in which the files of results will be saved. J

coordinates y (latitude). The columns must be named as: Sp'f"ﬁioDinamica data\Sp data.csv

"y General || 7 Advanced

7 Imput Occurrences

csv table with species and coordinates of localities (with columns: sp,
X, ¥)

G

o OQutput Folder

}E: \BioDinamica_Test\RSA

7 Input Mask
Shapefile (shp) of area of study

Specify a file in the shapefile (.SHP) format to serve as a mask

L (area for the interpolation).

-

.

Choose the number of times that resampling will be round to
generate average values of wealth on uniform sampling
simulation.

-

Choose the minimum number of samples to be used for
resampling. NOTE: If this number is too high may have left
few samples (hexagons) for examination, which could harm

the interpolation.
\_ p

(Choose how many sub-samples will be accounted for in each

round of sampling. Remember that this value must be less
than the minimum number of samples (field above). It is
desirable that this value does not exceed 50% of the

\_ minimum value of the samples.

Choose the size of the hexagon will be used as a sampling
unit. The size must be in decimal degrees (approximately 100

L km in Ecuador).

-

.

Choose whether to save the maps in hex format.

-

\§

Choose whether it will
interpolation.

be held the nearest neighbor

-

.

Choose whether held splined interpolation.

-

.

Choose whether it will be held the interpolation by kriging

http://csr.ufmg.br/dinamica/dokuwiki/doku.php?i

d=resample of species richness interpolated

t\BioDinamica_dataMask\Mask.shp

IR Number Of Resamples @‘

MNumber of runs in resampling

000

IR Minimum Number Of Sambles
Minimum number of samples in hexagon

0

IR Size Of Samples In Resampling
Size of samples in each resampling round

10

IR Hexagon Size

& Save Hexagon Nmds
Save hexagon NMDS raw values map?

Vag | Save Hexagon Nmds

= Spline Interpolation
Interpolate by Spline?

= | Spline Interpolation

&l MNearest Neighbor Interpolation
Interpolate by nearest neighbor?

ag | Mearest Meighbor Interpolation

E Kriging Interpolation
Interpolate by kriging?

Yes

| Kriging Interpolation

Cancel

Sp_data

shp

Mask
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[ Advanced tab ]

i) General | 7} Advanced

p IR Cell Size
Choose the cell size of the resulting map. The value should be Cell size of output raster
in decimal degrees.
\ o
I Shooth Factor Of Nearest Neighbor
e \ Mumber of neighboring pixels
Choice of smoothing interpolation factor for nearest N
neighbor.
\L
i Smooth Factor Of Spline
v Mumber of neighbaring pixels in smoaoth
Choose the smoothing factor by spline interpolation. .-. 30

I Smooth Factor OF Kriging
Mumber of neighboring pixels in smooth

[ Choose smoothing factor interpolation by kriging. ri»SD

60
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Rsrm

universal kriging.

This function predicts, by use predictors, the species richness resampled using three "
models: GLM (generalized linear model), SAR (Spatial autoregressive model) and

(adapted from: Oliveira U, et al. 2019. Modelling Highly Biodiverse Areas in Brazil. Scientific Reports

General tab (main) I

Table in csv format (comma separated columns). First column
with the name of the species (sp), the second column with x
coordinates (longitude) and third column with coordinates y
(latitude). The columns must be named as: sp, x, y, written
\_ with lowercase letters.

-

]

G' General @ Advanced

“? | Input Occurrences

% ¥)

}E :\BioDinamica_data_curso\Sp_data.csv

csv table with spedes and coordinates of localities (with columns: sp,

P
Specify a file in the shapefile (.SHP) format to serve as a mask

(area for the interpolation).
\

\-

7 Input Mask
Shapefile (shp) with area of study

£ \BioDinamica_data_curso\Mask\Mask.shp

Ve
Enter the folder that contains the rasters (in GeoTiff format)
that will be used as predictors. The rasters should be cut with
the same mask (have the same dimensions) and have the
cells of the same size. Never use multiple rasters bands.

L

7

Indicate the folder in which the files of results will be saved.

A\

Choose whether held splined interpolation.

-

Choose whether it will be held the nearest neighbor
interpolation.

Choose whether it will be held the interpolation by kriging.

Choose whether the prediction is performed by GLM.

-

Choose whether the prediction is performed by SAR.

Choose the size of the hexagon will be used as a sampling
unit. The size must be in decimal degrees (approximately 100
km in Ecuador).

generate average values of wealth on uniform sampling
simulation.

\

Choose the minimum number of samples to be used for
resampling. NOTE: If this number is too high may have left

few samples (hexagons) for examination, which could harm
L the interpolation.

A

http://csr.ufmg.br/dinamica/dokuwiki/doku.php?i
d=rsrm

45

-

[0/ Predictor Variables
Folder with rasters of predictor variables in tif format

}. E:'\BioDinamica_data_curso\Predictors

o Output Folder
Folder of outputs

2 C:\temp

El Save Hexagon Nmds

( Save hexagon MMDS raw values map?
Choose whether to save the maps in hex format. v ot ondts

E Spline Interpolation
~Interpclate by Spline?

m Spline Interpolation

Inter
rpolate by nearest neighbor?
m Mearest Meighbor Interpolation

\m Kriging Interpolation
Interpolate by kriging?

[ ™ Kriging Interpolation

?_E(;Im

Run GLM prediction

[T G

H Sar
Run SAR prediction

Choose whether it will be held by universal kriging prediction. !: & Universal Kriging

Run Universal Kriging prediction

m Universal Kriging

IR Hexagon Size

Define size of hexagons (degree). Distance between centroid of

T Mexagons

1

p
Choose the number of times that resampling will be round to '\_ IR Number Of Resamples
M

umber of runs in resampling

1000

IR Minit ber OF

Minimum number of samples in hexagon

50

IR Size Of Samples In Resampling
Size of samples in each resampling round

10

/Choose how many\

sub-samples will be
accounted for in each
round of sampling.
Remember that this
value must be less
than the minimum
number of samples
(field above). It is
desirable that this
value does not
exceed 50% of the
minimum  value of
the samples.
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Choose the corresponding numbers, the distribution of errors
that will be used in the GLM.

s IR Cell Size 0
Choose the cell size of the resulting map. The value should be L Cell size
in decimal degrees.

\ T 0.05

( IR Error Distribution In Function Glm p

) Yt

Choose the cell size (pixel size) used in sampling SAR analysis.
This is not the VALUE of the FINAL SIZE of the PIXELS, is only
used to generate the calculations. After that, the final map
will be generated in the same resolution of the cells of the
\_ predictors.

\&I—’

Choose the corresponding numbers, the variogram model
used in universal kriging.

-

http://csr.ufmg.br/dinamica/dokuwiki/doku.php?id=rsrm

Advanced tab

i) General | 7} Advanced

Choose error distribution: 1 - binomial; 2 - gaussian; 3 - Gamma; 4 -
Pﬁwerse gaussian; 5 - poisson; 6 - quasi; 7 - quasibinomial; & -
quasipoisson;

2

Ik | Cell Size Of Analysis Sar o7

oose a value (cell size) for sampling the variables. Very small values
(high resolution) can cause error.

0.5

IR Model In Universal Kriging o7

Specification of the variogram model: 1- exponential, 2- spherical, 3-
%uan, 4 - Matern

1
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amm Weight
Endemism

This function generates maps of endemicity by index endemism weighing (WE) in hexagons

and interpolated by three methods: spline, kriging and nearest neighbor.

Williams PH, Humphries CJ. 1994. Biodiversity, taxonomic relatedness, and endemism in conservation. Oxford:
Oxford University Press.

Table in csv format (comma separated columns). First
column with the name of the species (sp), the second
column with x coordinates (longitude) and third column with
coordinates y (latitude). The columns must be named as: sp,
X, ¥, written with lowercase letters.

Indicate the folder in which the files of results will be saved.

Y i P

Specify a file in the shapefile (.SHP) format to serve as a mask ]_
(area in which will be held the interpolation).

A

Choose the size of the hexagon will be used as a sampling \
unit. The size must be in decimal degrees (approximately 100
km in Ecuador).

Choose whether to save the maps in hex format.

Choose whether it will be held the nearest neighbor
interpolation.

-

Choose whether it will be held by spline interpolation.

Choose whether it will be held the interpolation by kriging.

N\~ "/

i

[ General tab (main) ]

l\:.l General (ﬂ Advanced

‘7 Input Occurrences

% ¥)

?E:\BioDinamica_daE‘l,Sn data.csv

csv table with spedes and coordinates of localities (with columns: sp,

O
Sp_data

o Output Folder

F,E :\BioDinamica_Test\WE

‘7 Input Mask
Shapefile (shp) of area of study

'?E."-.BioDinamica_damWaskWask. shp

IR Hexagon Size

i1.5
E Save Hexagon Nmds

Save hexagon MMDS raw values map?

Save Hexagon Nmds

Interpalate by nearest neighbaor?

E Spline Interpolation
Interpolate by Spline?

E Spline Interpaolation

El Kriging Interpolation
Interpolate by kriging?

—A1 | kriging Interpolation

El Nearest Neighbor Interpolation

{] MNearest Neighbor Interpolation

shp

Mask

http://csr.ufmg.br/dinamica/dokuwiki/doku.php?id=weight endemism_index interpolated

Cancel |
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A~

\l—’

-

~
Choose the cell size of the resulting map. The value should be
in decimal degrees.

\L

(" Choose the minimum number of samples (in the sampling
unit hexagonal) that will be considered in the analysis. The
hexagons with values below the chosen will be discarded

\_ from the analysis.

~
Choice of smoothing interpolation factor for nearest
neighbor.

\L
Choose the smoothing factor by spline interpolation.

Z
Choose smoothing factor interpolation by kriging.

\

AT

Choose the corresponding numbers, the variogram model
used on kriging.

N

\C

Advanced tab

Q General q} Advanced

IR Raster Resolution

Define resolution of raster cells

=0.05

IR Minimum Number Of Sambles
Minimum number of samples in hexagon

0

i Shooth Factor Of Nearest Neighbor
Mumber of neighboring pixels

L5

f Smooth Factor Of Spline

Mumber of neighbaring pixels in smoaoth
3

i Smooth Factor OF Kriging
Mumber of neighboring pixels in smooth
—<

IR Model In Kriging Interpolation

Specification of the variogram model: 1- exponential, 2- spherical, 3-
gaussian, 4 - Matern

=
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This function predicts, by predictors, the weight index of endemism (WE) through three\
models: GLM (generalized linear model), SAR (Spatial autoregressive model) and universal
kriging.

e

(adapted from: Williams PH, Humphries CJ. 1994. Biodiversity, taxonomic relatedness, and endemism in

conservation. Oxford: Oxford University Press.)
General tab (main) I

{7 General || ¢} Advanced
Table in csv format (comma separated columns). First column ] - =
with the name of the species (sp), the second column with x ‘2 Input Occurrences
coordinates (longitude) and third column with coordinates y csv table with spedes and coordinates of localities (with columns: sp,
(latitude). The columns must be named as: sp, x, y, written Q\f}
with lowercase letters. Vi E:\BioDinamica_data_curso\Sp_data.csv @ Sp data
‘7 Input Mask
P
Specify a file in the shapefile (.SHP) format to serve as a mask I Shapefile (shp) with area of study Shp
(area in which will be held the interpolation). ‘__.?E.\'Biomnamica data_curso\Mask\Mask.shp []
\ : _data_ .
Mask
4 5 Predictor Variables
Enter the folder that contains the rasters (in GeoTiff format) Foldernith rastey=of predictor varisbles in. bf Format
that will be used as predictors. The rasters should be cut with
the same mask (have the same dimensions) and have the ?E:‘.BioDinamica_daE_mrso\Predichors 0
cells of the same size. Never use multiple rasters bands. / =
. ™ OQutput Folder
Folder of outputs
( C:\temp | @
Indicate the folder in which the files of results will be saved.
I Save Hexagon Nmds
L
Save hexagon NMDS raw values map?
’ \/?E] Save Hexagon Nmds
Choose whether to save the maps in hex format. r
El Spline Interpolation
Interpolate by Spline?
( ) W ” =
ine Interpolation
Choose whether it will be held by spline interpolation. r_ﬂ Ra pol
p E Nearest Neighbor Interpolation
Choose whether it will be held the nearest neighbor I Interpalate by nearest neighbor?
interpolation. Mearest Neighbor Interpolation
\
- El Kriging Interpolation
Choose whether it will be held the interpolation by kriging. Interpalate by kriging?
\ V o Kriging Interpalation
( = Glm
Choose whether the prediction is performed by GLM. L Run GLM prediction
\ =
Iﬂn Glm
( E Ssar
Choose whether the prediction is performed by SAR. Run SAR prediction
\ —
Sar
( &l Universal Kriging
Choose whether it will be held by universal kriging prediction. e e -
L —Ru iging pr
[:m Universal Kriging
-
Choose the size of the hexagon will be used as a sampling i i=mrinims 7
unit. The size must be in decimal degrees (approximately 100 Eeﬁﬂe size of hexagons {degree). Distance between centroid of
km in Ecuador). EXAS
“ & 65
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/10

Advanced tab

i) General | 7} Advanced

IR Minimum Number Of Sambles

Minimum number of samples in hexagon

Ik Model In Kriging Interpolation

Spedfication of the variogram model; 1- exponential, 2- spherical, 3-
ussian, 4 - Matern

) Yt

) Yt

(" Choose the minimum number of samples (in the sampling
unit hexagonal) that will be considered in the analysis. The
hexagons with values below the chosen will be discarded

\_ from the analysis.

~
Choose the corresponding numbers, the variogram model
used on kriging.

\L

4
Choose the cell size of the resulting map. The value should be
in decimal degrees.

\

4
Choose the corresponding numbers, the distribution of errors
that will be used in the GLM.

\L

4
Choose the corresponding numbers, the variogram model
used in universal kriging.

\

/—/

)

Choose the cell size (pixel size) used in sampling SAR analysis.
This is not the VALUE of the FINAL SIZE of the PIXELS, is only
used to generate the calculations. After that, the final map
will be generated in the same resolution of the cells of the
predictors.

'_/

3

R Cell Size

Cell size

—.05

IR Error Distribution In Function Glm
Choose error distribution: 1 - binomial; 2 - gaussian; 3 - Gamma; 4 -
inverse gaussian; 5 - poisson; & - quasi; 7 - quasibinomial; & -
guasipoisson;

-~

IR Model In Universal Kriging

Specification of the variogram model: 1- exponential, 2- spherical, 3-
gaussian, 4 - Matern

&

1

Ik Cell Size Of Analysis Sar

Choose a value (cell size) for sampling the variables. very small values
(high resolution) can cause error.

7

3
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Gie

This function identifies areas of endemism through Geographical Interpolation of endemism\
(GIE). As a result are generated reports stating number of areas of endemism and species by

area, plus, a map in raster format (GeoTiff).

Oliveira U, Brescovit AD, Santos AJ. 2015. Delimiting Areas of Endemism through Kernel Interpolation. PloS one

10:e0116673.

W,

Table in csv format (comma separated columns). First
column with the name of the species (sp), the second
column with x coordinates (longitude) and third column with
coordinates y (latitude). The columns must be named as: sp,
X, ¥, written with lowercase letters.

Indicate the number of classes of GIE analysis. The classes
should not contain a very small number of species (avoid a
very large number of classes). On the other hand, a very
small number of classes will bring together species with
very distinctive scale distribution (this also should be
avoided). However, if a large database, the effects of the
number of classes is not significant (see supplementary
material of the indicated bibliography). )

Choose the size of the classes (in km). Separate the values
with the "@" symbol. The number of values must be equal to
the value of the number of classes (previous field) minus 1.
The last class ends with the maximum value of gap in points

of occurrence, so it is not necessary to include this value.

W

4
Indicate the folder in which the files of results will be saved. r

7

\L

Specify a file in the shapefile (.SHP) format to serve as a mask
(area for the interpolation).

[ General tab (main) ]

'.:.' General . @ Advanced _

Functor Editor - Geographic Interpolation Of Endemism

x

7 | Input Dccurrences

:/datafsp data.csv

csv table with specdies and coordinates of localities (with columns: sp, x, v)

0

fd  Number Of Classes

MNumber of dasses of GIE analysis
7

Sp_data

a Value Of Classes
Maximum distance value of each dass of analysis

SOGLO0E200@4008€00@1000

o Qutput Folder

}C:,.'temp,.'output

7 Input Mask
Shapefile (shp) of area of study

?C:ﬂimitsfmask.shp

shp

Mask

http://csr.ufmg.br/dinamica/dokuwiki/doku.php?id=geographic_interpolation of endemism
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-
Choose the minimum number of species which shall co-
occurrence (synendemism) in an area to consider it an area
of endemism.

,_/

3

Choose whether the consensus is generated with and without
weighing of areas of endemism.

[~

Indicate if you will be given more weight the areas of
endemism have less area.

Choose whether to save pictures of areas of endemism.

1/

Choose the cell size of the resulting map. The value should be
in decimal degrees.

N

\

r*o.os

Advanced tab

ographic Interpolation Of Endemism

() General | ¢} Advanced I

fd  Minimum Number Of Sinendemism

Functor Editor - Ge

Minimum number of endemic species of AoEs (sinendemism)

El Generate Two Consensus Map

Generate Two consensus map (with, and without weight)?

m Generate Two Consensus Map

H Use Weight In Consensus
Give more weight to smaller casses {narrower endemism)

IUse Weight In Consensus

& Save Figures

m Sawe Figures

IR Cell Size
Cell size of output raster

68
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% Sci

This function is the leading standards of B-diversity (species composition) by means of hexagons
and interpolation. Here are available three forms of spatial interpolation of the patterns of B-
diversity: spline, kriging and nearest neighbor.

Oliveira U, Vasconcelos MF, Santos AJ. 2017. Biogeography of Amazon birds: rivers limit species composition, but not
areas of endemism. Scientific Reports 7:2992.

[ General tab (main) ]

i) General || 7} Advanced
/ ‘7 Input Occurrences
Table in csv format (comma separated columns). First ) . _ = )
column with the name of the species (sp), the second xcsv ;able with species and coordinates of localities (with columns: sp,
column with x coordinates (longitude) and third column with o5
coordinates y (latitude). The columns must be named as: sp, ‘\BioDinamica_data\sp data.csv @
X, ¥, written with lowercase letters. f S d
p_data
\ o Qutput Folder -
~
Indicate the folder in which the files of results will be saved. L E:\BioDinamica_Test\SCI E
N /
‘7 Input Mask
p Shapefile (shp) of area of study
Specify a file in the shapefile (.SHP) format to serve as a mask \P'E:\BioDinamica dataMask\Mask.shp O Shp
(area for the interpolation). r -
\
IR Hexagon Size 7 Mask
e \\
Choose the size of the hexagon will be used as a sampling c
unit. The size must be in decimal degrees (approximately 100 ?1
km in Ecuador).
\.
IR Beta Diversity Index o7
( . . o Beta Diversity Index: 1-Bray-Curtis; 2-Jaccard
Choose the corresponding numbers, the B-diversity index that
will be used. 1 for Bray-Curtis and 2 for Jaccard. Xl
L
H Save Hexagon Nmds o7
( ]— Save hexagon MMDS raw values map?
Choose whether to save the maps in hex format. ?@:\ Save Hexagon Mmds
N s
El Nearest Neighbor Interpolation 6)
( . . . Interpolate by nearest neighbar?
Choose whether it will be held the nearest neighbor ] ;
interpolation. ﬂ:‘ MNearest Neighbor Interpolation
\ T
E Spline Interpolation @
' \ Interpolate by Spline?
Choose whether held splined interpolation. r | Spline Interpolation
.
B Kriging Interpolation o7
e \ Interpolate by kriging?
Choose whether it will be held the interpolation by kriging. J- | Kriging Interpolation
\ — - - —_— —_—
For that to be saved the pictures (view Ok Cancel
A only), internet connection is needed
69
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Dissimilarity Matrix by NMDS. 3 axes is recommended,
because above this value axes cannot be specialized in a map

(_ RGB.

-
Choose whether to partition analysis of B-diversity at nesting @) General || & Advanced
and replacement. NOTE: this choice will make the analysis ' =
take triple the time to run. @) ban i sy oo L i &
\_ '\ Beta diversity partition analysis (Turnover and Nestedness)
Beta Diversity Partition Analysiz
p
Choose the cell size of the resulting map. The value should be R Cell Size V]
in decimal degrees. Cell size of output raster
N J T
(" Choose the number of axes used in the conversion of e — V)

Choose the number of search are performed rounds in NMDS.

—

Advanced tab

Define number of axis in NMDS analysis

3

R Rounds Of Nmds Search 0

Mandimum numbers of random starts in search

00

(" Choose the minimum number of samples (in the sampling

unit hexagonal) that will be considered in the analysis. The
hexagons with values below the chosen will be discarded
\_ from the analysis.

p
Choice of smoothing nearest

neighbor.

interpolation factor for

Choose the smoothing factor by spline interpolation.

,
Choose the parameter of smoothing (Lambda) of splined
interpolation.

\,

p
Choose the corresponding numbers, the variogram model
used on kriging.

\,

>
Choose the number of "lags" used in the construction of the
variogram.

\

Choose the parameter of smoothing interpolation by kriging.

( Choose if the interpolated maps (for each interpolator) will be

classified into discrete regions (bio-geographic regions).
These regions are classified by three methods: k-means
clustering, CLARA (Clustering for Large Applications), random
\_ forest.

Choose the number of classes in which the interpolated maps
are classified. Note that ratings will be made with two classes
to the value chosen. Choose many classes | hope more time
because it will produce a larger number of classified maps.

F N Smooth Factor Of Kriging 7
Mumber of neighboring pixels in smooth

IR Minimum Number Of Samples 0

Minimum number of samples in Hexagon

N Shooth Factor Of Nearest Neighbor &

Mumber of neighboring pixels
g

i Smooth Factor Of Spline &7
Mumber of neighboring pixels in smooth
-y
R Spline Lambda 7

Smoothing parameter the ratio of error and process variance in spline
interpolation

R Model In Kriging Interpolation 7

Specification of the variogram model: 1- exponential, 2- spherical, 3-
‘gaussian, 4 - Matern

R Lags In Kriging Interpolation &
Mumber of lags
2

@ Classify Nearest Neighbor &7
Unsupervised Classification nearest neighbor interpolation?
m Classify Nearest Meighbor

i Of Classes Of i Inter i i d

Number of dasses
10

' Classify Spline P
supervised Classification of Spline interpolation?
Classify Spline
# Mumber Of Classes 0Of Spline &

Number of dasses in K-means dassification
10

%
o Classify Kriging o
Unsupervised Classification of Kriging interpolation?
N oty i
4 Mumber Of Classes Of Kriging 0

ber of dasses in K-means dassification
10

70
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Gdm
o

This function is the leading standards of B-diversity (species composition) by means of
predictive variables. Also tests how the variables used to explain variation in species

composition.

Ferrier S, Manion G, Elith J, Richardson K. 2007. Using generalized dissimilarity modelling to analyse and predict

patterns of beta diversity in regional biodiversity assessment. Diversity and Distributions 13:252-264.

Table in csv format (comma separated columns). First
column with the name of the species (sp), the second
column with x coordinates (longitude) and third column with
coordinates y (latitude). The columns must be named as: sp,

[ General tab (main) ]

i) General || 7} Advanced

‘7 Input Occurences

csv with spedies and coordinates of localities (with columns: sp, x, y)

\.

7

s i W st

Specify a file in the shapefile (.SHP) format to serve as a mask
(area for the interpolation).
\

Indicate the folder in which the files of results will be saved.

\,

X, ¥, written with lowercase letters. >:\,BioDinamica_da13‘-Sn data.csv [E
™ Predictors
Folder with raster files of predictors (variables) in geoTif format

Enter the folder that contains the rasters (in GeoTiff format) o ¢ Jing
that will be used as predictors. The rasters should be cut >E;'I.'Big[)inamica_da131.'pcp,_5,q @
with the same mask (have the same dimensions) and have
the cells of the same size. Never use multiple rasters bands.

P ‘7 Input Mask

Shapefile (shp) of area of study

:\BioDinamica_data\Mask\Mask.shp E

o Output Folder

Folder of outputs. The folder address can not display spaces (in folder
names). Use addresses like: "C: fresults™

\ZE: \BioDinamica_Test\GOM E

Ve
Choose whether to use hexagons as sampling units. In the
case of data gaps and sampling differences, this option can
reduce the effects of sampling. If you do not use this option,
every point (location) will be considered as sampling unit.

.

s [ st

Choose the size of the hexagon will be used as a sampling
unit. The size must be in decimal degrees (approximately 100

km in Ecuador).
\.

El Hexagons As Sample Units
IJse hexagons as sample units to generate the spedes data table by

location {recommended when data is sparse and with gaps).
m | Hexagons As Sample Units

Define size of hexagons

N 15

IR Hexagon Size 0

For that to be saved the pictures (view
only), internet connection is needed

A

http://csr.ufmg.br/dinamica/dokuwiki/doku.php?id=gdm

&s[]=gdm

Mask
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Ve

Choose this option to generate a scenario cast in another
scenario (such as future or past).

\

(" Choose the minimum number of samples (in the sampling
unit hexagonal) that will be considered in the analysis. The
hexagons with values below the chosen will be discarded
\_ from the analysis.

N~ N/~

/

Enter the folder that contains the rasters (in GeoTiff format)
that will be used as predictors of projection scenarios. The
rasters should be cut with the same mask (have the same
dimensions) and have the cells of the same size. The rasters
should be appointed in the same manner as were named the
\rasters predictors.

e
Choose whether the geographical distances will be used as

predictors.
\,

Vs

Choose whether the map resulting from the GDM will be \
classified into discrete regions (bio-geographic regions).

These regions are classified by three methods: k-means "
clustering, CLARA (Clustering for Large Applications), random
\_ forest. Yy

7

AN

Choose the number of classes that will be used in the

Advanced tab

Q General @ Advanced

E Project In Another Scenario
Project GDM in another scenario (future or past)
Project In Another Scenario

IR Minimum Number Of Samples

Minimum number of samples in hexagon mode
1

o Folder Scenarios Raster

Folder with rasters for project in another scenario, The rasters should
be named in the same way of predictors.

E:/TEMP

El Use Geographical Distances
|Use geographical distances as predictors
Use Geographical Distances

H Classify Gdm
Classify areas in GOM

71 | Classify Gdm

IR Number Of Classes
Mumber of dasses in K-means dassification

10

classification.

p
Choose spline values (variable ratio curves with the =

dissimilarity) will be determined by the user or will be
(_ determined automatically.

~

Choose the value of I-which will be used in spline curves of
relationship of the variables. This value should never be less
(_ than the 3.

f

E Define Spline Values
Enter manually with the spline values used.
Define Spline Values

IR Value Of Ispline

Value of I-spline. Enter the value. The value should never be less than
e

]
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Sampling
Effort

This function interpolates spatially points of occurrence (samples) to generate a map of
sampling effort using the interpolation kernel.

Oliveira U, et al. 2019. Modelling Highly Biodiverse Areas in Brazil. Scientific Reports 9:6355.

[ General tab (main) ]

Functor Editor - Sampling Effort

I () General I 7} Advanced
/
7 Points Of Sampling
Table in csv format (comma separated columns). First
column with x coordinates (longitude) and the second Points of sampling in csv format with two colunms (x,y) in decimal
column with coordinates y (latitude). The columns must be D
named: dependent on X, y, written with lowercase letters. /? C:jdata/uy_data.csv @
\S XY_data
7 Input Mask
( K . i Shapefile (shp) of area of study
Specify a file in the shapefile (.SHP) format to serve as a mask Shp
(area for the interpolation). : flimits fmask. shp []
\
[ Output Folder Mask
p
Indicate the folder in which the files of results will be saved. : ftemp foutput @
L
R Area Of Influence Of Sampling
Search radious of kernel density analysis (meters)
Choose the search radius (area of influence) of sampling. The \ 100000
value must be established in meters.
Advanced tab
Functor Editor - Sampling Effort
() General | ¢ Advanced I
] ] R Cell Size &
Choose the cell size of the resulting map. The value should be
in decimal degrees. g Secofouip sty
73
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e Sdm

containing the species.

Kl'his function generates species distribution models (SDM) through various algorithmsx
Suitability maps are generated, maps and reports with the predictive capacity of the model
tests. In this function it is possible to model a large set of species at once through the table

Elith J, Leathwick JR. 2009. Species Distribution Models: Ecological Explanation and Prediction Across Space
and Time. Annual Review of Ecology, Evolution, and Systematics 40:677—697.

Table in csv format (comma separated columns).

For data that does not FEATURE the ABSENCE
INFORMATION:

The first column with the name of the species (sp), the
second column with the x-coordinates (longitude) and
third column the coordinates y (latitude). The columns
must be named as: sp, x, y, written with lowercase
letters.

For data that show the information of ABSENCE:
The first column with the name of the species (sp), the
second column (presence) with values 0 or 1 to indicate
whether the given occurrence is corresponding to the
presence or absence, the third column with the x-
coordinates (longitude) and fourth column coordinates y
(latitude). The columns must be named as: sp, prese
X, Y, written with lowercase letters.

nce,/\

Enter the folder that contains the rasters (in GeoTiff format)
that will be used as predictors. The rasters should be cut
with the same mask (have the same dimensions) and have
the cells of the same size. Never use multiple rasters bands.

Indicate the folder in which the files of results will be saved.

{

[ General tab (main) ]/

(7 General | (3 Advanced

‘7 Input Occurrences

csv table with spedies and coordinates of localities (with columns: sp,
%, v for pseudoabsences, and sp,presence, x, v for true absences). In
the case of true absences, the presence column should be binary
Edimﬁng the presence or absence of the spedes.

E:\BioDinamica_data\sp_SDM.csv 3
[0 Predictors
Folder with predictors raster fles {variables) in geoTif format
: \BioDinamica_data'Predictors E
o Qutput Folder
E:\BioDinamica_Test\SDM [j

t Choose Absence Format

Choose an absence entry format in the model. 1 - true absences; 2 -
ces; 3 - pseudoabsences based on sampling evidences

S

2

Choose the corresponding numbers, which the given type of

absence that will be wused in the analysis: true,
pseudoabsences or pseudoabsences absences based on
evidence.

\L

https://www.csr.ufmg.br/dinamica/dokuwiki/doku.php?i

d=sdm

74


https://www.csr.ufmg.br/dinamica/dokuwiki/doku.php?id=sdm

Select which algorithms will be used in the prediction of the
distribution of species.

Enter the location in which you will find the file "JAR"
program Maxent. If you do not have the program, download
the address:

https://biodiversityinformatics.amnh.org/open source/maxent/

https://www.csr.ufmg.br/dinamica/dokuwiki/doku.php?i

[ General tab (main) ]

| Maxent

‘7 Maxent Jar File

ress the Maxent jar file

1 Maxent\maxent. jar

d=sdm
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Advanced tab

/Choose whether to use a custom mask for each species

modeled to generate the pseudo-absences. This mask is

constructed through a buffer around the points of

occurrence of the species. This prevents are generated

pseudo-absences in very distant and with very different LERIESAT I A ERENSIET S TR RS EETEMERT 02
. X ) X buffer in the minimum convex polygon of the spedes occurrence

conditions from which the species occurs (WhICh can points, This mask will be used for the select pseudo-absences.

\__ damage prediction model). j"'-l

~
i X IR Buffer In Custom Mask 7
Choose the buffer distance (in meters) for the case of the

choice of custom mask (previous option).

C" General @ Advanced

H Use Custom Mask

Use Custom Mask

Buffer distance {meters) in custom mask for pseudoabsences

\ 100000
R F of les To Training Model Vi d
e -
Percentage of data that will be used to generate the model, Percentage of the data used to train the model. The rest of the data

the rest of the data will be used for the calculation of the L imiss s

statistics of the model validation.

IR Buffer Size 0

4 _ _ K Buffer size (in meters) for sampling pseudoabsences
Choose the buffer distance (in meters) that will be used as an r\—
area in which there will be drawn pseudo-absences. This 1000

L function applies only in the case of use of pseudo-absences. R T 0

Mumber of pseudoabsences in sampling areas

Choose the number of points that will be drawn as pseudo- | 0
absences. This function only applies in the case of the use of
L pseudo-absences. 2 Sampling Points 7

Csv filename of sampling points to pseudoabsences based on sampling
evidences

/Choose the csv file (table) that contains the sampling points\/ o | B
used to generate evidence-based pseudo-absences. In this
choice, these points will generate a map of sampling, the IR Search Radious In Sampling Effort 2
evidence-based pseudo-absences will only be drawn in the Search radious in kernel of sampling effort in pseudoabsences based in
places best sampled without samples of the species S St

presence (sites with more evidence that there is a lack true
). This function applies only in the case of the use of
\evidence-based pseudo-absences.

000

-
Choose the distance from the area of influence of the kernel

used to estimate sampling, in the case of the use of evidence-
based pseudo-absences.

\
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Advanced tab

Choose whether SDM projection will be held in another
scenario.

\,
x‘ o Project In Another Scenario 7
=~ ™M Project In Another Scenario

\

Enter the folder that contains the rasters (in GeoTiff format)

that will be used as predictors of projection scenarios. The [ Folder Scenarios Raster 7
rasters should be cut with the same mask (have the same e e el

dimensions) and have the cells of the same size. The rasters
should be appointed in the same manner as were named the
\_ rasters predictors.

7/ Scenario_Predictors L3

& Calculate Area Of Distributions 7
Calculate Area Of Distributions

2 Maxent Linear Features 7
allow linear features to be used

Maxent Linear Features.

& Maxent Quadratic Features 7
allow guadratic features to be used
Maxent Quadratic Features.

& Maxent Product Features P
allow product features to be used
Maxent Product Features.

& Maxent Threshold Features '
allow threshold features to be used
Maxent Threshold Features.

& Maxent Hinge Features 7
allow Hinge features to be used

Maxent Hinge Features

For details about the settings of the Maxent view the M;mummmx:ﬂ;ﬁ:ﬁm?* <
bibliography about the algorithms in: 00
https://biodiversityinformatics.amnh.org/open_source/maxent/

IR Maxent Mini Humber OF G (7

Number of samples at which quadratic features start being used
10

IR Maxent Minimum Number Of Samples For Product A...
Number of samples at which product and threshold features start being
used

IR Maxent Minimum Number Of 7
Number of samples at which Hinge features start being used

Maxent model options

15

IR Maxent Beta Linear Quadratic And Product &

regularization parameter to be applied to all inear, quadratic and
product features; negative value enables automatic setting

-1

IR Maxent Beta Threshold P

regularization parameter to be applied to all thresheld features;
negative value enables automatic setting

-1

IR Maxent Beta Categorical 7

regularization parameter to be applied to all categorical features;
negative value enables automatic setting

-1

o Maxent Beta Hinge 7

regularization parameter to be applied to all hinge features; negative
value enables automatic setting

-1

Ik Maxent Beta Multiplier &

muitiply all automatic requiarization parameters by this number. A
higher number gives 3 more spread-out distribution

1

IR Maxent Default Prevalence &7

defauit prevalence of the species: probability of presence at ordinary
occurrence points

0.5

—
IR Random Forest Number Of Trees
Number of trees to fit model

Choose the number of samples used to generate the random 1000

forest optimization.
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ncis  Miche
B overtap

This function computes the overlap between the predicted species niches through the inidces |
and Warwn D et al. (2009).

Broennimann O, et al. 2012. Measuring ecological niche overlap from occurrence and spatial environmental.
:481-497.

™ Folder
[ Folder with species distribution models (do not use binary L Folder with SDM tif files
Vo

files). The files must be in GeoTiff format. — @

.. Filename

Mame and path of table file to be written. File format is automatically
selected based on the filename extension. If path is not specified, file
L location is the same of model script.

f?table.csv | @ | | &

[ Csv table name that will be saved with the results.

78
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Spatialize
7 Phylogeny

This function plot on the map a phylogenetic tree by hexagon
kriging and nearest neighbor.

s and interpolation. Here are available three forms of spatial interpolation: spline,

-

Table in csv format (comma separated columns). Being the
first column with the name of the species (sp), the second
column with the x-coordinates (longitude) and third column
the coordinates y (latitude). The columns must be named as:
sp, X, Y, written with lowercase letters. }_

A phylogenetic tree of the form tre. This tree should display \
as corresponding to the names Terminal taxa of csv table
(field above). However, there is no need for full agreement
between the two files, since the tree is pruned by the table

and vice versa.

P
Specify a file in the shapefile (.SHP) format to serve as a mask
(area for the interpolation).

Indicate the folder in which the files of results will be saved.

-
Indicate whether the phylogenetic tree used (field above)
displays the information of the branch lengths. If not, will be
considered every branch with length equal to 1.

o N \ s 14

\

Choose whether it will be held the nearest neighbor
interpolation.

I/

Choose whether it will be held by spline interpolation.

=/

Choose whether it will be held the interpolation by kriging.

— V4

General tab (main)

C" General Q:) Advanced

7 Input Occurrences

csv table with species and coordinates of localities (with columns: sp,
X ¥)

;E:\,BioDinamica_daiﬁ‘.,SD data.csv

@

7 Imput Phylogenetic Tree
Input filogenetic tree in format " tre”

>E:\BioDinamica_daIﬁ\Dhylo_dam.tre

7 Input Mask
Shapefile (shp) of area of study

I?E:‘n,BioDinamica_daiﬁWaskWask.shp

o Output Folder
?E: \BioDinamica_Test\Phylogeny

& The Tree Has Branch Lengths
The file of phylogenetic tree has branch lengths?

m The Tree Has Branch Lengths

El Nearest Neighbor Interpolation
Interpolate by NMI?
m Mearest Neighbor Interpolation

= Spline Interpolation
Interpolate by Spline?

m Spline Interpolation

E Kriging Interpolation
Interpolate by kriging?

&P | Kriging Interpolation

For that to be saved the pictures (view
only), internet connection is needed

A

. Cancel
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Advanced tab

C" General @ Advanced

IR ' Rounds Of Nmds Search

Smoothing parameter the ratio of error and process variance in spline

Specification of the variogram model: 1- exponential, 2- spherical, 3-

p
X Maximum numbers of random starts in search
Choose the number of search are performed rounds in NMDS.
0000
\ ‘_PJ
p ;
Choose the number of axes used in the conversion of R
Dissimilarity Matrix by NMDS. 3 axes is recommended, more Define number of axis in NMDS analysis
L axles may not be specialized in a map RGB. U
s IR Cell Size
Choose the cell size of the resulting map. The value should be L Cell size of output raster
in decimal degrees.
\. ’-hﬂE
IR Spline Lambda
s \ interpalation
Choose the parameter of smoothing (Lambda) of splined —
interpolation. I
N M Shooth Factor Of Nearest Neighbor
( Mumber of neighboring pixels
Choice of smoothing interpolation factor for nearest 5
neighbor.
\ M Smooth Factor Of Spline
p Mumber of neighboring pixels in smooth
Choose the smoothing factor by spline interpolation. 5—5
i+ Smooth Factor Of Kriging
- \ Mumber of neighboring pixels in smooth
Choose the parameter of smoothing interpolation by kriging. ri’s
IR Model In Kriging Interpolation
Ve \ gaussian, 4 - Matern
Choose the corresponding numbers, the variogram model 3
used on kriging.
\ El Classify Nearest Neighbor

Choose if the interpolated maps (for each interpolator) will be
classified into discrete regions (bio-geographic regions).
These regions are classified by three methods: k-means
clustering, CLARA (Clustering for Large Applications), random
forest.

Choose the number of classes in which the interpolated maps
are classified. Note that ratings will be made with two classes
to the value chosen. Choose many classes | hope more time
because it will produce a larger number of classified maps.

Unsupervised Classification by NMI interpolation?

E:] Classify Mearest Meighbor

Number Of Classes Of Nearest Neighbor

mber of dasses

" Classify Krigi
Urkgupervised Classification by Kriging interpolation?
Classify Kriging

i Number Of Classes Of Kriging
ber of dasses

http://csr.ufmg.br/dinamica/dokuwiki/doku.php?id=spatialize phylogenetic tree
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Phylo

Oliveira U, et al. 2019. Modelling Highly Biodiverse Areas in Brazil. Scientific Reports 9:6355

This function generates maps of phylogenetic diversity in hexagons and interpolated
maps through three methods: spline, kriging and nearest neighbor.

W,

Table in csv format (comma separated columns). First
column with the name of the species (sp), the second
column with x coordinates (longitude) and third column with
coordinates y (latitude). The columns must be named as: sp,
X, Y, written with lowercase letters.

.

A phylogenetic tree of the form tre. This tree should display
as corresponding to the names Terminal taxa of csv table
(field above). However, there is no need for full agreement
between the two files, since the tree is pruned by the table
and vice versa.

N

P
Specify a file in the shapefile (.SHP) format to serve as a mask
(area for the interpolation).

— V4

[ General tab (main) ]

'.:.' General Qﬁ Advanced

‘7 Input Occurrences

csv table with spedes and coordinates of localities (with columns: sp,
% ¥)

:\BioDinamica_data\Sp data.csv

‘?  Input Phylogenetic Tree
Input filogenetic tree in format ~. tre”

/\BioDinamica_data\Phylo_data. tre

‘7 Input Mask
Shapefile (shp) of area of study

?E:\BioDinamica_daE‘n,l‘ﬂask‘n,l’ﬂask.shp

Indicate the folder in which the files of results will be saved.

-
Indicate whether the phylogenetic tree used (field above)
displays the information of the branch lengths. If not, will be
considered every branch with length equal to 1.

\

J

Choose the size of the hexagon will be used as a sampling
unit. The size must be in decimal degrees (approximately 100
km in Ecuador).

Choose whether to save the maps in hex format.

(> r

Choose whether it will be held by spline interpolation.

Choose whether it will be held the nearest neighbor
interpolation.

N—

Choose whether it will be held the interpolation by kriging.

http://csr.ufmg.br/dinamica/dokuwiki/doku.php?i
d=phylogenetic_diversity interpolated

o Output Folder
:\BioDinamica_Test\PD

El The Tree Has Branch Lengths
The file of phylogenetic tree has branch lengths?

m The Tree Has Branch Lengths

E Save Hexagon Map

Save hexagon with raw values map?

ﬁ:‘ Save Hexagon Map

IR Hexagon Size

El Nearest Neighbor Interpolation
Interpalate by nearest neighbar?
| MNearest Meighbor Interpolation

E Spline Interpolation
Interpolate by Spline?

| Spline Interpolation

El Kriging Interpolation
Interpolate by kriging?
| Kriging Interpolation

oK

Cancel
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Advanced tab

G.l General (:3 Advanced

f Shooth Factor Of Nearest Neighbor

( N\ Mumber of neighboring pixels
Choice of smoothing interpolation factor for nearest r}ﬁ

neighbor.

fo Smooth Factor Of Spline

Mumber of neighbaring pixels in smoath
3

Choose the smoothing factor by spline interpolation.

f Smooth Factor Of Kriging

Mumber of neighbaring pixels in smooth
8

Choose smoothing factor interpolation by kriging.

IR Cell Size

( Cell size of output raster
Choose the cell size of the resulting map. The value should be 05
in decimal degrees. '
G — - R
IR Minimum Number Of Sambles
- Minimum number of samples in hexagon

Choose the minimum number of samples (in the sampling
unit hexagonal) that will be considered in the analysis. The
hexagons with values below the chosen will be discarded
\_ from the analysis.

10

IR Model In Kriging Interpolation
Specification of the variogram model: 1- exponential, 2- spherical, 3-
gaussian, 4 - Matern

3

Choose the corresponding numbers, the variogram model
used on kriging.

82
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This function predicts, phylogenetic diversity through three models: GLM (generalized\
linear model), SAR (Spatial autoregressive model) and universal kriging.

LI

Adapted from: Oliveira U, et al. 2019. Modelling Highly Biodiverse Areas in Brazil. Scientific Reports

9:6355

[ General tab (main) ]

-

Table in csv format (comma separated columns). First column
with the name of the species (sp), the second column with x
coordinates (longitude) and third column with coordinates y
(latitude). The columns must be named as: sp, X, y, written

G' General @ Advanced

csv table with species
%, ¥)

‘7 Input Occurrences

}Y‘BioDinamica_dam_curso\,Sp_data.csv

and coordinates of localities (with columns: sp,

\
:

d=phylogenetic_diversity interpolated

\ with lowercase letters. 3
) ) ) 2 Phylogenetic
A phylogenetic tree of the form tre. This tree should display 2 A : _ i3
as corresponding to the names Terminal taxa of csv table T TR R L
ield above). However, there is no need for full agreemen EtBioDinamica_data_curso\Phylo_data. tre
(field above). H there i d for full t
between the two files, since the tree is pruned by the table
and vice versa. J El The Tree Has Branch Lengths
The file of phylogenetic tree has branch lengths?
4 \/ | The Tree Has Branch Lengths
Indicate whether the phylogenetic tree used (field above)
displays the information of the branch lengths. If not, will be 7 Input Mask
considered every branch with length equal to 1. SrerERE) o s
\ v S—
P S E;\BioDinamica_data_curso\Mask\Mask.shp @
Specify a file in the shapefile (.SHP) format to serve as a mask -
(area for the interpolation). B rslnamies
‘ Folder with rasters of predictor variables in tif format
(" i . . \_. JEioDinamica_data_curso'\Predictors @
Enter the folder that contains the rasters (in GeoTiff format) ?ﬁ —
that will be used as predictors. The rasters should be cut with © Output Folder
the same mask (have the same dimensions) and have the R
cells of the same size. Never use multiple rasters bands.
\_ E:\TEMP
4 \/
El Save Hexagon Map
Indicate the folder in which the files of results will be saved. e e el e 7
\ m Save Hexagon Map
- -
Choose whether to save the maps in hex format. &' Nearest Neighbor Interpolation
N Interpolate by nearest neighbor?
([ Choose whether it will be held the nearest neighbor =S e =
| interpolation.
E Spline Interpolation
p Interpolate by Spline?
Choose whether it will be held by spline interpolation. L;m Spline Interpolation
El Kriging Interpolation
( Interpolate by kriging?
Choose whether it will be held the interpolation by kriging. Li ™ Kriging Interpolation
\, Ve
, H Sar
Choose whether the prediction is performed by GLM. L Run SAR prediction
. T s
Choose whether the prediction is performed by SAR. L 2 &lm
\ J—p—=s.GLM prediction
I om
Choose whether it will be held by universal kriging prediction. e —
N Run Universal Kriging prediction
~m Universal Kriging
-
Choose the size of the hexagon will be used as a sampling R Hexagon Size 7
unit. The size must be in decimal degrees (approximately 100 e af herogs (eore] Diiae betneon bl
km in Ecuador).
L ) I—E@g""s
1
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Choose the cell size of the resulting map. The value should be
in decimal degrees.

(" Choose the minimum number of samples (in the sampling

unit hexagonal) that will be considered in the analysis. The
hexagons with values below the chosen will be discarded
\_ from the analysis.

Choice of smoothing for nearest

neighbor.

interpolation factor

Vi

\

Choose the smoothing factor by spline interpolation.

Choose smoothing factor interpolation by kriging.

Choose the corresponding numbers, the variogram model
used on kriging.

Choose the cell size (pixel size) used in sampling SAR analysis.
This is not the VALUE of the FINAL SIZE of the PIXELS, is only
used to generate the calculations. After that, the final map
will be generated in the same resolution of the cells of the
\_ predictors.

— =

5

Choose the corresponding numbers, the distribution of errors
that will be used in the GLM.

I~

Choose the corresponding numbers, the variogram model
used in universal kriging.

I~

/A

Advanced tab

i) General | 7} Advanced

IR Cell Size
Cell size of output

0.05

I Shooth Factor Of Nearest Neighbor
Mumber of neighboring pixels

8
=
i Smooth Factor Of Spline

Mumber of neighbaring pixels in smoaoth
3

I Smooth Factor OF Kriging

Mumber of neighboring pixels in smooth
8

IR Minimum Number Of Sambles
Minimum number of samples in hexagon

10

Ik Model In Kriging Interpolation

Spedfication of the variogram model; 1- exponential, 2- spherical, 3-
‘gaussian, 4 - Matern

E

IR Cell Size Of Analysis In Sar

Choose a value (cell size) for sampling the variables. Very small values
(high resolution) can cause error.

5

IR Error Distribution In Function Glm

Choose error distribution: 1 - binomial; 2 - gaussian; 3 - Gamma; 4 -
inverse gaussian; 5 - poisson; & - quasi; 7 - quasibinomial; & -
guasipoisson;

~ 2

IR Model In Universal Kriging

Specification of the variogram model: 1- exponential, 2- spherical, 3-
gaussian, 4 - Matern

1
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This function generates maps of phylogenetic endemism by phylogenetic weight\
endemism index (PE) in hexagons and interpolated maps by three methods: spline,

kriging and nearest neighbor.

Rosauer D, Laffan SW, Crisp MD, Donnellan SC, Cook LG. 2009. Phylogenetic endemism: a new approach
for identifying geographical concentrations of evolutionary history. Molecular Ecology 18:4061-4072

Table in csv format (comma separated columns). First
column with the name of the species (sp), the second
column with x coordinates (longitude) and third column with
coordinates y (latitude). The columns must be named as: sp,

[ General tab (main) ]

Q.' General Qﬁ Advanced

‘7 Input Occurrences

csv table with spedes and coordinates of localities (with columns: sp,
% ¥)

?E:\BioDinamica_daE‘l,SD data.csv E

A phylogenetic tree of the form tre. This tree should display
as corresponding to the names Terminal taxa of csv table
(field above). However, there is no need for full agreement

X, Y, written with lowercase letters. f

7

between the two files, since the tree is pruned by the table /
and vice versa.
\

‘? Input Phylogenetic Tree
Input filogenetic tree in format ~. tre”

E:\BioDinamica_data'Phylo_data. tre E

‘7 Input Mask
Shapefile (shp) of area of study

Specify a file in the shapefile (.SHP) format to serve as a mask L
(area for the interpolation).

\BioDinamica_data\Mask\Mask.shp E

Indicate the folder in which the files of results will be saved.

Choose the size of the hexagon will be used as a sampling
unit. The size must be in decimal degrees (approximately 100
km in Ecuador).

Indicate whether the phylogenetic tree used (field above)
displays the information of the branch lengths. If not, will be
considered every branch with length equal to 1.

Choose whether to save the maps in hex format.

o Output Folder
:\BioDinamica_Test\PE E

IR Hexagon Size

Define size of hexagons

E The Tree Has Branch Lengths
The file of phylogenetic tree has branch lengths?
| The Tree Has Branch Lengths

El Save Hexagon Nmds
Save hexagon NMDS raw values map?

| Save Hexagon Nmds

E Spline Interpolation
Interpolate by Spline?

Choose whether it will be held by spline interpolation.

Choose whether it will be held the nearest neighbor
interpolation.

| Spline Interpolation

El Nearest Neighbor Interpolation
Interpalate by nearest neighbar?
| Nearest Meighbor Interpolation

E Kriging Interpolation
Interpolate by kriging?
| Kriging Interpolation

Choose whether it will be held the interpolation by kriging. r

L

http://csr.ufmg.br/dinamica/dokuwiki/doku.php?id=ge

graphic interpolation of endemism

Sp_data

Phylo_data

shp

Mask
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Choose the cell size of the resulting map. The value should be
in decimal degrees.

[~

Choose the minimum number of samples (in the sampling
unit hexagonal) that will be considered in the analysis. The
hexagons with values below the chosen will be discarded
from the analysis.

I_/

[

Choice of smoothing interpolation factor for nearest

Advanced tab

Q General q} Advanced

IR Cell Size
Cell size of output raster

> 0.05

IR Minimum Number Of Samples
Minimum number of samples in hexagon

a

i Shooth Factor Of Nearest Neighbor
Mumber of neighboring pixels

neighbor.

Choose the smoothing factor by spline interpolation.

Choose smoothing factor interpolation by kriging.

/4

Choose the corresponding numbers, the variogram model l
used on kriging.

T

f Smooth Factor Of Spline
umber of neighbaring pixels in smooth

i Smooth Factor OF Kriging

Mumber of neighboring pixels in smooth
]

IR Model In Kriging Interpolation

Specification of the variogram model: 1- exponential, 2- spherical, 3-
gaussian, 4 - Matern
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This function predicts the phylogenetic endemism by phylogenetic weigh endemism index (PE)\
through three models: GLM (generalized linear model), SAR (Spatial autoregressive model) and
universal kriging.
Adapted from: Rosauer D, Laffan SW, Crisp MD, Donnellan SC, Cook LG. 2009. Phylogenetic endemism: a
new approach for identifying geographical concentrations of evolutionary history. Molecular Ecology
18:4061-4072

[ General tab (main) ]

/ G' General @ Advanced

Table in csv format (comma separated columns). First column
with the name of the species (sp), the second column with x
coordinates (longitude) and third column with coordinates y
(latitude). The columns must be named as: sp, X, y, written
\_ with lowercase letters.

*?  Input Occurrences

csv table with spedes and coordinates of localities (with columns: sp,
¥)

F E:'\BioDinamica_data_curso\Sp_data.csv @

7 Input Phylogenetic Tree

A phylogenetic tree of the form tre. This tree should display
Input filogenetic tree in format ".tre™

as corresponding to the names Terminal taxa of csv table
(field above). However, there is no need for full agreement
between the two files, since the tree is pruned by the table
and vice versa.

r E:'\BicDinamica_data_curso'\Phylo_data. tre [E

E The Tree Has Branch Lengths
The file of phylogenetic tree has branch lengths?

A\

4 @ The Tree Has Branch Lengths
Indicate whether the phylogenetic tree used (field above)
displays the information of the branch lengths. If not, will be 7 Input Mask
considered every branch with length equal to 1. e e () th exeaof Sty
p :\BioDinamica_data_cursoMask'\Mask.shp E
Specify a file in the shapefile (.SHP) format to serve as a mask
(area for the interpolation). & Predictor Variables
\ Folder with rasters of predictor variables in tif format
4 N
. . ) E:\BioDinamica_data dicto
Enter the folder that contains the rasters (in GeoTiff format) g = \FioDinamica_data_cursoPredctors —[j
that will be used as predictors. The rasters should be cut with
. . [0 Output Folder
the same mask (have the same dimensions) and have the —_ =
cells of the same size. Never use multiple rasters bands. LR
\_ E: \TEMP 3
). NP
H Save Hexa Nmds
Indicate the folder in which the files of results will be saved. = e
Save hexagon NMDS raw values map?
N\ m Save Hexagon Nmds
Choose whether to save the maps in hex format. ? @ Spline Interpolation
N Interpolate by Spline?
f Spline Interpolati
Choose whether it will be held by spline interpolation. ?m e
P El Nearest Neighbor Interpolation
Choose whether it will be held the nearest neighbor ETRTEE NS
interpolation. Nearest Neighbor Interpolation
\

E Kriging Interpolation

( . . . X . Interpolate by kriging?
Choose whether it will be held the interpolation by kriging. Kriging Interpolation

f 2 Glm
Choose whether the prediction is performed by GLM. Run GLM prediiction
» Glm
Choose whether the prediction is performed by SAR. ]\ & sar
\ Fr—
T Run SAR prediction
) I s

Choose whether it will be held by universal kriging prediction.

El Universal Kriging

Run Universal Kriging prediction

m Universal Kriging
-
Choose the size of the hexagon will be used as a sampling
unit. The size must be in decimal degrees (approximately 100 L) i=moieE 7
km in Ecuador), Define size of hexagons (degree). Distance between centroid of
\. hexagons

1
http://csr.ufmg.br/dinamica/dokuwiki/doku.php?id=pe

m 0K Cancel
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Choose the minimum number of samples (in the sampling
unit hexagonal) that will be considered in the analysis. The
hexagons with values below the chosen will be discarded
\_ from the analysis.

Choice of smoothing for nearest

neighbor.

interpolation factor

Vi

\

Choose the smoothing factor by spline interpolation.

vV

Choose smoothing factor interpolation by kriging.

Choose the corresponding numbers, the variogram model
used on kriging.

Choose the cell size (pixel size) used in sampling SAR analysis.
This is not the VALUE of the FINAL SIZE of the PIXELS, is only
used to generate the calculations. After that, the final map
will be generated in the same resolution of the cells of the
\_ predictors.

— =

A

Choose the corresponding numbers, the distribution of errors
that will be used in the GLM.

I~

Choose the corresponding numbers, the variogram model
used in universal kriging.

http://csr.ufmg.br/dinamica/dokuwiki/doku.php?id=pem

Advanced tab

i) General | 7} Advanced

p IR Cell Size
Choose the cell size of the resulting map. The value should be Cell size
in decimal degrees.
L 0.05
Ve IRk Minimum Number Of Samples

Minimum number of samples in hexagon
= 10

i Shooth Factor Of Nearest Neighbor

Mumber of neighboring pixels
3

I Smooth Factor Of Spline
Mumber of neighboring pixels in smooth

8

f Smooth Factor Of Kriging

F Mumber of neighboring pixels in smoaoth
3

Ik Model In Kriging Interpolation

Spedfication of the variogram model; 1- exponential, 2- spherical, 3-
‘gaussian, 4 - Matern

B3

IR Cell 5ize Of Analysis

Choose a value (cell size) for sampling the variables. Very small values
(high resolution) can cause error.

5

IR Error Distribution In Function Glm
Choose error distribution: 1 - binomial; 2 - gaussian; 3 - Gamma; 4 -
inverse gaussian; 5 - poisson; & - quasi; 7 - quasibinomial; & -
guasipoisson;

N 2

Ik Model

Specification of the variogram model: 1- exponential, 2- spherical, 3-
gaussian, 4 - Matern

1

&

7

&
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B

Oliveira U, et al. 2019. Modelling Highly Biodiverse Areas in Brazil. Scientific Reports 9:6355.

This function is the leading standards of B-phylogenetic diversity (phylogenetic composition) by means of hexagons and
interpolation. Here are available three forms of spatial interpolation : spline, kriging and nearest neighbor.

General tab (main)

Table in csv format (comma separated columns). First
column with the name of the species (sp), the second
column with x coordinates (longitude) and third column with
coordinates y (latitude). The columns must be named as: sp,
X, Y, written with lowercase letters.

-

as corresponding to the names Terminal taxa of csv table

(field above). However, there is no need for full agreement

between the two files, since the tree is pruned by the table
kand vice versa.

-
Specify a file in the shapefile (.SHP) format to serve as a mask
L (area for the interpolation).

A phylogenetic tree of the form tre. This tree should display\’

Indicate the folder in which the files of results will be saved.
.

=

Choose the corresponding numbers, the B-diversity index that

will be used: 1 for Bray-Curtis and 2 for Jaccard.
.

N

C.' General @ Advanced

‘7 Input Occurrences

X )

:\BioDinamica_data\sSp data.csv

csv table with spedes and coordinates of localities (with columns: sp,

)

7 Input Phylogenetic Tree
Input filogenetic tree in format ".tre”™

:\BioDinamica_data‘\Phylo_data. tre

‘7 Input Mask
Shapefile (shp) of area of study

I_E: \BioDinamica_data\Mask\Mask.shp

™ Output Folder

ioDinamica_Test\PCI

Ik Beta Diversity Index
Beta Diversity Index: 1-Bray-Curtis; 2-Jaccard

~
Indicate whether the phylogenetic tree used (field above)
displays the information of the branch lengths. If not, will be
considered every branch with length equal to 1.

N\

_ 3

& The Tree Has Branch Lengths
The file of phylogenetic tree has branch lengths?

s

Choose whether to save the maps in hex format.
N\

r

Choose whether it will be held by spline interpolation.
\

-
Choose whether it will
interpolation.

be held the nearest neighbor

.

r

Choose whether it will be held the interpolation by kriging.
\

Choose the size of the hexagon will be used as a sampling
unit. The size must be in decimal degrees (approximately 100
L km in Ecuador).

For that to be saved the pictures (view
only), internet connection is needed

A

= | The Tree Has Branch Lengths

El Save Hexagon Nmds
Save hexagon with raw values map?

188 | Save Hexagon Nmds

E Nearest Neighbor Interpolation
Interpolate by nearest neighbor?
- Ves | Nearest Meighbor Interpolation

&l Spline Interpolation
Interpolate by Spline?
=] | Spline Interpalation

El Kriging Interpolation
Interpolate by kriging?
<o | Kriging Interpolation

IR Hexagon Size

.5

Ok

http://csr.ufmg.br/dinamica/dokuwiki/doku.php?id=phy

ogenetic_composition interpolation

Cancel
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Choose whether to partition analysis of PB-diversity at
turnover and nestedness. NOTE: this choice will make the
analysis take triple the time to run.

Choose the cell size of the resulting map. The value should be
in decimal degrees.

() General || 3 Advanced
& Beta Diversity Partition Analysis &
Beta diversity partition analysis (Turnover and Nestedness)

[ Advanced tab ]

| Beta Diversity Partition Analysis

IR Cell Size 0
Cell size of output raster

Choose the number of axes used in the conversion of
Dissimilarity Matrix by NMDS. 3 axes is recommended, more
axles may not be specialized in a map RGB.

Define number of axis

3

IR is Of Nmds Search bl

Choose the number of search are performed rounds in NMDS.

Maximum numbers of random starts in search

10000

IR Mini of 7

Choose the minimum number of samples (in the sampling
unit hexagonal) that will be considered in the analysis. The
hexagons with values below the chosen will be discarded
from the analysis.

y

Minimum number of samples in hexagon

10

Choice of smoothing
neighbor.

interpolation factor for nearest

[

Choose the smoothing factor by spline interpolation.

Choose the parameter of smoothing (Lambda) of splined
interpolation.

Choose the corresponding numbers, the variogram model
used on kriging.

I Vs |

y

™ Shooth Factor Of Nearest Neighbor &
Mumber of neighboring pixels

8

' Smooth Factor Of Spline &
Mumber of neighboring pixels in smooth

Ik Spline Lambda 7

Smoothing parameter the ratio of error and process variance in spline
interpolation

~

IR Model In Kriging Interpolation &

Specdification of the variogram model: 1- exponential, 2- spherical, 3-
gaussian, 4 - Matern

Choose the parameter of smoothing interpolation by kriging. f
B Classify Nearest Neighbor 7

Choose if the interpolated maps (for each interpolator) will be
classified into discrete regions (bio-geographic regions).
These regions are classified by three methods: k-means
clustering, CLARA (Clustering for Large Applications), random
forest.

) h Factor Of Kriging 0
Mumber of neighboring pixels in smooth
Unsupervised Classification nearest neighbor interpolation?
| Classify Mearest Neighbor
' Number Of Classes Of ighbor Interpolati 0

Mumber of dasses

A Classify Spline 7
pervised Classification of Spline interpolation?
| Classify Spline

-

™ ber Of Classes Of Spline o

Choose the number of classes in which the interpolated maps
are classified. Note that ratings will be made with two classes
to the value chosen. Choose many classes | hope more time
because it will produce a larger number of classified maps.

MNumber of dasses in k means
1

Classify Kriging 7
pervised Classification of Kriging interpolation?
| Classify Kriging

4 Mumber Of Classes Of Kriging 0

er of dasses in k means
10

oK Cancel

90

http://csr.ufmg.br/dinamica/dokuwiki/doku.php?id=phyogenetic composition interpolation



http://csr.ufmg.br/dinamica/dokuwiki/doku.php?id=phyogenetic_composition_interpolation

Phylo

[~

variables.

Rosauer DF, Ferrier S, Williams KJ, Manion G, Keogh IS, Laffan SW. 2014. Phylogenetic generalised
dissimilarity modelling: a new approach to analysing and predicting spatial turnover in the phylogenetic

This function map the phylo B-diversity (phylogenetic composition) by predictor\

composition of communities. Ecography 37:21-32

Table in csv format (comma separated columns). First
column with the name of the species (sp), the second
column with x coordinates (longitude) and third column with
coordinates y (latitude). The columns must be named as: sp,

X, ¥, written with lowercase letters. f

A phylogenetic tree of the form tre. This tree should display
as corresponding to the names Terminal taxa of csv table
(field above). However, there is no need for full agreement

-
Indicate whether the phylogenetic tree used (field above)
displays the information of the branch lengths. If not, will be
considered every branch with length equal to 1.

>

\

P
Specify a file in the shapefile (.SHP) format to serve as a mask
(area for the interpolation).

\

Choose the size of the hexagon will be used as a sampling

unit. The size must be in decimal degrees (approximately 100
km in Ecuador).

\.

> Sl

-

Enter the folder that contains the rasters (in GeoTiff format)
that will be used as predictors. The rasters should be cut
with the same mask (have the same dimensions) and have
the cells of the same size. Never use multiple rasters bands.

-
(D= ~

N

Indicate the folder in which the files of results will be saved.

between the two files, since the tree is pruned by the table
and vice versa.

[ General tab (main) ]

G.' General Qﬁ Advanced

‘7 Input Occurrences

csv table with species and coordinates of localities (with columns: sp,
% ¥)

?E:‘l.BioDinamica_damED data.cav @

?  Input Phylogenetic Tree
Input filogenetic tree in format " tre”

E:\BioDinamica_data\Phylo_data.tre E

El The Tree Has Branch Lengths
The file of phylogenetic tree has branch lengths?

ﬂ__\ The Tree Has Branch Lengths

7 Input Mask
Shapefile (shp) of area of study

FE:\BioDinamica_daEWask‘n,l‘ﬂask.shp E

IR Hexagon Size

f 1.5

™ Predictors
Folder with predictors raster files (variables) in geoTif format

$E:N.BioDinamica_dam\Predicmrs E

= Qutput Folder
Folder of outputs

E:\BioDinamica_Test\Phyla_GDM E

For that to be saved the pictures (view
only), internet connection is needed

A

http://csr.ufmg.br/dinamica/dokuwiki/doku.php?id=phyl

ogenetic _generalizad dissimilarity model phylogdm

Sp_data

Phylo_data
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(" Choose the minimum number of samples (in the sampling )
unit - hexagon) that will be considered in the analysis. The
hexagons with values below the chosen will be discarded

\_ from the analysis.

( Choose whether the map resulting from the GDM will be )

classified into discrete regions (bio-geographic regions).

These regions are classified by three methods: k-means

clustering, CLARA (Clustering for Large Applications), random
\_ forest.

I

Advanced tab

i) General | 7} Advanced

IR Minimum Number Of Samples

Minimum number of samples in hexagon

E Classify Gdm
Classify areas in GOM

m Classify Gdm

p
Choose the number of classes that will be used in the
classification.

\

-

Choose this option to generate a scenario cast in another
scenario (such as future or past).

L

-

Enter the folder that contains the rasters (in GeoTiff format)
that will be used as predictors of projection scenarios. The
rasters should be cut with the same mask (have the same
dimensions) and have the cells of the same size. The rasters
should be appointed in the same manner as were named the
\rasters predictors.

i Wi Ve

p
Choose whether the geographical distances will be used as
predictors.

AL

p
Choose spline values (variable ratio curves with the
dissimilarity) will be determined by the wuser or is

L automatically determined.

p
Choose the value of I-which will be used in spline curves of
relationship of the variables. This value should never be less

A \

3
__ than the 3. &
El Weight Samples
e Weight samples by number of samples (for data with sampling bias)
Choose whether a weighing by the number of samples (with E VWeight Samples
the purpose of reducing the effect of sampling differences). -
\,

IR Number Of Classes

Mumber of dasses in dassification

@ 11

E Project In Another Scenario
Project GDM in another scenario (future or past)

;m Project In Another Scenario

™ Folder Scenarios Raster

Folder with rasters for project in another scenario. The rasters should
be named in the same way of predictors.

:/Scenario_Predictars

E Use Geographical Distances
IUse geographical distances as predictors

;E:] Use Geographical Distances

El Define Spline Values

Enter manually with the spline values used.

m Define Spline Values

Ik Value Of Ispline

Value of I-spline. Enter the value. The value should never be less than
o
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Least Cost
3 Paths
Haplotypes

This function calculates the lowest cost of dispersal between populations, relying for that in
data on the genetics of populations (haplotypes) and a surface of cost (for example, a

distribution model). For details on the methodology see:

(https://www.sciencedirect.com/science/article/pii/S1055790311000480?via%3Dihub).

Chan & Yoder 2011.

/Table in csv format (comma separated columns). Being the 7 Input
first column with the number corresponding to the Csv table with Haplotype, x, ¥
haplotype (Haplotype), the second column with the x-
coordinates (longitude) and third column with the \BioDinamica_data_cursolGen_datathaplotypes_data.csv 3
coordinates y (latitude). The columns must be named:
\_ Haplotype, X, y. 7 Input Map
Spedes distribution model (suitability map) or friction map
-
Choose a raster that is used as a friction surface. Can be used :\BioDinamica_data_curso\Gen_data'sp_gen. tif [j
a model of distribution of the species (suitability), in this case,
with the original values of the raster, check the following. @ Input Sdm Map
Input Sdm Map
Indicate whether the map used in the previous option was a
map (no change) of species distribution model (suitability).
\_ 7 Mask
- Mask shapefile
Specify a file in the shapefile (.SHP) format to serve as a mask ]_
(area for the interpolation). f?E:\.BioDinamica_daiﬁ_curso‘!,Gen_daBHGen_mask.shp 3
o OQutput Folder
p
\}E:\output [j
Indicate the folder in which the files of results will be saved. r D
\
OK

| Cancel |
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Extract
Values To
Points

T

This function extracts the values of a set of rasters for points, creating a table with the points
and the extracted values, spatially, for each point. As a result is generated a table with the
points and the corresponding values of rasters.

Table in csv format (comma separated columns). First
column with x coordinates (longitude) and the second
column with coordinates y (latitude). The columns must be
named as: X, y, written with lowercase letters.

7

Enter the folder that contains the rasters (in GeoTiff format\
or asc) that will be used to obtain the values. The rasters
should be cut with the same mask (have the same
dimensions) and have the cells of the same size. Never use
multiple rasters bands.

\.

Ve

Indicate the folder in which the files of results will be saved.

\,

r

Choose the corresponding numbers, the raster format that is
in the folder chosen.

\

Functor Editor - Extract Values To Points

 Input Table
Csv tabe with points (colunms x and y)

}:,’data fsamples.csv

. i)

XY_data

[ Raster Folder
Folder with raster files (variables)

}C:,‘variables

‘? Output Table

: [tempjoutput ftable.csv

IR Raster Format
Choose raster format: 1 - tif; 2 - asc

> 1
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~ Area Of
. 2 Distributions

This function calculates the area of distribution of binary maps (e.g., species

maps).

distribution

-
Enter the folder that contains the rasters (in GeoTiff format)

that will be used for the calculation of the areas of
distribution. Note that will be calculated the area of pixels
that present value 1.

N

Vs

\.

Choose the location and name of the csv file (table) to be
saved with the results.

A\

Functor Editor - Area Of Distributions

[ Imput Folder
Folder with binary rasters of species distributions

= C:ftemp/Temp_MPC

... Dutput Table
Filename of output table

C:ftemp,Table. csv
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Sum Of
Maps

[ This function performs the sum of maps (GeoTiff format rasters).

Ve

\

Enter the folder that contains the rasters (in GeoTiff format)
that will be added. Never use multiple rasters bands.

Functor Editor - Sum Of Maps

o Input Folder
Folder with raster maps

rﬁ:fvariables

r

\

Enter the name and location of the raster file format (GeoTiff)
that is saved with the test result.

L

... Save Map

Output map (raster tif)

C: ftempfoutput fresult. if ]I @ | | (L [

http://csr.ufmg.br/dinamica/dokuwiki/doku.php?id=sum

of _maps
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Normalize
E Values

Between 0

And 1

This function resample raster data values for the interval between 0 and 1

[ Choose the raster file format (GeoTiff).

Choose the location and name of the raster file (GeoTiff)
that will be saved with the resampled values.

http://csr.ufmg.br/dinamica/dokuwiki/doku.php?id=nor

O\

malize values between 0 and 1

Functor Editor - Normalize Values Between 0 And 1 X

... Input Map

=C:/temp/finput. tif

. ODutput Map

Filename of output map

;—G.Ltempfouh:lutfresult.ﬁf
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= Create
% Sample Points

This function creates samples of occurrence of species (in standard BioDinamica inputs),
through binary distribution maps of species (which can be generated through distribution
models or minimum convex polygon, for example)

Enter the folder that contains the binary rasters (in GeoTiff
format) that represent the distribution of species.

,

Indicate the folder in which the files of results will be saved.

Choose the number of samples (by species) that will be
generated.

N A~

Choose the corresponding numbers, if the samples shall be
random or regular.

o Input Folder
Input Folder of binary rasters

¥E:N.BioDinamica_Test‘ﬁampIe_aIea\bin_l @
= Qutput Folder
QOutput Folder
FE".\BioDinamica_TesﬂpampIe_alea‘n,TEST @
IR Mumber Of Samples 0
Mumber of points by map (species)
=100
Ik Sampling &'

1 - random; 2 - regular;

,_/

http://csr.ufmg.br/dinamica/dokuwiki/doku.php?id=nor

malize values between 0 and 1
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