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1. Introduction

The LSCorridors is a free and open source package developed in the Python library and
Graphical User Interface (GUI) that simulates multiples functional ecological corridors. This
tutorial aims to show the basic functions of the LSCorridors with the a demonstration data set.
The use of this software and tutorial requires: a) the GRASS software installed; b) a folder with
the LSCorridors files and c) a folder with a database to run the app (BD_demo).

Note: 1.) For this tutorial, we put the LSCorridors and BD_demo folders in the
“C:\Users\Juliana\Documents\RUN_LS _Corridors” directory, and all instructions in this tutorial
use this address as default. If you want to set these folders in directory, remember to change
the path; 2) the LSCorridors and the BD_demo folders are compacted for download and have
to be unzipped before use.

The LSCorridors and BD_demo files are available in the LSCorridors github
(https://github.com/LEECIab/LS CORRIDORS).

2. Installing GRASS Software

The LSCorridors was developed in the GRASS software - 7.0.x version. The installation
files for this version are available at https://GRASS.osgeo.org/download/. This tutorial uses the
7.0.0 GRASS version, but our tests demonstrated that LSCorridors runs in all 7 GRASS

version.

After download the GRASS software - version 7.0.0, execute the installation file
“WIinGRASS-7.0.0-1-Setup.exe”. Press NEXT at the first window, select the installation folder
and press NEXT until the software begins extracting files (Figure 1, 2, 3, 4, 5, 6, 7 and 8). After
the extraction, press the NEXT and FINISH buttons respectively.



% GRASS GIS 7.00-1 Setup ~ ** - O

Welcome to the GRASS GIS 7.0.0-1
Setup Wizard

This wizard will guide you through the installation of GRASS
GIS 7.0.0-1.

Itis recommended that you dose all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer.

{ Click Next to continue.

Next> | | Cancel
Figure 1 — Installing GRASS GIS.
@ GRASSGIS7.00-1Setup * = O
License Agreement Ve
Please review the license terms before installing GRASS GIS 7.0.0-1. w
Press Page Down to see the rest of the agreement.
GNU GENERAL PUBLIC LICENSE A
Version 2, June 1991
Copyright (C) 1989, 1991 Free Software Foundation, Inc.,
51 Franklin Street, Fifth Floor, Boston, MA 02110-1301 USA
Everyone is permitted to copy and distribute verbatim copies
of this license document, but changing it is not allowed.
Preamble
_The. licenses for most ;oftware are designed to take away your v

GRASS is software libre. You are encouraged and legally entitled to copy, reinstall, modify,
and redistribute this program for yourself and your friends under the terms of the GPL.
Happy mapping!

Nullsoft Install System v2,46

ot [ o> ] [ coce

Figure 2 — Installing GRASS GIS.



% GRASS GIS 7.00-1 Setup  * - O

Choose Install Location N
Choose the folder in which to install GRASS GIS 7.0.0-1. %

Setup will install GRASS GIS 7.0.0-1in the following folder. To install in a different folder, dick
Browse and select another folder. Click Next to continue.

Destination Folder
lc: Program Files (x86)\GRASS GIS 7.0.0 | Browse...
Space required: 429.5MB

Space available: 155.1GB

Mullsoft Install System v2.46

<Back || Next> | | Cancel
Figure 3 — Installing GRASS GIS.
% GRASS GIS 7.0.0-1 Setup  * -
Choose Components DY
Choose which features of GRASS GIS 7.0.0-1 you want to install. %

Check the components you want to install and uncheck the components you don't want to
install. Click Install to start the installation.

Select components to install: p--m'.rﬁa‘ur mou
osition yo nouse
D Important Microsoft Runti over a C|£AF|'|DE'FIEF it to
[ North Carolina (Wake Coi| e s ccrption.
[[] south Dakota (Spearfish ¢

Space required: 429.5MB

Mullsoft Install System v2.46

<Back | Instal | | Cancel

Figure 4 — Installing GRASS GIS.



% GRASS GIS 7.00-1 Setup  * - O

Choose Install Location N
Choose the folder in which to install GRASS GIS 7.0.0-1. %

Setup will install GRASS GIS 7.0.0-1in the following folder. To install in a different folder, dick
Browse and select another folder. Click Next to continue.

Destination Folder
lc: Program Files (x86)\GRASS GIS 7.0.0 | Browse...

Space required: 429.5MB
Space available: 155.1GB

Mullsoft Install System v2.46
<Back || Next> | | Cancel
Figure 5 — Installing GRASS GIS.
% GRASS GIS 7.0.0-1 Setup  * - OIEN
Installing
e,
Please wait while GRASS GIS 7.0.0-1is being installed. %
Extract: test_install_lib.py
Show details
Mullsoft Install System v2,46
< Back Next > Cancel

Figure 6 — Installing GRASS GIS.



N7 GRASS GIS 7.0.0-1 Setup =Sl

Installation Complete \

da
Setup was completed successfully. \&_
Completed
Show details

< Back Cancel

Figure 7— Installing GRASS GIS.

% GRASS GIS 7.0.0-1 Setup  * - O

Completing the GRASS GIS 7.0.0-1
Setup Wizard

GRASS GIS 7.0.0-1 has been installed on your computer.

Click Finish to dose this wizard.

[JLaunch GRASS GIS

[]view the reference manual

< Back Cancel

Figure 8 — Installing GRASS GIS.

To run GRASS GIS, perhaps will be necessary to install some “.dIl” files and to do the
upgrade of Python version. Please, check the GRASS warning messages.



3. Starting GRASS

Execute GRASS GIS 7.0.0 with GUI (Figure 9).

Q GRASS GIS 7.0.0 Release Notes

GRASS GIS 7.0.0 Command Line
Q GRASS GIS 7.0.0 GUI

Figure 9 - GRASS icon.

A prompt command window will open, and you just have to press ENTER (Figure 10).

¢ GRASS GIS 7.0.0 GUI - o IES

leaning up temporary files...
[Starting GRASS GIS...

Figure 10 - Initializing GRASS.



A Welcome window will then open asking in which folder the data will be stored. In our
example we will create a new database folder (newLocation folder). Click in Location wizard
button (Figure 11).

¢ GRASS GIS 7.0.0 startup « - oliEl

orass g

Bringing advanced geospatial technologies to the world

1. Select GRASS GIS database directory
C:\Users\Juliana\Documents\RUN_LS_Corridors Browse
GRASS GIS database directory contains Locations.

No GRASS Location found in 'C:\Users\Juliana\Documents\RUN_LS_Corridors'. Create a new Location or choose different
GRASS

2. Select GRASS Location 3. Select GRASS Mapset

Nev

e a new location using location wizard. After location is cre

Delete

All data in one Location is in the same

coordinate reference system (projection). Mapset contains GIS data related to one
One Location can be one project. Location project, task within one project, subregion or
contains Mapsets. user.

Start GRASS session Quit Help

Figure 11 — Defining the directory to GRASS database.

On the Define new GRASS location select the location where the folder will be created,
in our example “C:\Users\Juliana\Documents\RUN_LS Corridors” and click the NEXT button
(Figure 12).



Define new GRASS Location n

Define GRASS Database and Location Name

GIS Data Directory: | C:\Users\Juliana\Documents\RUN_LS_Corridors

Project Location: | newlLocation

Location Title:

Figure 12 - Creating new location.

GRASS will open a window asking about the spatial reference system to be used for the
newLocation files (Figure 13, 14, 15, 16, 17 and 18). Select the third option, Read projection
and datum terms from a georeferenced data file, and click the NEXT button. Select the file

“Resistance_map1.tif” as reference. Click the NEXT and then Conclude buttons.
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Define new GRASS Location

Choose method for creating a new location

() Select coordinate system parameters from a list

() Select EPSG code of spatial reference system

(®) Read projection and datum terms from a georeferenced data file

(O Read projection and datum terms from a Well Known Text (WKT) .prj file

() Spedify projection and datum terms using custom PROJ.4 parameters
() Create a generic Cartesian coordinate system (XY)

Help < Back Next > Cancel
Figure 13 - Defining the new location projection system.
Define new GRASS Location ﬂ
Select georeferenced file

Georeferenced fle: | Revisao_final_tutorial_LS\.S_CORRIDORS-master\DB_demd | Browse v

LS_CORRIDORS-master » DB_demo /vo Pesquisar DB_demo p

pasta =~ [l @

Data de modificag... Tipo

A Nome

|4 Resistance_map1 5/27/2016 7:02 AM  Arquivo de Image..
& Resistance_map2 5/27/2016 7:02AM  Imagem TIFF

L ST list1 Documento de Te...
@) ST. 1 Arquivo de | ks
&4 ST_map Arquivo de Image.
& ST_map2

Imagem TIFF

N

ome:  Resistance_map2 ¥

All files (*.%)

Figure 14 — Reading a file with the specific projection system.
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Define new GRASS Location n

Summary

GRASS Database: C:\Users\Juliana\Documents\RUN_LS_Corridors
Location Name: newLocation
Location Title:

Projection: matches file C:\Users\Juliana\Desktop'\Revisao_final_tutorial_LS\LS_CORRIDORS-master\DB_der
< >

PROJ.4 definition: +proj=poly

(non-definitive)  Hat_0=0
+Hon_0=-54
+x_0=0
+y_0=0
+no_defs
+a=6378160
+f=298.25
+towgs84=-57.000,1.000,-41.000
+to_meter=1

Figure 15 — Checking the projection system defined.

GRASS will open a window to alert you that a new folder will be created. You just need
to click the OK button (Figure 16).

¥ GRASS GIS 7.0.0 startup hd = =

v Bringing advanced geospatial technologies to the world

1. Select GRASS GIS database directory

crr e PP

' Browse
a New GIS data directory ﬂ

No i choose different
GRy Location <newlocation> will be created in GIS data directory
z <C:\Users\Juliana\Documents\RUN_LS_Corridors>. You will need to
change the default GIS data directory in the GRASS startup screen.

Rename

| ok B Delet

™

All data in one Location is in the same
coordinate reference system (projection).
One Location can be one project. Location
contains Mapsets.

Mapset contains GIS data related to one
project, task within one project, subregion or
user,

Start GRASS session Quit Help

Figure 16 — Checking the new location.
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GRASS will ask if you want to import the files now. We recommend to click No and import the
files after (Figure 17).

¥ GRASS GIS 7.0.0 startup 27 ==

grass gis

Bringing advanced geospatial technologies to the world

1. Select GRASS GIS database directory

Browse
! Import data?
Do you want to import
<C:\Users\Juliana\Desktop\Revisao_final_tutorial_LS\LS_CORRIDORS-m ]
aster\DB_demo\Resistance_map2.tif> to the newly created location? New
Rename
Delete

All data in one Location is in the same
coordinate reference system (projection).
One Location can be one project. Location
contains Mapsets.

Mapset contains GIS data related to one
project, task within one project, subregion or
user,

Start GRASS session Quit Help

Figure 17 — Setting the configurations of the new location.

¥ GRASS GIS 7.0.0 startup o = =

orass gis

Bringing advanced geospatial technologies to the world

1. Select GRASS GIS database directory

G e e PO —

g ' A Browse
GRA Location <newLocation> created
2 o Location <newlocation> created.
Do you want to set the default region extents and resolution now? New
Rename
Delete

Sim Nao

All data in one Location is in the same
coordinate reference system (projection).
One Location can be one project. Location
contains Mapsets.

Mapset contains GIS data related to one
project, task within one project, subregion or
user,

Start GRASS session Quit Help

Figure 18 — Setting the configurations of the new location.
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The next step is to create a new name for the new location.

¥ GRASS GIS 7.0.0 startup e = L=l
2

Create new mapset
| Do you want to create new mapset?
\ [ LSCorrid_simu1

technologxcs to the world

1. Selec

C:\Users\Juliana\Documents\RUN_LS _C s Browse
GRASS GIS database directory contains Locatio

2. Select GRASS Location 3. Select GRASS Mapset

newlLocation New PERMANENT New
Rename Rename
Delete Delete

All data in one Location is in the same

coordinate reference system (projection). Mapset contains GIS data related to one
One Location can be one project. Location project, task within one project, subregion or
contains Mapsets. user,

Start GRASS session Quit Help

Figure 19 — Defining the project name.

v GRASS GIS 7.00 startup « - oiEl

grass g

Bringing advanced geospatial technologies to the world

1. Select GRASS GIS database directory

C:\Users\Juliana\Documents\RUN_LS_Corridors Browse
GRASS GIS database directory contains Locations.

2. Select GRASS Location 3. Select GRASS Mapset

newlocation New New
R PERMANENT R
Delete Delete

All data in one Location is in the same

coordinate reference system (projection). Mapsegpcontains GIS data related to one
One Location can be one project. Location projfft, task within one project, subregion or
contains Mapsets. T,

Start GRASS session Quit Help

Figure 20 — Starting GRASS GIS.



If everything works out, GRASS will open three windows: Layer manager, Map Display
and sh (command prompt) (Figure 21).

¥ GRASS GIS 7.0.0 Layer Manager = = % GRASS GIS 7.0.0 Map Display: 1 - Location: Gl.. = ©
" s R R T ) ° S~ KA+
¥ B v Lla R'ge PP ke &
i
U
o % % ¥ SIS
s 6> &4 -
Display 1 4 b X

¢ GRASS GIS 7.0.0 GUI - o IEd

>leaning up temporary files...

[Starting GRASS GIS

JARNING: Concurrent mapqet locking is not supported on Windows

7=t V=i

lelcome to GRASS GIS 7.0.0

RASS GIS homepage: http://grass.osgeo.ory

his version running through: Command Shell <(C: \UINDOUS\“yotem32\cnd

e Xe )

elp is available with the command: g.manual —-i

ee the licence terms with: g.version -c

If required, restart the GUI with: g.gui wxpython

then ready to quit enter: exit
Launching <wxpython> GUI in the background, please wait...

icrosoft Windows [versdo 6.3.96001]

(c)> 2013 Microsoft Corporation. Todos os direitos reservados.

\Users\Juliana>

Map layers Command console Search modules Python shell
763302.43; 7497057.03 Coordinates v v|Rende¢

Figure 21 - GRASS layout with 3 windows.

4. Opening LSCorridors package

In the sh window (command prompt) set the LSCorridors folder by typing cd
“C:\Users\Juliana\Documents\RUN_LS Corridors\LS CORRIDORS-

master\ LS Corridors_v1_0_stable” and pressing ENTER (Figure 22).
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¥ GRASS GIS 7.0.0 Layer Manager * = % GRASS GIS 7.0.0 Mz
: - - . . ~ -
> (g SRR BONG
a i B N W & 1 - = ¢
[ & o BB el ® (B (&
B =4k B0 & &,
Display 1 1 b X
¥ GRASS GIS 7.0.0 GUI « - oiEd

leaning up temporary files...
[Starting GRASS GIS...
JARNING: Concurrent mapset locking is not supported on Windows

/ /

— e
/ /7 /NN
VR A S
\

7. /7 /

lelcome to GRASS GIS 7.0.0

RASS GIS homepage: http://grass.osgeo.org

his version running through: Command Shell <(C:\WINDOWS\system32\cnd.
xe)

elp is available with the command: g.manual —-i

See the licence terms with: g.version —c

If required, restart the GUI with: g.gui wxpython

then ready to quit enter: exit

ing <{wxpython> Gl in the background, please wait...
ft Win [versdo 6.3.96001

ft Corporation. Todos s direitos reservados.

s\Juliana>cd "C:\Users\Juliana\Desktop\Revisao_final_tutorial LS\LS_CORRI
ster\_LS_Corridors vl _@_stable"

Map layers Command console Search modules Python shell

354817.16; -2430063.62

cd "C:\Users\Juliana\Desktop\Revisao_final_tutorial_LS\LS_CORRIDORS-master\_LS_Corridors_v1_0_stable"
Figure 22 - cmd_LSCorridors.

After that, type “python LS” and press TAB. The TAB key will complete the name of
LSCorridors file (Figure 23). Finally, press ENTER.

¥ GRASS GIS 7.0.0 GUI i
A /7

N\ / 4 /

http://grass.osgeo.oryg
Command Shell (C:\WINDOUWS\system32\cmd.

elp is available with the command: g.manual —i
ISee the licence terms with: g.version —c
If required, restart the GUI with: g.gui wxpython
then ready to quit enter: exit

Launching <{wxpython> GUI in the background, please wait...
icrosoft Windows [versdo 6.3.96001]
(c)> 2013 Microsoft Corporation. Todos os direitos reservados.

:\Users\Juliana>cd "C:\Users\Juliana\Desktop\Revisao_final_tutorial_LS\LS_CORRI
DORS—master\_LS_Corridors_vli_@_stable"

:\Users\Juliana\Desktop\Revisao_final_tutorial_LS\LS_CORRIDORS—master\_LS_Corri
ors_vl_@_stable>

:\Users\Juliana\Desktop\Revisao_final_tutorial_LS\LS_CORRIDORS—master\_LS_Corri
ors_vl_@_stable>

:\Users\Juliana\Desktop\Revisao_final_tutorial_ LS\LS_CORRIDORS-—master\_LS_Corri
ors_vl_@_stable>LS_corridors_vl_@.py_

Figure 23 - Opening LSCorridors in GRASS GIS.
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If everything works out the LSCorridors window will be opened (Figure 24).
. LSCorridors v. 1.0 - O IES

LandScape Corridors

Resistance Map:  select files | Source-TargetMap: | select files IMPORT FILES | Variability: | 2.0

Using Maps Already Imported:

Resistance:  Click to select v | ST: | Click to select v
Enter a list manually: | Ex:1,2,3,4,... READ LIST TXT COMBINE ALL
Name of output corridor: | Proposed name of the cost map Scale (meters): | 100

Number of Simulations:

M1:| 15 M2:| 15 M3:| 15 M4:| 15

P
Yo\

START SIMULATIONS | | RUN EXPORT FILES EXIT L E E c

Figure 24 - LSCorridors layout.

5. Inserting the database and setting LSCorridors

The LSCorridors needs two raster maps as input files: a resistance map and a map of
patches to be connected (Source-Target map). In this second map, pixels corresponding to
each patch must be identified with a number unique to this patch (so the pixels within each
patch will have the same number and pixels in different patches will have different numbers).
Pixels not belonging to any patch are assigned the NULL value. Although not necessary,
another file that maybe useful (and we will use it on our example) is a list with the identification
numbers (ID) of the patches that you want to connect, i.e. between which the corridors will be
simulated. The three demonstration files that we will use in this tutorial are in the BD_demo

folder.
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5.1 Inserting the resistance surface map

There are two ways of inserting the cost map: 1) selecting it in a specific folder in
“Resistance Map” button, or 2) if you had already imported the map to the GRASS database
you can select it in “Resistance”. Here, we will use the first option. Click in the “select files”
button beside the “Resistance Map” and inside the folder “BD_demo” select the file

“Resistance_map1.tif” (Figure 25).

LSCorridors v. 1.0 =0C

LandScape Corridoy
Resistance Map:  select files # Source-TargetMap: = select files

Using Maps Already Imported:

IMPORT FILES | Variability: | 2.0

Resistance: | Click to select

Enter a list manually: | Ex:1,2,3,4,... READ LIST TXT COMBINE ALL

Name of output corridor: | Proposed name of the cost map Scale (meters): | 100
Number of Simulations:

M1 15 M2: 15 M3:| 15 M4 15
Waiting ... :

Waiting ... :
Waiting ... :

T\

v | ST: | Click to select v

Choose a file
% <« LS_CORRIDORS-mas... » DB_demo v o

Organizar v Nova pasta

A
¢ Favoritos

Bl Area de Trabalho

= Locais recentes

* Resistance_map1

& Resistance_map2

& Downloads ST_list1
) ST_map1
Bl Area de Trabalho & ST_map2

& Grupo domésticc

2 Juliana
/% Meu computado
ju Area de Traball

Documentos

& Downloads
v <
Nome:  Resistance_map2 v | | Allfiles (*)
Abrir Cancel

LEEC

Figure 25 — Setting resistance map.

START SIMULATIONS | = RUN EXPORT FILES EXIT

5.2 Inserting the habitat patches map

Similar to the resistance map, there are two ways of inserting the Source-Target map: 1)
selecting a file in a specific folder with the button “Source-Target Map”, or 2) or if you had
already imported the map to the GRASS database you can select it in “ST” (Figure 26).

In our example we will use the first option. Click the “select files” button beside the
“Source-Target map”, and select the “ST_map1.tif’ in “C:\BD_demo” folder. The selected map
will also appear in the LSCorridors display.

After selecting both maps, click the IMPORT button: the LSCorridors display will show

the message “importing rasters...” (Figure 27).
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L] LSCorridors v. 1.0 = = Choose a file

i 0 LS_CORRIDORS-mas... » DB_demo v e
LandScape Corridors
Organizar v Nova pasta S v
Resistance Map:  select files  Source-TargetMap: = select files IMPORT FILES | Variability: = 2.0
A
Using Maps Already Imported: K:Favoirtos
Bl Area de Trabalho Resistance_map1
Resistance: | Click to select v | ST: | Click to select v L - 7
ocais recentes & Resistance_map2
Enter a list manually: | Ex:1,2,3,4,... READ LIST TXT COMBINE ALL # Downloads ST_list1
ST_map1
Name of output corridor: | Proposed name of the cost map Scale (meters): | 100 B Area de Trabalho %) ST_map2
Number of Simulations: & Grupo domésticc
M1 15 | M2 15 |M3:/ 15 (M4 15 & Juliana
/™ Meu computado
Waiting ... : A m Area de Traball
Selected File:

Documentos
Resistance_map2_tif

Automatically Resistance Map Selected: # Downloads

MSP_Resistance_map2_tif ¥ €
Waiting ... :
v Nome: | ST_map2 v Al files (*.")
START SIMULATIONS | = RUN EXPORT FILES EXIT Abrir Cancel
LSCorridors v. 1.0 - 8
LandScape Corridors ¥ GRASS GIS 7.0.0 GUI - LS_corridors_v1_0.py - oIEH
Resistance Map: | select files = Source-TargetMap: | selectfies == IMPORTFILES | Variabiity: | 2.0 My ce_map2_tif> created.
-
Using Maps Already Imported: CORRIDORS-master\_LS_Corr|
Click
Resistance: | Click to select v | ST: | Click to select v rqST, output= self.
= P » J ttribute
Enter alistmanualy: | Ex:1,2,3,4,... READLISTTXT | | COMBINE ALL .. : : ts\RUN_L »rs\LS_CORRI DORS—ma|
Name of output corridor: | Proposed name of the cost map Scale (meters): | 100 tH 3 a _map2_tif> already ex and will be
0
Number of Simulations: G on check
M5 IM2[5 M5 IMe[s Raster ap 2_tif> created.
y exists and will he overuritten
zan> not recognised by GRASS and no parameters
MSP_Resistance_map2_tif N
Waiting ... : .« ‘.
Selected File: p‘;% \ <ST > tif>
13 Y'Y r map <ST_map2 i cre
lmooZ P "’ \ . ydal complete.
Importing rasters... i )
< v
START SIMULATIONS | | RUN EXPORT FILES EXIT LEEC

Figure 27 — Checking if the maps were imported.
5.3 Listing Source-Target patches

There also two ways to insert the list of Source-Target patches that will be connected
(ST): 1) manually, by inserting the ID of the patches in the “Enter a list manually” command, or
2) by inserting a .txt file with the list of the patch IDs in the READ LIST TXT button (Figure 28).
In both cases, the patches to be connected must be inserted as pairs, with commas separating
the patches within each pair and the different pairs. For example, "1,2,1,3,1,4" means that
patch 1 will be connected to patch 2, patch 1 will be connected to patch 3 and patch 1 will be
connected to patch 4, whereas "1,2,1,4,2,3" means that patch 1 will be connected to patch 2,
patch 1 will be connected to patch 4 and patch 2 will be connected to patch 3.

Here we will use the second option: click the READ LIST TXT button and select the
“st_list.txt” file in the “C:\BD_demo” folder (Figure 28).
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. LSCorridors v. 1.0 = (=]

LandScape Corridors

Resistance Map:  select fles | Source-TargetMap: selectfies | IMPORTFILES  Variabiity: 2.0

Using Maps Already Imported:

Resistance: ' Click to select v | ST: | Click to select

Choose a file
€ - 1 <« LS_CORRIDORS-mas... » DB_demo

Organizar v Nova pasta

A Juliana A Nome

1™ Meu computado
2 % Resistance_map1
J Area de Traball
& Resistance_map2
Documentos

Enter a list manually: | Ex:1,2,3,4,... READ LIST COMBINE ALL ST_list1
& Downloads
&) ST_map1
Name of output corridor: | Proposed name of the cost map Scale (metgT | 100 _\ L,-:agen, 8 T mep2
Number of Simulations: ¥ Musicas
# Videos

M1/ 15 |M2: 15 | M3:/15 | M4 15

Waiting ... : ~

:.:. Disco Local (C:
&4 Unidade de DV

(<

Selected File: ‘. 9 Bibliotecas
ST_map2_tif ‘, ] \ € Rede

Importing rasters. .. "’ \ [ Painel de Contro ¥ <
Waiting ... : ! /Y

Nome: | ST_list1 v Allfiles (*.%) v

v
START SIMULATIONS | | RUN EXPORT FILES e L E E c Abrir Cancelar

Figure 28 — Reading txt file with the Source-Target combinations.

If you want to generate corridors among all the fragments listed, click the COMBINE ALL
button, but note that if your ST list is too extensive it may cause an excessive delay in the

processing. The LSCorridors display will show the message TXT Combinations with the patch
IDs (Figure 29 and 30).
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C LSCorridors v. 1.0 - O

LandScape Corridors

Resistance Map:  select files = Source-TargetMap: = select files IMPORT FILES | Variability: = 2.0

Using Maps Already Imported:

Resistance: | Click to select v | ST: | Click to select v
Enter a list manually: | Ex:1,2,3,4,... READ LIST TXT COMBINE ALL
Name of output corridor: | Proposed name of the cost map Scale (meters): | 100

Number of Simulations:

M1:| 15 M2:| 15 M3: 15 M4:| 15

'I:rlmpqrhng e 0 Simulate all possible (55) combinations?
Waiting ... :

TXT Combinations:
[1,'2,'3,'4,'S, 6]
Generating combinations...

Waiting...

Sim Néo
START SIMULATIONS | | RUN EXPORT FILES EXIT | e e e & \

Figure 29 — Defining the number of simulations.

. LSCorridors v. 1.0 =g

LandScape Corridors

$ GRASS GIS 7.00 GUI - LS_corridors_v1_0.py - oIEd
Resistance Map:  select fles | Source-TargetMap: | selectfles = IMPORT FILES | Variabiity: 2.0 _ _ &
run_command < .gdal’, fla ’0’, input f.InArgST, output
Using Maps Already Imported: - 3 True 3 > . s
- 5 no attribute
\LS_CORRIDORS
Resistance: | Click to select v | ST: | Click to select v
» may tif> already exists and will be
Enter a listmanually: | Ex:1,2,3,4,... READ LISTTXT | | COMBINE ALL overuritten R
: Over-riding projection check
Name of output corridor: | Proposed name of the cost map Scale (meters): | 100
Number of Simulations: MARN aste p <ST_nme A e and will he overuritte
9 i RASS and no p. et
M 15 |M2/15 |M3:[15 |M4[1s found .
: Over-riding pro
TXT Combinations: "

[1,2.'3, 4,5, '6]
Generating combinations...

5_CORRIDORS -ma

Waiting..

Created st. 4— . ’147109914\r’, ’148649690 ’ 173584432\
v 8904285\r’ , 3o, 30010\’ 1

START SIMULATIONS | | RUN EXPORT FILES EXIT

Figure 30 — Checking if the list of combinations was created.
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5.4 LSCorridors parameters

There is a set of parameters that you must configure in LSCorridors before starting the
simulations:

a) Variability: use this command to choose the spatial variability among corridor replicates. The

default is 2, which we will use in our example.

b) Scale (meters): use this command to define the scale of species movement capacity. This
parameter is used in the simulation methods M2, M3 and M4. The default is 100, we will use

this value in our example.

c¢) Number of simulations: commands “M1”, “M2”, “M3” and “M4” represent each type of
simulation method. The differences between the methods are in the way each pixel of the
resistance map is used. Whereas M1 used the resistance value of each pixel, the methods
M2, M3 and M4 use, respectively, the mode, maximum, and average resistance values within
a window centered on each pixel, with the size of the window being defined by the scale
parameter above. The value that we put on it refers to the numbers of replicates that
LSCorridors will simulate for each Source-Target pair, in each method. The default is 15 in
each method, and we again will use these values in our example, meaning that for each

Source-Target pair we will simulate 60 corridors (15 by each method).
d) Name output corridor: you can name the output files inserting an export name here. This
name will be used in all the output files (see session 7). If you don’t use this option the package
will name the export files with the resistance map name.
6. Starting the simulations and setting the output folder

After setting the parameters you can finally click the START SIMULATION button. A

window will open for you to set the output folder: select
“C:\Users\Juliana\Documents\RUN_LS Corridors\results” (Figure 31 and 32).
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1 LSCorridors v. 1.0 - 0O

LandScaps Contdors ¥ GRASS GIS 7.0.0 GUI - LS_corridors_v1_0.py = (=)

v conmand:
Resistance Map: | select fles | Source-TargetMap: | selectfies || IMPORTFILES | Variabiity: | 2.0 . restart with:

Using Maps Already Imported.

in the background, please wait...

o 6.3.9608]

Resistance: | Click to select v | ST: | Click to select v tion. Todos os dire s e
Enter a st manually: | Ex:1,2,3,4,... READ LIST TXT COMBINE ALL Juliana\Documents\RUN
Name of output corridor: | corridors_simula Scale (meters): | 100 $_Corridors\LS_CORRIDORS
Number of Simulations: i RRIDORS

M1: 15 (M2 15 | M3: 15 |M4| 15

Select the output folder Documents\RUN rridors
for text files. y

Documents\RUN_LS_Corridors\LS_C
MSP_corridors_simul A

Output map base name:
MSP_corridors_simula
Chedking the list

List ok.

Waiting...

/ ’
START SIMULATIONS /7 RUN EXPORT FILES EXIT L E E c

Figure 31 — Defining the output folder to results.

s\Juliana\Documents\RUN_LS_Corridors\LS_CORRIDORS-n:

oK [ 1

. LSCorridors v. 1.0 - O

GRASS GIS

LandScape Corridors o

Resistance Map: | select files = Source-TargetMap: = select files IMPORT FILES | Variability: | 2.0

Using Maps Already Imported: Procurar Pasta n
Resistance: | Click to select v | ST: | Click to select Select a file or folder:
Enter a list manually: | Ex:1,2,3,4,... READ LIST TXT COMBINE ALI
RESULTADOS_DOUTORADO A
Name of output corridor: | corridors_simula Scale (meters): 100 i
Reunioces
Number of Simulations: 4 }) RUN_LS Corridors
ML 15 |M2: 15 | M3:|15 | M4 15 LS_CORRIDORS-ma

newlocation

MSP_corridors_simul

£ result
Output map base name: ’
MSP_corridors_simula ‘ sa_riv_30s N >
Checking the list ’
List ok. "’ ‘ i
Waiting... Pasta: ova pasta

v
Criar Nova Pasta OK Cancelar
START SIMULATIONS RUN EXPORT FILES EXIT

Figure 32 — Defining the output folder to results.

LSCorridors will start the simulation. A message will appear on the display indicating that
the simulation has started, and you can follow the corridors simulation in the sh window (Figure
33 and 34). Another message will appear when the simulation have finished (Figure 35).
LSCorridors will then automatically export raster files to output folder defined in above. After
that click in “EXIT” button.
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. LSCorridors v. 1.0 - B

¥ GRASS GIS 7.0.0

elp is available with the command:
ee the licence terms with: .
Resistance Map: | select files | Source-TargetMap: = select files IMPORT FILES | Variability: | 2.0 If required, restart the GUI with:

then ready to quit enter:

LandScape Corridors

Using Maps Already Imported:

qunching <\_;xpython> GUL in the backg]

icrosoft Windows [versdo 6.3.9600]
Resistance: | Click to select v | ST: | Click to select v (c) 2813 Microsoft Corporation. Todos

3 21,234 :\Users\Julianadcd ' Users\Juliana
B =2 READUIST. TG COEREaL ter\_LS_Corridors_vl_@_stable"

Name of output corridor: | corridors_simula Scale (meters): | 100 n

Number of Simulations:

M1 15 (M2 15 |M3: 15 |M% 15 Click OK and wait for simulation processing;
A message will warn you at the end of simulations.
Thank you.
Selected output folder: A

C:\Users\Juliana\Documents\RUN_LS_Corridors
\resultsRunning...:

List of source-targets: OK
[1,'2,'3,4,'S, 6]
v
START SIMULATIONS RUN EXPORT FILES EXIT
" LSCorridors v. 1.0 (Ndo esta respondendo) = n
- GRASS GIS 7.0.0 GUI - LS_corridors_v1_0.py SREl
LandScape Corridors -
f prinitive
Resistance Map:  select fles = Source-TargetMap: = select files IMPORT FILES | Variabiity: 2.0 3 0; 11"_'
» of line
Using Maps Already Imported
Resistance: | Click to select v | ST: | Click to select v
Enter a Istmanualy: | Ex:1,2,3,9,. READLISTTXT | | COMBINE ALL t_aux2€Corridors_sinulad. initializing output.
Name of output corridor: | corridors_simula Scale (meters): | 100 - < aleat_S@Corrido simula)> with start poin
i aleat_T> with stop poin .o
Number of Simulations:
M/ 15 |M2[15 |IM3:[15 |m4&/1s riting output r: M s aux_cost>...
conpl
. n - . ading vector eat ¥ s_simulad> with start poin
185630010V 177559140, A e
'180249430Y’ 178904285
180249430}’ ', '180249430Y',
185630010

Processing ST pair:
00000 & 33796

START SIMULATIONS RUN EXPORT FILES EXIT

Figure 34 — Starting the simulations.
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~ F * A
LandScape Corridors *osr RELALPHNANE =
Resistance Map:  select files | Source-TargetMap: | select files IMPORT FILES | Variability: i
Using Maps Already Imported:
Resistance: | Click to select V| ST Click to select v
Enter a st manually: [ 1,2 |/ Reap sT™XT | | comemE AL
Name of output corridor: | Proposed name of the cost map Scale (meters): | 100 %

Number of Simulations:

M1: " 1 m2: [ ‘ M3: M4 [ 1 Corridor simulation finished!
| Thanks for simulating using
LSCorridors v. 1.0!

=======> Running simulation 42 ~
=======> Running simulation 43

=> Running simulation 44

=======> Running simulation 45

=======> Running simulation 46

Removing auxiliary files...

‘,.‘.';\
LEEC

Figure 35 - End of simulations.

START SIMULATIONS | | RUN EXPORT FILES EXIT

7. Output files

LSCorridors creates a set of output files per source-target pair: it generates in the output
folder two .txt files and one folder for each source-target pair of patches (ST). The first file
showed the parameters used in the simulations and the simulation’s time.

Each folder contains a set of four GIS files for each simulated corridor (extensions “.shp”,
“.dbf”, “.prj” and “.shx”), which enables you to open each simulated corridor as a shapefile file
in a GIS software.

The end of the names of these files and folders indicate the source-target patches
between which the corridors were simulated and the previously defined name of the output
corridor (Figure 36).

Source-Target ID

N

Results Resistance_map1_imag_S_00001_T00002
g J
Y
Default name Source Target
Figure 36 - Output file name
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7.1 Descriptive data files

LSCorridors available “.tif* files correspondents to each pair simulated. The file has the

identification of each method used in the simulation, considering each pair. The package also

available a RSFI (Route Selection Frequency Index) map to each method. This map is the sum

of the all maps simulated, and the final map shows how many of the corridor simulations

passed through a given route. High RSFI values indicate areas (i.e. pixels) that have a high

probability of being suitable as corridors between a given source-target pair. To analyse the

corridors we recommended the use of the RSFI map.

In the output folder there are .ixt files. These files are descriptive data of each pair of ST

patches, with each row representing one simulation. The columns represent, respectively:

a.

© a o T

the name of the resistance map used;
the simulation mode (M1, M2 etc);
the number of the simulation;

the length of the corridor in meters;

the cost of the corridor (sum of resistance cost values of each pixel occupied by

the simulated corridor);

f.

g.
h.

J-

the longitude coordinate of the point of the source patch;
the latitude coordinate of the point of the source patch;
the longitude coordinate of the point of the target patch;
the latitude coordinate of the point of the source patch;

the euclidean distance between the points of the source and target patches.

Although LSCorridors generates one descriptive data file for each ST pair of patches, it

is possible to aggregate all files in a single one. We prepared a script for this in the R software
(the R file is available at: https://github.com/LEECIab/LS CORRIDORS.
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install.packages("stringr")
library(stringr)

setwd("C:\\BD_demo\\output")
all.corr<-matrix(,,11)
corr.files<-list.files(pattern="txt")

for (i in 1: length(corr.files)){
corr.temp<-read.table(corr.files[i], header=T, sep=",")

#creating a character with Source-Target ID
sour.track<-str locate(corr.files[i],"S ")

tar.track<-str locate(corr.files[i],"T ")

end.track<-str locate(corr.files[i],".txt")
sour<-substr(corr.files[i],sour.track[,1],(tar.track[,1]-2))
tar<-substr(corr.files[i],tar.track[,1],(end.track[,1]-1))
ST ID<-paste(sour,tar,sep="_")

#inserting Source-Target ID in dataframe
data.temp<-cbind(ST_ID,corr.temp)
colnames(all.corr)<-colnames(data.temp)
all.corr<-rbind(all.corr, data.temp)
all.corr<-na.omit(all.corr)

}

write.table(all.corr,file=paste(substr(corr.files[i],1,sour.track-2)," allCorridors",

Axt",sep=""), sep=",",
row.names=F)
You need an internet connection when using this script for the first time in order to

download the “stringr” package.
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