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The UN-REDD Programme is the United Nations Collaborative initiative on Reducing Emissions from
Deforestation and forest Degradation (REDD) in developing countries. The Programme was launched
in September 2008 to assist developing countries prepare and implement national REDD+ strategies,
and builds on the convening power and expertise of the Food and Agriculture Organization of the
United Nations (FAO), the United Nations Development Programme (UNDP) and the United Nations
Environment Programme (UNEP).

The United Nations Environment Programme World Conservation Monitoring Centre (UNEP-WCMC)
is the specialist biodiversity assessment centre of the United Nations Environment Programme
(UNEP), the world’s foremost intergovernmental environmental organisation. The Centre has been in
operation for over 30 years, combining scientific research with practical policy advice.
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1. Introduction

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. 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.

Open Source GIS software can be used to undertake spatial analysis of datasets of relevance to
multiple benefits and environmental safeguards for REDD+. Open-source software is released under a
license that allow software to be freely used, modified, and shared (http://opensource.org/licenses).

Open Source GIS software can be used to undertake spatial analysis of datasets of relevance to
multiple benefits and environmental safeguards for REDD+. Open-source software is released under a
license that allow software to be freely used, modified, and shared (http://opensource.org/licenses).
Therefore, using open source software has great potential in building sustainable capacity and critical
mass of experts with limited financial resources.

The following materials have been produced using a Live Linux USB key; a consistent, portable and
efficient computing environment. The Live Linux distribution used here is the Open Foris Xubuntu Live
(www.openforis.org/wiki), which is a customized version of the lightweight Xubuntu Linux distribution
(www.xubuntu.org) with pre-installed GIS, image processing and other open source software. Using
this kind of lightweight, pre-configured and standardized computing environment can be particularly
useful during training sessions with various hardware. Instructions remain the same for the windows
environment although the screen illustrations may have minor differences in their appearance.

This tutorial demonstrates how a species richness grid could be created using species range data from
the IUCN Red List (IUCN, 2013). It provides full instructions of how to select and 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 QGIS, an open-source desktop GIS
software.

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.

2.2.  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).
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a. Click on Other
Search Options

D+ & X | £ The UGN Red Lt of Thret...x

The IUCN Red List of Threatened Species™ 2013.2

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

:About :initiatives :News PP .0s :Partners s, “nsors “TLesources

Enter Red List search term(s) ) scovern .
b. Click on Taxonomy

Search the IUCN Red List Clear all criteria Load search

NEAR
T b Tont semrch

wr
Modifier:

Save search

Your Search Criteria

No criteria selected

Exact phrase «

Solact 4 tah an tha laft and antar

Search the IUCN Red List
5] A users’ guide to The :
gm‘ new'pak T o N | Thre Kauancs AL Your Search Criteria

5 ¥ ANIMALIA
Selected Taxonomy
AMPHIBIA

AVES

MAMMALIA

A
® ARTHROPODA
Systems = W CHORDATA
Habitat @ [ ACTINOPTERYGIT
""" = & AMPHIBIA

c. Expand ANIMALIA I 7 T o
d. Expand CHORDATA
e. Tick AMPHIBIA, R

AVES and MAMMALIA,

Click the "Run Search” button
W Regioru

f. Press the arrow key to send the cheredspaped shove.

= M MAMMALIA
& T MYXINT
@ [ REPTILIA

&7 CNIDARIA

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.g. Location Your Search Criteria
. I Lesotho Location Madifiers
a single country or group of Location I Liberia HNative
F Madag.ascar Selected Locations
locations only. C o Nigers
. . Threats g Maur!t?nia Selected Taxonomy
g. Click on Location, expand P D M A
o . = [C Mozambique
land regions, expand and tick 0T el E MAMALIA
10t
the country of interest o e e
h. Press the arrow key to send ¥
) e [ Vagrant ~ [] Uncertain
the selection across to the = e e
. . H Regional be‘lcuw u? runu;uu?asrearchlils?:g the
Your search crlterla pa nel assessments criteria displayed above.

[Fun scarcn JIE03

i. Next Click on Assessment: o e
j-  Untick categories not required }jj:::)’f T Your Search Criteria |
) ) ) . ‘L‘ 5 4 9] 1996 (animals only) Selected Categories
_- ,
i.e. in this example unticking - o > Srsm——"t B s s "
Systems — Endangere inerable
@ 2002 LR/cd — Lower Risk: Conservation
. Habitat [¥ vu - Vulnerable
EX and EW and keeping the rest. ‘ 9 LRl - Lower sk @ 2003 Nt o Tt
— Conservation Dependent @ 2004 ficient
[ 2006
@ 2007 Selected Years
w7008 1996 (animals only)
@ 2009 1998 (plants only)
k. Press the arrow key to send the ot @ a0 e
< Under petition @ 2011
. [T) Needs updating (older than 10 & 2012
selection across to the Your Search years) o 2013
W Stocks and @ 2014
. . subpopulations
Criteria pa nel Click the "Run Search’ button
M Regional below to run your search using the

assessments criteria displayed above.

[insean B3

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.
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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, the expand and tick the relevant
habitat type and send that across to the search criteria panel.

2.3.  Save the search and exporting to CSV format

.6’. The IUCN Red List of Threatened Species™ 2014.2 Login | FAQ | Contact | Terms of use | IUCN.or CI k
o IC

EIE‘II') :About :lnitiatives :News :Photos :Partners :Sponsors :Resources
ik : Save/Export Search
&gﬂ;\v’g’sgn Enter Red List search term(s) @ Discover more

Home > Search > Search Results

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

If already registered,

fill in your email address
Acanthixalus spinosus
Status: Least Concern ver 3.1

- Species .
x | icooge and password and click

The IUCN Red List of Threatened Species™ 2011.1 Lodin | § I .
: ogin

©:About :Initiatives :News :Photos :Partners :Sponsors :Resources LRicd, NT or
_—

c. If you have not yet

oz » Logn _ registered, you need
Login
o ate an

account

You must log in to access advanced IUCN Red List functionaliye”
address and passworg

lease enter your e-mail

E-mail address,

(see box below)

Password:

An account is

Create Account or Request New Password \

If you do not have an IUCN Red List user account, or if yolhave forgotten your password, needed in order to

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

E-mail address: l—
energy

Type the two words:

save and export

the search results.

d. New users will be asked to |
fill out the details in the |
box below |

l I

|

The first time new users export a search,
they are required to fill out some information]|

User Information

We agree to respect your privacy. Please see our privacy policy. a bOUt themselves a nd the intended use Of

!

|

|

!

|

|

!

I First name: the data
Last name:

I Mailing address:
(optional)

|

|

!

|

|

!

|

Phone number: Click on Supply your

(optional} —
Country of (Please select a country:) o
residence: (no permanent residence) E
Afghanistan
Albania
Algeria
(Hint: On many browsers, press the first letter of your country name to H H
jumpin the it ) Click on Submit
Affiliation: (Please select a ssctur:)E

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

l

1

l

l

o l
information and fill in the requested details |
l

l

l

1

l
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h. Click on the saved search e.g. Saved searches are permanently stored in your user account. Once a search is saved, you
. X may also export the results for offline use, or provide a link for others to access your saved
NGA_AmpAveMam in_this search.

Export Results

The IUCN Red List of Threatened Species™ 2011.1 Loa | H

Once registered and/or
logged in, Click on Add your

zAbout :initiatives :News :Photos :Partners :Sponsors :Resources

Enter Red List search term(s)

Home » Search » Search Resuts

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

siches

Add your cument search

Give the search a name
e.g. NGA_AmpAveMam in this i

Nigeda
I (Native)
example - -
Categories: CR, EN, VU, LRled, NT or
LRint, DD, LC or LRl
\

Ent o NGA_Ampaventam

STy TBXTomY,
AMPHIBIA

Add to saved searches

Click add to saved searches —

Saved Searches

\ /)
example > NGA AmpAvellam

[ Add your current search |

i. Scroll down to Export results

To download the results of

your search, use the button below. Your search results will be
expodaddascammon downloadable formats.
Export Results

and click on Export results

The dataset will then give a

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

+ NGA_AmpAveMam

= Queued for export

| Add your current search |

e Beors i An email will be sent to you once it has

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_AmpAvelMam
= Exported on 08 October 2014

[ Add your current search |

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™ 2014.2

RED ::About ives :News :=Photos :Partners :Sponsors

LIST

My Downloads | F/ Q | Contact | Terms of use | IUCN.org

::Resources
Guiding "
Conservation Enter Red List search term(s) (GoJ ((oTHeER seancH opTIONS ) Discover more

rvi
for 50 Years
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Saved Searches

Saved searches are permanently stored in your user account. Once a search is saved, you k. Click on the exportEd search

may also export the results for offline use, or provide a link for others to access your saved

searcj e.g. NGA_AmpAveMam in this
- NGA_AmpAveMam <+
— Exporiedans#®October 2014 example
| Add your current search |
Load Search / I.  Scroll down to the Export results
Loading this search will replace your current search. Please save your search if you may wish

to return to it later.

Load this search

m. Click on Comma-Separated Values (CSV)

Permalink / and the zip file will download

To allow others to view your search results, you may and distribute the following link:

Please note that the Red List data may change over time. The exported data is current as of

@ n. If the download has placed the file in a

Your search results have been exported. Please use the linl
your preferred format(s).

Comma-Separated Values (CSV,

Elow to download the export in general download folder move the zip
file to a more suitable location e.g. in a
project folder

08 November 2011. To obtain the latest data, use the button below: your exported data will be 0. Rename the Zip f”e to SO mthing Sensi ble
replaced with the most current data.
Refresh Exported Data e.g. NGA_AmpAveMam.zip in this
Delete Search examp|e
This search is saved to your saved searches as "mam_cr_en". H 1 H
R p. Right click on zip folder, extract the csv
file

g. Rename the csv file e.g. NGA_AmpAveMam.csv in this example

2.4,

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. It is important to 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

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

http://www.iucnredlist.org/

Resources

Key Documents

Categories and Criteria The IUCN Red List of Threatened Species contains assessments for just ove S GUNELIELENE
Claciihiation Schormas of which about two-thirds have spatial data. This spatial data provided below |EE P EITRETrI

as those listed as Data Deficient are not mapped and subspecies are mapped within the
Spatial Data Download

NGB RTI AN B taxonomic information, distribution status, sources and other details about the maps
Quality (see metadata document).

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

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

Guiding Key Documents
onservats i OTHER SEARCH OPTIONS
Forso ;;:’uson EntenRed Listsaarch term(s) @ Discove Categories and Criteria

Classiication Schemes

Data M. anizatinn
Home » Resources » Spatial Data Download

Spatial Data Download INMOM e = e and] Quality

Assessment Process

Red List Spatial Data Red List Training

References

comprehensively assessed taxonomic groups. It is important to note that som S pPeT e oeaee

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
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C.

d.

2.5.

Scroll down on the Spatial Data page to the Datasets table

Spatial Data Download
Resources

Key Documents

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

Clacolfication Schame of which about two-thirds have spatial data. This spatial data provided below is for
soizlalis chermen hensivel d ic groups. It is important to note that some species such

p Y
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
Ls range of each species. Ranges are depicted as polygons. DBF files ing contain

G ERGRNTITGECE NG taxonomic information, distribution 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
Acknowledgements beginning included within parental species polygons.
SIS News and Updates For ease of distribution and downloading, the data is divided by taxonomic groups.

The data is made freely available to the public for ial 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.

Red List Spatial Data

For all enquiries about spatial data, please contact the [IUCN 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

Includes mammal families for seals, sea lions and walrus. whales, dolphins

Marine Mammals E

and and dugongs.
g Excludes mammal families for seals. sea lions and walrus, whales. dolphins
Mamma|sm Terrestrial Mammals IZI ol . Gnid g
Species list from website
H Table

Tiie Al hibiansE Species from the order Anura as a shapefile.

Species from the order Caudata as a shapefile.

Tailed Amghihians@

Amphibians E i %
i o ymnopl .
Gt A hlblansg Species from the order Gymnophiona shapefile
T Table Species list from website
BirdLife International is the IUCN Red Listing Authority for birds and
Birds maintains the most up to date information on global bird distributions. To

request a copy of the shapefiles of species range maps for threatened birds,
please visit the BirdLife Data Zone here.

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 the files are
very large and will take some time to download.

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

Format species CSV file in preparation for joining to the spatial data

Open the 'exported search' results csv file (that was downloaded in section 2.3 step m) e.g.
NGA_AmpAveMam.CSV in this example. Open the file Excel (or if using completely open
source software in Gnumeric or Libre Office Calc) (The Screengrab examples below use Excel.

[ NGA_ AmpAveMam.csv 08/10/201412:46 ___ Microsoft Office E.. 225k8|
| 1) NGA_AmpAvejlam.csv.zip Open d (zipp.. 55 KB
Print
Edit
7-Zip >
T Convert to Adobe PDF
# Convert to Adobe PDF and EMail

V. Scan forviruses

s{e Move to Quarantine

Open with » X/ Microsoft Office Excel
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NP - 'NGA AmpAvelam.csv - Microsoft xcel (= [ [t

| Home | mmset  Pagelayout  Formulas Data  Review  View  Addns  Acrobat @ - ™ x
e - = .
j # Calibri - - S Wrap Text General - ﬁ Normal Bad - g( @ Eagutcun ﬂ ﬁ
_— Zacony s 3] Fin -
| paste B 7 0-|E-|%-A- Merge & center = | (@3~ % o |[%8 || Conditional Format  Good Neutral | Insert Delete Format Sort & Find &
- J Format Painter ][ )| S A i era ] Il 53 Formatting ~ as Table * - - - - | 2Qear~  Fiiter- Select~ i
Clipboard 5 Font & Alignment o Number & Styles Celis Editing
AL -0 £« | species_iD ¥

A B T D E F G H 1 1 K L ™M N o [ Q R s T u v w K
1 [species 1D Jkingdom Phylum Class Order Family Genus Species 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
2 56055

A Y

b. Scroll along the column headings\ofthe table. Some will need to be changed as GIS software

such as QGIS will not accept them. Ci\mange the ones listed below in red

OLD Field Name N
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 =

New Field Name
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

Q/IALIA CHORDA AMPHIANURA HYPEROQ Acanthi spinosus (Buchholz & Peters, 1875) Lc 3.1 2013 unknown N
3 22695490 ANIMALIA CHORDA AVES  ACCIPITACCIPITI Accipite badius  (Gmelin, 1788) shikra  Epervier shikra Lc 3.1 2012 stable N
4 | 22695486 ANIMALIMCHORDA AVES ACCIPITACCIPITI Accipite castanili Bonaparte, 1853 Chestnut-' Autour & flancs rou; LC 3.1 2012 decreasin N
5 22695576 ANIMALIACNOQRDA AVES  ACCIPITACCIPITI Accipite erythrog (Hartlaub, 1855) Red-legge Epervier de Hartlau LC 31 2012 decreasin N
6 | 22695673 ANIMALIA CHORD AVES ACCIPITACCIPITI Accipite melanol Smith, 1830 Black Spar Autour noir Lc 3.1 2012 decreasin N
7 22695619 ANIMALIA CHORDA AVES  ACCIPITACCIPITI Accipite ovampe Gurney, 1875 Ovambo § Epervier de I'Ovam|LC 3.1 2012 increasingN
8 | 22727705 ANIMALIACHORDA AVES. ACCIPIT ACCIPITI Accipite toussen: (Verreaux & Verreaux, 1855) Red-chested Goshawk Lc 3.1 2014 decreasin N
9 219 ANIMALIA CHORDA MAMN CARNIV FELIDAE Acinom jubatus (Schreber, 1775) Cheetah, } Guépard Chita, Gue VU A2acd; C1 3.1 2008 decreasin N
10 44938 ANIMALIA CHORDA MAMN RODSN' MURIDA Acomys johannis Thomas, 1912 Johan's Spiny Mouse, Johan's £ LC 3.1 2008 stable N
11 22714745 ANIMALIA CHORDA AVES  PASSER'SYLVIIDZ Acroceg arundin: (Temminck & Schlegel, 1847) Great Ree: Rousserolle turdoic LC 3.1 2012 decreasin N
12 22714859 ANIMALIA CHORDA AVES PASSER SYL! le Acroceg graciliro (Hartlaub, 1864) Lesser Swi Rousserolle des maLC 3.1 2012 stable N
13| 22714846 ANIMALIACHORDA AVES PASSER SYLVIIDAACrocet rufescer (Sharpe & Bouvier, 1876) Greater Sv Rousserolle des car LC 3.1 2012 stable N
14 22714700 ANIMALIA CHORDA AVES  PASSER SYLVIID Adoceg schoena (Linnaeus, 1758) ‘Sedge Wai Phragmite des jonc LC 31 2014 stable N
15| 22714722 ANIMALIACHORDA AVES PASSER SYLVIID/ Acm&g{cirpsce (Hermann, 1804) Eurasian R Rousserolle effarva LC 3.1 2014 stable N
16 22693264 ANIMALIACHORDA AVES CHARAISCOLOP. Actitis hygoleu Linnaeus, 1758 Tringa hyp: Common ¢ Chevalier guignette LC 3.1 2012 decreasin N
17 22693528 ANIMALIA CHORDA AVES  CHARAIJACANIL Actophiafricdwu (Gmelin, 1789) African JacJacana a poitrine dcLC 3.1 2012 stable N
18 575 ANIMALIA CHORDA MAMN RODEN MURIDA Aethory stannarﬁTQnmes, 1913) Tinfields Rock Rat DD 3.1 2008 unknown N
13 56060 ANIMALIA CHORDA AMPHIANURA HYPERO Afrixalu dorsalis (Petays, 1875) Hyperolius Brown Banana Frog, Cameroor LC 31 2013 increasingN
20 56071 ANIMALIACHORDA AMPHIANURA HYPERO Afrixalt nigerien Schiotz N963 Afrixalus ¢ Nigeria Banana Frog, NT 3.1 2009 stable N
2 56074 ANIMALIACHORDA AMPHI ANURA HYPERO Afrixal. paradors Perret, 1909 N Lc 3.1 2013 unknown N

10
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c. Click File>>Save to save the file (keeping the file format as csv). If it asks if you want to keep
the file in this format click yes

Keep the CSV file open as it will be used in section 2.6 where we will use the ‘species_id'
column to prepare an SQL query to be used in QGIS.

d. Open a text editor and create a new file empty csv file and add the following text to
correspond to the data types of each of the columns in the .csv file. e.g. the Species_ID
column should contain integer values

"integer","string","string","string","string","string","string","string","string","integer","string",

"string","string","string","string","string","string","string","string","string","string","string","st
ring"

F v oo

: File Edit Search View Tools Macros Configure Window Help

aﬁn|§§&| ¥ E|9Q =5 & ﬂl@f}’ %¢|§|(§Q¢J :EFinclincrementall}-':

I Documentl * x
| Document1* "integer","string"”, "string"”, "string"”, "string”, "string"”, "string"”, "string—'ﬁ

g ] il 3

Search Results [

These are the data types for each of the fields in the species csv file.

e. Save the file with the same name and in the same folder as the species csv file but with the
a .csvt ending e.g. NGA_AmpAveMam.csvt in this example

This will ensure that when the file is opened later in QGIS that the numeric (Integer) fields are read
with the correct data type, otherwise QGIS will default to making all the fields text (string).

2.6.  Prepare SQL query for selecting species of interest

The next steps will prepare an SQL query which will be used QGIS to select out the polygons from
the large spatial dataset which are in the species list. This method is being used rather than using a
'join' to join the species list to the spatial data because the join function often fails or causes errors
on this very large spatial dataset.

a. Go back to the 'species list csv file. e.g. NGA_AmpAveMam.CSV
Then copy and paste the Species_ID column into column B a new excel worksheet

11
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A B C D E F G H | ]

1 Species_ID
56055
3 22695490

b. Inrow 2 of column A type "id_no" =a (make sure you put a space after the equals sign as
this is important for the SQL syntax we are creating

c. Inrow2 of column C type a OR (this time make sure you put a space before the OR as this
is important for the SQL syntax we are creating)

d. Inrow 2 of column D type =A2&B2&C2

l D2 -3 fe | =A28828C2
e. Next fill Columns A, B, C and D by - = = B -
double clicking on the bottom right 1 Species_ID
hand corner of each cell in row 2 2 |"id_no" = 56055 OR  ['id_no" =56055 OR |
3 22695490
4 22695486
f. Delete the entire first row so that 3 22695576
the file now looks similar to the o 22695673
_ ) 7 22695619
illustration below
| D1 - fe | =A18BI1&C1
A B C D E
1 "id_no"= 56055 OR "id no" = 56055 OR
2 "id_no"= 22695430 OR "id_no" = 22685490 OR
3 "id_no"= 22695486 OR "id_no" = 22695486 OR
4 "id_no"= 22695576 OR "id_no" = 22685576 OR
5 "id_no"= 22695673 OR "id_no" = 22685673 OR
6 "id_no"= 22695619 OR "id_no" = 22695619 OR
7 "id_no"= 22727705 OR "id_no" = 22727705 OR
g |"id no"= 219 OR "id no" =219 OR

g. Save the worksheet for later to a new file e.g. in this example called
formatted_for_SQL_query.xlsx and close

2.7. Use SQL query to select species of interest from spatial dataset

The next 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
subsetting 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 QGIS i ranvecor e | e

b. Add in the IUCN Species Source type
spatial dataset(s) (the data Fie @ Directory Database Protocol
arein geographic Encoding | System
coordinate system (i.e. Source
EPSG:4326) Type | ESRIFieGDB -

c UntiCk the dataset in the Dataset | CANGA_SpeciesRichnessiiucn_rl_species_2014_2 gdb
table of contents to stop it

Open Cancel Help

drawing
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Add in a polygon dataset of the area of interest (e.g. country boundary). e.g. in this
example nga_border_dd.shp. Make sure the dataset is in geographic coordinate
system (i.e. EPSG:4326) to match the coordinate system of the IUCN spatial data
Click on the IUCN spatial dataset in the table of contents to make it the active layer
e.g. in this example iucn_rl_species_2014_2_no_sens

Coordinate: -4.67,9.45 IE
T e e7ryrprererereiA A

Right click on the IUCN spatial dataset and Click Filter

Set provider fitter on iucn_rl_species_2014_2_no_sens
Fields

id_no

binomial

presence

subpop

data_sens

sens_comm

legend

seasonal

owner

ecosystem

areakm2 Sample
taxonid

subooo id [[] Use unfitered layer

W Operators
= <

<= =

Provider specific fiter expression

"id_no" = 22720012 OR
"id_no" = 58167 OR

“id_no" = 23144 OR
“id_no" = 22692643 OR
“id_no" = 22692663 OR
“id_no" = 23211 OR

\id_no" = 22713934 )
TEe————

>
jo)
[
D
=
<
g
>
[oR
Q
Q
ke
©
(]
Q
=
sﬂ
0
o
T
<
Q
>
Q.
T
[
(%]
(=g
o
5
=
[*]
(=i
D
jo)
[
(0]
=
<
=3
>
Q.
]
=
[=d
=
(0]
(%2
o
[
K]
c
o
=
<
—
>
Q
(e d

you created eaflier. This will select out only thoge species present in the exported
species list

Remove the OR from the last row and click TeSt to
check you got the syntax correct. This may take 5 -

{ QueyResut =5

@ The where clause returned 4379 row(s).

10 minutes or longer depending on how many
records are being selected. If correct it should e\

Cox )
return the number of rows selected —

13
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Note: This number does not equate to the number of species but to the number of

polygons so you cannot use this to check that the number of species it has selected is

correct.

i. Click OK to close the Query Result window

j- Click OK to apply the filter to the IUCN spatial dataset and close the Query Builder

window.
>
k. To see that the dataset % ''''''
now only shows the L Showinovendew
@ o Remove
filtered records right 9 [ Duplicate
. . a Set Layer Scale Visibility
click on the IUCN spatial " Set Layer CRS
. . Set Project CRS from Layer
dataset and click on GE
Open Attribute table 4 Save As..
Save As Layer Definition File...
| Filter,

AEBEREYEI I EY

| | id_no binomial presence \ origin compiler vear
|I} 215 | Acinonyx jubatus 1 \ 1| IUCN 2
|1 219 | Acinonyx jubatus 1 \ 1/IUCN 2
|2 219 | Acinonyx jubatus 1 \ 1/ IUCN 2
|3 2159 | Acinonyx jubatus 1 \ 1| IUCN 2
|4 219 | Acinonyx jubatus 1 \ 1/ IUCN 2
|5 219 | Acinonyx jubatus 1 \ 1] IUCH 2
Note the attribute table shows only the records filtered by the SQL query.
. @ | J
I. Close the attribute table £, [ cmtarmioguie
. . . =
m. Right click on the IUCN spatial @ T oo PR ——
? ———
dataset and Click Save as \\g\ S e i
[ Duplicate
ST b Set Layer Scale Visibility
— Set Layer CRS
|| Format |ESRIShapefie S \f‘;v sapr;m CRS from Layer
! Save as | C/NGA_SpeciesRichness/nga_iucn_selection.shp Browse : Qpemartibuteliatie
Save As.
LS [F-7=7s \ M ) Save As Layer Definition File...
[wesa4 N || Browse | Filter...
. - Show Feature Count
- System =] M Properties
® Av memma;. \\ ) e 2
B — 5 \ n. Save the file with a new name.
g E’“m o e.g. nga_iucn_selection.shp in this
- toome example and Click OK
W Custom Options.
~ | Note: Saving may take a long time (likely 40
. minutes for a selection with about 1500 species
. from the global layer) so be patient.

14
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2.8.

o. Right click and Remove the IUCN spatial dataset i% :

the table of contents e.g. in

this example remove

iucn_rl_species_2014_2_no_sens

Vg

Layers

= W ™ jucn r species ]

& Zoom to Layer

- |, Duphcate
Set Layer Scale Visibility
Set Layer CRS
Set Project CRS from Layer
Open Attribute Table
J Toggle Editing
Save As...
Save As Layer Definition File...
Filter...
Show Feature Count
Properties
Rename
Copy Style

From the previous selection select out the current native species range

a. Right click on the newly added subset species layer e.g.
nga_iucn_selection.shp in this example and and

Click Filter

b. Toonlyinclude categories as advised by IUCN

Presence -1 (extant); 2 (probably extant); 6 (presence

uncertain) Origin — 1 (native

(origin uncertain)

Put the following
expression into the
Query Builder window:-
"presence" =1 OR
"presence" =2 AND
"origin" = 1 OR "origin"
=2 OR "origin" =5

c. Click Test

); 2 (reintroduced); 5

Set provider filter on nga_iucn_selection
Fields

lid_no
binomial
presence
origin
compiler
year
citation
source

¥ Operators

d. Click OK to close the
Query Result window

£ Query Result

i
g

DIXNLNS

S B N

= W P nga iucn selection g
& Zoom to Layer
B[ | O nga_border_dd Show in overview
) 4 Remove
[} Duplicate
Set Layer Scale Visibility
Set Layer CRS.

Set Project CRS from Layer
Open Attribute Table
J/ Toggle Editing

Save As...

Properties
Rename

Copy Style

Values

Sample Al

[C] Use unfitered layer

g. Right click on the subset
IUCN spatial dataset e.g

nga_iucn_selection.shp in

this example and

name. e.g.
nga_iucn_selection_PO.shp
in this example

C||Ck Save as \
h. Save the file with a new *\
q;
&

= < > LIKE % N NOT IN

<= = = ILIKE AND OR NOT
ovider specific fitter expression

s
"presence"” =1 OR "presence X 2 AND "origin" = 1 OR "origin = 2" OR
“oriain" = 5|
‘“' Clear Cancel Help
e. Click OK to close the Query Builder window
Layers

ﬁ:‘ Zoom to Layer

Show in overview
= Remove

L., Duplicate
Set Layer Scale Visibility
Set Layer CRS
Set Project CRS from Layer

Open Attribute Table

/' Toggle Editing

Save As Layer Definition File...

15
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2.9.

a.

e.

:

1
Format | ESRI Shapefie - |
—
@ C:NGA_SpeciesRichness/nga_iu cn_selectinn_PU.bhpb I Browse
—
CRS Layer CRS -
[wes 84 | | Browse
Encoding System -
[[] save only selected features
ip-aticibute creation
®| Add saved file to ghap
Symbology export No symbology -
Scale [1-50000 =

» Extent (current: layer)

Click OK

D

Cancel Help

From the previous selection select out terrestrial species ranges

Right click on the newly added subset e
species layer e.g. ga .
nga_iucn_selection_PO.shp in this Q: o r nga:m,,,;,_m
example and and Click Filter 2|

»
To only include species which are @
terrestrial put the following expression =
into the Query Builder window: ﬁ

"biome_terr" = 't'
Click Test

Click OK to cl\oteﬁc\he Query
Result wi(ldow RN

The where clduse returned 4161 row(s).
\
<

G

Click OK to close the Query

Builder window \

p Zoom to Layer

Show in overview
4 Remove
L. Duplicate
Set Layer Scale Visibility
Set Layer CRS
Set Project CRS from Layer
Open Attribute Table
/' Teggle Editing
Save As...

Save As Layer Definition File...

Set provider fitter on nga_iucn_selection_PO i
Fields Values i
id_no
binomial
presence
origin
compiler
year
citation
source Al
dist_comm
stancii Use unfitered layer
~
v peribr{
~N
N < = LIKE IN NOT IN
~
=N = ILIKE OR NOT
~
Provider specific fitter expression S S
-~
“biome_terr” =t , ~ ﬁ
|
|
— v
—
C=)(=) s [ b

16
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f. Right click on the subset IUCN spatial dataset e.g nga_iucn_selection_PO.shp in this

example and Click Save as

ﬁ:‘ Zoom to Layer

Show in overview

Remove

Duplicate

Set Layer Scale Visibility

Set Layer CRS

Set Project CRS from Layer
Open Attribute Table

Save As...

Save As Layer Definition File...
Filter...

L

Show Feature Count

Properties

Rename

Copy Style

g. Save the file with a new name. e.g. nga_iucn_selection_PO_T.shp in this example

. Save vector layer as...

Format | ESRI Shapefile

—

@:mm_s;ueciesﬂichn ess/nga_iucn_selection_PO_T.sh |J)
———

CRS Layer CRS

[wes s

Encoding
D Save only selected features
ip attdbute creation

‘| | o Add saved file to map

System

2.10. Split the the final subset IUCN dataset into separate files by species

a. From the Vector menu >> Data
management tools >> Split vector
layer

3 W Raster Database Web Lifemapper Processing Help
Buffer by Percentage 4 3 a
1 Coordinate Capture 4 ;: p p ;a 8 |
Dxf2Sh 4
> s P , ﬂl ah& ah-cT nhlf] ahtG
Group Stats k
. OpenStreetMap ]
Road graph 3
Spatial Query 3
Split Layers By Field 4
Table Manager 4
Topology Checker 4
i Analysis Tools 3
ﬂk Research Tools L4
@ Geoprocessing Tools 3
@ Geometry Tools 3

qﬂ Define current projection
Evr- Join attributes by location

Dj Merge shapefiles to one

Create spatial index

17
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b. Under input vector layer choose 1 Splitvecturlay_e- B

the name of the species range file R
you want to split. e.g.inthis_»
example Upigue ID fiekd
nga_iucn_selection_PO_T.shp
Output folder

c. Under unique ID field choose the / : SeciesRichnessinga_iucn_seledinn_PU_E Browse
field to base the split on. Select
id_no, this contains a unique ID for

each species. |

d. Select an output folder for the split species range files. e.g. in this example
C:\NGA_SpeciesRichness\nga_iucn_selection_PO_T_splits

e. Click OK

2.11. Create Raster for Area of interest with all pixels having value of 1

a. Right click the Vector layer of the area of Layers

E| () nga_iucn_selection_PO_T

interest e.g. nga_border_dd.shp in this

example and open Attribute table L3
\'n
Iz

b. Click on the toggle editing button in the

() nga_iucn_selection_PO

) nga_iucn_selection

A

ﬁ:‘ Zoom to Layer
attribute table window R Show in overview

P nga border,

_  Remove

[} Duplicate
Set Layer Scale Visibility
Set Layer CRS
Set Project CRS from Layer

e
-]
%
@
L5
@

4 Toggle Editing

Save As...
Save As Layer Definition File...
Filter...
,ﬂ Show Feature Count
P rti
V« - roperties
B Rename
s Copy Style
res total: 4, filtered: 4, selected:
OBJECTID 1S03_CODE STATUS CAPITAL Ter Terr_Name Color_Code Shape_Leng
0 187 NGA Member State Abuja \179 Nigeria NGA 480857211107
1 187 | NGA Member State Abuja ?Yg Nigeria NGA 48.0857211107
2 187 |NGA Member State Abuja 179 wgeria NGA 48.0857211107
3 187 | NGA Member State Abuja 179 NiNia NGA 48.0857211107
1] \ |

N\
c. The calculator button becomes active. Click on the Calculator button
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d. Create a new field called ID (in this example) of type integer and calculate all the values
in that field as 1'
/

@ = ]
@ Field galculator

|

[ cfily update,'tl selected features
I
Jreate a ne’h field ‘ Update existing field

Dutput field n,ame D
Output field ;‘,'pe Whole number (integer) | - [OBJECT[D | v]

Output field jidth | 10 |3 Precision [0 [5]
(]

Function list! Selected function help

1
Search "

1 Opefators
Conditionals
Ma#h
Conversions

Da,te and Time
- 5String
1

- D?erators

1
Ezgion
'

QOutput preview: 1

(o ) [ mea | [

e. AnID field is added to the table. Click the toggle editing button to stop editing

0BJECTID 1SO3_CODE STATUS CAPTAL Terr_ID Terr_Name ‘Color_Code Shape_Leng Shape_Area D
0 187 NGA Member State Abuja 179 | Nigeria NGA 4808572111070 | 7503883338530 1
9 187 | NGA Member State Abuja 179 | Nigeria NGA 48.08572111070 |  75.03683338530 il
& 167 | NGA. Member State Abuja 179 | Nigeria NGA 48.08572111070 | 75.03683338520 1
3 187 | NGA Member State Abuja 179 | Nigeria NGA 4808572111070 | 7503883338530 1
b d Show All Features =

f. Click Save to save the edits

" Discard Cancel

g. Inthe Processing Toolbox, search for the SAGA - shapes to Grid tool

h. Double click on the Processing Toolbax
Shaped to grid tool | gpapesto a

EI@ SAGA [228 geoalgorithms]
E|--- G-t

19
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Set the Shapes to the Area of Interest shapefile

Set the attribute to use fgr the grid values ailD (i.e. all the grid values will be 1)

Set the Preferred Targey Grid Type to Integer (1 byte)

Set the cellsize in decighal degrees e.g,ir{this exarpf)le 0.008333 (equivalent to 1km)
7/ / /

Vi
- < 7 b
.7 Shapes to grid 7- __/ - / / &J

- y = m— ine
7/ / v
Parameters g Help /| /
7
/ 4 / [+]
Shapes / / /

7 / 7/
: /

Aftribute &

P,

Method for Multiple Values /

[0] first
Method for Lines /
. /
[0 thin /
4
Preferred Target Grid Tyee

/

e ———

Ci0] Integer (1 byte) ) /
[

;
-
-
-
i
- / .
Output extent(xmin, xm}x, YMin, ymax)

[Leave blank to use4hin covering e

Cellzize K

0.008333 =

Grid

C:/INGA_SpeciezRichness/NGA_GRID_values1 tif

] G

KIDH

o\
\ Run Close

Give the output Grid a new name and save in .tif format e.g. in this example
C:\NGA_SpeciesRichness\NGA_GRID_values1.tif
Once run click Close to close the dialogue box. It appears as Grid in the table of contents.

All values are 1 and no data is value 129

Right click on Grid and rename it AOI (for area of interest)
Layers

¥y =] - nga_iucn_selection_PO_T
:'.G =] ' nga_iucn_selection_PO
@ =] ' nga_iucn_selection
[#]
=]

C./MNGA_SpeciesRichness/NGA_GRID_values1.tif
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2.12. Batch clip Area of Interest Raster with Each Species Range

a. Inthe Processing Toolbox search for the SAGA tool Clip grid with polygon

Processing Toolbox [Z]
' clip grid a |

5 && SAGA[228 geoalgorithms]

(=} Shapes—Bnt——————_
Clip grid with polygon

Execute

Execute as batch process

Edit ren*ring styles for outputs

b. Right click on the Clip grid with polygon tool and Execute as batch process

., Batch Processing -.Cll

| Parameters | Log | Help |
[ Input Polygons Output Load in QGIS
Yes S
& = il = Yes .
| Select from filesystem |
l. Yes 54
/ I
( / 0%
/ Run Add row ‘ Delete row [ Close

[
c. Click on the ... in the first row of the input

column and select from open layers

d. Select AOI (i.e.the grid of the area of Clear selection
interest where all cells contain the value Toggle selection

of 1) [ o« ]

e. Click OK Cancel

f. Click on the . in the first row of the Polygons column and select from file system

; Batch Processing - Clip grid

Parameters | Log | Help |

Input Output Load in QGIS

Al

Select from open layers |

Delete row

21
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g. Navigate to the folder containing the split up shapefiles, change the type shp and hold
down the shift key and select all the species files. e.g. in the folder
C:\NGA_SpeciesRichness\nga_iucn_seé{ection_PO_T_splits in this example

nﬂ Open file
. v Computer » Local Disk (C:) » NGA_SpeciesRichness » _iucn_selection_PO_T_splits ~ | +4 ll Search nga Jucn_selection_PO.. 0
Organize + MNew folder =~ 0l @
s Al
4 - Name Date modified Type Size i
| e e e = e e i I R
J | L] nga_iucn_selection PO_id_no_4595363L... 14/10/2014 09:15 SHP File 1,112 k8|
E | u nga_iucn_selection_PO_id_no_61612961.... 14/10/2014 03:15 SHP File 96 KB|
E | u nga_iucn_selection_PO_id_no_61612971.... 14/10/2014 03:15 SHP File 46 KB|
J | || nga_iucn_selection_PO_id_no_61627052.... 14/10/201409:16  SHP File 185 KB|
B | u nga_iucn_selection_PO_id_no_61650582.... 14/10/2014 09:16 SHP File 785 KB|
’ | u nga_iucn_selection_PO_id_no_61741660.... 14/10/2014 03:17 SHP File 267 KB|
| u nga_iucn_selection_PO_id_no_61781834.... 14/10/2014 09:17 SHP File 104 KB|
. | u nga_iucn_selection_PO_id_no_61914670.... 14/10/2014 09:17 SHP File 500 KB|
[} -
nga_iucn_selection_PO_id_no_| : ile ,
& ga_ lection_PO_id, 62026481 14/10/2014 09:18 SHP Fil 4244 KB
< | u nga_iucn_selection_PO_id_ne_62120190... 14/10/2014 09:18 SHP File 7,346 KB| y D
=T | u nga_iucn_selection_PO_id_no_62774969.... 14,/10/2014 09:19 SHP File 6,916 KB| -
- A
File name: SHP files(*.shp) -

Open Cancel

A single row per species file is added for the batch process

—_—
Parameters | Log | Help |
cnput Polygons Output Load in QGIS a2
Al 30_id_no__219.0.shp l Yes lv L
*0_id_no__575.0.shp Yes | hd
30_id_no__211.0.shp Yes | -
J_id_no__1550.0.shp Yes | -
J_id_no__1793.0.shp Yes | -
J_id_no__2054.0.shp Yes | -
J_id_no__2147.0.shp Yes | -
J_id_no__3744.0.shp Yes L

h. Double click on the Input heading to auto populate the AOI down the input column

. Batch Processing - Clip grid
e E— |
Parameters | Log | Help |
Input Polygons Output Load in QGIS |~ |
A0I 30_id_no__219.0.shp Yes hd

A0l 20_id_no__575.0.shp / Yes | hd
Al 20_id_no__811.0.shp / es lv
AOl J_id_no__1550.0.shp / Yes | hd
Al J_id_no__1793.0.shp // es | -
ADI J_id_no__2054.0.shp / Yes | hd
A0l J_H:I_nu_ZH?.D.sM ¥es |~

Al 1 id no 374 sho Yes =

. Click on the ... in the first row of the Output column and select from file system
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[ save file (—xT
o e — — — '
‘- Q) | |, « NGA_SpeciesRichness » nga_iucn_selection_PO_T_splits_grids || Search nga_iucn_selection_PO.. 0O

Organize v New folder =l - (7]
|- .
Mo items match your search,
-
[
S
File name: [ -
Save as type: | TIF files(".tif) -
I+ Hide Folders B l Cancel

j- Create a new folder to put the output species rasters e.g. in this example
C:\NGA_SpeciesRichness\nga_iucn_selection_PO_T_splits_grids

k. Inthe file name box put .tif

I. Inthe Save as type box pick Tif files(.tif)

m. Click Save

— B’
CETTTR
n. Inthe Autofill

mode box that Autofill mode Fill with parameter values
appears pick Fill

with parameter

Parameter to use iPolygons

values and for

the Parameter to
use pick polygons

A single row per species file is added for the batch process with an output name the
same as the input name but with a .tif ending.

| Parameters L Log | Help 1 7 -
Input Polygons Output
| Aol [ >0_id_no__219.0.shp | _PO_id_no__219.0.tif
| a01 [ >0_id_no__575.0.shp | _PO_id_no__575.0.tif |
AOI _ >0_id_no__811.0.shp | _PO_id_no__811.0.tif
( o
Run | Add row | | Deletefow I Close

o. Click on the ... in the first row of the Load in QGIS column and change to No
p. Double click on the Load in QGIS column title to auto-change every row to No
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Parameters | Log | Help

> Batch Processing - Clip grid with pol; v

Input Polygons

Output Load in QGIS

0_id_no__219.0.shp

_PO_id_no__218.0.tif

0_id_no__575.0.shp

_PO_id_no__575.0 tif

20_id_no__&11.0.shp

_PO_id_no__&11.0.tif

Click Run to run the batch process

o D rosen

Delete row

In a windows explorer window navigate to the output folder to see the new species

raster's being created

Once the process is complete there should be a .tif file for each species which contains values of 1

where present and nodata (129). The extent of the file does not cover the whole of the area of interest

(AOI) file only the extent of the individual species.

2.13.

In order to sum the individual species raster's it is

important that they all cover the same extent
(i.e. that of the AQI).

First, reclassify the Mask raster so that all the values are
reclassified to 0

Set the input AOI raster. e.g~

NGA_GRID_valuesl.shp in this example

Set the Method to Single

Set the old Value to 1 and the new value to

0

Set replace no data value to Yes

Set new value for no data values to 0

Set replace other values to Yes

Set new value for other values to 0

Give the new reclassified Grid a new name

e.g. NGA_GRID_values0.shp in t\his example
N\

The reclassified Grid should contain 0 values®
only for the full extent of the area of interest

Next, use the reclassified the Mask raster containing the

0 values to combine with the individual species raster to

Extend extent in species raster to Area of Interest Raster

——

Parameters | Log | Help

_—m
N C:MNGA_SpeciesRichness/NGA_GRID_values1 tif
T ——

Method

[0] gingle
old WaME Lfor single value change)
f 1.000000

’ new value (for single value change)

0.000000

operator (for single value change)
[0]=

minimum value (for range)
0.000000

maximum value (for range)
1.000000

new value(for range)
2.000000

operator (for range)
)<=

Lookup Table

Fixed table 3X 3

operator (for table)

[0] mj

eplace no data values

Yes

new value for no data values
0.000000

replace other values

es

new
0.000000

eclassified Grid

C:MNGA_SpeciesRichness/NGA_GRID_values0 tif

wuutput file after running algorithm
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ensure they all have the full extent of the area of interest.

—
.

m.

0.

p.

g.

In the processing window expand Models and Expand UNEP-WCMC custom toolbox

Processing Toolbox

Search...

B Recently used algorithms
ﬁ Buffer by percentage [2 geocalgorithms]
& GDALOGR [32 gecalgorithms]
- i GRASS commands [167 gecalgorithms]
El- o Models [15 geoalgorithms]
= UNEF‘ WCMC_custom toolbox
----- # Step1_Make individual species rasters cover full extent of AOI

Right click on Step1_Make individual species rasters cover full extent of AOIl and execute
as batch

Processing Toolbox

Search...

Recently used algorithms
'.,, Buffer by percentage [2 geoalgorithms]
&R GDALIOGR [32 geoalgorithms]
& GRASS commands [167 geoalgorithms]
B o8 Models [15 geoalgorithms]
[} UNEP-WCMC_custom toolbox
=7 Step1_Make individual species rasters cover full extent of AOI

Execute as batch process

Click on the ... in the first row of the InputRasterLayer column and select from file
system. Holal down shift and select all the species tifs generated in the previous section.
Click on the -yin the first row of the MaskRasterLayer column and select from open
layers. \ ’
Tick the AOI ra‘.ster containing the 0 vqlues e.g. NGA_GRID_values0.tif in this example.

Double click on {he column heading NlaskRasterLayer to populate AOI down the column

I I
i ./} Batch Processing - Stepl,MilaE individual species rashe's uwerful’extent of A(_ i -u
+
Parameters | Log | Help .L ; ’
InputRasterLayer M MaskRasterLayer * A MaskExtent QOutpatch Load in QGIS ﬁ
_PO_id_no__218.0.tif GA_GRID_values( tif 439551’3.901?55955 _PO_id_no__219.0.tif iNo -
_PO_id_no__575.0.tif ‘GA_GRID_values0 tif 43955!3 801758955 f _PO_id_no__575.0.tif No -
_PO_id_no__811.0.tif GA_GRID_valuesl tif 43955! 3.901758855 7 _PO_id_na__811.0.tif No -~
PO_id_no__1550.0.tif GA_GRID_values( tif 43955'1 3.801758855 I PO_id_no__1550.0.tif No -
PO_id_no__1793.0.tif GA_GRID_values tif 43955}h13 901758855 l. PO_id_no__1793.0.tif No -
PO_id_no__2054.0.tif GA_GRID_values tif 4395412.901758055 l. PO_id_no__2054 0.tif No -
PO_id_no__ 2147.0.tif GA_GRID_values( tif 4395113.901?58955 ". PO_id_no__ 2147 .0.tif No - o
PO_id_no__3744.0.tif GA_GRID_values( tif 4395‘13.901?53955, PO_id_no__3744.0.tif No 3
L4
[ _—

1 1
l I Add row Delete row Close

Click on the ... in the first row of the MpskExtent column [ seectonert S i)

and use layer/canvas extent and changk to AOI e.g. ——— || useosentrom

NGA_GRID_values0.tif in this example 3nd Click OK. f| Loacno-vavesord 1) |
Cancel I

Double click on the column heading MaskExtent to populate

the AOI extent down the column
Click on the ... in the first row of the Outpatch column
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r. Create a new folder to put some temporary output species raster's e.g. in this example
C:\NGA_SpeciesRichness\tmpgrids

 Save file
. <« MNGA_SpeciesRichness » tmpgrids w | %4 Ml Search tmpgrids 2
Organize = MNew folder == - @
i Marme Date modified Type Size
=
E Mo itemns match your search.
BE- ¢ m | »
File name: | .tif -
Save as type: ’TjF files(™.tif) vl

*~ Hide Folders ’

s. Inthe file name box put .tif

t. Inthe Save as type box pick Tif files(.tif)

u. Click Save

v. Change the Autofill mode to Fill with parameter values and change the parameter to
use to InputRasterLayer

Parameter to use InputRasterLayer

w. Click on the ... in the first row of the Load in QGIS column and change to No
x. Double click on the Load in QGIS column title to auto-change every row to No.

- e
-"; Batch Processing - Stepl_Set No Data Value to 0 within chosen mask layer2 25

Parameters | Log | Help | A
MaskRasterLayer MaskExtent DutputRaster_land1 DutputMask Load in QGIS ||
'0755,25.0102330312 _PO_id_no__219.0.tif eciesRichnesszO.tifl No ~
'0756,25.0102330312 _PO_id_no__575.0.4if eciesRichness/A0 tif No -
'0758,25.0102330312 _PO_id_no__&11.0.tif eciesRichness/A0 tif No -
- -
'0756,25.0102330312 PO_id_no__1550.0.tif eciesRichness/A0 tif No L
4] [+
( o ]
Delete row Close

y. Click Run to run the batch process
z. Inawindows explorer window navigate to the temporary output folder to see the new
species raster's being created e.g. C:\NGA_SpeciesRichness\tmpgrids in this example.
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' ™8
. Batch processingA u

@ Batch processing successfuly completed!

If the process is successful this box will appear once the batch process is complete.
Note: If the tool fails after the first few files. Try clicking run again. It may take a few
attempts (not sure why!). If that fails the try closing QGIS and reopening it.

2.14. Batch Reclassify nodata values of 129 to 0

a. Inthe processing window expand Models and Expand UNEP-WCMC custom toolbox
Processing Toolboo

Search...

[ Recently used algorithms

.- ﬂ' Buffer by percentage [2 gecalgorithms]

a GDALMOGR [32 gecalgorithms]

i GRASS commands [1587 gecalgorithms]

- o, Models [15 geoalgorithms]

- UNEP-WCMC_custom toolbox

ol Step1_Make individual species rasters cover full extent of AOI

Y

Oy |

b. Right click on Step2_Reclassify no data 129 to 0 and execute as batch

) UNEPWQUC_custom toolbox
&, SteMM_Make individual species rasters cover full extent of AOI

- . Step2_Reclassify no data 129 to 0

Execute
Execute as batch process
Edit rendering styles for outputs
Edit model

Delete model

Save as Python script

c. Click on the ... in the first row of the InputRasterLayer column and select from file
~
system. Hold dOWQ shift and select all the species tifs generated in the previous section
e.g. C:\NGA_SpeciesRichness\tmpgrids in this example
~

~
~

d. Click on the ... in the first row
of the Raster1_0. Create a

(57" Batch Proces

new folder to put some the o TR fasterl.0

. ) . _PO_id_no__219.04T N .- asm
final output species raster's in _PO_id_no__ 575.0.4if ssRichness/g!_0i2 fif
e.g. in this example _PO_id_no__&11.0.tif ssRichnessigl_0/3.fif
C:\NGA_SpeciesRichness\ PO_id_no_ 1550.0.tiF ssRichness/gl_0/4 tif

nga_iucn_selection_PO_T_ O amna s seistssssi nurss
splits_grids_final_1_0

0%

Add row Delete row
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L« NGA_S.. » nga_iucn_selection_PO_T_splits_grids_final_1_0

File name: .tif

4
Save as type: [TIFﬁS(".tif)

* Browse Folders

e. Inthe file name box put .tif
f. Inthe Save as type box pick Tif files(.tif)
g. Click Save

Autofill mode iFill with numbers

Parameter to use [InputRasterLa\;er ‘

h. Change the Autofill mode to Fill with number values
i. Change the Load in QGIS to No (as this can use too much memory and cause the function
to fail half way through when processing many files)

This will label the files from 1 to x. We are uusing number rather than the names from the
input as the next step requires the file names to be very short.

2.15. Create Species Richness Raster

Now that all the individual species raster files have a value of 1 for present and 0 for absent, the
final step is to sum them together to make a richness grid.
a. Load all the rasters from the previous step into QGIS e.g. C:\NGA_SpeciesRichness\
nga_iucn_selection_PO_T_splits_grids_final_1_0 in this example.
b. Press Ctrl+Shft+H to turn the layers i.e.e to stop them drawing
c. From the main menu pick Raster>>Raster Calculator

"7 QGIS 24.0-Chugiak

Project Edit View Layer Seftings Plgins Vector

IMELLEEEYSRE

|| 5,,/' . D = C'Q ,cr“& b =%

[Raster | Database Web Lifemapper Processing Help

Georeferencer
Heatmap

ve e ax (@ Terrain analysis
e 2‘ Zonal statistics Search
' 1 Projections EJ- Recently used algorithms (]
EEE T et  v.voronoi - Creates a Voro.
; ' 0 Polygon centroids
i Exiacian Reclassify grid values
f =% 62 Analysis o Step2_Reclassify no data ...
e ) Miscellaneous é Step1_Make individual spe...
Grids sum
L 1 :
R &% 61 Oallook settron @ Buffer by percentage [2 geoal...
; 0 & GDALIOGR [32 geoalgorithms]
% [ i -4 GRASS commands [167 geoal...
S8 3 60 El- & Models [16 geoalgorithms]
; 0 [Example models]
CR
l i - Gtools
o Bo% s Tools
° UNEP-WCHC custom tools
M > 1 - UNEP-WCMC_custom toolbox
% 58 o step1_Make individual...
| b 0 Y Step2_Reclassify no ... @
i

UNREDD Global Tool Developm..

e
y % 7

Advanced interface v
Coordinate: \ 7141371 Scale |[1:10,182,822 v || | Render | epsGi4228 @m
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d. Open Excel
e. Inrow 1 of column A type 1
f. Inrow 1 of column B type "

. Inrow 1 of column C type =B1&A1&"@1"&B1&" + "

8
h. Auto increment the number in Column A so it matches the number of species you have

in the final species rasters folder. e.g. 1206 in this example

i. Fill the rest of the columns so = LS fu -818018"@1"8818" +
A B C D E F G
it looks similar to the image 1 1" mer+
right 2| 2" [2@1"+
3 3" "3@l+
4| 4" "a@1"+
5 5" "s@1"+
6| 6" "6@1"+
7| 7" e+
8| 8" I"s@1"+
9| 9" "9@1"+
10 0" "10@1" +
11 7" "11@1" +
12 12" "12@1" +

j. Copy and paste the contents of column C into the raster calculator window in QGIS

© b

Raster bands

“o@1”
@1
“1@1”

“z@1”
“13@1”
14@1"
“5@1”
“a@1”
“T@1”
“a@1”
“15@1”
“20@1”
21@1”

W Operators

>

Raster calculator expression
TTAE@TT +

M203@1" +

M204@1° +

“205@1° +

“1206@1"

Expreszsion valid

k. Click onthe ..., navigate to the folder to place the output and give it a new name. e.g.
C:/NGA_SpeciesRichness/MAM_AMP_

This is the final species richness dataset

Result layer

Output layer MAN_AMP_BIRD_richness PO_THif E

Current layer extent

X min 266843 KMax | 1467628

¥ min 427714 Y max | 1390176

Ak AF ANr

Columns | 1441 Rows | 1155
COutput format

X/ Add result to project

Cancel

BIRD_richness_PO_T.tif in this example.
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The dataset can then be symbolized and placed in a map layout as in the example below
Below is an Example map output

Example Map
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Methods and data sources:
species

Digital distribution maps of species endemic to the east slope of the Andes in Peru and Bolivia. NatureServe, Arlington, Virginia, USA.

Data provided by NatureServe in collaboration with the Centro de Datos para la C (CDC) of the Unis

and birds): Young, BE, Beck S, Cordova J, Embert D, Franke |, Hernandez P, Herzog S, Pacheco V, Timana M, Tovar C, and Vargas J. 2007.

Nacional Agraria La Molina, the Museo de Historia Natural de la Universidad Mayor
i i jas-end t-slo|

de San Marcos, and many participating natural history museums and herbaria. See: http.// g p: PS-SpH
andes-peru

P
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