Agents Add Agents Interactively Need Doc

Agents Draw Agents from Table Need Doc

Causes Add Causes Interactively Need Doc

Causes Factor Analysis for Mixed R
Data

Causes Model Selection (OLS) Need Doc

Environmental Analysis CO2 Emissions Need Doc

Environmental Analysis Coastal Blue Carbon Need Doc
(InVEST 3.14.2)

Environmental Analysis Coastal Blue Carbon Need Doc
Preprocessor (INnVEST
3.14.2)

Environmental Analysis Forest Carbon Edge Effect Need Doc
(InVEST 3.14.2)

Environmental Analysis Habitat Quality (INVEST Need Doc
3.14.2)

Environmental Analysis Habitat Risk Assessment Need Doc
(INVEST 3.14.2)

Environmental Analysis Habitat Risk Assessment Need Doc
Preprocessor (InVEST
3.14.2)

Environmental Analysis Nutrient Delivery Ratio Need Doc
(InVEST 3.14.2)

Environmental Analysis Seasonal Water Yield Need Doc
(InVEST 3.14.2)

Environmental Analysis Sediment Delivery Ratio Need Doc
(INVEST 3.14.2)

Flows Commodity Trade Need Doc

Flows Add Media Information Flows | No need to do due to

LexisNexis url changed
Flows Draw Radial Flows Need Doc
Socioeconomic Analysis Cost-Benefit Analysis Need Doc




Socioeconomic Analysis

Crop Production (InVEST
3.14.2)

There will be 2 Crop
Production

In Arcgis Pro 3.0. :Crop
Production Percentile ;

Crop Production: Regression
[ Need Doc]

Socioeconomic Analysis

Fisheries Harvest (INVEST
3.11.0)

Can’t be done due to Model
itself has been deprecated.

https://community.naturalcapit
alproject.org/t/fisheries-model
-not-availabe-in-users-guide/
2540

Socioeconomic Analysis

Food Security

Need Google earthengine

Socioeconomic Analysis Nutrition Metrics Need Doc

Socioeconomic Analysis Population Count and Density | Need Doc

Socioeconomic Analysis Visitation: Recreation and Need Doc
Tourism (INVEST 3.14.2)

Systems Add Systems Interactively Need Doc

Systems Draw Systems from Table Need Doc

Systems Network Analysis Grouping R Need Doc




Telecoupling Toolbox Update Instruction

1. Introduction

The Evolution of Telecoupling Research

In the ever-changing landscape of global interactions, the Telecoupling Toolbox has
been a pioneering instrument, enabling a nuanced understanding of the complex
relationships between human and natural systems across distances. Originally
developed for ArcGIS Desktop and leveraging Python 2.7, the toolbox has served a
diverse audience in visualizing and analyzing telecouplings. However, with the rapid
evolution of technology and the retirement of Python 2, it is essential to update our tools
to meet current standards and to integrate new capabilities.

A New Era with ArcGIS Pro and Python 3

The transition to ArcGIS Pro represents a significant advancement in the GIS domain,
offering a more powerful, flexible, and user-friendly platform. Python 3, the current
industry standard for Python programming, provides improved performance, security,
and an expanded feature set. The Telecoupling Toolbox update is designed to harness
the strengths of these new platforms, ensuring that our users have access to the most
effective and efficient tools for their research and decision-making.

Why Update Now?

The timing of this update is critical for several reasons:

e End of Life for Python 2: Python 2 has reached the end of its life, meaning it no
longer receives updates or support, including security updates.

e ArcGIS Pro Advancements: ArcGIS Pro has introduced groundbreaking features
that are not available in ArcGIS Desktop, such as multi-factor authentication and
enhanced 3D mapping capabilities.

e Community and Support: By updating to the latest platforms, the Telecoupling
Toolbox community can benefit from broader support, a wealth of resources, and
a collaborative user base.

Getting Started with the Update

This guide will walk you through updating your Telecoupling Toolbox, from assessing
your current setup to installing the new version and exploring its enhanced features. We
will provide detailed instructions, troubleshooting tips, and resources for further learning

and support.



2. GETTING STARTED

2.0 Prerequisite:

ArcGIS

o

Python:

o

o

Pro:
Version 3.3.0 [download link need to be added]

When ArcGIS Pro is installed, it automatically installs a Python program in the path
[arcgisPro_installed path]/bin/Python, for example, "C:\Program
Files\ArcGIS\Pro\bin\Python". Within this directory, an environment named
"arcgispro-py3" is stored in the "envs" folder. The ArcPy script can be imported and
executed in this environment. Additionally, when running toolboxes in ArcGIS Pro,
the scripts are executed under this environment.

However, it is necessary to install a separate Python instance alongside the one
installed with ArcGIS Pro. The reason for this is that some Python packages cannot
be installed in the "arcgispro-py3" environment, as ArcGIS Pro uses a non-public
version of GDAL (3.8.1e) for ArcGIS Pro 3.3. Updating, downgrading, or reinstalling
GDAL in this environment is impossible, as it would render ArcGIS Pro inoperable.
Therefore, a separate "free" Python is required to perform tasks outside of this
environment. It is recommended to install Anaconda to create this public Python
environment. In this update process, Anaconda 24.1.2 with Python 3.11.7 was
utilized.

Version 4.4.1 is currently in use, and the following libraries need to be installed:
Rtools (4.4.1), RColorBrewer (1.1-3), missMDA (1.19), FactoMineR (2.11),
arcgisbinding (1.0.1.306), dplyr (1.1.4), sp (2.1-4), and igraph (2.0.3).

INVEST 3.14.2 Workbench:

o

The INVEST 3.14.2 Workbench must be downloaded via the URL:
https://storage.googleapis.com/releases.naturalcapitalproject.org/invest/3.14.2/workb
ench/invest 3.14.2_workbench_win32_x64.exe. After installation, the INVEST CLI
model will be used to run the INVEST model for data processing. The reason for not
using the InVEST Python package directly is that it cannot be installed due to its
dependencies on a version of GDAL that is newer than 3.4.2, which is incompatible
with the GDAL version in the ArcGIS Pro environment.

Please follow the steps below to prepare the environment for utilizing the Telecoupling
Toolbox ArcGISProV3.3.

2.1 Installation of ArcGIS Pro V3.3.

2.1.1 Download ArcGIS Pro from ArcGIS Online:

Follow these steps to download ArcGIS Pro from ArcGIS Online. Optionally, you can
download a localized version.

1.

Sign in to your ArcGIS Online organization.


https://storage.googleapis.com/releases.naturalcapitalproject.org/invest/3.14.2/workbench/invest_3.14.2_workbench_win32_x64.exe
https://storage.googleapis.com/releases.naturalcapitalproject.org/invest/3.14.2/workbench/invest_3.14.2_workbench_win32_x64.exe
https://storage.googleapis.com/releases.naturalcapitalproject.org/invest/3.14.2/workbench/invest_3.14.2_workbench_win32_x64.exe

2. At the top of the page, click your username and click My settings.

On the My Settings page, click the Licenses side tab.

4. Your user type, role, and assigned licenses are listed. If you don't see ArcGIS
Pro listed under your licensed products, or if the Download ArcGIS Pro link does
not appear, contact your ArcGIS organization administrator.

5. Next to ArcGIS Pro, click Download ArcGIS Pro.

6. Inthe Download ArcGIS Pro window, review the language setting. To download a
localized version of ArcGIS Pro, change the setting to the language you want.

7. Click Download. An executable file (.exe) is downloaded to your computer.

w

2.1.2 Install ArcGIS Pro V3.3.

When you get the executable file of ArcGIS Pro V3.3.0, you can follow up the steps to
install it below:

1. Double-click to start the unpackaging process and set the destination folder for
unpackaging the file. Here, the path is set as “C:\ArcGIS Pro 3.3”:

& ArcGIS Pro ¢

Destination Folder for Files

Please select the destination folder where the package should extract the
files:

Please select the destination folder:

ChArcGIS Pro 3.3| Browse

= Back Mext = Cancel

2. You may have an error as “Miss Prerequisite” and it means that “ArcGIS Pro
requires Microsoft .NET Desktop Runtime 8.0.x (x64)”. It needs to be
downloaded from the “Download .NET Desktop Runtime x64”

(https://dotnet.microsoft.com/en-us/download/dotnet/8.0) by selecting the “x64”
version for Windows.



https://dotnet.microsoft.com/en-us/download/dotnet/8.0

Download .NET 8.0

@ Not what you're looking for? Visit the downloads page for more options.

”~ 8.0.6

Release notes  Latest release date June 11, 2024

Build apps - SDK © Run apps - Runtime ©

SDK 8.0.302 ASP.NET Core Runtime

os Installers Binaries The ASP.NET Core Runtime enables you to n.
we recommend installing the Hosting Bun

Linux Package manager instructions ~ Arm32 | Arm32 Alpine | Arm64 | Arm&4 Alpine | support.

%64 | x64 Alpine

11S runtime support (ASP.NET Core Modul

macOS  Arméd4 | x64 Armé4 | x64 iRaoate
Windows Arm6&4 x86 | Armo64 | x64 | x86
winget instructions 0s Installers
All dotnet-install scripts Linux Package manager instructions

3. After completion of unpackaging and installing .NET Desktop Runtime,
double-clicking the setup file to start the process of installation of ArcGIS Pro.

#2 ArcGIS Pro Setup X

Welcome to the ArcGIS Pro Setup program

Itis strongly recommended that you exit all Windows programs
before running this setup program.

Click Cancel to quit setup and dose any programs you have running.
Click Mext to continue the installation.

WARMNIMG: This program is protected by copyright law and
international treaties.

Unauthorized reproduction ar distribution of this program, or any
portion of it, may result in severe dvil and criminal penalties, and wil
be prosecuted to the maximum extent possible under law.

Click “Next” multiple times to finish the installation process and the program is
installed in the path “C:\Program Files\ArcGIS\Pro”.



4. To start the ArcGIS Pro V3.3.0, user needs to input the account and passwords:

= O X

3 ArcGIS Pro )

New Project

Map Catalog Global Scene  Local Scene Start without a template

Recent Projects | Find IR E Open another project 3= 8o Rec

2.2 Install InVEST 3.14.2 Workbench:

Due to some tools in the Telecoupling Toolbox ArcGISProV3.3 depending on INnVEST
model calculator, IN'VEST workbench need to be download from here
(https://storage.googleapis.com/releases.naturalcapitalproject.org/invest/3.14.2/workben
ch/invest_3.14.2_workbench_win32_x64.exe) and installed in the path “C:\Program
Files\InVEST 3.14.2 Workbench”

2.3 Install Python environment

Although ArcGIS Pro provides its Python interpreter and environment as"arcgispro-py3",
the GDAL package in this environment can not be utilized by INVEST, due to this
version of GDAL is a special version for ArcGIS Pro only. Therefore, a public python
needs to be installed and it is highly recommended to download Anaconda in Windows
version from here (https://www.anaconda.com/download/success) which includes
Python interpreter and some basic Python packages. After installing Anaconda (Here, it
is installed in “C:\anaconda3”), the following paths “C:\anaconda3;
C:\anaconda3\Scripts; C:\anaconda3\Library\bin” need to be added to the system PATH
environment. Then, open the CMD prompt on Windows and type: “conda”, the following
output will be displayed below:


https://storage.googleapis.com/releases.naturalcapitalproject.org/invest/3.14.2/workbench/invest_3.14.2_workbench_win32_x64.exe
https://storage.googleapis.com/releases.naturalcapitalproject.org/invest/3.14.2/workbench/invest_3.14.2_workbench_win32_x64.exe

[-V] COMMAND ...

conda is a tool for g applications, em nments and packages.
t J o 3 =

] :l'.'_j_._.r". 2

built into conda.

Install Python libraries for 3rd party external software:
It is essential to install 3rd party package in the python environment "arcgispro-py3":

e Open CMD, change dictionary to the ArcGIS python path and use conda to
activate the python environment.

B Administrator: 8RR T - "Clanaconda3tcondabinlconda bat” activate \enwvs\arcgispro-py3

e Install pygal: you can install this package by using the whl file we prepared.



Install earthengine-api: you can install this package by using the whl file we
prepared.

2.4 Install R environment

Download R-4.4.1-win.exe (64bits) from here

(https://cran.r-project.org/bin/windows/base/) and install it in the path of “C:\Program
Files\R\R-4.4.1”.



https://cran.r-project.org/bin/windows/base/

5 Setup - R for Windows 4.4.1

Select Components =
Which components should be installed? n

Select the components you want to install; dear the components you do not want to
install, Click Mext when you are ready to continue,

User installation v
[ Man Files 92.7MB
(] 64-bit Files 73.4MB
(] Message translations 10,2 MB

Current selection requires at least 179.2 MB of disk space.

=

Open ArcGIS Pro V3.3.0, and click “Options”, then select “Geoprocessing” and you will

find the R-ArcGIS Support options. Then you need to install the ArcGIS R integration
pacakge as below:

" @
Open

Recent Projects | Find 2| 1=

— MyProject!
c:

jectiMyProject].apm
P e
CAseTminsttonDocuments eGSR AW oo R
Project A e
Current Settings
Units 1o compatibility @
Tasks

running a tool

Application Script Editor

ssing operations to Geoprocessing History
cessing operations to XML log file
ecat

R-ArcGIS Support @
Detected R home ditectories
R.4.4.1] C:\Program Fikes\R\R-44.1
e

Download latest version ..

Cancef
— [coned ]

You might get a dialog like this and click “Yes”



Options [m] *

Project . || tnable Undo toggled on by default .
Current Settings || Display data paths as shortened names
Units [_] Analyze seript and model tools for ArcGIS Pro compatibility 0
Tasks [:] Open messages window automatically after running a tool
Application Script Editor -
General | -
Map and Scene Additional information messages
MNavigation %
Selection
Editing New “arcgisbinding’ version 1.0.1.306 is available.
- - bug fixes, support ArcGIS 3.1
Versioning L
Geoprocessing Would you like to install it?
ModelBuilder pr—
Dmce T g
Catalog Browsing _— P .
Share and Download R-ArcGIS Support @
Authentication Detected R home directories
Raster and Imagery [R-4.4.1] C:\Program Files\R\R-4.4.1 -] I~

Full Motion Video

i

A, Please install the ArcGIS R integration package [ E ~

Learn more about geoprocessing options

Display
Table ~

When completed, it will show like below:

! Options ] X
Project = [ Enable Undo toggled on by default N
Current Settings || Display data paths as shortened names
Unite [T] Analyze script and model tools for ArcGIS Pro compatibility 0
Tasks || Open messages window automatically after running a tool
Application Seript Editor R
General R-ArcGIS Support x -
Map and Scene
Output Messages
Navigation
Selection > install packages{'arcgisbinding', repos="https://r.esricom/, type="win.binary', destdir="C:/
Editing Users/Administrator/Downloads’)
S trying URL ‘https://r.esri.com/bin/windows/contrib/4.4/
Versioning arcgisbinding_1.0.1.30@6.zip"
G N Content tEDe 0 aEDIica‘tiun!ziB' lengh 1623835 bges (1.5 HBE
ModelBuilder downloaded 1.5 MB
package 'arcgisbinding' successfully unpacked and MDS sums checked
Device Location Completad.

Catalog Browsing
Share and Download

Authentication

=:
Raster and Imagery [R-4.4.1] C:\Program Files\R\R-4.4.1 -
Full Metion Video

R

-

Display A\ Please install the ArcGIS R integration package . -~

Table Learn more about geoprocessing options




(A% a1 R | MG ) _1I.I|_l'|..ll.l'II. -
Detected R home directories

[R-4.4.1] C:\Program Files\R\R-4.4.1 -

Installed "arcgisbinding’ package version: [1.0,1.308] B, «

Learn more about geoprocessing options

Due to some scripts needs some extra R packages, it is necessary to install them via R
interface. For this step, it is highly recommended to download Rstuido and install it at
first. You may find the Rstudio installer at here
(“https://posit.co/download/rstudio-desktop”).

Grow your data science skills at posit::conf(2024) ‘ August 12th-14th in Seattle LEARN MORE ‘ X

S2POSIt  PRODUCTS ~  SOLUTIONS - LEARN & SUPPORT - EXPLORE MORE~  PRICING Q

All Installers and Tarballs

RStudio requires a 64-bit operating system.

Linux users may need to import Posit's public code-signing key prior to
installation, depending on the operating system's security policy.

0os Download Size SHA-256

Windows 10/11 RSTUDIO-2024.04.2-764 .EXE + 262.79 MB ©9E1E38A
mac0s 12+ RSTUDIO-2024.04.2-764.DMG * 664.40 MB DeDDD395
Ubuntu 20/Debian 11 RSTUDIO-2024.04.2-764-AMD64.DEB & 194,73 MB 87B20155

When you complete the downloading process, double-click the Rstudio installer:


https://posit.co/download/rstudio-desktop

(@ R5tudio Setup -

Welcome to RStudio Setup

Setup will guide you through the installation of RStudio.

It is 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.

Mext = Cancel

:.,' R5tudio Setup -

‘ oy Choose Install Location
J’) Choose the folder in which to install RStudio.

-

Setun will install RStudio in the following folder. To install in a different folder, dick Browse
and select another folder. Click Next to continue.

Destination Folder

| Browse...

Space required; 1.1GE
Space avaiable: 375.9 GB

<Back || Mext> | | cancel

Open the Rstuido and start to install the necessary R libraries:



© Rstudio - o x
File Edit Code View Plots Session Build Debug Profile Tools Help

© -loplar- (=] A Go to filefunction ~ Addins ~ R project: (None) ~
Console  Terminal - Background Jobs - (=] History G Tutorial -
R R44T .~/ & I | ™ mportDataset + | a21mi + | & Sus - =
> R ~ | #ll Giobal Ewironment = qQ

Environment is empty

Files Plots Packages Help Viewer Presentation ==
Bl st | @ uocate Q
Mame Description Version
System Library
| abind Combine Multidimensional Arrays 14-5
(] arcgisbinding  Bindings for ArcGIS 1.0.1306
[ backports Reimplementations of Functions 150
Introduced Since R-3.0.0
[« base The R Base Package 441
[ basebdenc Tools for basebd encoding 0.1-3
[] bit Classes and Methods for Fast Memory- 405
Efficient Boolean Selections
(] bithd A 53 Class for Vectors of 64bit Integers ~ 40.5
[ boot Bootstrap Functions (Originally by 1.3-30
Angelo Canty for 5)
[J  brio Basic R Input Output 115
[ broom Convert Statistical Objects into Tidy 106 .
Tikhlac

o FactoMineR:

) RStudio

File Edit Code View Plots Session Build Debug Profile Tools Help

O -yl =1 A Go to fle/function - Addins =
Console  Terminal Background Jobs &
@ R4A1. ~ -

> install.packages(“Factominer")

WARNING: Rtools is reguired to build m packages but is not currently installe
d. Please download and install the appropriate version of Rtools before proce
eding:

https://cran. rstudio. com/bin/windows /Rtools/

also installing the dependencies ‘crayon’, ‘fs', ‘pkgbuild’, ‘rprojroot’, ‘di
ffobj’', ‘rematch2’', ‘rappdirs’, ‘stringi’, ‘cppll’, ‘brieo’, ‘callr’, ‘desc’,
‘pkgload’, ‘praise’, ‘processx’, ‘ps’, ‘waldo’, ‘cachem’', ‘memoise’, ‘mime’,
‘sass’, 'backports’, ‘generics’', ‘purrr’, ‘stringr’, ‘tidyr’, ‘tidyselect’,
‘testthat’, ‘colorspace’, ‘evaluate’, ‘highr', ‘xfun’, 'bs1ib’, ‘fontawesom
e', 'tinyrex’, ‘utf8', ‘broom’, ‘dplyr’, ‘Sparsem', ‘MatrixMmodels’, ‘minga’,
‘nloptr', ‘RcppEigen’, ‘farver', ‘labeling’, ‘munsell’, ‘rR6', ‘rRColorBrewer’,
‘viridisLite', 'basefdenc', ‘digest', ‘fastmap’, ‘'knitr’, ‘rmarkdown’', ‘yam
1", "later’, ‘lazyeval’, ‘fansi’, ‘pillar’, ‘pkgconfig’, ‘carpara’, ‘abind’,
‘pbkrtest’, ‘quantreg', ‘Ime4’, ‘scales’, ‘htmltocls’, ‘htmlwidgets', ‘httpu
v', 'jsonlite’, ‘magrittr', ‘crosstalk’, ‘jquerylib’, ‘promises’, ‘estimabili
ty’, ‘numDeriv’, ‘mvtnorm’, ‘cli’, ‘glue’, ‘gtable’, ‘isoband’, ‘lifecycle’,
‘rlang’, ‘tibble’, ‘vctrs', ‘withr’, ‘rRepp’, ‘car’, ‘D0T', ‘ellipse’, ‘emmean
s', ‘flashClust’, ‘leaps’, ‘multcompview’, ‘scatterplot3d®, ‘ggplot2’, ‘ggrep
el”’

There is a binary version available but the source version is
later:
binary source needs_compilation
xfun  0.44  0.435 TRUE

Binaries will be installed
trying URL 'https://cran.rstudio. com/bin/windows/contrib/4.4/crayon_1.5.2.z1

Waiting for the installation process to complete, you can check by:



- g - y -
package ‘Teaps' successfully unpacked and MD3 sums checked

package ‘multcompview’ successfully unpacked and MD5 sums checked
package ‘scatterplot3d’ successfully unpacked and MD5 sums checked
package ‘ggplot2’ successfully unpacked and MD5 sums checked
package ‘ggrepel’ successfully unpacked and MD5 sums checked
package ‘Factominer’ successfully unpacked and mMD5 sums checked

L A e e mamnes e mruee

The downloaded binary packages are in
c:\users\administrator\AppData‘Local\Temp\RtmpkTBLrz"\downloaded_pac

[
IE"tr‘ibrary(FactoM'TneR') I
= :

o dplyr

e e e g+ e g e R S
> install.packages("dplyr™)

WARNING: Rtools is required to build R packages but is not currently installe
d. Please download and install the appropriate version of Rtools before proce
eding:

https://cran. rstudio. com/bin/windows /Rtools/

trying URL "https://cran.rstudio.com/bin/windows/contrib/4.4,/dplyr_1.1.4.zip"
Content type 'application/zip’ length 1581291 bytes (1.5 MB)

Waiting for the installation process to complete, you can check by:

> Tlibrary(dplyr)

attaching package: 'dplyr’

The following objects are masked from ‘package:stats’:
filter, lag

The following objects are masked from ‘package:base’:
intersect, setdiff, setequal, union

>

o missMDA

Console  Terminal Background Jobs =5

@R R441. ~/ =

> install. packages("missmDa™)

WARNING: Rtools is required to build mr packages but is not currently installe
d. Please download and install the appropriate version of Rtools before proce
eding:

https://cran.rstudio. com/bin/windows /Rtools/
also installing the dependencies ‘bit’, ‘prettyunits’, ‘bit64", ‘progress’,

‘ucminf’, ‘clipr’, 'vroom', ‘tzdb’, ‘ordinal’, ‘'forcats’, 'hms’', ‘readr’, °‘sh
ape', ‘pan', ‘jomo’, ‘haven', ‘gimnet’, ‘mitml’, ‘iterators’, ‘mice’, ‘doPara
11el’, *foreach’

trying urRL "https://cran.rstudio. com/bin/windows/contrib/4.4/bit_4.0.5.zip"
content type ‘application/zip® length 1147732 bytes (1.1 MB)

Waiting for the installation process to complete, you can check by:



pdiEdye gormret SULLESSTUINTY UnNpdiRed 4ri MUl sums cnecked
package ‘mitml’ successfully unpacked and MD5 sums checked
package ‘iterators’ successfully unpacked and MD5 sums checked
package ‘mice’ successfully unpacked and MD5 sums checked
package ‘doparallel’ successfully unpacked and MD5 sums checked
package ‘foreach' successfully unpacked and D5 sums checked
package ‘missMpa’ successfully umpacked and MD5 sums checked

The downloaded binary packages are in
c:husershadministratorh\apppatatLocal’\Temp\RtmpkTBLr 2\ downloaded_pac
kanmas

|> Tibrary(missMDA) I

=

o sp
Console  Terminal Background Jobs =
®R R241 -~/ -

> install. packages("sp")

WARNING: Rtools is required to build R packages but is not currently installe
d. Please download and install the appropriate version of Rtools before proce
eding:

https://cran.rstudio. com/bin/windows /Rtools/
trying uUrRL "https://cran.rstudio. com/bin/windows/contrib/4.4/sp_2.1-4.zip’
Content type 'application/zip’ length 2097274 bytes (2.0 MB)

Waiting for the installation process to complete, you can check by:

package ‘sp’ successfully unpacked and MD5 sums checked

The downloaded binary packages are in
c:\users\administrator\AppData‘\Local\Temp\RtmpkTELrZ" downloaded_packa

ges

> library(sp)

>

o RColorBrewer

> install.packages("RColorBreawer")

WARNING: Rtools is required to build R packages but is not currently installe
d. Please download and install the appropriate version of Rtools before proce
eding:

https://cran. rstudio. com/bin/windows /Rtools/

trying URL "https://cran.rstudio. com/bin/windows/contrib/4.4 /RColorBrewar_1.1
-3, zip°

content type 'application/zip” length 54471 bytes (53 KB)

downloaded 53 KB

Waiting for the installation process to complete, you can check by:

package ‘mRcolorBrewer’' successfully unpacked and MDS sums checked

The downloaded binary packages are in
C:\Usershadministrator\AppData‘\Local’\Temp'\RtmpkTBLrz\downloaded_packa

ges

> library(RColorBrewer)

>



o igraph

Console  Terminal Background Jobs -

R R441. ~ =

> install.packages("igraph")
WARNING: Rtools is reguired to build R packages but is not currently installe
d. Please download and install the appropriate version of Rtools before proce
eding:

https://cran. rstudio. com/bin/windows /Rtools/
trying URL "https://cran.rstudio. com/bin/windows/contrib/4.4/igraph_2.0.3.zi

p
content type 'application/zip® length 7117888 bytes (6.8 MB)

Waiting for the installation process to complete, you can check by:

package 'igraph’ successfully unpacked and MD5 sums checked
The downloaded binary packages are in
c:\usersh\administrator\AppData‘\Local\Temp\RtmpkTBLrZ\downloaded pac

kages

> 1ibrary(igraph)

Attaching package: ‘digraph’

The following objects are masked from ‘package:dplyr’:
as_data_frame, groups, union

The following objects are masked from ‘package:stats’:
{|EEDIT|:IDSE y Spectrum

The following object is masked from ‘package:base’:

union

2.5 Install the Telecoupling Toolbox ArcGISProV3.3

To add the "Telecoupling+Toolbox" to ArcGIS Pro Version 3.3, follow these steps:

Open ArcGIS Pro Version 3.3.

Click on the "Insert" tab in the ribbon.

Select "Toolbox" from the available options.

Choose "Add Toolbox" from the dropdown menu.

In the file dialog, locate and select the file named "Telecoupling+Toolbox
ArcGISPROV3.3.tbx".

6. Click "OK" to add the toolbox to your ArcGIS Pro session.

aorwN -~
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- v Telecoupling +Toolbox ArcGISPra ~ <~ [O|[1=] Search retecoupling+ roolbox AccGisrro B

Project Map Insert Analysis View Edit Image | " Tree o
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s
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Once added, the "Telecoupling+Toolbox" will be visible in the catalog panel. To make it more
accessible:

e You can select the toolbox in the catalog panel.
e Right-click on the selected toolbox.
e Choose "Add to Favorites" from the context menu.

This will add the toolbox to the favorites bar for quick access in future sessions. Utilizing the scripts
within the toolbox will require you to follow the specific instructions provided for each script to ensure
proper execution and results.
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To utilize the scripts within the "Telecoupling+Toolbox" in ArcGIS Pro Version 3.3, follow these steps:

Locate the toolbox in the catalog panel or the favorites bar.

Expand the toolbox to reveal its contents.

Identify the relevant script category, such as "Agents".

Click on the "Agents" category to expand it and display the available scripts.
Right-click on the specific script you wish to execute.

From the context menu, select "Open" to launch the script.

o0k wbh==



By doing so, the script will open in a new window, where you can configure its parameters and
initiate the execution process. Ensure that you have the necessary data and settings configured
according to the script's requirements for successful execution.

3. TUTORIALS

The following tutorials will guide you through examples of potential applications of each script
tool using the sample data provided with the toolbox
(SampleDataTelecoupling+Toobox_ArcGISProV3.3.zip). All ESRI

basemaps are by default, typically found in most online web applications (e.g. Google Maps,
Bing Maps). Suppose you decide to use your background administrative layer that is in a
different coordinate system. In that case, ArcGIS will automatically re-project any additional
layers (including output from geoprocessing tools) on-the-fly to the coordinate system of the first
layer in your map.

Before using the toolbox, it is essential to initiate a New project via the ArcGIS Pro, here for the
tutorials, we create a new project as “Myproject1” and store it in the path of
“C:\Users\Administrator\Dcouments\ArcGIS\Projects\MyProject1”.

NOTE: Although ArcGIS projects on-the-fly to avoid projection mismatch, we always encourage
the user to have all layers in the same coordinate system appropriate for the scale of analysis
and case study.

NOTE: some basic level of proficiency in ArcGIS Pro is necessary to better follow the

tutorial examples.

3.1 SAMPLE DATASET

The sample dataset provided with the telecoupling toolbox has data on six different types of
telecoupling: wildlife transfer, tourism (eco-tourism), agricultural trade, industrial trade,
conservation subsidies, and information dissemination. Inside the
SampleDataTelecoupling+Toobox_ArcGISProV3.3 folder, you will also find several other
subfolders divided by topic which will be used in some of the following tutorials.
DISCLOSURE ON DATA USAGE: the sample datasets were either partially modified, or
their format changed in some cases from the original datasets to protect privacy and
sensitive data when deemed appropriate. Use the sample datasets for learning purposes
only and under no circumstances data should be used to inform any policy. Please refer to
the Telecoupling Toolbox license agreement for more details.



Mame Date modified Type

Agents 4/4/2018 8:45 PM File folder
Causes 0/2/2017 9:34 PM File folder
Envirenmental Analysis B/2/2024 5:35 PM File folder
Flows 127472018 4:29 AM File folder
Sociceconomic Analysis &/4/2024 3:06 PM File folder
Systems 47472018 8:45 PM File folder

3.2 AGENTS TOOLSET
3.2.1 Add Agents Interactively

Geoprocessing v 1oX
© Add Agents Interactively +
Parameters Environments @

* Input Features

* |nput Attributes
| | =
[] Add X¥ Coordinates

Coordinate System

w | B

Right click the script and open it

&
w

e Click to create new features in the current map to use as input
e Select “Points” and Move the mouse cursor over the map and you should see points
ready to be placed.

Input Features

| Add Agents Interactively Input Features (Points) v | -

Add Agents Interactively Input Features (Points) -
. |

e Then, click on the map to mark the position your agents down.
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And then, you need to click the button in red frame to finshi,
Select the feature layer and Click to create an attribute table
Input Attributes
Add Agents Interactively Input Features (Points) IZI =2

Add_Agents_|Interactively_Input_Attributes
Add Agents Interactively Input Features (Points)

You will get a table in the “Contents” tab and need to open it by right click and select
llopen”
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T | Search Lo
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Drawing Order

F |:| Map
4 [ Add Agents Interactively Input Features (Points)

]
[+| World Topographic Map
("] World Hillshade

4 Standalone Tables

B Ad d_Agents_Interactively_|nput_Attributes

In the opened table, you can input the description in “Name” or/And “Text” column

2 Add_Agents_Interacti...nput_Attributes X

Field: B Calculate  Selection: EjE Select By Attributes 1§§¢ Switch

QBJECTID * Name Text IntegerValue DoubleValue
11 P1 Foint A < Mull= < Mull=
2|2 F2 Foint B < Mull= < Mull=
3 (3 F3 Foint C < Mull= < Mull=
4 4 P4 |F"|:|r1t D < Mull= < MNull=

Click to add new row.

You need to click save button to save the editing table:

Geoprocessing
© Adc

Pending edits.
S dq6 |J=1

Then, select the “Add XY Coordinates” as optional and run button.

You will get the final results as below:

DateTime
<Mull=
< MNull=
<MNull=

< Mull=
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3.2.2 Draw Agents from Table

~  Geoprocessing e
Otawa ® Add Agents Interactively ®
Toronto
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NewYerk
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=
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» Run_~
JR—— + 00 - |2 ¢

Coordinate System: can be an optional selection and just keep it empty.

Geoprocessing
Draw Agents from Table

Parameters Environments

¥ |Input Table
+ X Field

* ¥ Field

Right click the script and open it

Click

L 4

T
.d—).

L

[y >

o3

and select the input table. In this example, we selected the table as

“agTrade_Agents.csv” from the subfolder of “Agents” in the sample datasets.
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O X
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v & Administrator

b ‘m Libraries

L Ry

4 @& Portal
(E} My Content

@ My Groups

ﬁ[‘ My Organization

& ArcGIS Online
v @ Living Atlas

4 [3 Computer

# Quick access

=

Date Modified

9/2/2016 10:13:24 PP

My Favorites

indTrade_Agents.csv
info_Agents.csv

% tourism_Agents.csv
wildlife_Agents.csv

Text File
Text File
Text File
Text File

9/12/2016 10:02:22 F
9/3/2016 1:38:04 AM
9/13/2016 2:58:48 Ar
9/2/2016 %56:02 PM
9/23/2016 1:48:10 At

w# Network
|| Tools .
Name | agirade_Agents.csv | | Tables and Attribute Tables (All Ty = |
[ ok ][ cancel ]
Then, select X Field and Y Field by picking the value of the droplist.
Geoprocessing e
® Draw Agents from Table @
Parameters Environments @ Geoprocessing v %
Input Table
= ™ ® Draw Agents from Table @
X Field Parameters Environments @
Input Table
|agTrade_Agent5.csv | -
X Field
|LON -| %
Y Field
LT - |4

Click Run button and get results as below:
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3.3 Causes
3.3.1 Add Causes Interactively
Geoprocessing v 1 X
© Add Causes Interactively +
Parameters Environments
* |nput Features
* Describe Causes
=
Coordinate_Systern
Right click the script and open it
e Click to create new features in the current map to use as input
Parameters Environments
Input Features
Add_Causes_Interactively_Input_Features_Points ¥
@ Cultural -
2 A - 3
. Ecological
B Economic
B Political

& Technological

Different categories are represented by different symbols.



e Select el from different categories and mark it in the map.

' Cuiltural

ological

B Economic
B Political

¥ Technological

] |E E"'

When completing the marking step, please click finish button in the map.
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Select “Describe Causes” in the droplist and click

Describe Causes

%0
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Add_Causes_|nteractively_Input_Features_P Diﬂti-l

Right click the created table and click “open”

F
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to create table.
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Click “Add” to add new field as “DESCRIPTION”, then close it and save.

"OBJECTID *  Name

Field: [ Add |EE Calculate

Selection: Pg Select By Attributes

£ Switch

Text IntegerValue DoubleValue DateTime Cause
111 P Paint A <Null> <Mull> | <Null> | Cultural
2|2 P2 Paint B <MNull> <Mull> | <Null> Ecological
34 3 P3 Point C <Null> <Null> | <Mull> Economic
4 4 Pa Point D <Null= <Mull> | <MNull= Political
515 P5 Point E «Null> <Null> | <MNull> Technological
Click to add new row.
Current Layer :ﬂ«dd,Causes_Inteﬁcti\-rel}r_DescribF -
. |+ visible  [H| Read Only  Field Name Alias Data Type || Allow NULL || Highlight ~Mumber Format Domain  Default  Length
[ OBJECTID QBJECTID Object ID Mumeric
~ O MName Name Text B 255
i M Text Text Text ] 253
i ] IntegerValue  IntegerValue | Long MNumeric
” O DoubleValue  DoubleValue |Double (] Numeric
w 3| DateTime DateTime Date
. i i LCauce Lauce L | ] | | 255
i vl (5] DESCRIPTION DESCRIPTION | Text ] 255

Input description text into the table as below:

£ Add Causes_Interacti...Describe_Cause

Field: BH Calculate

OBJECTID * Name

11 P
2|2 P2
3|3 CE]
4.4 P4
45 PS5

Click to add new row,

Text

Paint A
Point B
Point C
Point D

Paint E

Then to click save to save the editing.

Geoprocessing

©

Ad

Selection: E_'g Select By Attributes

IntegerValue
<MNull>
<Mull=
<MNull>
<Mull=

<MNull>

522 Switch

DoubleValue
<MNull>
<MNull>
<MNull>
<Null=

<MNull>

DateTime Cause
<Null> Cultural
<Null> Ecological
<Null> Economic
<Null> Political

<Null> Technological

Rows: Q Insert ~

DESCRIFTION

Des &
Des B
Des C
Des D

DesE

Click “Run” and keep the “Coordinate_System” empty as default. And the result shows
here: The new layer as “Causes” will be created:
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3.3.2 Factor Analysis for Mixed Data
Geoprocessing v B X
© Factor Analysis for Mixed Data @

Parameters Environments

% Input Table

€3 Quantitative Variables
{:-.‘" Cualtatree Variables

Mumber of Dimensions

* Output PDF

* Supplementary Variables

Note: For “Quantitative Variables” and “Qualitative Variables”, ONLY after the input the “Input
Table”, you can select value from the list

Right click the script and open it

e Click and select the input Table.. In this example, we selected the file as
“gtgp_hhsurvey 2006.shp” from the subfolder of “Causes/Factor Analysis for Mixed

Data” in the sample datasets. Then you will see the lists for “Quantitative Variables” and
“Qualitative Variables”.



Geoprocessing v X

© Factor Analysis for Mixed Data )
Parameters Environments

Input Table
gtgp_hhsurvey_2006.shp

€3 Quantitative Variables Select All b 4
[ FID .
| | Shape
[ hi_id
[ ]1AD_
| | Township
[ | Village
] Group
[ ] lecation
| | elevatiomn

| | GDEM_eleva

[ R T

€3 Qualitative Variables Select All '@' )
(] FID "
[ | Shape
|| hh_id
[ AD,
[ ] Township
(] Village
[ ] Group
[ | location
|| elevation

[ | GDEM_eleva

L

For “Quantitative Variables”, select “GTGP”, “GTBP”, “Crop_produ”, and “Number_of”.
For “Qualitative Variables”, select “Tourism_pa”

Check the “Compute Missing Values”

Input “Output PDF” path as “/Causes\Factor Analysis for Mixed Data\output\output.pdf ”
Keep other parameters as default and it looks like:




Geoprocessing
@.

Parameters Environments.

Input lable

Factor Analysis for Mixed Data

[stgp_hhsurvey 2006.5hp

Quantitative Variables
Did

] Household

lv| GTGP

(v GTBP

(] Tourism_pa
(] Labor_migr
[ Crop_produ
(] Mumber_of
| Adult_educ

(7] Househel_1

O qualitative Varisbles
() GTeP
[ Tourism_pa

(7] Labor_migr

Select All )

Select All 5 )

| Crop_produ

(7] Number_of
(] Adult_educ
| Househol_1

22: Crop_produ

(] Average_ag

| Social_tie

(] Secial t_1

(] Compute Missing Values

Number of Dimensions
[s

Output PDF

[crarcaiser Data_ ) ArcGISPro\ Causes) Analysis for Mixed Data\outputioutput.pdf

> Supplementary Variables

Click Run to execute the script and get the result.
Check the text output like the following:

[Emap x

<

©  Factor Analysis for Mixed Data

Started: Today at 122626 Ph
Completed: Today at 122833 PM

Elapsed Time: 5 Seconds

Parameters Environmen

Start Time: Tuesday, June 18, 2:28:28 P
Loading required package: FaceoMineR
Loacing required packsge: missiDA
Reading Input Parameters...
Cresting Dataframe from Input Table
RUARIng Factor AMSTyels...
call:
FAMD(base = df, ncp = as.integer(num_fact), graph = FALSE)
Eigenvalues

Dim.1 Dim2 Dim.3 Dim& Dim5
Variance 1.585 1.397 1.112 0.699 .28
% of var. 30.164 27.945 22.23% 13.998 5.726

Cumulative % of var. 30.184 58.848 80.284 94.274 180.000
Individuals (the 10 first)

0ist e cos2 Dim2  ctr cos2  Dim.3
1 | 2.651 1716 0742 | 1157 6.474 0,130 | -0.172
2 | 2740 1027 0,416 | 2.538 6.183 0,033 | -1.161
3 | 2m 0.950 0.405 | 1.493 6790 0.303 | -0.392
a | 2.076 0.845 0.598 | ©.841 8.251 0.164 | 0.756
s | 138 0.070 0.112 | -1.188 ©.433 0.731 | ©.215
5 | 1882 0.175 0.454 | -0.508 0.091 0.220 | -0.603
7 | o.959 0.266 0.878 | -8.189 6.004 .013 | 0.058
8 | 2.93 0395 0.168 | 2.074 1.524 0.499 | -1.392
9 | 1.160 0.007 0016 | -0.398 0.056 0.115 | -0.850
1 | o.893 0.013 0048 | -0.242 0.021 0.074 | -0.135

i

ANTARCTICA

Geoprocessing vax
® Factor Analysis for Mixed Data @
Parameters Environments 2
Input abe 5

gtgp_hhsurvey_2006.shp ]

Quantitative Variables Select All i 4D
i -
[ Household

vl GTGP

v GTep

[ Tourism_pa

(7] Labor_migr

[ Crop_procu

[w] Number_of
[ Adult_educ
(] Househol_1
Qualitative Variables Select All it ¥
[ GTep -
] Tourism pa

(] Labor_migr

[ Crop_predu

() Number_of

[ Adult_edue

() Househol_1

(] Average ag

(] Social tie

() Social t1

() Compute Missing Values

lumber of Dimensions

for Mired Data completed
¥ Suggestions

pen His

Check the PDF file from the Output PDF path as “/Causes\Factor Analysis for Mixed

Data\output\output.pdf ”
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3.3.3 Model Selection (OLS)
Geoprocessing v X

®

Model Selection (OLS)

Parameters Environments

* Input Features

* Dependent Variable

* Candidate Explanatory Variables -ﬁ-

Weights Matrix File

¥ Search Criteria

Right click the script and open it




Click

and select the input features. In this example, we selected the features file as

“gtgp_hhsurvey_2006.shp” from the subfolder of “Causes/Model Selection OLS” in the

sample datasets.

[FElmap X
san
G
Input Features o X
@)|[E] v SampleDats ArcGISPro v Causes v Model Selection OLS v |D||1= | Search Mode! Seiection OLS P~
Organize v Newltem v @
Natio] 4 B Project Al Name Type Geometry Date Modified
Res
G Databases ‘u [gtap_ hhsurvey 2006.5hp Shapefile Paint 10/12/2016 10:38:58
w Folders
4 Portal
& My Content
G3s0) My Favorites

R My Groups
@ My Organization
& AreGIS Online
) Living Atlas

4 [ Computer
s Quick access

3 30335

& Administrator

= Librarie .

Name | gtgp_hhsurvey_2006.shp Feature Classes (All Types)

¥ Geoprocessing v RX
® Model Selection (OLS) (&)
'arameters  Environments
Input Features
gtgp_hhsurvey_2006.s!
Tl
%

a1

* Candidate Explanatory Variables (%) 48

Weights Matrix File

» Search Criteria

Xirfan

Ga17

5105,

For the Dependent Variable, select “Crop_produ” from the drop list.

For Candidate Explanatory Variables, multiple values can be selected from the drop list
as “GTGP”, "GTBP”, “Tourism_pa”, “Log_dista”, and “Number_of”".

You will get the parameter setting as below and leave all other tool options unaltered and

click run.
Geoprocessing
© Model Selection (OLS)
Parameters Environments

Input Features
gtgp_hhsurvey_2006.shp
Dependent Variable
Crop_produ
Candidate Explanatory Variables (w -I-:fl'[-
GTGP
GTEP

Tourism_pa

Log__ dista

¥ | Mumber_of

Weights Matrx File

¥ Search Criteria




e When run it successfully, click the “View Details” on the bottom right side and click
“Message” to check the results:

;omenls V;x 22 / Model Selection (OLS) :
Lom/Eon
£
3.4 Environment Analysis
3.4.1 CO2 Emissions
Geoprocessing v i X
© CO2 Emissions &)
Parameters Environments
% Input Feature
* Wildlife Linrts
8
Transportation Capacity
* Units of CO2 Emitted
» Future Scenario
Right click the script and open it
e Click and select the input features. In this example, we selected the features file as

“Lines.shp” from the subfolder of “Calculate CO2 Emissions on Flows/results_layers” in
the sample datasets.
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+ Input Feature
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# Wildife Units
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> Future Scenario

e X

v X

CO2 Emissions @®
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]

L3

Catalog  Geoprocessing | History Create Features

Select “Fees” in the droplist of Wildlife Units. Set Transportation Capacity as 1 and Units

of CO2 Emitted as 10000 for example.

| -
| Geoprocessing
|

®

| Parameters Environments

Input Feature
| Lines.shp

Wildlife Units
I Fees

| Transportation Capacity
Units of CO2 Emitted

* Future Scenario

C02 Emissions

Then click run to execute the script and results will be shown as below:
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ANTARCTICA De o Suggestions
1146535399 - e SN 18,648,803.85W 2,520,108.63N m | I |2 Catolog Geoprocessing History Create Features
e The “Lines” layer will be added into the map and right click it with selecting “Attribute
I ”, the detail the table will be sh
able”, the details on the table will be shown.
Contents v o x [Emep X ~ | Geoprocessing v X
T [ searcn P~ € €02 Emissions @
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Sy Input Feature
rawing Order AMERICA
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[ Map North Wildlife Units.
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2 World Topographic Map
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alculate U Select By Attributes 2 switch =
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3.4.2 Coastal Blue Carbon (InVEST 3.14.2)



Geoprocessing i o
© Coastal Blue Carbon (InVEST 3.14.2) *

Parameters Environments )]

% LULC Lookup Table

* LULC Snapshots Table

* Biophysical Table

# LULE Transitions Table

+ Baseline Raster

* Year Of Baseline |

# Transition Raster List

# Transition Year List

@ Add another

[v] Do Economic Analysis

[7] Use Price Table

Price . 1':'|

Interest Rate 3|

Discount Rate 6|

Analysis Year |

* invest_exe_path

Right click the script and open it

e Click and select the LULC Lookup Table. In this example, we will
use’lulc_lookup.csv” from the folder “\Environmental Analysis\CoastalBlueCarbon\inputs”

e By the same operation, for LULC Snapshots Table, use “snapshots.csv” from the folder
“\Environmental Analysis\CoastalBlueCarbon\inputs” .



For Biophysical Table, use “biophysical_table_sample.csv” from the folder
“\Environmental Analysis\CoastalBlueCarbon\outputs preprocessor”.

For LULC Transitions Table, use “transitions_sample.csv” from the folder
“\Environmental Analysis\CoastalBlueCarbon\outputs preprocessor”.

For Baseline Raster, use “GBJC_2010_mean_Resample.tif’ from the folder
“\Environmental Analysis\CoastalBlueCarbon\inputs”.

For the “Year of Baseline”, input “2010”

For “Transition Raster List”, select “GBJC_2030_mean_Resample” and

“GBJC_2050 _mean_Resample” from the folder “\Environmental
Analysis\CoastalBlueCarbon\inputs” and add them to the list.

For “Transition Year List”, input “2030” and “2050” to the list.

Keep other parameters as default, except the invest_exe path.

Due to we need to use INVEST CLI model, we need to set the INVEST PATH into the
parameter of “invest_exe_path”. Because, currently, the INVEST was installed in the
pathe of “C:\Program Files\InVEST 3.14.2 Workbench”, we can input the path of
“C:\Program Files\InVEST 3.14.2 Workbench\resources\invest\invest.exe” here.

The Final parameters setting is below:



Geoprocessing v B X
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Parameters Environments @
LULC Lookup Table

| CAArcGISPROTools\ArcGisPro_Tools\SampleData_ArcGI5Pro\SampleDa | ™~

LULC Snapshets Table
| SPro’\Environmental Analysis\CoastalBlueCarbon\inputs\snapshots.csv | ™~

Biophysical Table
| CAArcGISPROTools\ArcGisPro_Tools\SampleData_ArcGI5Pro\SampleDa | -

LULC Transitions Table .
[C:‘I.ArcGISI-"RﬂTuclIs"l.ArcGiiPru_Touls‘kSampIeData_.ﬁ.rl:GIS-F'm‘n.SarnpleDa] I~
Baseline Raster

[ GBIC_2010_mean_Resample.tif =
Vear Of Baseline 2010

Transition Raster List
| GBJC_2030_mean_Resample.tif

Transition Year List

|
4 |GB.IC_2050_mean_Resample.tif | -
|

| 2030
x | 2050|
(*) Add another

() Do Economic Analysis
() Use Price Table
Price | 10|
Interest Rate | 3
Discount Rate | 6|
Analysis Year | |
invest_exe_path

| C:\Program Files\InVEST 3.14.2 Workbenchl\resources\investiinvest.exe | (s

| |':E: Run -
e Then, click Run and an additional CMD window will show and that means the
INVEST is running now.
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3.4.3 Coastal Blue Carbon Preprocessor (InVEST 3.14.2)
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© Coastal Blue Carbon Preprocessor (InVEST 3.14.2) Q)
Parameters Environments

% LULC Lookup Table
¥ LULC Time Snapshots

¥ Invest_exe_path

Right click the script and open it

e Click and select the LULC Lookup Table. In this example, we will
use’lulc_lookup.csv” from the folder “\Environmental Analysis\Coastal Blue
Carbon Preprocessor” .

e By the same operation, for LULC Snapshots Table, use “snapshots.csv” from the
folder “\Environmental Analysis\Coastal Blue Carbon Preprocessor” .

e Due to we need to use INVEST CLI model, we need to set the INVEST PATH into the
parameter of “invest_exe_path”. Because, currently, the INVEST was installed in the
pathe of “C:\Program Files\InVEST 3.14.2 Workbench”, we can input the path of
“C:\Program Files\InVEST 3.14.2 Workbench\resources\invest\invest.exe” here.

e Then Click Run to execute the script and you will get result files in the Scratch
folder of the project. Here it is
“C:\Users\Administrator\Documents\ArcGIS\Projects\MyProject1\scratch\outputs

_preprocessor”
. LSRNS

aligned_lulc_2010  aligned_lulc_2030 aligned_lulc_2050  carbon_biophysi  carbon_pool_tran
Aif taf of cal_table_templat  sition_template.c
B.CEV L

<

ol

3.4.4 Forest Carbon Edge Effect (INVEST 3.14.2)
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e Forest Carbon Edge Effect (InVEST 3.14.2) =+
Parameters Environments

% Land LUze/Land Cover Map
¢ Biophysical Table

Carbon Pools to Calculate
all
+| Compute Forest Edge Effects

Global Forest Carbon Edge Regression Models

Mumber of Mearest Model Points to

A
AVErage

Forest Edge Biomass to Carbon
Conversion Factor

Service Area of Interest

% Invest_exe_path
Right click the script and open it

e Click and select the LULC image. In this example, we will
use’forest_carbon_edge_lulc_demo.tif’ from the folder “\Environmental
Analysis\forest_carbon_edge_effect”.

e By the same operation, for Biophysical Table, use
“forest_edge carbon_lu_table.csv” from the folder “\Environmental
Analysis\Coastal Blue Carbon Preprocessor”.

e Set “Carbon Pools to Calculate” as “all” and check “Compute Forest Edge
Effects”

e For “Global Forest Carbon Edge Regression Models”, select the file of
“forest_carbon_edge_regression_model_parameters.shp” from the folder
“\Environmental Analysis\forest _carbon_edge effect\core_data” .

e For “Service Area of Interest”, select “forest_carbon_edge _demo_aoi.shp” from
the folder “\Environmental Analysis\forest carbon_edge_effect” .

e Due to we need to use INVEST CLI model, we need to set the INVEST PATH into
the parameter of “invest_exe_path”. Because, currently, the IN'VEST was installed
in the pathe of “C:\Program Files\InVEST 3.14.2 Workbench”, we can input the



path of “C:\Program Files\InVEST 3.14.2 Workbench\resources\invest\invest.exe”
here.

e Keep other parameters as default. And the final parameters are setting like
below:
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© Forest Carbon Edge Effect (INVEST 3.14.2) *®
Parameters Environments @

Land Use/Land Cover Map
[ forest_carbon_edge_lulc_demo.tif ]

Biophysical Table
| CAArcGISPROTools\ArcGisPro_Tools\SampleData_ArcGISPro\SampleDa |

Carbon Pools to Calculate

[all .

|+ Compute Forest Edge Effects

Global Forest Carbon Edge Regression Models
| forest_carbon_edge_regression_model_parameters.shp |

Mumber of Mearest Model Points to | '|U|
Average
Forest Edge Biomass to Carbon 0.4;r|

Conversion Factor

Service Area of Interest
|fore'st_carbon_edge_demu_aoi.shp | My

invest_exe_path
| C:\Program Files\InVEST 3.14.2 Workbench\resources\invest\invest.exe |

e Then, click Run and an additional CMD window will show and that means the
INVEST is running now.
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3.4.5 Habitat Quality (InVEST 3.14.2)
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e Habitat Quality (InVEST 3.14.2 o)
Parameters Environments

* Current Land Cowver

Future Land Cowver

Baseline Land Cover

Folder Containing Threat Rasters
+ Threats Data

.'l’-.'F'.r.lr.ill-_.-'T': Threats

 Sensitivity of Land Cover Types to Each Threat

=

Half Saturation Constant

% invest_exe_path

Right click the script and open it

e Click and select the “Current Land Cover”. In this example, we will
use’lulc_current_willamette.tif’ from the folder “\Environmental
Analysis\HabitatQuality” .

e By the same operation, for “Future Land Cover”, use “lulc_future_willamette.tif’
from the folder “\Environmental Analysis\HabitatQuality” .

e for “Baseline Land Cover”, use “lulc_baseline_willamette.tif’ from the folder
“\Environmental Analysis\HabitatQuality” .

e For “Threats Data”, use “threats_willamette.csv” from the folder “\Environmental
Analysis\HabitatQuality” .

e For “Accessibility to Threats”, use “accessibility _willamette.shp” from the folder
“\Environmental Analysis\HabitatQuality” .

e For “Sensitivity of Land Cover Types to Each Threat”, use
“sensitivity_willamette.csv” from the folder “\Environmental
Analysis\HabitatQuality” .



e Due to we need to use INVEST CLI model, we need to set the INVEST PATH into the
parameter of “invest_exe_path”. Because, currently, the INVEST was installed in the
pathe of “C:\Program Files\InVEST 3.14.2 Workbench”, we can input the path of
“C:\Program Files\InVEST 3.14.2 Workbench\resources\invest\invest.exe” here.

e All parameters are set like below:

Geoprocessing v B X

®© Habitat Quality (InVEST 3.14.2) @

Parameters Environments

Current Land Cowver
lulc_current_willamette tif

Future Land Cower
lulc_future_willamette tif

Bazeline Land Cover
lulc_basehine_willamette.tif

Folder Containing Threat Rasters

Threats Data
ChArcGISPROTools\ArcGisPro_Tools\SampleData_ArcGISPro\SampleDa

Accessibility to Threats

accessibility_willamette.shp

Sensitiv ity of Land Cover T‘:,.:':F: to Each Threat

Ch\ArcGISPROTools\ArcGisPro_Tools\SampleData_ArcGISPro\SampleDa

o
W

Half Saturation Constant

invest_exe_path

C\Program Files\InVEST 3.14.2 Workbench'resources\invest\invest.exe

e Keep other parameters as default and please remove all contents in the Scratch

folder and click run
e Then, click Run and an additional CMD window will show and that means the
INVEST is running now.
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3.4.6 Habitat Risk Assessment (INVEST 3.14.2)
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) Habitat Risk Assessment (InVEST 3.14.2 ®
Parameters Environments

# Habitat_Streszor_Table
& Cntena_Score_Table

¥ Resolution_Of_Anakysis

* Maximum_Cntenia_Score
Risk Equation
Euclidean
Decay Equation
MNane

# Area_Of |nterest

* Number_Of_Overlapping_Stressors

& invest_exe_path

Right click the script and open it

Click and select the “Habitat_Stressor_Table”. In this example, we will
use”’habitat_stressor_info.csv” from the folder “\Environmental
Analysis\HabitatRiskAssess\input” .

By the same operation, for “Criteria_Score_Table”, use
“‘exposure_consequence_criteria.csv” from the folder “\Environmental
Analysis\HabitatRiskAssess\input” .

Set “Resolution_Of_Analysis” as 500 and “Maximum_Criteria_Score” as 3.

Set “Risk Equation” as “Euclidean” and “Decay Equation” as “Linear”

For “Area_Of _Interest”, select “subregions.shp” from the folder “\Environmental
Analysis\HabitatRiskAssess\input” .

Set “Number_Of Overlapping_Stressors” as 2

Due to we need to use INVEST CLI model, we need to set the INVEST PATH into the
parameter of “invest_exe path”. Because, currently, the INVEST was installed in the
pathe of “C:\Program Files\InVEST 3.14.2 Workbench”, we can input the path of
“C:\Program Files\InVEST 3.14.2 Workbench\resources\invest\invest.exe” here.
All parameters are set like below:
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(e) Habitat Risk Assessment (InVEST 3.14.2 i+

Parameters Environments

Habitat_Stressor_Table

CAArcGISPROTools\ ArcGisPro_Tools\5ampleData_ArcGISPro\SampleDa
Cnteria_Score_Table
CMArcGISPROTools\ArcGisPro_Tools\SampleData_ArcGISPro\SampleDa

Resolution_Of_Analysis 500

Masamum_Cntena_Score 3

Risk Equation

Euclidean

Decay Equation

Linear

Area OFf Interest

subregions.shp

MNumber_Of_Cherlapping Stressors 2

invest_exe_path

C:\Program Files\InVEST 3.14.2 Workbench\resources\ invest\invest. sxe

Then, click Run and an additional CMD window will show and that means the
InVEST is running now.
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When running is completed, the result shows like:



Geoprocessing

uuuuuu

I
4
42 TOTAL R
4[] RECLASS
Value
4 () RECLASS.
Value

- o -
3.4.7 Habitat Risk Assessment Preprocessor (INVEST 3.14.2)

Geoprocessing » B X
(&) Habitat Risk Assessment Preprocessor (InVEST 3.14.2 +)
Parameters Environments

¢ species/Habitat Layers Folder
¢ Stressors Folder

¢ Exposure Criteria

¢ Consequence: Sensitivity

¢ Consequence: Resilience

Use Spatially-Explic

t Risk Scores in Shapefile

Right click the script and open it

e C(Click and select the “Species/Habitat Layers Folder”. In this example, we
will use the folder “\Environmental Analysis\Habitat Risk Assessment
Preprocessor\HabitatLayers” .

e For the “Stressors Folder”, we will use the folder “\Environmental
Analysis\Habitat Risk Assessment Preprocessor\StressorLayers” .



For the “Exposure Criteria”, input “Temporal Overlap Rating”, “Management
Effectiveness” and “Intensity Rating”

For the “Consequence: Sensitivity”, input “Frequency of Disturbance”, “Change in
Area Rating” and “Change in Structure Rating”

For the “Consequence: Resilience”, input “Recruitment Rate”, “Natural Mortality
Rate”, “Connectivity Rate” and “Recovery Time”

Check the “Use Spatially-Explicit Risk Scores in Shapefile”

For the “Spatially-Explicit Criteria Folder”, we will use the folder “\Environmental
Analysis\Habitat Risk Assessment Preprocessor\Spatially Explicit_Criteria” .

All parameters are set like below:
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1— Habitat Risk Assessment Preprocessor (InVEST 3.14.2) &)

Parameters Environments
Species/Habitat Layers Folder
HabrtatLayers
Streszors Folder
StressorLayers
Exposzure Criteria
Temporal Overalp Rating
Management Effectiveness
Intensity Rating
o3
Consequence: Sensitivity
Frequency of Disturbance
LChange in Area Fating
Change in Structure Rating
K
Conseguence: Resilience
Recruitment Rate
Matural Mortality Rate
Connectivity Rate

Recovery Time

| Use Spatially-Explicit Risk Scores in Shapefile

'§|'a+|a||'_. -F'-'F'ul cit Crtena Folder

Spatially_Explicit_Criteria



e Then, click Run and when running is completed, the result files are stored in the
Scratch folder. In this example, these files are in the path
“C:\Users\Administrator\Documents\ArcGIS\Projects\MyProject1\scratch\habitat _
stressor_ratings”, showing like:

Mame Date modified

|=| dir_names.tbt 6/17/2024 2:30 PM
@ eelgrass_ratings.csv 6/17/2024 2:30 FM
(L] hardbottom_ratings.csv 6/17/2024 2:30 PM
@ kelp_ratings.csv 6/17/2024 2:30 FM
|§'__n] softhottom_ratings.csv 6/17/2024 230 PM
E_L] stressor_buffers.csv 6/17/2024 2:30 PM

3.4.8 Nutrient Delivery Ratio (InVEST 3.14.2)
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) Nutrient Delivery Ratio (InNVEST 3.14.2) @

Parameters Environments

* DEM
* Land Use/Land Cover

* Mutrient Runoff

* Watersheds

3

Biophysical Table

Thresheld Flow Accumulation 'IDDC'|
Borselli k Parameter 3|
* || calc_p
* calc_n
Subsurface Cn_Lir.aILength 1SCI|
(Phosphorous)
Subsurface Critical Length (Nitrogen) 15Cl|
5ul_:s_u rface Maximum Retention 08
Efficiency (Fhosphorous)
Subsurface Maximum Retention D.E.|

Efficiency (Nitrogen)

# invest_exe_path




Right click the script and open it

Click and select the “DEM”. In this example, In this example, we will
use”’DEM_gura.tif’ from the folder “\Environmental Analysis\NDR” .
For the “Land Use/Land Cover”, we will use "land_use_gura.tif’ from the folder
“\Environmental Analysis\NDR” .
For the “Nutrient Runoff’, we will use "precipitation_gura.tif” from the folder
“\Environmental Analysis\NDR” .
For the “Watersheds”, we will use "watershed_gura.shp” from the folder
“\Environmental Analysis\NDR” .
For the “Biophysical Table”, we will use “biophysical_table gura.csv” from the
folder “\Environmental Analysis\NDR” .
Check the “calc_p” and “calc_n”
Due to we need to use INVEST CLI model, we need to set the INVEST PATH into the
parameter of “invest_exe_path”. Because, currently, the INVEST was installed in the
pathe of “C:\Program Files\InVEST 3.14.2 Workbench”, we can input the path of
“C:\Program Files\InVEST 3.14.2 Workbench\resources\invest\invest.exe” here.
Keep other parameter as default and it looks like:

Geoprocessing v+ 1 X

E— MNutrient Delivery Ratio (InVEST 3.14.2 +

Parameters Environments

DEM

DEM_gura.tif

Land Use/Land Cover

land_use_gura.tif

Mutnent Runoff

precipitation_gura.tif

Watersheds

watershed_gura.shp

Biophysical Table
CMArcGISPROTools\ArcGisPro_Tools\SampleData_ArcGISPro\SampleDa

Thresheld Flow Accumulation

Borselli k Parameter
calc_p
cale_n
Subsurface Critical Length
(Phosphorous)
Subsurface Critical Length (Nitrogen) 150

-

subsurface Maximum Retention
Efficiency (Phosphorous

Subsurface Maximum Retention S
Efficiency (Mitrogen) .
invest_exe_path

C\Program Files\InVEST 3.14.2 Workbench\resources\invest\invest.exe



e Then, click Run and an additional CMD window will show and that means the
INVEST is running now.
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3.4.9 Seasonal Water Yield (INVEST 3.14.2)
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(£) Seasonal Water Yield (InVEST 3.14.2) @

Parameters Environments

* Evapotranspiration Directory

# Precipitation Directory

+ Digital Elevation Model (DEM)

+ Land Use/Land Cower (LULC) Raster

* Soil Group Raster

+ Watershed (AD| Shapefile)

+ Biophysical Table

+ Rain Events Table

alpha_m Parameter 0.0B333331
beta_i Pararmeter

gamma Parameter

Threshold Flow Accumulation 1000

& invest_exe_path

Right click the script and open it

Click and select the “Evapotranspiration Directory”. In this example, we will
use the path as “\Environmental Analysis\Seasonal_Water_Yield\ETO_monthly”
For the parameter “Precipitation Directory”, it is set as “\Environmental
Analysis\Seasonal_Water_Yield\Precipitation_monthly”

For the “Digital Elevation Model (DEM)”, it is set as “DEM_gura.tif” from the folder
“\Environmental Analysis\Seasonal_Water_Yield”

For the “Land Use/Land Cover (LULC) Raster”, it is set as “land_use_gura.tif’
from the folder “\Environmental Analysis\Seasonal_Water_Yield”

For the “Soil Group Raster”, it is set as “soil_group_gura.tif’ from the folder
“\Environmental Analysis\Seasonal_Water_Yield”

For the “Watershed (AOI Shapefile)”, it is set as “watershed _gura.shp” from the
folder “\Environmental Analysis\Seasonal_Water_Yield”

For the “Biophysical Table”, it is set as “biophysical_table_gura_SWY.csv” from
the folder “\Environmental Analysis\Seasonal_Water_Yield”



e Forthe “Rain Events Table”, it is set as “rain_events_gura.csv” from the folder

“\Environmental Analysis\Seasonal_Water_Yield”.
Due to we need to use INVEST CLI model, we need to set the INVEST PATH into the
parameter of “invest_exe_ path”. Because, currently, the INVEST was installed in the
pathe of “C:\Program Files\InVEST 3.14.2 Workbench”, we can input the path of
“C:\Program Files\InVEST 3.14.2 Workbench\resources\invest\invest.exe” here.
Keep other parameters as default. And the all parameters are shown like:

Geoprocessing v B X

® Seasonal Water Yield (InVEST 3.14.2) @

Parameters Environments

Evapotranspiration Directory
ETO_rmonthly

Precipitation Directory

Precipitation_momnthly

Digital Elevation Model (DEM)
DEM_gura.tif

Land Use/Land Cover (LULC) Raster
land_use_gura.tif

Soil Group Raster

soil_group_gura.tif

Watershed (401 shapefile_l
watershed_gura.shp

Biophysical Table

C:\ArcGISPROTools\ArcGisPro_Tools\SampleData_ArcGISPro\SampleDa

Rain Events Table

CM\AreGISPROTools\ArcGisPro_Tools\SampleData_ArcGISPro\SampleDa
alpha_m Parameter 0.08333333
beta_i Parameter
gamma Parameter
Threshold Flow Accumulation 1000
invest_exe_path

CA\Program Files\InVEST 3.14.2 Workbench\resources\invest\invest.exe

Then, click Run and an additional CMD window will show and that means the
INVEST is running now.
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e When running is completed, the result shows like:
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(&) Sediment Delivery Ratio (InVEST 3.14.2 @
Parameters Environments
Biophy Tabl
& DEM
# Soil Erodibility
# Rainfall Erosivity Index
IC Parameter
K Parameter
¥ _max
+ Land Use/Land Cover
Max SDR
Threshold Flow Accumulation
¥ Watersheds
Drainage
¢ invest_exe_path
Right click the script and open it
e Click and select the “Biophysical Table”. In this example, we will use the file

of “biophysical_table_Gura.csv” in the path of “\Environmental Analysis\SDR”.

e Forthe “DEM”, select “DEM_gura.tif” from the path of “\Environmental
Analysis\SDR”.

e For the “Soil Erodibility”, select “erodibility gura.tif’ from the path of
“\Environmental Analysis\SDR”.

e For the “Rainfall Erosivity Index”, select “erosivity gura.tif’ from the path of
“\Environmental Analysis\SDR”.

e Forthe “Land Use/Land Cover”, select “land_use_gura.tif’ from the path of
“\Environmental Analysis\SDR”.

e For the “Watersheds”, select “watershed_gura.shp” from the path of
“\Environmental Analysis\SDR”.
Set “I_max” as 122.

Due to we need to use INVEST CLI model, we need to set the INVEST PATH into the
parameter of “invest_exe path”. Because, currently, the INVEST was installed in the



pathe of “C:\Program Files\InVEST 3.14.2 Workbench”, we can input the path of
“C:\Program Files\InVEST 3.14.2 Workbench\resources\invest\invest.exe” here.
Keep other parameters as default. And the all parameters are shown like:

Geoprocessing L
| ® Sediment Delivery Ratio (InVEST 3.14.2) ®

Parameters Environments

Biophysical Table
C:\ArcGISPROTools\ArcGisPro_Tools\SampleData_frcGISProtSampleDa

DEM
DEM_gura.tif

Soil Erodibility
erodibility_gura.tif

Rainfall Erosivity Index
erosivity_gura,tif

IC Parameter l':l.i|
K Parameter 2
I_max 122

Land Use/Land Cover

land_use_gura.tif

Max SDR 04|
Threshold Flow Accumulation 1000
Watersheds

watershed_gura.shp

Drainage

invest_exe_path
C\Program Files\InVEST 3.14.2 Workbench\resourceshinvestiinvest.exe

Then, click Run and an additional CMD window will show and that means the
INVEST is running now.
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3.5 Flows
3.5.1 Commodity Trade
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Geoprocessing w Q%
© Commodity Trade &)
Parameters Environments
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¢ Commodity Trade C5V
+ Direction

} '::r‘l”‘l'ucn:lr;_,-

* Start Year
* End Year

& O rtput .'r"nl'-'l-*.'lif..'F ows Name

Limit Qutput to Only Top Trade Partners

Right click the script and open it
e Set “Country” as “Brazil” from the droplist
e For the “Commodity Trade CSV”, select the file of “comm_trade.csv” from the
folder of “\Flows\Commodity Trade”.
Set “Direction” as “Export” from the droplist
Set “Commodity” as “Corn” from the droplist
Set “Start Year” as 2010 from the droplist
Set “End Year” as 2014 from the droplist
Set “Output Commaodity Flows Name” as “SampleBrazil”
Keep other parameters as default:



Geoprocessing v 1 X

© Commodity Trade @
Parameters Environments @
Country
| Brazil |
Commedity Trade C5V
| C:‘-.ArcGISPRGTquf-.AlcGisPru_Tuuls‘-.SampIEData_ArcGISF'm"LSamplel'.'la| ~]
Direction
| Export |
Commodity
[ﬂnm ol |
Start Vear | 2010 ~|
End Vear | 2014
Qutput Commodity Flows Mame
| SampleBrazil |

[ Limit Output to Only Top Trade Partners

e Click RUN button to execute the script and get the result:
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3.5.2 Draw Radial Flows



Geoprocessing v B X
)] Draw Radial Flows [
Parameters Environments

¢ Input Table
k Start X

i Start Y

+ End X

* End ¥

Line Type

GEODESIC

Spatial Reference

WGS_1984 Web_Mercator_Auxiliary_Sphere
Create Destination Nodes

+ Output Flows Layer Name

Right click the script and open it

e C(Click and select the “Input Table”. In this example, we will use the file of
“‘wildlife_Flows.csv” from the folder of “\Flows\Draw Radial Flows”.

e Set “Start X", “Start Y”, “End X” and “End Y” as “FROM_X”, “FROM_Y", “TO_X"

and “TO_Y” from the droplists respectively.

Set “ID” as “FID” from the droplist.

Select “Fees” as the “Join Fields”

Click “Create Destination Nodes” option.

Set the path “\Flows\Draw Radial Flows\results_layers\Lines” in “Output Flows

Layer Name”

e Set the path “\Flows\Draw Radial Flows\results_layers\Nodes” in “Output Nodes
Layer Name”



e Set “Spatial Reference” as “Current Map” and finally, it looks like:

Geoprocessing v 2 X
© Draw Radial Flows @

Parameters Environments @'

Input Table
| wildlife_Flows.csv v | o

Start X
| FROM_X ~ | i

Start ¥
| FROM_Y - | %
End X

| 10X - | 3
End ¥

[To.y L
ID

7o o

Line Type
| GEODESIC «|

Spatial Reference
loCs_wGs_1984 E| @
Join Fields Select All 43} 4D

("] FID

[ ] Location_from

[ FROM_X

(] FROM_Y

[] Location_to

[ TOX

)70y

[ ] Quantity

Fees

[ Create Destination Nodes

Output Flows Layer Name
|G|5F'I'CI"LSEITI pleData_ArcGI5Pro\Flows\Draw Radial Flows\results_layers\Lines |

Output Nodes Layer Name

|ISPro\SampleData_ArcGISPro\Flows\Draw Radial Flows\results_layers\Nodes |

e Click Run to execute the script and get the result:
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e You can select the “Nodes” layer and set the “Symbology” property as follows to

3.6 Socioeconomic Analysis

3.6.1 Cost-Benefit Analysis

Note: You need to run “3.7.2 Draw Systems from Table” to generate the feature
layer in the map to get the result like below at first!!
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Then it is ready to use “Cost-Benefit Analysis”

Geoprocessing
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Parameters Environments
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* Output Layer Name
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Right click the script and open it

Click

and select the “Input Feature”. Select “Systems”
Set “Input Join Field” as “NAME” from droplist.
For the “Economics Table”, select “wildlife_financial_data.csv” from
“\Socioeconomic Analysis\Cost-Benefit Analysis”.
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e Set “Economics Table Join Field” as “NAME” as well.
e Set “Output Layer Name” as “cost_benefit_analysis”
e Run the script by clicking “Run” and get the result as:
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3.6.2 Crop Production Percentile (InNVEST 3.14.2)

X

Geoprocessing - 2
FZ

()] Crop Production Percentile (InVEST 3.14.2) &

Parameters Environments K

* Model_data_Directory
¥ LULC

* LULC_To_Crop_Table

% HArea_Of |nterest

* invest_exe_path

Right click the script and open it



Click and select the “Model_data_Directory”. In this example, we will use
the model data folder as “\Socioeconomic
Analysis\CropProductionPercentile\model_data”.

For the “LULC”, it is set as “landcover.tif’ from “\Socioeconomic
Analysis\CropProductionPercentile\sample _user_data”.

For the “LULC_To_Crop_Table”, it is set as “landcover_to_crop_table.csv” from
“\Socioeconomic Analysis\CropProductionPercentile\sample_user_data”.

For the “Area_Of Interest”, it is set as “aggregate_shape.shp” from
“\Socioeconomic Analysis\CropProductionPercentile\sample_user_data”.

Due to we need to use INVEST CLI model, we need to set the INVEST PATH into the
parameter of “invest_exe_path”. Because, currently, the INVEST was installed in the
pathe of “C:\Program Files\InVEST 3.14.2 Workbench”, we can input the path of
“C:\Program Files\InVEST 3.14.2 Workbench\resources\invest\invest.exe” here.
Keep other parameters as default. And the all parameters are shown like:

Geoprocessing v 3 X
) Crop Production Percentile (InVEST 3.14.2) =+
Parameters Environments

Model_data_Lnrectory

model_data
LULC
landcover.tif

LULC_Te_Crop_Table
landcover_to_crop_table.csw
Area_Of |nterest

F]I:I'F::’.TF snapesnp

invest_exe_path

C:\Program Files\InVEST 3.14.2 Workbench'\resourceshinvest\invest.exe

Then, click Run and an additional CMD window will show and that means the
INVEST is running now.
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3.6.3 Crop Production Regression (InVEST 3.14.2)
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Parameters Enwvironments

¢ Model_data_Director

¢ LULC

& LULC To Crop_Table

+ Area_Of_|nterest

¢ fertilization_rate_table_path

b invest_exe_path

Right click the script and open it

e Click and select the “Model_data_Directory”. In this example, we will use
the model data folder as “\Socioeconomic
Analysis\CropProductionRegression\model_data”.

e Forthe “LULC?, it is set as “landcover.tif’ from “\Socioeconomic
Analysis\CropProductionRegression\sample user_data”.

e Forthe “LULC _To_Crop_Table”, it is set as “landcover_to crop_table.csv” from
“\Socioeconomic Analysis\CropProductionRegression\sample_user_data”.

e Forthe “Area_Of _Interest’, it is set as “aggregate_shape.shp” from
“\Socioeconomic Analysis\CropProductionRegression\sample_user_data”.

e For the “fertilization_rate_table_path”, it is set as “crop_fertilization_rates.csv”
from “\Socioeconomic Analysis\CropProductionRegression\sample_user_data”.

e Due to we need to use INVEST CLI model, we need to set the INVEST PATH into
the parameter of “invest_exe_path”. Because, currently, the IN'VEST was installed
in the pathe of “C:\Program Files\InVEST 3.14.2 Workbench”, we can input the
path of “C:\Program Files\InVEST 3.14.2 Workbench\resources\invest\invest.exe”
here.

e Keep other parameters as default. And the all parameters are shown like:



Geoprocessing v B X

()] Crop Production Regression (InVEST 3.14.2 =+
Parameters Environments

Model_data_Lirectory
model_data

LULC

landcowver.tif

LULC To_Crop_Table
landcover_to_crop table.csv
Area_Of Interest

F"_|I'_|"F=':41'F r-"H|'!.=.-"'I|'
fertilization_rate_table_path

crop_fertilization_rates.csv

invest_exe_path

ECT 394 3

CA\Program Files\InVEST 3.14.2 Workbench\resources\invest\invest.exe

Then, click Run and an additional CMD window will show and that means the
INVEST is running now.
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When running is completed, the result shows like:
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3.6.4 Food Security

Geoprocessing v 1 X
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Right click the script and open it
e To run the Food Security tool, you will need to populate the interface with some



information. First, you will want to place the Point of Interest within the map
viewer. Below, the Point of Interest has been placed in the northern part of

Zambia’s NorthWestern province.
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Set “Country” as “Zambia”

Set “FAO Food Security Indicator” as “Average dietary energy supply adequacy
(%) (3-year average)” from the droplist.

For “FAO Food Security CSV”, select “fao.csv” from the folder of
“\Socioeconomic Analysis\FoodSecurity”

For “Country ISO Code CSV”, select “iso_codes.csv” from the folder of
“\Socioeconomic Analysis\FoodSecurity”

For “Population Shapefile”, select “SEDAV_pop_over1000.shp” from the folder of
“\Socioeconomic Analysis\FoodSecurity”

For “Output Location”, select “\Socioeconomic Analysis\FoodSecurity\results”
All parameters are set like below:
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e Then, click Run and get results in the output folder, here it is “\Socioeconomic
Analysis\FoodSecurity\results”
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3.6.5 Nutrition Metrics
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« ear of Interest
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Right click the script and open it

e Click and select the “Area of Interest”. In this example, we will use the file of
“‘EwasoNgiroBasin_EstimatedExtent.shp” from the folder “\Socioeconomic
Analysis\Nutrition Metrics”

e For the Continent (continent of area of interest), select the folder

“\Socioeconomic Analysis\Nutrition Metrics\AFR”

Set “Year of Interest” as 2005 from the droplist.

Set “Average Male Stature in cm (height)” as 170

Set “Average Female Stature in cm (height)” as 158.2

“ENYA




3.6.6 Population Count and Density
Leoprocessing w 0 X

e Population Count and Density =+
Parameters Environments

* Reporting unit feature
¢ Reporting unit [D field
¢ Census feature

+ Population field

+ Qutput Feature Class

POPCHG

Right click the script and open it

e Click and select the “Reporting unit feature”. In this example, we will use the
file of “ROI_population.shp” from the folder “\Socioeconomic Analysis\Population
Count and Density”

e Set “Reporting unit ID field” as “COUNTRY” from the droplist.

e Click and select the “Census feature”. In this example, we will use the file of
“‘ROI_population.shp” from the folder “\Socioeconomic Analysis\Population Count
and Density”

Set “Reporting unit ID field” as “TOTAL2011” from the droplist.
Keep other parameters as default
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Parameters Environments @
Reporting unit feature
| ROI_population.shp | -
Reporting unit |D field
| COUNTY - |1
Census feature
I ROI_population.shp l ]
Population field
| TOTAL2011 - | %
Qutput Feature Class
| ROI_population_PopulationMetrics | )
(] POPCHG

e Run the script to get the result:
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3.6.7 Visitation: Recreation and Tourism (InVEST 3.14.2)
Note: This script needs an internet connection.



Geoprocessing v B X
© Visitation: Recreation and Tourism (InVEST 3.14.2) =+
Parameters Environments

+ Area of Interest

start Year

—

End Year

2014
+| Compute Regression

Predictor Table
Scenario Predictor Table

| Grid the AQ
Grid Type
hexagon

Cell Size 000

¢ invest_exe path

Right click the script and open it

Click and select the “Area of Interest”. In this example, we will use the file
“andros_aoi.shp” from the folder “\Socioeconomic Analysis\recreation”.

For “Predictor Table”, it is set as “predictors.csv” from the folder “\Socioeconomic
Analysis\recreation”.

For “Scenario Predictor Table”, it is set as “predictors_scenario.csv” from the
folder “\Socioeconomic Analysis\recreation”.

Due to we need to use INVEST CLI model, we need to set the INVEST PATH into
the parameter of “invest_exe_path”. Because, currently, the INVEST was installed
in the pathe of “C:\Program Files\InVEST 3.14.2 Workbench”, we can input the
path of “C:\Program Files\InVEST 3.14.2 Workbench\resources\invest\invest.exe”
here.

Keep other parameters as default. And the all parameters are shown like:



Geoprocessing v X

v ¥

(© Visitation: Recreation and Tourism (InVEST 3.14.2) =+
Parameters Environments

Area of Interest

andros_aoi.shp

start Year

—

End Year

2014

+| Compute Regression
Predictor Table
CAArcGISPROTeols\ArcGisPro_Tools\SampleData_ArcGISPro\SampleDa
Scenario Predictor Table
CAArcGl5PROTools\ArcisPro_Tools\SampleData_ArcGI5Pro\SampleDa
v Grid the AD
Grid Type

hexagon
Cell Size 000

invest_exe_path

Ch\Program Files\InVEST 3.14.2 Workbench\resources\invest\invest.exe

Then, click Run and an additional CMD window will show and that means the
InVEST is running now.

When running is completed, the result shows like:



3.7 Systems
3.7.1 Add Systems Interactively
Geoprocessing v 1 X
© Add Systems Interactively *
Parameters Environments
* |nput Features
+ Input Attnbutes
=
Add XY Coordinates
Coordinate_Systern
Right click the script and open it
Click to create new features in the current map to use as input

Select “Points” and Move the mouse cursor over the map and you should see points

ready to be placed.
e Then, click on the map to mark the position your down and click the “Finish”.
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You will get a table in the “Contents” tab and need to open it by right click and select

uopen”
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Then, input the description in the “Name” colum and then click “save”
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® Run



e You can check “Add XY Coordinates” and keep other parameters as default, then click

RUN to execute the script.
e For the result, you can check the “Systems” layer in the Contents, and right click it to

3.7.2 Draw Systems from Table
Geoprocessing v 3 X
®© Draw Systems from Table *
Parameters Environments
* Imput Table
+ X Field
* Y Field

Right click the script and open it

e Click and select the “Input Table”. In this example, we will use the file

“‘wildlife_Systems.csv” from the folder “\Systems\Draw Systems from Table”.
Set “X Field” as “X” and “Y Field” as “Y” from the droplist.
All parameters are set like:
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© Draw Systems from Table
Parameters Environments

Input Table

| C:AArcGISPROTools\ArcGisPre_Tools\SampleData_ArcGISPro\SampleDa | i

X Field
X

- |3

¥ Field
K

- | 3

e Then, click “Run” and the results shows like:
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)] Network Analysis Grouping *

Parameters Environments

+ Modes Table

t Modes Join Attribute

# Links Table

+ Telecoupling Systems Layer

t Layer Join Attribute

Cl istering Algomthm

walktrap

+ Metwork Graph Plot
 Group Number

t Metwork Metrics Table

*» Plotting Options

Right click the script and open it

e C(Click and select the “Nodes Table”. In this example, we will use the
file “nodes.csv” from the folder “\Systems\Network Analysis Grouping”.
e Set “Nodes Join Attribute” as “CODE”

e C(Click and select the “Links Table”. In this example, we will use the file
“links.csv” from the folder “\Systems\Network Analysis Grouping”.

e For the “Telecoupling Systems Layer”, select “World_countries_2002.shp”
from the folder \Systems\Network Analysis Grouping”.
Set “Layer Join Attribute” as “ISO_3 CODE”
Set “Network Graph Plot” as
“C:\Users\Administrator\Documents\ArcGIS\Projects\MyProject1\result.pdf

e Set “Group Number” as
“C:\Users\Administrator\Documents\ArcGIS\Projects\MyProject1\result.sh

p



o Set “Network Metrics Table” as
“C:\Users\Administrator\Documents\ArcGIS\Projects\MyProject1\result.csv

”

e The parameters are set as below:

Geoprocessing it B

@ MNetwork Analysis Grouping (—B

Parameters Environments 7;
Nodes Table

I ChArcGISPROTools\ArcGisPro_Tools\Samp IeData_Arl:GISPm‘-.SampleDEﬂ =

Meodes Join Attribute
| cope |

Links Table
|C:"-.ﬁ-rcGISPROTools‘-.ﬁ-rcGisF'rD_Tou|5"-.San1pIEData_hrcGISPro‘mﬁampleDa| ~

Telecoupling Systems Layer
|Wnrld_cnuntrie~:_2l]}2.shp | =

Layer Join Attribute
| 150_3_CODE |

Clustering Algorithm
walktrap v |

Metwork Graph Plot
| ChUsers\AdministratorDocuments\ ArcGIS\Projects\ MyProject T\ result, pdf |

Group Number
| ChUsers\Administrator\Documents\ ArcGIS\Projects\MyProject \result.shp |

MNetwork Metrics Table
I ChUsers\AdministratorDocumentsi ArcGIS\Projects\ MyP raject‘i\resuh:l. csv |

* Plotting Options

e You can check the pdf from
“C:\Users\Administrator\Documents\ArcGIS\Projects\MyProject1\result.pdf
" as below:
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You can check the csv from
“C:\Users\Administrator\Documents\ArcGIS\Projects\MyProject1\result.csv
" as below:
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