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1. Introduction

1.1. About this tutorial

REDD+ is a voluntary climate change mitigation approach that has been developed by Parties to the
UNFCCC. It aims to incentivize developing countries to reduce emissions from deforestation and
forest degradation, conserve forest carbon stocks, sustainably manage forests and enhance forest
carbon stocks. This will involve changing the ways in which forests are used and managed, and may
require many different actions, such as protecting forests from fire or illegal logging, or rehabilitating
degraded forest areas.

REDD+ has the potential to deliver multiple benefits beyond carbon. For example, it can promote
biodiversity conservation and secure ecosystem services from forests such as water regulation,
erosion control and non-timber forest products (NTFPs). Some of the potential benefits from REDD+,
such as biodiversity conservation, can be enhanced through identifying areas where REDD+ actions
might have the greatest impact using spatial analysis and other approaches. To understand this, it
helps to know where species are likely to be present.

The purpose of this tutorial series is to help participants in technical working sessions, who are
already skilled in GIS, to undertake analyses that are relevant to REDD+. The tutorials have been used
to build capacity in a number of countries to produce datasets and maps relevant to their spatial
planning for REDD+, and to develop such map products. Maps developed using these approaches
appear in a number of publications whose aim is to support planning of strategy options that enhance
biodiversity and ecosystem services as well as delivering climate change mitigation (see
http://bit.ly/mbs-redd for country materials). There is of course no requirement for countries to use

the approaches described in these tutorials.

Where countries have identified biodiversity conservation as a goal for REDD+, and to be consistent
with the Cancun safeguards for REDD+ on protecting biodiversity, it is useful to identify areas where
specific REDD+ actions are feasible and can protect threatened species. It may also be useful to
identify areas outside forest where threatened species may be vulnerable to the displacement of
land-use change pressures or to afforestation.

This tutorial demonstrates how a species richness grid can be created using species range data from
the IUCN Red List (IUCN, 2013). It provides full instructions on how to select, analyze and export
information from the non-spatial species data on the IUCN Red List website and how to further
analyze the information along- side the IUCN spatial data using ArcGIS 10.x. A similar tutorial that uses
QGIS as an open-source alternative platform is available from http://bit.ly/GIStools-redd:

Ravilious, C. (2015) Using spatial information to support decisions on safeguards and multiple
benefits for REDD+. Step-by-step tutorial v1.1: Extracting and processing IUCN Red List
species data using a raster method in QGIS 2.8. Prepared on behalf of the UN-REDD
Programme. UNEP World Conservation Monitoring Centre, Cambridge, UK.


http://bit.ly/mbs-redd
http://bit.ly/GIStools-redd
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Please note that the range data represent areas of occurrence rather than areas of occupancy. That is,
there are areas within each range where the species is likely not to be present. For this and other
reasons, protecting only a small part of the range may not be sufficient to ensure that a species is
protected. Whilst this tutorial uses extent of occurrence data from the global IUCN dataset, the same
methods can be used with other national-level data where it is available.
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Example species richness maps from Panama and Kenya

1.2.

In both examples, biomass carbon is contrasted with species richness using a matrix legend. A matrix

legend tutorial is also available at http://bit.ly/GIStools-redd.
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K. and Bertzky, M.

(2015) Planning for REDD+ in Panama: securing social and environmental benefits.

Cambridge, UK: UNEP-WCMC. http://bit.ly/panama-redd
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Map 6: How are biomass carbon stocks distributed in relation to the ranges of threatened species and protected areas?
This map shows the distribution of biomass carbon stocks and threatened species richness in Kenya. The dark red areas have the highest density
of both biomass carbon and threatened species, notably the five water towers (see Map 10). Pink areas have high threatened species richness

and low carbon stocks.
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Methods and data sources:

Biomass carbon (left): Baccini, A., Goetz, S., Walker, W., Laporte, N., Sun, M., Sulla-Menashe, D., Hackler, J., Beck, P., Dubayah, R., Friedl, M. (2012) Estimated
carbon dioxide emissions from tropical deforestation imp d by carbon-density maps. Nature Climate Change 2. 3:182-185.

http://dx.doi.org/10.1038/NCLIMATE1354, The Woods Hole Research Center. | d of Aboveg d Live Woody Biomass density at spatial
resolution of circa 500m derived from field/LiDAR(GLAS)/MODIS. Ecosy specific c ion factors (IPCC 2006) were used to add below-ground biomass
carbon to this map.

Species richness: Derived from the ranges of mammal, bird, reptile and amphibian species classified as 'Critically Endangered', 'Endangered’, and "Vul ble'

by the IUCN Red List of Threatened Species (2014) Version 2014.2 http://www.iucnredlist.org. Downloaded Nov 2014.

Protected areas: IUCN and UNEP-WCMC (2014), The World Database on Protected Areas (WDPA) [On-line]. Cambridge, UK: UNEP-WCMC. Available at:
www.protectedplanet.net Accessed 12/2014. Additional information from the Kenya Forest Service (KFS) was used to suppl this data. ional parks and
reserves are labeled on this map.

Source: Maukonen, P., Runsten, L., Thorley, J., Gichu, A., Akombo, R. and Miles, L. (2016). Mapping to support
land-use planning for REDD+ in Kenya: securing additional benefits. Prepared on behalf of the UN-REDD
Programme, Cambridge, UK: UNEP-WCMC. http://bit.ly/kenya-redd
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2. Using IUCN Red List species data and generating species richness maps

2.1. Selecting and downloading species data from the IUCN Red List website

The IUCN Red List of Threatened Species website allows users to search for and extract tabular
information (in comma separated values (CSV) file format) on the status of threatened species. The
website provides a user friendly interface and gives the user flexibility to customize searches based on
a range of criteria. Users must register with the website to save and export customized searches.

2.1.1. Searching for non-spatial data

Open a web browser and go to the IUCN Red List website at http://www.iucnredlist.org/.

This search below is an EXAMPLE search for Mammals with threat status of Critically Endangered (CR)
and Endangered (EN).

a. Click on Other
Search Options

£ - C X | £ The UCN Red Lt of Threst... <

The IUCN Red List of Threatened Species™

Login | FA® ; vontact | Terms of use | IUCN.orq

:About :initiatives :News PP .0s :Partners

Enter Red List search term(s) ) 7 scover more R
b. Click on Taxonomy

Search the IUCN Red List Clear all criteria Load search

Save search

Your Search Criteria

Text search: No criteria selected

Modifier:  Exact phrase ~

Rl Search the IUCN Red List
T i 0 The ICN Red List web sif
| 3 T Oclober 2008: 16 IUON R

B e site has more detailed search 5 ¥ ANIMALIA

Keywords Tax Your Search Criteria

Selected Taxonomy
AMPHIBIA

Enabling the wise use of wetlands through integrated we! e Lor=%un ARTHROpAoDA
Systems CHORDATA
Habitat % " ACTINOPTERYGII

& AMPHIBIA
Threats

c. Expand ANIMALIA PR (V| ¥ i ssoipomonon

@ [” CHONDRICHTHYES
=M MAMMALIA

AVES
MAMMALIA

Life Hist~.y

d. Expand CHORDATA : ~ » o
e. Tick AMPHIBIA, 3555‘5;_&_5 rm
AVES and MAMMALIA, N e s P

Click the "Run Search” button
W Regior. below to run your search using the
~.sessments criteria displayed above.

[Runseaen 3]

f. Pressthe arrow key to send the

selection across to the Your Sear
Criteria panel

You may want to limit the Search the IUCN Red List
search to a single location e.qg. Location Your Search Criteria
. -7 Lesotho ocstonedios
a single country or group of Locaon Cibeis .
locations only. e Mg e
g. Click on Location, expand J,EE“E E.vﬁ'ggﬁlmy
land regions, expand and tick )T e HANIALIA
the country of interest Tt show: = NEE““
h. Press the arrow key to send e e

[ Introduced [ Vagrant ] Uncertain

the selection across to the

X Click the "Run Search” button
M Regional below to run your search using the

Your Search Criteria panel assessments orera dispayed above
3]
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i. Next Click on Assessment: e

j- Untick categories not required LT ' —— Your Search Criteria |-
Taxons —_—
. . h . I . k_ ‘Lam = d [¥] 1996 (animals only) Selected Categories
I.e. In t IS exam e unt|c 11] - cation " = 1998 (plants only) CR - Critically Endangered
p g ‘S‘/sﬁems [¥] EN - Endangered E 2000 o
. Habitat [¥) VU - Vulnerable I 2002
EX and EW and keeping the rest. ==  LRicd - Lower sk @ 2003
— Conservation Dependent @ 2004
| NT or LR/nt - Near Threatened [ 2008
——— [ DD - Data Deficient 2007 'Selected Years
[ [¥] LC or LR/lc - Least Concern i) 1996 (animals only)
@ 2009 1998 (plants only)
k. Press the arrow key to send the Toatoshon: [N
s 7 Under petition @ 2011
. el [] Needs updating (older than 10 @ 2012
selection across to the Your Search antvaraics [ @ a0
B Stocks and ™ 2014
. . subpopulations
Criteria panel o th R Seare buton
B Regional below to run your search using the

assessments creria displayed above.

D)

I. Click Run search

This search will result in a list of species within the AMPHIBIA, AVES and MAMMALIA taxonomic groups
that have critically endangered, Endangered, Vulnerable, Lower Risk: Conservation Dependent, Near
Threatened, Data Deficient or Least Concern Red List status. The search will produce in a list of species
containing and additional attribute data, including the threat status of each of the species.

There are other criteria that you may want to include. For example, to limit the search to species
dependent upon a particular habitat type you would click on Habitat, expand and tick the relevant
habitat type and send that across to the search criteria panel.

2.1.2. Save the search and exporting to CSV format

Click
EIES!I') :About :Initiatives :News :Photos :Partners :Sponsors :Resources
G : Save/Export Search

Home > Search > Search Results

.6‘: The IUCN Red List of Threatened Species™ 2014.2 Login | FAQ | Contact | Terms of use | IUCN.org

If already registered,
fill in your email address

Displaying species assessments 1 - 50 of 1241 in total
Explore or refine your HEEEE E E EE E E =
search below:

Acanthixalus spinosus

Status.Le: .Concernver31 s and password and C“Ck

The IUCN Red List of Threatened Species™ Iogl n

:About nitiatives  :News :Photos :Partners :Sponsors :Resources . LRYcd, NT or
_————— N

c. Ifyou have not yet
o Login registered, you need

Login

Login

account

You must log in to access advanced IUCH Red List functional;
address and passworg

fease enter your e-mail

(see box below)

E-mail address,

Passwaord:

An account is

Create Account or Request New Password \

If you do not have an IUCM Red List user account, or if youlhave forgotten your password, needed n Ofder tO

please enter your e-mail address below. A password will bf§ sent to the address you provide.

e — save and export

Fteisey energy the search results.

Type the two words: —
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d. New users will be asked to
fill out the details in the
box below

The first time new users export a search,

User Information they are required to fill out some information
e BQIEE 10 1ESPECyOUrPINAGY. Please 528 our Mbect balk about themselves and the intended use of
the data

First name:
Last name:

Mailing address:
(optional)

|

|

|

|

|

|

|

|

|

|

Phone number:

' Comyot (s sloct somwy) Click on Supply your
I residence: (no permanent residence)
|

|

|

|

L

Aighanistan information and fill in the requested details
Albania
Algeria
(Hint: On many browsers, press the first letter of your country name to

Affliation: pmomie =) Click on Submit

(Please select a ssctur:)E

W

Please indicate how you intend to use the exported IUCN Red List data:

The IUCN Red List of Threatened Species™ 2011.1

“:About =Initiatives =News :=Photos :Partners :Sponsors :Resources

e. Once registered and/or

i Cli
logged in, Click on Add your
Home » Search » Search Results
currentSearch
Saved Searches
Saved searches are permanently stored in your user account. Once a search is saved. you
may also export the results for offine use, or provide a link for others to access your saved
search.
o Yoy hawe oo caved searches
. =
f. Give the search a name sty s

pecies
Search by taxonomy:
AMPHIBIA

e.g. NGA_AmpAveMam in this

Search by location

Nigeria
(Notve)
exan |p|e \ S“é‘.'.'.';",;;"‘c‘é"?ﬁ VU, LRied, NT o

LRint, DD, LC or LRAic

Enter a name for this seaff® NGA_Ampaventam

'Add to saved searches.

g. Click add to saved searches

Saved Searches

Saved searches are permanently stored in your user account. Once a search is saved, you
may also export the results for offline use. or provide a link for others to access your saved

h. Click on the saved search e.g. search.
NGA_AmpAveMam in_this + NGA_AmpAveMam
\

e —
example > (K your curtrt search D

Export Results i. Scroll down to Export results

To download the results of your search, use the button below. Your search results will be
expgiaddg.common downloadable formats.
‘ Export Results .

and click on Export results
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Saved Searches

The dataset will then give a
status of Queued for export.

Saved searches are permanently stored in your user account. Once a search is saved, you
may also export the results for offline use, or provide a link for others to access your sav:
search.

» NGA Amg' AveMam -

= Queued for export

[ Add your current search |

Saved Searches

Saved searches are permanently stored in your user account. Once a search is saved, you
may also export the results for offline use, or provide a link for others to access your saved
search.

- NGA_AmpAveMam
< Exported on 08 October 2014

[ Add your current search |

An email will be sent to you once it has
been exported. This is usually within
minutes but may take hours for large
searches).

j. Refresh the browser to see the status change to show the export is complete or if it is taking

a long time log out and once the email has been received, log back in to the Red List website

and click on the My Downloads Tab to get back to your saved searches.

”. The IUCN Red List of Threatened Species™
®
RED ::About News :Photos

:Initiatives ::Partners

LIST

Gui
C

onservi
for 50 Years

Saved Searches

Saved searches are permanently stored in your user account. Once a search is saved, you
may also export the results for offline use, or provide a link for others to access your saved

2014.2

::Sponsors

iding 2
ation Enter Red List search term(s) @ Discover more

My Downloads | } AQ | Contact | Terms of use | IUCN.org

&

::Resources

k. Click on the exported search
e.g. NGA_AmpAveMam in this

search.
- NGA_AmpAveMam P
- Exported g @# O ctober 2014

[ Add your current search |

Load Search

Loading this search will replace your current search. Please save your search if you may wish
to retum to it later.

Load this search

Permalink

< Export Results >
Your search results have been exported. Pleamlmks below to download the export in
your preferred format(s).

« Comma-Separated Values (CSW)

. e (XML

Please note that the Red List data may change over time. The exported data is current as of
08 November 2011. To obtain the latest data, use the button below; your exported data will be
replaced with the most current data.

Refresh Exported Data

Delete Search

This search is saved to your saved searches as "mam_cr_en".

Delete search

NGA_AmpAveMam.csv in this example

example

Scroll down to the Export results

Click on Comma-Separated Values (CSV)
and the zip file will download

If the download has placed the file in a
general download folder move the zip
file to a more suitable location e.g. in a
project folder

Rename the zip file to somthing sensible
e.g. NGA_AmpAveMam.zip in this
example

Right click on zip folder, extract the csv
file

Rename the csv file e.g.
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2.1.3. Download the IUCN Red List spatial data layers

The next steps are for downloading spatial data. It is only possible to download the whole global
dataset. It is not possible to filter by county prior to download. Please note that some of the spatial
datasets are very large.

If you have received the spatial data directly from IUCN you can skip this section.

a. Open a web browser and go to the IUCN Red List website at
http://www.iucnredlist.org/

b. From the Resources tab, click on Spatial Data Download

The IUCN Red List of Threatened Species™ 2014.2 My Downloads | FAQ | Conta

=About :Initiatives :News :Photos :Partners :Sponsors

. Xey Documents
OTHER SEARCH OPTIONS
e EIITICTITTTNNG

Classification Schemes

Data ** ganization

Home » Resources » Spatial Data Download
Spatial Data Download Information Sources and Quality

Assessment Process

Red List Spatial Data Red List Training
References

Resources

Key Documents

Categories and Criteria The IUCN Red List of Threatened Species contains assessments for just ove RSN ENEIEHE
Claccilication Schanaa of which about two-thirds have spatial data. This spatial data provided below [ET ST EETIRSS

comprehensively assessed taxonomic groups. It is important to note that somT P s waer
Data Organization as those listed as Data Deficient are not mapped and subspecies are mapped within the
Spatial Data Download

parental species. The data is available as ESRI shapefiles format and contains the known
range of each species. Ranges are depicted as polygons. DBF files accompanying contain

T EHET T G taxonomic information, distribution status, sources and other details about the maps
Quality (see metadata document).

c. Scroll down on the Spatial Data page to the Datasets table
Spatial Data Download

Resources

Categories and Criteria The IUCN Red List of Threatened Species contains assessments for just over 73,000 species,

P T m—— of which about two-thirds have spatial data. This spatial data provided below is for
AASICANOR. YCACMER i ic groups. It is important to note that some species such

P g
as those listed a’s Data Deficient are not mapped and subspecies are mapped within the
Spatial Data Download parental species. The data is available as ESRI shapefiles format and contains the known

range of each species. Ranges are depicted as polygons. DBF files panying contain
Information Sources and ic infc i istribution status, sources and other details about the maps
Quality (see metadata document).
Please note that the files are large and download times could be quite lengthy. The Taxonomy

Red List Training Table are full taxonomy and Red List status tables providing higher taxonomy and species
assessment information for each group. Please be aware that the specieslists may notmatch
the spatialdata due to Data Deficient species not consistently mapped and subspecies
beginning included within parental species polygons.

SIS News and Updates For ease of distribution and downloading, the data is divided by taxonomic groups.

Red List Spatial Data

The data is made freely available to the public for non-commercial use. to help inform
conservation planning and other decision making processes (see Terms and Conditions of
Use). For more information about the assessment process, see Red List Assessment
Process. Please note that unfortunately we cannot provide technical support for use of the
data in analyses or general GIS support.

For all enquiries about spatial data, please contact the [UCN Red List GIS Unit.
More information about Spatial data resources here.

Note: A species richness page will be available shortly.
Main Dataset Specific Group(s) Descriptions and species lists
Marine M, i IE Includes mammal families for seals, sea lions and walrus. whales, dolphins
Manne Vamma's® and i and dugong:
. ili i Wi i
Maiiiiais E ikl Mgt E S:gludes mammal famlllesarf‘(:jr :Ie':fn:ea lions and walrus, whales. dolphins
T Table IE Species list from website
Tilloss An hibians@ Species from the order Anura as a shapefile.
E Talled Am hibian Species from the order Caudata as a shapefile
Amphibians | ; .
Caecilian Amphibians Species from the order Gymnophiona shapefile.
T Table@ Species list from website
BirdLife International is the IUCN Red Listing Authority for birds and
Bird maintains the most up to date information on global bird distributions. To
oS request a copy of the shapefiles of species range maps for threatened birds,
please visit the BirdLife Data Zone here.
I
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d. Click the links to navigate to each dataset and download the following global datasets:

» Mammals
» Amphibians
» Birds (via the link to the BirdLife Data Zone)
(Leave Reptiles for now as assessment is not yet complete for all species)

These files are all stored in geographic coordinate system (EPSG: 4326). Be aware these large
files will take some time to download.

Note: If you have received the spatial data directly from IUCN, this may be a single
geodatabase containing all taxa in a single feature class rather than as separate files.

2.2. Vector spatial data selection and preparation

The next section we will use a CSV file extracted from the IUCN RedList web search for Critically
Endangered, Endangered and Vulnerable birds, mammals, amphibians and reptiles in Colombia.

2.2.1. Format species CSV file in preparation for querying the spatial data

Colomia_la.dbt Move to Quarantine 29/027 2016 14:58
' 1 = 1Y
a. Open the 'exported search' results [ vzt | .
Open with 3 Excel (desktop)
- . || col_crenvu.shp. WCM! =
CSsv flle (that was downloaded N Restore previous versions ~]| Motepad
|| col_crenvu.shp.WCM _
Section 2 3 step m) e g || col_crenvu_POselecti Send to 3 ombeck
: ‘e || col_crenvu_POselecti cut Choose default program...
COL_CRENVU-CSV n thls || Colombia_la.shp.WC Copy TI7067 2016 1247
|| Colombia_la.shp.WC 27/06/2016 11:14
exam p | e 0pen the f||e Exce| . | f2.dbFWCMC-LT-018 Create shortcut 14/06/2016 13:47
L] ri2.dbf WCMC-LT-018 Delete 27/06/2016 11:14
|| snapgrid.vat WCMC-| Rename 14/06/2016 13:47
snapgrid.vat. WCMC- Properties 27/06/2016 11:14
| 6] coL_cREMVU.csv 24/02/2016 18:11

10
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0o o -
HOME INSERT

COL_CRENVU.csv - Excel

?

B - 0O x

N
A
N

PAGELAYOUT ~ FORMULAS  DATA  REVIEW  VIEW  INQURE  Acrobst  POWERPIVOT Corinna Ravilious =
oy X Cut - I . = E_—| E} Tm By [Fh | X Autosum - A
Paste B Copy - i 8 t 7 N o o o0 | G : I Fo Lji" Cell lEEIrt E‘?: F@t W 521 Fﬂ?!u
= g romaion | 7 078 Mo |- 2 |03 St S8 | b b o 4, o R
Clipboard b ~ Font & Alignment = Number = Styles Cells Editing -
a1 ~ YA fe | comses PN
N
N
N
A B c S E F G H 1 J K L M N o [ R s T u V[~
1 [Species ID Kingdom Phylum Class  Swder  Family Genus Species Autharity Infr_rank Infr_namelnfr_authcStk_subpc Synonymscom_eng com_fre [com spa |ri_status rl_criteria rl_versionyear_ass paptre
2 55855 ANIMALIA CHORDAT. AMPHIEIAANERé HYLIDAE Agalychni lemur (Boulenger, 1882) Hylomant Lemur Leaf Frog CR Adace 3.1 2008 decrezs
3 22697200 ANIMALIACHORDAT AVES  PELECANJ|ARDEIDAEAgamia agami  (Gmelin, 1789) Agami Heron vu Al 31 2012 unkno
4 55099 ANIMALIACHORDAT AMPHIBIAANURA  AROMOB Allobates juanii  (Morales, 1994) Colostethus juanii |Colostethus juanii  CR B2ab(iiii) 31 2004 decres
5 55141 ANIMALIACHORDAT AMPHIBIAANURA  AROMOB! Allobates ranoides  (Boulenger, 1918) Colostethus ranaides |Colostethus ranoi EN B1ab(i,iii 31 2010 decres
[ 55166 ANIMALIACHORDAT AMPHIBIAANURA  AROMOBAllobates wayuu  (Acosta, Cuentas & Coloma, 1999) Colostethus wayuu vu 31 2004 unkno
7 | 22687614 ANIMALIACHORDAT AVES  CAPRIMUITROCHILIE Awazilia  castaneivi Gould, 1856 Chestnut-bellied Hu Amazilia \EN 31 2012 decres
8 55224 ANIMALIA CHORDAT AMPHIBIAANURA  DENDROB Améegi ingeri (Cochran and Goin, 1970) Epipedobates ingeri CR 3.1 2004 decrez
9 178660 ANIMALIACHORDAT REPTILIA SQUAMATGYMNOPEANadia \pulchella Ruthven, 1926 Ruthven's Anadia vu 31 2010 unkno
10 55171 ANIMALIACHORDAT AMPHIBIAANURA  DENDROB Andinoba aobueye (Silverstone, 1975) Dendrobates altobueyensis |Ranitomey:VU 31 2004 stable
11 55177 ANIMALIACHORDAT AMPHIBIAANURA  DENDROB Andinoba bomBeges (Myers & Daly, 1330) Dendroba Cauca Poison Frog EN 31 2004 decres
- P T Py P YR e vt EE T P B - FO e T

b. Scroll along the column headings of ’Ehe:cable. Some will need to be changed as GIS software
such as ArcGIS will not accept them. Chan‘gq the ones listed below in red

OLD Field Name
Species ID

Kingdom

Phylum

Class

Order

Family

Genus

Species

Binomial
Authority
Infraspecific rank
Infraspecific name
Infraspecific authority
Stock/subpopulation
Synonyms

Common names (Eng)
Common names (Fre)
Common names (Spa)
Red List status

Red List criteria

Red List criteria version

Year assessed

Population trend

Petitioned

N

AN New Field Name

N

N
~ Species_ID

Kingdom
Phylum
Class
Order
Family
Genus
Species
Binomial
Authority
Inf_rank
Inf_name
inf_auth
stk_subpop
Synonyms
com_eng
com_fre
com_spa
rl_status
rl_criteria
rl_version

year_ass

poptrend

Petitioned

C. Click File>>Save to save the file (save the file as a .xls.
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2.3.

Setting up a relate between the species table and the spatial dataset

This section prepares the spatial data ready for analysis. The IUCN spatial dataset is a complex
dataset as it contains many overlapping polygons for each species for the entire world. Even sub

setting the dataset for your area of interest can be problematic so these set of instructions are

important steps to make sure the analysis runs as smoothly as possible and to reduce the risk of

errors in processing.

a. Open ArcGIS
b. Add in the IUCN Species spatial

dataset(s) (the data are in geographic

coordinate system (i.e. WGS84)

c. Untick the dataset in the table of

contents to stop it drawing

d. Addin a polygon dataset of the area of
interest (e.g. country boundary).

this example Colombia_la.shp.

Make sure the area of interest
dataset is in the coordinate
system you want to run the
analysis in (i.e. in this example
Lambert Azimuthal

Equal Area)

e. Click on the IUCN spatial
dataset in the table of contents
to make it the
active layer e.g.
iucn_rl_2014_3 w_FW

f. Addyour geodatabase file
(or shapefiles) of the species
EOO polygons to ArcMAp

g. Next add the ,xls file
containing the species of
interest (In this example
COL_CRENVU.xIsx)

h. Click Add and the individual
sheets within the excel file
are listed

i. Select the sheet containing
the Red List
data (in this example we
sheet Red_List_Data).

j- Click Add that sheet to ArcMap.

Look in:

[L] iuen_rl_species_2014_2.gdb

iucn_rl_species_2014 2 no_sens

Mame:

iucen_rl_species_2014_2_no_sens

e g |n Show of type:

Datasets, Layers and Results.

File Edit View Bookmarks Inset Selection Geoprocessing Customize Windows Help
DB@S| % @8 x| 0| &-|12000m ) EEEEE e
Q@ 3l «s -0 K@ LI R R T B ¢ Publisher- | & | & | £
& g B [_BRAE] B Editor=| » P e 2 of
Table Of Contents 1 x
EEELE
5 = Layers
= O iuen_rl_2014_3_w_FW
=
s
=
Add Data =5
Look in: [Home—IUCN_R.EdIiSt v] i @ Lal E v| E'll B O &

Mame Type
EJIUCN_Red_List_Received_May_2... Folder
Eeld_files Folder
@ ExpleringMultipleBenefits_v10_... Toolbox
@ speciesrichness_raster_DRAFTL.. Toolbox
COL_CREMNVU xl=x Excel File
COL_CRENVU.csv Text File
[E) Colombia_la.shp Shapefile
| Add Data (o
MName: q —
Lookin: [ COL_CRENVLxisx el @ E B eSS
Show of type: E
Name Type
Sheetl$ Excel Table
Name: Red_List_Data$ Add |
Show of type: | patasets, Layers and Results '] [ Cancel ]

12
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k. Right-click on the sheet just added to ArcMap and click Open

= £ DAUCH_Redlisty COL_CREMYU xl=x fﬂg
= Red_List_Data$ ) AL R
| E éEen Find and Replace...
. lofemp N ES  Select By Attributes... flass
L PHIBLA | Y]
S E5 | AR
pen B Switch Selection PHIBLA | AR
x . [E Select Al PHIBIA | AR
Open this table. Shorteut: CTRL + FEL 2R
double-click table narme OR CTRL e I PHIBIA | DE
+T. Show Field Aliases Pl
Arrange Tables » [PHIBIA | DEI
- PHIBLA | DE
% Geocode Addres;esm Restore Default Column Widths PHIBLE | DE
Restore Default Field Order PHIBLA | DEI
ﬁ Dlspla}' RDUtE E?Ents"' Joins and Relates p = -
4+ = Related Tables » it of 418 Sel
£t Display XY Data... . e
I-jl prﬂpel’ti ec... Add Table to Layout
n Reload Cache
& Print...
I.  Click on the menu in the top left corner of the attribute table (‘Ef:f\) :
to get the Table Options menu P — =
m. Click Export
r hl
Bz = n. Click on the Browse button to
Export: Al records = navigate to an output folder
Use the same coordinate system as:
this layer's source data I
the data frame MName: H2.dbf -
p—
the feature dataset you export the data into Save as t5"F'eq£l3.ASETable ) v] Cancel
{only applies if you export to a feature datasetin a geodatabase) w_ /
Output tahle: \\ /
D-\IUCN_Redist\i2.dbf @ o. Change Save as type t
dBASE table
p. Give the dbfa nam¢ (in this
example rl2.dbf)
q oK D <Genes— g. Click Save, then click OK

4 r. Click Yes to add the file to the
ArcMap Session

r. Right click on your .dbf file i.e. in the example rl2.dbf and click Joins and Relates>>Relate.

E Open |

| Joins and Relates 3 | lgin..
X FRemove Remove Join(s) 3
Data 3 | Relate... %lj
; Remo—"—"——"
Edit Features » Relate

== Associate data in a table to this

Display Route Events... layer or standalone table via a

- lationship. Unlike a join, a relate
£4  Display XV Data... = P jein, @
xy  CEPEY ata does not append the associated
Properties.., data to the layer or standalone
table.

* @

T
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In the relate window it is important

to choose fields which relate the Red

List species polygons and the .dbf file

containing the species of interest list

together, i.e. a common field to link
both together. They do not
necessarily have to have the same

name but the information inside the

field has to be common.

V.

The Field in this layer that
the relate will be based on is
the field in the dbf file to us
to join the table to the spA4tial
data so in this exampl
will use Species_ID.
The table or layer to relate
this layer is the IUCN Red List
spatial data polygon file (e.g.
in this example
iucn_rl_2014_3_w_FW)

The field in the related table or layer to base the relate on is the fie

which relates to the field in the

Relate

Relate lets you associate data with this layer. The associated data isnt
appended into this layer's attibute table like it is in a Join. Instead you
can access the related data when you work with this layer’s attributes or
Vice-versa.

Establishing a relate is particulary useful if there is 3 14o-mary or
many-to-many association between the layer and the related data.

1. Choose the field in this layer that the relate will be based on:

:

2. Choose the table or layer to relate to this layer, or load from disk:

C E iucn_rl_2014_3_w_FW.D =] &)

. Choose the field in the related table or layer to base the relate on:

4. Choose ana relat

=
@dd to 12 to global gis file]

ANz ==

About relating data

in the spatial dataset
.dbf table (in example id_no)

Give the relate an appropriate name so it is clear what is the relate is representing
w. Click OK

NOTE: Joining using Species_ID and id_no is more reliable than using the text field ‘binomial’. Binomial

can be used but is slower and due to there being some minor spelling inconsistencies between tables,

and is therefore less likely to be able to join as many features correctly.

2.1

a.
b.

Using the relate to select the species polygons for species present in the table

Right click on your dbf file and click Open (e.g. in this example on rl2.dbf)

From the table options menu Select all records

23|

m ox
Nigficl and Replace... x
% Select By Attributes... jm | Class Order_ Family Genus Species Binomial -
IAT| AMPHIBIA [ ANURA HYLIDAE Agalychnis lemur Agalychnis lemur (Boulenger, 15&:|]
IAT| AVES PELECANIFORMES ARDEIDAE Agamia agami Agamia agami (Gmelin, 1789)
E Switch Selection JAT| AMPHIBIA | ANURA AROMOBATIDAE Allobates juanii Allobates juanii (Morales, 1994)
Select All IAT| AMPHIBIA | ANURA AROMOBATIDAE Allobates. ranoides Allobates ranoides (Boulenger, 181¢
T| AMPHIBIA | ANURA AROMOBATIDAE Allobates wayuu Allobates wayuu (Acosta, Cuenta
Add Field... Select All AVES | CAPRIMULGIFORMES | TROCHILIDAE Amaziia iventris Amaziia iventris Gould, 1856
Turn All Fields On AMPHIBIA | ANURA DENDROBATIDAE Ameerega ingeri Ameerega inger (Cochran and Gc
o Select all records.  [pEam A [SQUAMATA GYMNOPHTAALNDA | Anadia pulchela Anadia pulchela Ruthven, 1526
Show Field Aliases T] AMPHIBIA | ANURA DENDROBATIDAE y (Silverstone, 197
Arrange Tables » PAT| AMPHIBIA | ANURA DENDROBATIDAE Andinobates bombetes Andinobates bombetes (hyers & Daly, 1
N IAT| AMPHIBIA | ANURA DENDROBATIDAE (Rueda-Almonac
Restore Default Column Widths JAT| AMPHIBIA | ANURA DENDROBATDAE dor dor (Rueda-Al
Restore Default Field Order AT| AMPHIBIA | ANURA DENDROBATIDAE L (Boulenger, 1898 _
Joins and Relates » '
Related Tables » it of 418 Selected)
d]]] Create Graph...
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c. From the table menu click related tables and click on your relate, In this example Relate add
to rl2 to global gis file: iucn_rl_2014_3_w_FW

Table
] B (R X
B Find and Replace...
% Select By Attributes... m | Class Order_ Family Genus
[ Clear Selection WAT[ AMPHIBIA | ANURA HvLIDAE Agalychnis
IAT| AVES | PELECANIFORMES ARDEIDAE Agamia
¥  Switch Selection AT AMPHIBIA | ANURA AROMOBATIDAE Allobates
¥ SelectAl WAT| AMPHIBIA | ANURA AROMOBATIDAE Allobates
IAT| AMPHIBLA | ANURA, AROMOBATIDAE Allobates
Add Field... WAT| AVES CAPRMULGIFORMES | TROCHILIDAE Amazilia
Turn All Fields On JAT| AMPHIBIA | ANURA DENDROBATIDAE | Ameerega
_ _ IAT| REFTILIA | SOUAMATA GYMNOPHTHALMIDA | Anadia
show Field Aliases VAT AMPHIBIA | ANURA DENDROBATIDAE | Andinobates
Arrange Tables y BAT| AMPHIBLA | ANURA DENDROBATIDAE | Andinobates
IAT| AMPHIBIA | ANURA, DENDROBATIDAE | Andinobates
Restore Default Column Widths VAT| AMPHIBIA | ANURA DENDROBATIDAE | Andinobates
Restore Default Field Order IAT| AMPHIBLA | ANURA, DENDROBATIDAE | Andinobates
M A NUID A ARITITYA RCUMAMMOATINALD Amndinabhatan
Joins and Relates 3
| Related Tables 3 Relate add to ri2 to global gis file : iucn_rl_2014 3w FW |
il Create Graph... | !

The species that were selected in your dbf file will be selected in the spatial dataset (i.e. in this

case, the species polygons in iucn_rl_2014_3_w_FW). This selection may take several minutes,
depending both on 1) how many species are being selected, and 2) whether you are working on

the hard drive of your local computer or working on a network drive. The selection when finished,

will show how many polygons have matched the species table (in this instance 2,696 polygons).

Table
H-%B- RO P x

iucn_rl_2014_3_w_FW

rl2 | iuen_rl_2014_3_w_FW

OBJECTID * shape * objectid_1 id_no binomial presence | origin compiler year
3 783 | Polygon 73634 1807 | Aotus griseimembra 1 1 [ IUCN 2008 | ucr
784 | Polygon 73635 1808 | Aotus lemurinus 1 1 [ IUCN 2008 | ucer
3574 | Polygon 73638 2275 | Ateles belzebuth 2 1| IJCN 2008 | UCH
3575 | Polygon 73639 2275 | Ateles belzebuth 1 1| IJCN 2008 | UCH
3576 | Polygon 73646 2275 | Ateles belzebuth 1 1| IJCN 2008 | UCH
3577 | Polygon eI 2279 | Ateles geoffroyi 1 1| IJCN 2008 | UCH
3578 | Polygon 74336 2279 | Ateles geoffroyi 1 1| IJCN 2008 | UCH
3579 | Polygon 73678 2279 | Ateles geoffroyi 1 1| IJCN 2008 | UCH
3580 | Polygon 73657 2279 | Ateles geoffroyi 1 1| IJCN 2008 | UCH
3581 | Polygon 73686 2279 | Ateles geoffroyi 1 1 [ IUCN 2008 | UCH
3582 | Polygon 73636 2279 | Ateles geoffroyi 1 1| IJCN 2008 | UCH
3583 | Polygon TIBTT 2279 | Ateles geoffroyi 1 1| IJCN 2008 | UCH
3637 | Polygon 95892 2477 | Balk a musculus 1 1 [ IUCN 2012 | uCk
9090 | Ankenan ncncn na77 | oot . ] EREIR ETFER T
1 1 |
oA 1 B % (2696 out of 140080 Selected) >

NOTE: - If you are using a combined dataset of all species (mammal, birds, amphibians and

reptiles all in a single shapefile or geodatabase), such a global dataset is very large. If processing

data for a large number of species and at a global extent you may want to do some additional pre-

processing steps to simplify the data first. UNEP-WCMC has developed a method to generate a

simplified version of the global dataset - please contact UNEP-WCMC (ccb@unep-wcmc.org) for

further information.
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d. Return to the table of contents and right click on the species polygons dataset (i.e. in this
example iucn_rl_2014 3 w_FW), then click Data>>Export Data to export the selected species
polygon records to a new shapefile or geodatabase

- - - [ S EXPTOTgIvi]
DAUCN_Redlist\ IUCN_Red_List R d_May_2015\¢
BgD |_Redli _Red_List_Received_May_. | & & Core Rast
Dm B Copy = & Generatin
= B DAUCH_Redlist\d % Remove ;:, ;thecll'
. ep
&5 Red_List Data§ B Open Attribute Table fha cren 7
Joins and Relates r
S;P Zoom To Layer g X
Visible Scale Range y Diectid_1 id_no binomial presence
73634 1807 | Aotus griseimembra 1
Use Symbol Levels 73635 | 1808 | Aotus lemurinus 1
Selection N 73638 | 2276 | Ateles belzebuth 2
73639 2276 | Ateles belzebuth 1
Label Features 73646 | 2276 | Ateles belzebuth 1
Edit Features » T3I6T6 2279 | Ateles geoffroyi 1
74338 2279 | Ateles geoffroyi 1
A TI6T8 2279 | Ateles geoffroyi 1
< G 73657 2279 | Ateles geoffroyi 1
i 73688 2279 | Ateles geoffroyi 1
Convert Symbology to Representation... 73638 2379 | Ateles geoffroyi 1
| Data '| Repair Data Source L
— 1
<> Save As LayerFile... |"\,->’ Export Data... i. E
f,;) Create Layer Package... Export To CAD..
[ Properties... e Pe Eupotilata
- View Item Description.. Save this layer's data as a shapefile
- - or gecdatabase feature class
evie A - _|
e. Save to a new shapefile e.g. in this
Saving Data
example col_crenvu.shp.
i \ . Look in: [E IUCN_Redlist '] 4 & La|
Export Data ¥
N Name Type
Ewport: | pelesirinines = E5I5BA fucn_rl_2014_3_w_FW_CO_... Folder
Use the same coordinate system as: = Colombia_la.shp Shapefile
@ this layer's source data Red_List_Data.xdsx Excel File
() the data frame
the feature dataset you export the data into N
{only applies if you export to a feature dataset in a geodatabaze)
Output feature dass:
D\IUCN_Redlist\col_crenvu.shp =)

f.

Name: col_crenvu.shp Save
Saveastype:  |ghapefie v] [ Cancel ]
: rnEm:Map &“

Click Save, then OK and click Yes to add the
exported data to the ArcMap session.

Then go to the top of the screen
and from the Selection menu,
click Clear selected features, so

the records in the global dataset.

i lé Do you want to add the exported data to the map as a layer?

.

.
) COL_CRENVU.mxd - ArcMap

File Edit View Bookmarks Insert | Selection | Geoprocessing Customize
O E& B x| 9 EL  Select By Attributes.., ¢
@) k_le NERA | g 1 - Bgy Select By Location...
AFE &N
that you are no longer selecting = 2B F 2 o (5 [ | S———"
* oom To Selected Features F
Table Of Content: & z Toselected P
aole ontents
- éﬁ Pan To Selected Features
%. y &
- v \E} ¥  Statistics...
5 & Layers
| [  Clear Selected Features

= B D:MUCH_Redlist
= [ Colombia_la

O

~ 1

Interactive Selection Method  »
Selection Options...
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2.1.1.

a.

From the previous selection select out the current native species range

Right click on the newly added subset species layer e.g. col_crenvu.shp in this example
and and click Open attribute table.

Click on the top left button and click T T T
Select by Attributes. “0lS 8 =
N = Layers
Table = B3 D:\UCN_Redlist
= Colombia_la
s3] |~ % - By Y i X =0 _
N =
B8 Find and Replace... =0
||% Select By Attributes... o1 | idno O B Copy
. 13634 | 1807 | Aotus gr = % Remove
SRR AR 2ans 4208 | Aotus le = 3 DAUCN_Red -
B Switch Selecti Select By Attributes B76 | Ateles b o O iuen_d.2 E Open Attribute Table
Joins and Relat -
m Select All Select records by composing a P76 | Ateles by O E
3 query. ! . ’ 276 | Ateles b = 5 DMUCN_Rec (> Zoom To Layer UpenAtizhatallahle
Add Field... 279 | Ateles g = snapgrid T tiaroo| Open this layer's attribute table.
Turn All Fields On [4336 | 2279 | Ateles g m1 SUUTEEE Shorteut: CTRL + double-click
— [3678 | 2279 [ Ateles. o = B3 DAIUCN_Red Visible Scale Ran| |ayer name OR CTRL + T.

To only include categories as advised by IUCN Presence -1 (extant); 2 (probably extant);
6 (presence uncertain) Origin — 1 (native); 2 (reintroduced); 5 (origin uncertain)

Put the following expression into the Select by Attributes window:-

( "presence" =1 OR "presence" =2 OR "presence" = 6) AND ("origin" =1 OR "origin" =2
OR "origin" = 5) \

g | WSS XY r | |1 3 ¢ VEWIEISIENLINY | sHapgng
ct\by Attributes & o
HTML Popup
Launch an HTML popup by pterla WHERE clause to select records in the table window. ~  Search
clicking on a feature.
2 ethqd : [Createanewseled.ion v] - =5 |& -
@ Press F1 for more help. - - AL Maps o
| a —
Table
- - R E z
col_crenvu
FID Shape * | OBJY nce | origin compiler year
3 0 | Polygon 1 1 | UCN 2008 | IUCH (Interr
1 | Polygon 1 1 | IUCN 2008 | IUCN (Interr
2 | Polygon 2 1 | UCN 2008 | IUCH (Interr
3 | Polygon 1 1 | UCN 2008 | IUCN (Interr
4 | Polygon 1 1 | UCN 2008 | IUCH (Interr
5 | Patygan 1 1| ucn 2008 | IUCN (Interr
| [E0k o0 — Verifying expression u
T | Polygon ("presence” = 10R "presence” = 2 OR "presence” = 6) AND - | |
2 | Polygon ("origin” = 1 OR "origin" =2 OR "origin” = 5) | |
9 | Polygon . .
70| Polygon - The expression was successfully verified.
11 | Polygon 5 |
12 | Polygon
49 | Mnbonnn Clear Ver Hel| Load... Save... =
; ) i) (] ]
4 1 v m Apply Close
col_crenvu . J

Click Verify to Check the expression, then click OK and Apply

Click Close to close the Select by Attributes window.

The attribute table will show the filtered records highlighted in blue, and the number of
records that have been selected. Close the attribute table. Right click on the IUCN spatial
dataset (e.g. col_crenvu.shp) and Click Data>>Export Data.

Ensure that you are exporting the selected features, then save the file with a new name,
e.g. col_crenvu_POselection.shp (as file type shapefile) and click Save. It will ask you if
you would like to add the new file to dataframe. Click Yes.
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2.1.2. From the previous selection select out only terrestrial species ranges

a. Right click on the newly added subset species layer (e.g. col_crenvu_POselection.shp in
this example) and and click Open attribute table.
b. Click on the top left button and click Select by Attributes.

c. Toonlyinclude species which are terrestrial put the following expression into the Select
by Attributes window:

Select by Attributes
"biome_terr" = 't' —

. Enter a WHERE clause to select records in the table window.
CIICk Apply Method : [Createa new selection
Click Close to close the Select by Attributes “biome_mar”

"biome_fw"
WindOW. "biome_ter"
. . . "shape_Leng"
f. The attribute table will show the filtered "shape_Area”
records highlighted in blue, and the number (=) 2] [uee)
of records that have been selected. - (>=] [and]

g. Close the attribute table. Right click on the
IUCN spatial dataset e.g.
col_crenvu_POselection.shp in this example \ Gt Uigue Yabies [ Go Te:
LECT * FROM nga_iucn_selection_PO_T_clips_
and Click Data>>Export Data. “biome:_ten” = 1]
h. Ensure that you are exporting the selected

features, then save the file with a new

[ Cear |[ vVety |[ Help |[ Load. | [ Save..

name, e.g. col_crenvu_POselection_T.shp in

this example and Click Save. It will ask you if [ fopy | [ Cose |
you would like to add the new file to
dataframe. Click Yes.

2.2. Instructions for adding the ExploringMultipleBenefits ArcGIS toolbox to ArcMap

The ExploringMultipleBenefits toolbox is designed to make spatial analysis steps quicker and easier
to perform. In the standard ArcGIS toolbox there are multiple ways in which users can overlay
datasets. Without the ExploringMultipleBenefits toolbox, users would need to find relevant tools,
and understand how and when to use them. With Raster analyses in particular, it is important to
use and apply appropriate environment settings to the data which are often hidden and forgotten.
The ExploringMultipleBenefits toolbox not only standardizes the way that analysis is undertaken in
a series of simple steps, but reduces the risk of errors.

The tools are designed to allow users to create their own workflows using combinations of tools
in different orders. Each tool clearly outlines what user inputs are required for each of the defined
‘parameters’. This information is also stored in the help pages, clearly visible from within the
ExploringMultipleBenefits toolbox. There are also a series of modules which are designed to run a
specific analysis step by step.

The following steps need to be taken in order to use the ExploringMultipleBenefits toolbox,
available at http://bit.ly/GIStools-redd.
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a. Unzip the ExploringMultipleBenefits toolbox and save the file to chosen location.

Note: the default area to which ArcGIS saves toolboxes is c:\Documents and
Settings\<username>\Application Data\ESRI\ArcToolbox\My Toolboxes.

b. Make sure you keep the toolbox in a sub-folder called || ssecttneetensonsyoumantiouse.
. . . . O 3D Analyst
ExploringMultipleBenefitsTools otherwise the tools may O AoSean

Geostatistical Analyst
show broken links. T e o
Publisher
O Schematics
4Cl Soaticl Analys|

~[0 Tracking Analyst

It may be preferable to save the toolbox within a current
project folder.

c. Open the ArcMap software and activate the spatial

Description:
analysis extension by clicking on S 100 e e
Customize>>Extensions and ensure that the Spatial Provides sptil anslyss tos oruse wih raster and festure data.
Analysis extension is ticked.

Note: This extension is required to run the ExploringMultipleBenefits tools, therefore if this
extension is not available the software vendor will need to be contacted to obtain a licence.

e. Next you need to Add the ExploringMultipleBenefits toolbox to ArcToolbox.

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
DRES L OB x| 0o & ems -2 EE ;,, T
QMO M-I (KO FEIZNBSI TR
i Editory| » Pa| S o2 Ll 0| IS ] b < . I
i E o __
e S | £27 | 297 o

In ArcMap if the ArcToolbox is not already open, click on the red toollbox button located in
the main horizontal menu bar or from the main menu, click on Geoprocessing>>ArcToolbox.
The ArcToolbox window will open.

f. Right click on ArcToolbox and click Add P Toni - =
Toolbox (& —

o9 3 9 Add Toolbox..

DA & Environments...

-8 C :

EI° c Hide Locked Tools
-8 Da Save Settings >
- & Da Load Settings »

Q Geocoding Tools
- &P Geostatistical Analyst Tools
0 Linear Referencing Tools
0 Multidimension Tools
° Network Analyst Tools
g. Navigate to the folder in containing the toolbox - Schematics Tools
-8 Server Tools
& Spatial Analyst Tools
° Spatial Statistics Tools
° Tracking Analyst Tools

(location determined in step a.) and click open
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The toolbox will appear in the ArcToolbox

h. Click the + button to expand the toolbox
to see the tools.

ArcToolbox

ﬁ ArcToolbox

& 3D Analyst Tools

B Analysis Tools

& Cartegraphy Tools

@ Conversion Tools

& Data Interoperability Tools
B Data Management Tools

———ebdiasTosl

= e ExploringMultipleBenefits_v10_3.thx
& Core Raster Analysis Toolset
& Generating Species Richness from IUCN Red List data
& Mapping the importance of forests for soil stabilization and limiting soil erosion

& Geostatistical Analyst Tools
@ Linear Referencing Tools
& Multidimension Tools

& Network Analyst Tools

° Parcel Fabric Tools

& Schematics Tools

° Server Tools

a Space Time Pattern Mining Tools
e Spatial Analyst Tools

& Spatial Statistics Tools

& Tracking Analyst Tools

2.3. Running the species richness models in the Exploring multiple benefits toolbox
a. Expandthe module Generating Species Richness from IUCN Red List Data.
= a ExploringMultipleBenefits_v10_3.thx
% Core Raster Analysis Toolset
= & Generating Species Richness from IUCN Red List data
Z! CheckForEmptyRasters
§>ﬂ Step 1 Tool 0la: Create a Snap Raster called 'SMAPGRID' (from a vector)
§>ﬂ Step 2 CreateBooleanSpeciesRastersGDEB
§>ﬂ Step 3 CreateBooleanSpeciesRasters
§>ﬂ Step 4 Check to see if any of the Boolean Rasters are empty
§>ﬂ Step 5 CreateGDEforConvertMoDataTol
§>ﬂ Step 6 convertMoDataTol
'{% Weighted Sum
& Mapping the importance of forests for soil stabilization and limiting soil erosion
b. The script CheckForEmptyRasters is used . i
. K . CheckForEmptyRasters Properties X
the Step 4 model. Right click on the script
. . | General | Source [P Validation | Help_|
and click properties. I
c. Click on the Source tab 8
d. Check that the Script File is pointing to the _ -
Show command window when executing script
location of the [ Python scipt in process
Check_for_empty_rasters.py.
e. Click OK
Now you are ready to run the models starting at
Step 1.
Cancel Appl

20



A raster method for IUCN Red List data processing in ArcGIS 10.3

2.3.1. Creating a snapraster

We want to create a snap raster in the projection used by the Colombia data — (i.e. Lambert
Azimuthal Equal area, central meridian -73 degrees, Latitude of Origin 4 degrees.)

NOTE: If you already have a raster which you want to use as your ‘area of interest’, rather than
creating a new raster from a shapefile as is done in this step, and provided that it is the right cell
size, you may want to skip Step 1. Alternatively if you want the cells of your final species richness
raster to align to an existing raster, use Tool 01b: Create a Snap Raster called 'SNAPGRID (from a
raster) from the ExploringMultipleBenefits_v10_3.tbx toolbox near the top of the Core Raster
Analysis Toolset.

a. Double click on Step 1 Create a Snap Raster called 'SNAPGRID' (from a vector) to open
the tool dialogue

-
gﬁﬂ Step 1 Create a Snap Raster called "SNAPGRID' (from a vector)

Input Features i
b. The input features is the | Clombio_l =&
N . VI i i
area of interest file e.g. Expression (opton=)
saL
in this example from Field
jin] -
CO|Ombia_|a.Shp. /’ Output cell size (optional) @
1000
wtent (optional)
c. Chose a numeric field for [ame as ayer Colombia la - &
Top
the ID. As the snap raster 1045220037323
. . Left Right
is only being used for 251222‘36111 634594, 360969
. Bottom
setting the extent and -908516, 152184
sna in environment |t Output Coordinate System {optional)
pp g [Same as Layer "Colombia_la” \ v] @

4 | —
does nOt matter What [Lambert_AzimuhaI_equaI_araa_(Z\OL | |[_|“
thIS f|e|d ContaInS Output Raster (to be called snapgrib

- D:\IUCN_Redlist’ id
d. Chose a cell size for the e &
analysis. The units are in /
the projection of your §
P J_ .y [ ok || cancel | [Envirorments...|[ <<tidetep |
area of interest file.

Set the extent to be the/same as your area of interest file.

e.

f. Set the output Coordinate system to be the same as your area of interest file.

g. Navigate to an output folder and call the output raster snapgrid.

h. Click OK to run Step 1.
The resulting snapgrid is added Mahl=iients walk

. & Pe o w[B]C 8| H
automatically to the .mxd file in 0 Layers .
Arcgis 10.3, but in earlier e usecton
versions you may have to find 5 D%Dmbia_la
snapgrid and add it to the .mxd o DEI_(,M
manually. If this has to be done, g%
do not generate pyramids, if T D e bt Receved Moy 25
asked if you would like to do so. . D:UE'CN_Rem\
=]
mi

= B DAUCN_Redlist\ COL_CRENVU xlsx
B3 Red_List_Data$
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2.3.2. Split the species data into individual species files

a.

The rest of the steps need the species dataset to be split into individual species (i.e. a single

dataset per species. This will allow us to subsequently generate a ‘heat’ map showing how
many species overlap in a particular area.

First, we need to download and use the following tool
http://www.umesc.usgs.gov/management/dss/split by attribute tool.html

= | = ﬂ
e' ¢ “|¥ http://uwww.umesc.usgs.gov/r 2 = & || 2 split By Attribute Tool - Des.. | | AR
{.5 @ QGIS select feature, add t...  + Tasks by main v Toodled... [ Suggested Sites ~ a Web Slice Gallery = @ Explore Layers - UNEP-W...
5 \

M — . < 2 USGS Home

“ B i Contact USGS

science for a changing world : f4 f Lak A Search USGS

Upper Midwest Environmental Sciences Center

Home Who We Are ~ Science Programs ~ Maps, Tools, and Databases * Products and Publications ~

Outreach and Education ¥ Contact Us - Search

Decision Support Systems
Split By Attribute Tool

The Split By Attribute Tool is a customization of ArcMap 10. The tool takes a single shapefile and splits it into many shapefiles based on
the unigue values of a chosen field.

FoxSplitByAttributeAddin 10 1.zip

FoxSplitByAttributeAddin 10 2.zip

Feature Layer
FoxSplitByAttributeAddinl0 3 1.zip [Examle Layer
To install: e
[Bxample_Field
1. Save the file: FoxSplitByAttributeAddin.zip to your local hard drive
2. Extract contents Base Name
3. Double click FoxSplitByAttributeAddin.esriAddIn file
4. Open ArcMap 10
5. Click on the Customize menu and the Customize Mode... item e .
6. On the Customize dialog click the Commands tab \p =
7. Scroll down and click on Fox Tools in the Categories list C:\Temp'.SBA Example Layer
8. Drag the Split By Attribute button to a toolbar on the ArcMap 10
interface Only export selected features
0K
Figure 1. The Split By Attribute dialog.
To use:

1. Click the Split By Attribute button to open the Split By Attribute dialog (Figure 1)

(V]
2. Choose a Feature Layer to split into compoenent layers

Select the version that matches your ArcGIS software. In this example we are using ArcGIS
10.3 so we download FoxSplitByAttributeAddin10_3_1.zip and save it into a chosen folder. In

this example we have placed it into D:\IUCN_RedList. It puts it into a subfolder called
FoxSplitbyAttribute_10_3

@Uv| . v Computer » Local Disk (D:) » IUCN_Redlist » FoxSplitbyAttribute 10_3

Organize « Include in library = Share with - Mew folder
| Working session Sept 2015 o Marme .
z_programs (10.2.0.54
- e & :I Ea FoxSplitByAttributeAddin.esriAddln
£/ Recycle Bin
| gisdata

Double click on the split by attribute tool to install it
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Click install Addin

In ArcMap click on customize >>

customise mode

Click on the commands tab and type
split in the box to filter. You should see

Foxtools. Click on it.

Customize

Toolbars | Commands | Options

Show commands containing: | split

Esri ArcGlS Add-In Installation Utility

=1 Please confirm Add-In file installation.

_)1
[T A= Active content, such as Macros and Add-n files, can
'S contain viruses or other secunity hazards. Do not ingtall this
content unless pou tust the source of thiz file,

Marne: Split By Attribute
" ersion: 1.0
Authar; Tim Fox
Description: Splits a feature layer into multiple layers baged on the

unique field values.

Digital Signature/s
Thig &dd-Ir file iz not digitially signed.

Cakegoties: Cammands: Signed By:

Advanced Edit Todls 00 Split By Attribute| - ned e Show Cattficate
Analysis Toals Source is busted

Coverage Tools Signature is valid

Data Management Tools gnatLle 1=

Editar

Fox Tools Install Add-In | | Cancel
Parcel

Topology

g. Drag theicon and drop into
one of your menu bars
Dl el h. Click Close
i. Double click on the icon to
Kevboard... @.ﬁ._dd Fraom File. .. Close run the tool
%, Split By Attribute X

The feature layer is the one . la

containing your species EOO eature Layer

polygons [cnl_c:‘envu_PDseledinn - ]
The split field is the species id

(id_no) Split Field

You can put a prefix e.g. S_ [id_nn ,_,]

(otherwise the names will just
be the species id number and
raster’s starting with a
number may cause trouble

. Navigate to the folder you
want to place it in. The tool
will automatically create a
folder called SBA_name of
your input file
Click OK to finish. Within the
File Geodatabase, the
different species have now
each got individual layers (see
below):

Optional Output Prefix
5

Output Dhrectory

LICH_Redlist\5SBA col_crenvu_POselection

Only export selected features

0K |
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&)l ArcCatalog - DAIUCN_Redlist\SBA col_crenvu_POselection\SBA.gdb

e

| EY

File Edit

View Go Customize

ENERS

Geoprocessing

- Y=l=1 L= S

Windows Help

D:AUCN_Redlist\SBA col_crenvu_POselectionSBA.gdb
FIEER

Catalog Tree

X | Contents ‘ Praview | Dasmptionl

DIEEAEEBEEEBE®E

=] Folder Connections
e
B B3 DA

£ SRECYCLE.BIN
= ArcGIS_Georeferencing_tutorial
3 carbon
£ COUNTRY_WORK
£ DATA_COPYOMLY
£ oMwG
£5 Downloads
£ias
[ IPBES_request
3 IUCN_Redlist
5 FoxSplitbyAttribute 10 3
[ IUCN_Red_List_Received_May_2015
# £ old_files
£ £ SBA col_crenvu_POselection
|3 SBA.gdb
° ExploringMultipleBenefits_v10_3_160613.tbx
° speciesrichness_raster DRAFT160301.thx
@ COL_CRENVU.mxd
COL_CRENVU.xdsx
B col_crenvu.shp
|2 COL_CRENVU.csv
= col_crenvu_POselection.shp

File Geodatabase selected

— | Name

[EZs 11008
[E5 11175
[Es 11510
[EZ5 11534
(Es 11699
[Es 12272
| Es122m3
(Es 12815
[Es 12820
(EDs 12914
[Es 13382
[E)5 135446
(EL)5_135747
(E)s 136028
[E)s 136033
(EL)5 136124
(Es 136232
(E)s 136244
(EL)5_136299
(E)5 136301

- L&l 140

m

Type

File Geodatabase Feature Class
File Geodatabase Feature Class
File Geodatabase Feature Class
File Geodatabase Feature Class
File Geodatabase Feature Class
File Geodatabase Feature Class
File Geodatabase Feature Class
File Geodatabase Feature Class
File Geodatabase Feature Class
File Geodatabase Feature Class
File Geodatabase Feature Class
File Geodatabase Feature Class
File Geodatabase Feature Class
File Geodatabase Feature Class
File Geodatabase Feature Class
File Geodatabase Feature Class
File Geodatabase Feature Class
File Geodatabase Feature Class
File Geodatabase Feature Class
File Geodatabase Feature Class

Eile e tabiar o Eonbuiee Clace

[an] »

Check the number of Species layers in SBA.gdb. To do this, open ArcCatalog, navigate to the SBA

geodatabase e.g. in this example located in D:\IUCN_Redlist\SBA col_crenvu_POselection\
SBA.gdb, click on the first file under Contents (in this instance S_11008), then scroll down to the
bottom file (in this instance S_8005), hold the up arrow on your keyboard, and click on the last

file e.g. S_8005. The total number of layers is listed at the bottom of the ArcCatalog window. In

this instance 403 layers were generated. Compare this to the original list e.g. rl2.dbf. In this

example there were originally 418. The 15 missing files will mean that either there was no

polygon or that the polygon fell outside of the area of interest.

._jl ArcCatalog - DAIUCN_Redlist\SBA col_crenvu_POselection\5BA.gdb

=X

File Edit
& | 8 EIRIERES
D:MUCH_Redlist SBA col_crenvu_POselection'\SBA.gdb

FEL

View Go Geoprocessing Customize

a
o 528

lafl=)

Catalog Tree

Windows

BQEFRO

Help

i

X

Cortents |F‘re\ﬂew I Description

B
Bl £ DA
[ SRECYCLE.BIN
=] ArcGIS_Georeferencing_tuterial
3 carbon
E5 COUNTRY_WORK
[ DATA_COPYOMLY
E3 DMWG
Downloads
B as
IPBES_request
= 5 IUCN_Redlist
7 FoxSplitbyAttribute 10_3
=] IUCN_Red_List_Received_May_2015
E3 old_files
£l £ SBA col_crenvu_POselection
3 sBA.gdb
|3 IUCN_booleanl_nd.gdb
& ExploringMultipleBenefits_v10_3_160613.thbx
& speciesrichness_raster_ DRAFT160301 thx
@] COL_CRENVU.mxd
COL_CREMVU xlsx
= col_crenvu.shp
|Z] COL_CREMVU.csv
= col_crenvu_POselection.shp
@] COL_RL.mxd
= Colombia_la.shp
12.dbf
8 snapgrid
# F links

403 File Geodatabase Feature Class(s) selected

m

MName
[E)5_56982
[E)5_56084
[E)5 56985
[E)5_57011
[E)5_57015
[E)s 57032
[E)5_57036
[E)s_57046
[E)5 57061
[E)5_57068
[E)s_57081
[E)5 57198
[E)5_57203
[E)s 59142
[E)5 59178
[E)5_59192
[E)5_59206
(BT 5 61173094
[E)5_61817
[E)5_62144610
[ET)s 6404
[E5_6608
(ED)s 6664
[E)5 8005

Type

File Geodatabase Feature Class
File Geodatabase Feature Class
File Geodatabase Feature Class
File Geodatabase Feature Class
File Geodatabase Feature Class
File Geodatabase Feature Class
File Geodatabase Feature Class
File Geodatabase Feature Class
File Geodatabase Feature Class
File Geodatabase Feature Class
File Geodatabase Feature Class
File Geodatabase Feature Class
File Geodatabase Feature Class
File Geodatabase Feature Class
File Geodatabase Feature Class
File Geodatabase Feature Class
File Geodatabase Feature Class
File Geodatabase Feature Class
File Geodatabase Feature Class
File Geodatabase Feature Class
File Geodatabase Feature Class
File Geodatabase Feature Class
File Geodatabase Feature Class

File Geodatabase Feature Class
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2.3.3. Create Boolean species rasters

a. Double click on Step2 CreateBooleanSpeciesRasterGDB

gﬁﬂ Step 2 CreateBooleanSpeciesRastersGDB L=nn= g
Outloc 0 QOutLoc i
D:\IUCH_Redlist @

OutFileGDB MNo description available

IUCN_boolean1_nd

[ oK. ] [ Cancel ] [Envircnmenis..‘ ] [ << Hide Help ] [ Tool Help

b. Specify and output location in the OutLoc tab.
c. Leave the filename as the default IUCN_boolean1_nd.
d. Click OK to run.

This step only takes a few seconds to run as it simply creates an empty file Geodatabase ready for
the next step.

e. Now double click on Step 3 CreateBooleanSpeciesRasters. This model converts polygons to
rasters for all the species in your SBA.gdb
Select the SBA geodatabase @ Step 3 CreateBooleanSpeciesRasters

g. Set the Output Coordinate seA.qdb g i
. D:\IUCN_Redlist\SBA col_crenvu_POselection\SBA.gdb
SyStem’ Ce" SIze' EXtent' Qutput Coordinate System (optional)
Mask and Snap Raster to be [same as Layer “snaparid” n=
Same as Layer snapgrid_ Lambert_Azimuthal_equal_area_COL :
. Cellsize {optional)
h. Then click Close when D\ILUCN_ Redistisnapgid B
f| nis h ed. Extent (optional)
R [Same as layer snapgrid v] @
i. Check the number of rasters Top
. 1045433.847816
produced and compare with - o
the or| . I b f -951222,361114 684777.638888
ginal number o Bottom
Ia ers -908516,152184
. y ' . ) Cutloc
j- Outloc is the location you DAMUCN_Redist &
oL H OutFileGDE
specified in step b) UGN, booleant_nd
k. The OutfileGDB is VoeSield
unique -
IUCN_bOOIeanl_nd Mask (optional) @
. Isnapgrld LI
I.  The value field leave as o .
p Raster (optional)
uni ue Isnapgrid LI
q
m. Click OK to run the step
[ OK ] [ Cancel ] [En\rironmenis... ] [ << Hide Help ]

n. Again, check the number of rasters using ArcCatalog in the same way. There should be the
same number of rasters (in this example 403).

This process took about half an hour to run in this example
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2.3.4. Check to see if any of the Boolean Rasters are empty

The next step is to check to see if any of the outputs from the previous step are blank as this would
cause trouble in step 2.3.5. Blank outputs mean that the species polygon did not cross into the area of

interest. This step deletes any of these empty rasters, and lists these in a file called

EmptyRastersDeleted.txt.

a. Double click on Step 4 Check to see if any of the Boolean Rasters are empty and navigate to
the File geodatabase containing the rasters created in step 3 (IUCN_boolean1_nd ) and click

OK.

b. Navigate to the
IUCN_booleanl_nd.gdb

¢. Outside of ArcMap, create a text
file called EmptyRastersDeleted

.txt and in ArcMap point step 4 to

this file

The model will delete any empty rasters
and will list them in a text file

-
}-ﬂ Step 4 Check to see if any of the Boolean Rasters are empty

Input IUCN_booleani_nd.gdb
D:\JUCN_Redlist\IUCH_booleani_nd.gdb

Chose a existing textfile to output list of empty rasters
D:\IUCH_Redlist\EmptyRastersDeleted. txt

] ’Enuironments... ] ’ << Hide Help

- e
_| EmptyRastersDeleted.txt - Notepad

OB [

File Edit Format WView Help

D:IUCN_Red]list \IUCN_booleanl_nd. gdb"5_54536

-

This process takes around twice the length of time as the conversion to rasters. For this example, it

took just under an hour.

d. Click Close and then again check the number of rasters in the output geodatabase
(IUCN_boolean1_nd.gdb) in ArcCatalog.

In this example there are 402 rather than 403 rasters, indicating that one of the rasters were

empty. This is confirmed by the one reference in the EmptyRastersDeleted text file which

indicated which species was deleted.

L RIS IS L L s,

@] COL_CRENVU.mixd
COL_CRENVU xlsx
(= col_crenvu.shp
[Z coL_CRENVU.csv
@] COL_CRENVU_crtest.muxd
=] col_crenvu_POselection.shp
@] COL_RL.mxd
] Colombia_lashp
|j EmptyRastersDeleted bt
ri2.dbf
i snapgrid
3 Links
E3 Matt_Smith_Microsoft
3 New folder
E3 Personal
1 Presentations

.
[ 5_571198
[ 557203
5 50142
s _so178
559192
550206
[ 5_61173004
[ 5 61817
i s_62144610
3 5_6494

i 5_6608

[l _6664

[ 5_8005

| IS USUUALALGYE ATl LatascL
File Geodatabase Raster Dataset
File Geodatabase Raster Dataset
File Geodatabase Raster Dataset
File Geodatabase Raster Dataset
File Geodatabase Raster Dataset
File Geodatabase Raster Dataset
File Geodatabase Raster Dataset
File Geodatabase Raster Dataset
File Geodatabase Raster Dataset
File Geodatabase Raster Dataset
File Geodatabase Raster Dataset
File Geodatabase Raster Dataset
File Geodatabase Raster Dataset

402 File Geodatabase Raster Dataset(s) selected
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2.3.5. Convert no data to 0 in Boolean Rasters

This next step will create a new file GDB

@ Step 5 CreateGDBforConvertNoDataTo0

contains the same rasters as the previous
step but they will all have had their no
Data values converted to O (zero). This is
necessary to enable the raster to be
successfully summed in the final step.

a. Double click on Step5
CreateGDBforConvertNoDataTo0
b. Specify and output location in the

Outloc tab.

Location
D:MUCH_Redlist

File GDE Name
IUCH_booleani_0

Ok ] [ Cancel ] [Environments... ] ’ << Hide Help

c. Leave the filename as the default
IUCN_boolean1_0.
d. Click OK to run.

This step only takes a few seconds to run as it simply creates an empty file Geodatabase ready for

the next step.

o. Now double click on Step 6
ConvertNoDataTo0. This model
converts no data valuesto O in all
the species rasters in the
IUCN_booleanl_nd.gdb

p. Select the IUCN_booleanl_nd
geodatabase

g. Setthe reclass field to Value

r. Set the reclassification, 1 to remaiy’

as 1 and no data to become 0.

s. The OutfileGDB is
IUCN_boolean1_0

t. Outloc is the location you specified

EDD Step 6 convertNoDataTo0

1

in step b)

u. Set the cell size, Extent, Mask and
Snap Raster to be Same as Layer
snapgrid.

v. Then click Close when finished.

w. Check the number of rasters
produced and compare with the
original number of layers.

Click OK to run the step

Again, check the number of rasters
using ArcCatalog in the same way.

There should be the same number
of rasters (in this example 402).

= 1UCH_booleani 0

IUCH_boolean_nd.gdb
D:\UCH_Redlist\IUCN_boolean1_nd.gdb
Redass field
Value -

Redassification

Old values New values

R AR - |
Reverse New 'u'alues] ’Precisiorl... ]

CutFileGDB

Cutloc
D:\IUCH_Redlist

Cell Size (optional)

[Same as layer snapgrid v] @

1000
Mask (optional)
| snapgrid =] @
Extent (optional)
[Same as layer snapgrid v] @
Top
1045483.847815
Left Right
-351222,361114 584777.6388586
Bottom

-808516,152184
Snap Raster (optional)
I snapgrid ;I @

[ Ok, ] [ Cancel ] [Erwircnments. " ] [ << Hide Help ]
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2.3.6. Sum the raster to create a species richness dataset

The last step is to run the weighted sum. All the datasets will be given the same weight so the tool will

just sum each raster together.

a.

C.

d.

e.
f.

Double click on the Weighted Sum tool
b. Click the folder button to navigate to the IUCN_boolean1_0 geodatabase to pick up all the

raster files.

-
‘(% Weighted Sum

ESRIE] ™)

% Input rasters

Raster Field Weight

< T

& Output raster

&

1N

-

Weighted Sum

Overlays several rasters, multiplying each by their
given weight and summing them together.

ok || cencel | [Envirenmens... | [ <<tidetiep | [ ToolHelp
rInput rasters u1
Hold down shift and select all the T —— e @ E-laese
files. - =
ClICk Add File Geodatabase Raster Dataset

File Geodatabase Raster Dataset
File Geodatabase Raster Dataset
File Geodatabase Raster Dataset
File Geodatabase Raster Dataset
File Geodatabase Raster Dataset
File Geodatabase Raster Dataset
File Geodatabase Raster Dataset D

Name: 5_11008; 5_11175; 5_11510; 5_11534; 5_11699; 5_1227
Show of type:  |pasters v] [ Cancel ]
3 3
#, Weighted Sum E@g
Input rasters Output raster
| ENE
The output suitability raster.
Raster Field Weight ar @
D:\IUCN_RedistyL... Value 1 It will be of floating-point type.
D:\UCN_Redlist\l... Value 1
D:\IUCN_Redist\l... Value 1 .
D:\UCN_Redlist\l... Value 1
D:\IUCN_Redist\L... Value 1
D:\IUCN_Redlist\l... Value 1
D:\IUCN_Redlist\l... Value 1 R
] 1 3
olTie=
D:YUCN_Redlistcol _CRENVU_sum. tif @
[ QK ] [ Cancel ] [Envlronmems... ] [ << Hide Help ] [ Tool Help ]

[

Navigate to an output folder and give the species richness output raster a name.

Click OK to run this final step
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The final dataset can then be symbolized and placed in a map layout as in the example below. In this
example the values refer to the total number of Critically Endangered, Endangered and Vulnerable
species whose ranges include each grid cell. Remember that this does not guarantee species presence.

Example Species Richness Map

File Edit View Bookmarks Insert Selection Geeprocessing Customize Windows Help

DRES L OB XD |- 124500 S l=1-1=]"lalF RN

QAMEQ e -0 K@ 7 FI2 MBS T E g Publisher | @ | & | B -
IMEEEE OB - ERMBE o r NS oA EH LS/ ERAIER

Table Of Contents ox -

838 »
B £ Layers 2"
= O ceol_crenvu_POselection
O
= O Colembia_la
O
= O col_crenvu

|
= O iuen_rl_2014 3 w_FW

O
E]
<VALUE=
J0-5
E6-10
i1-15
16-20
-3
=] snapgrid
1

I3|0||< | 3
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