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(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.

Prepared by Corinna Ravilious

Copyright: UNEP

Copyright release: This publication may be reproduced for educational or non-profit purposes
without special permission, provided acknowledgement to the source is made. Re-use of any figures
is subject to permission from the original rights holders. No use of this publication may be made for
resale or any other commercial purpose without permission in writing from UNEP. Applications for
permission, with a statement of purpose and extent of reproduction, should be sent to the Director,
UNEP-WCMC, 219 Huntingdon Road, Cambridge, CB3 ODL, UK.

Disclaimer: The contents of this report do not necessarily reflect the views or policies of UNEP,
contributory organisations or editors. The designations employed and the presentations of material in
this report do not imply the expression of any opinion whatsoever on the part of UNEP or
contributory organisations, editors or publishers concerning the legal status of any country, territory,
city area or its authorities, or concerning the delimitation of its frontiers or boundaries or the
designation of its name, frontiers or boundaries. The mention of a commercial entity or product in
this publication does not imply endorsement by UNEP.

We welcome comments on any errors or issues. Should readers wish to comment on this document,
they are encouraged to get in touch via: ccb@unep-wcmc.org.

Citation: 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.

Acknowledgements: With thanks to support provided by IUCN.
These training materials have been produced from materials generated for working sessions held in

various countries to aid the production of multiple benefits maps to inform REDD+ planning and
safeguards policies using open source GIS software.

<
> sl Food and Agriculture \‘]’/A Q;}
Organization of the \l\‘ 'p'/
Z2EA 1 & United Nations o
S ) (D[P UNEP

UNEP WCMC s

Resilient nations.



mailto:ccb@unep-wcmc.org

Using open source GIS software to support REDD+ planning

Contents

1. INTRODUCTION .....cuuiiiueiireniiiuiienitrasiiraessraessresssresssssasssrssssrasssrsssssesssssnssssssssssssssasssssnssssnssss 1
2. USING IUCN RED LIST SPECIES DATA AND GENERATING SPECIES RICHNESS MAPS ................. 1
2.1. Selecting and downloading species data from the IUCN Red List website ........c.ccceeevcvveennns 1
2.2.  Searching for NoN-spatial data .....c..ceeiiiiiiiiiec e 1
2.3.  Save the search and exporting to CSV fOrmat......c.ccevvciiiiiiciiie e 3
2.4. Download the IUCN Red List spatial data layers ........cccouveiiieiiii i 5
2.5. Format species CSV file in preparation for joining to the spatial data.........cccccceeevveiiicnnnens 6
2.6. Prepare SQL query for selecting species of iNterest..........ccocvveeeeciiieicciee e 8
2.7. Use SQL query to select species of interest from spatial dataset........cccceeecviieeiiciiiicicciieeens 9
2.8. From the previous selection select out the current native species range .........cccccvveeeeunne.n. 12
2.9. From the previous selection select out terrestrial species ranges..........cccceecvveeeecvveeeeecnnnnnn. 13
2.10. Split the the final subset IUCN dataset into separate files by species........cccccceevveeennnen. 14
2.11. Create Raster for Area of interest with all pixels having value of 1..........ccccvviiiiienennee. 15
2.12. Batch clip Area of Interest Raster with Each Species Range........cccoccvvveeevieieeciieeeccinen, 18
2.13. Extend extent in species raster to Area of Interest Raster .......ccccceecevveeeecciieeeeciieee e, 21
2.14. Batch Reclassify No data values to O......cccuvviiieciiiii et 24

2.15. Create Species RICHNESS RASTEI ... ..uiiiiiiiii et e s e e e e 27



Using open source GIS software to support REDD+ planning

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 allows 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+. Therefore, using open source software
has great potential in building sustainable capacity and critical mass of experts with limited financial
resources.

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/.

The IUCN Red List Discover The IUCN Red List
Click on continue to the IUCN @ View detailed species information € Try the new search tool
Red List @ Export data for analysis = Explore species
View summary statistics @ View images
Learn more about The IUCN Red List ¢ Create your own lists
and more...
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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

£ - & X | © Theuch Red Lot of Thvest.

2013.2 Loan | FAZ ; vontaci | Terms of use | IUGN o

zAbout cinitiatives :News :PF .os :Partners i, WSOI®  “Resources
Enter Red List search term(s) 3 7 scover more .
b. Click on Taxonomy

Search the IUCN Red List Clear all criteria Load search

y Text search:

Save search

Your Search Criteria

No criteria selected

Modifier:

Exact phrase ~

Search the IUCN Red List

Keywords Taxg

Your Search Criteria

(5 ¥ ANIMALIA
[ i 4
& [ ARTHROPODA ﬁvgglal;\
Sl = ¥ CHORDATA T
Habitat @ [T ACTINOPTERYGII
& AMPHIBIA
Threats L =% aves

C. EX pa n d AN I MALIA - Assessmen'ﬁ ’:‘ :: CEPHALASPIDOMORPHI
Life Mooy ; G:ONIZSiHTHYES

d. Expand CHORDATA . o

e. Tick AMPHIBIA, ==

[T MYXINI
and varieties

AVES and MAMMALIA, St
Click the "Run Search™ button

W Recivial below to run your search using the

f. Press the arrow key to send the st shor
®

Selected Taxonomy

selection across to the Your Search
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 Modifiers
a single country or group of Location T Lberia HNative

" [C Madagascar
Systems ™ Malawi Selected Locations

locations only. i Higeria
] ,’: ::E:i:ﬂa Selected Taxonomy

g. Click on Location, expand T et > | s
land regions, expand and tick . Mmaa
the country of interest Foma f0 shoe: o nigers
h. Press the arrow key to send i it cransinn ar Tristan ds Cunhs
the selection across to the ‘ et I —
Your Search Criteria panel " e et syt aore

Run scorch JED)

i. Next Click on Assessment

Search the IUCN Red List

Your Search Criteria

j-  Untick categories not required

Publication Years
[¥] 1996 (animals only)
[¥] 1998 (plants only)

"Keywoms

Taxonom

Selected Categories

Location CR - Critically Endangered

i.e. in this example unticking --

N = P EN - Endangered
Systems [¥] EN - Endangered 1 2000 VU Vuineratie
H | Habitat 9] VU - Vulnerable @ 2002 LR/cd - Lovier Risk: Conservation
EX and EW and keeping the rest. -  (Ricd- Lower sk © 2003
= Conservation Dependent @ 2004
| NT or LR/nt - Near Threatened @ 2008 C or LR/lc — Least Concern
Selected Years

= '] DD - Data Deficient @ 2007
| Life History .

[¥] LC or LR/lc — Least Concemn Lt :ggggalnima\soln;y)
@ plants onl
k. Pressthe arrow key to send the Tl v = b
S T Under petition @ 2003
selection across to the Your Search s B

B Stocks and ™ 2014
subpopulations

. Click the "Run Search” button

M Regional below to run your search using the
assessments criteria displayed above.

| Run searcn LS

Criteria panel

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
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Threatened, Data Deficient or Least Concern Red List status. The search will produce in a list of species
containing 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, then 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

”. The IUCN Red List of Threatened Species™ 2014.2

@ a. Click
EIESFI', =About c:lnitiatives :News :Photos :Partners :Sponsors :Resources
s , Save/Export Search

Home > Search > Search Results

i S 4SS 5 281 ot b. If already registered,
Elplsoer:[s.r‘r::ll(;;:your H [ @ [® E [ & [ [E 2| (28] [ mem= Save / Export Search orp . .
— fill in your email address

Acanthixalus spinosus < snowtara
Status: Least Concern ver 3.1 veck:

Login | FAQ | Contact | Terms of use | IUCN.org

and password and click
The IUCN Red List of Threatened Species™ 20111

e login

Threat:
:About initiatives :News :Photos :Partners :Sponsors :Resources . LRIcd, NT or
_—

c. If you have not yet

registered, you need
to create an

Home » Login

Login

Login

You must log in 1o access advanced IUCN Red List functipfBlity. Please enter your e-mail account
address and passwory

E-mail address,

(see box below)

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 Order tO

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

E-mail address save and export
Ftadsey energy | the search results.
Type the two words: —

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

box below |
|

I

User Information

‘We agree to respect your privacy. Please see our privacy policy. a bOUt themselves a nd the intended use Of
First name: the data

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

Last name:

Mailing address:

(optional)
4

Phone number: H
e Click on Supply your
COL_JmW of (Please select a country:) -
residence: (no permanent residence) E|

Afghanistan

Albania

Algeria

(Hint: On many browsers, press the first letter of your country name to . .

jumpin the ist) Click on Submit
Affiliation: (Please select a sector) [+

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

|

|

|

|

i I
information and fill in the requested details |
I

|

|

|

|

F———————— === == ===
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e. Once registe red 3 nd/o r bp T IUCN Red List of Threatened Species™ 20111 ]

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

logged in, Click on Add your
@
currentSearch © ()

Home » Search » Search Resuts

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 provids a link for others to access your saved
search.

2arches
f. Give the search a name

e.g. NGA_AmpAveMam in this

AMMALIA
Search by location

Nigeria_
example T N -
Categories: CR, EN.

ate
u

VU, LR/cd, NT or
Rint, DD, LC or LRfkc
Save

|
Ent o NGA_Ampavertam

Add {0 5aved searches.

g. Click add to saved searches —

Saved Searches

h. Click on the saved search e.g. 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

NGA_AmpAveMam in this search.
\

example . NGA_AmpAveMam

[ Add your current search |

Export Results i. Scroll down to Export results

and click on Export results

To download the results of your search, use the button below. You
expodaddascammon downloadable formats.

Export Results

gsults will be

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,
search.

- NGA_AmpAveMam
= Queued for export

| Add your current search |

Saved Searches

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 ic i i+hi
may also export the results for ohf’ﬂine use, or provide a link for others to access your sa\)’ed been eXportEd' ThIS IS USUG”y W’thln
search. .

T T T minutes but may take hours for large

< Exported on 08 October 2014 searches).

[ Add your current search |

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 My Downloads | £ 2 | Contact | Terms of use | IUCNor
®

RED :About :lnitiatives :News :=Photos :Partners :Sponsors :Resources

LIST e e e e
Guiding -

Conservation Enter Red List search term(s) @ OTHER SEARCH OPTIONS ) Discover more

for 50 Years
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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

searc

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

-

- NGA_AmpAveMam
B October 2014

[ Add your current search |

Load Search

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

Load this search

Permalink

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

Export Results

Your search results have been exported. Please use the links#low to download the export in

your preferred format(s).

& Comma-Separated Values (CSV]

m———L |
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

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 something sensible
e.g. NGA_AmpAveMam.zip in this
example

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

http://www.iucnredlist.org/

b.

From the Resources tab, click on Spatial Data Dov«{nload

9,
@
RED
LIST
Guiding
Conservation
for 50 Years

::About :iInitiatives ::News

Home » Resources » Spatial Data Download

Spatial Data Download

Resources
Red List Spatial Data

::Photos

:Partners

The IUCN Red List of Threatened Species™

Enter Red List search term(s) @

2014.2 My Downloads | FAQ | Conta

::Sponsors

Key Documents
Categories and Criteria
Classification Schemes
Data C.. anization
Intonn.. and Quality
Assessment Process

Red List Training

Categories and Criteria

Classification Schemes

Spatial Data Download

Information Sources and
Quality

(see metadata document).

The IUCN Red List of Threatened Species contains assessments for just ove EEGTEEENE
of which about two-thirds have spatial data. This spatial data provided below [EES TSRS
comprehensively assessed taxonomic groups. It is important to note that somZ*EETEETIRENEN
as those listed as Data Deficient are not mapped and subspecies are mapped within the
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
taxonomic information, distribution status, sources and other details about the maps

References



http://www.iucnredlist.org/

Using open source GIS software to support REDD+ planning

C.

d.

2.5.

Scroll down on the Spatial Data page to the Datasets table

Resources

Spatial Data Down

Red List Training

SIS News and Upd.

Key Documents

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

Y
as those listed as Data Deficient are not mapped and subspecies are mapped within the
IGT O ENGHRTTITECE 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

the spatialdata due to Data Deficient species not consistently mapped and subspecies
Acknowledgements beginning included within parental species polygons.

Spatlal Data Download

Red List Spatial Data

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

parental species. The data is available as ESRI shapefiles format and contains the known

kiod range of each species. Ranges are depicted as polygons. DBF files g contain

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

ates 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.

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 Mammalsm

and and dugong:
g Excludes mammal families for seals. sea lions and walrus, whales. dolphins
Mammalsm Terrestrial Mammals E i . G deon
Species list from website
Taxonomy Table

Taless Al hibians@ Species from the order Anura as a shapefile.

Species from the order Caudata as a shapefile.

Tailed Amghibians@
Gl ke hibians@ Species from the order Gymnophiona shapefile.

1 Table Species list from website

BirdLife International is the IUCN Red Listing Authority for birds and
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.

Amphibians

Birds

Click the links to navigate to each dataset and download the following global datasets:

» Mammals

> Amphi

bians

> Birds (via the link to the BirdLife Data Zone). Please note that BirdLife international
requires to request permission to download this data.

(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_AmpAveMd

| 1) NGA_AmpAv

csv 08/10/2014 12:46 Microsoft Office E... 225 KB}
am.csv.zip Open ‘El;m; 5;!@
Print
Edit
7-Zip »

™ Convert to Adobe PDF
47 Convert to Adobe PDF and EMail

Pa Scan for viruses

>E Move to Quarantine

Open with » | X Microsoft Office Excel
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| Home | Insert Pagelayout  Formulas Data Review  View  Adddns  Acrobat @ - 7 x
& Cut Calibri [ - |t S Wrap Text General - ﬁ Normal Bad E- §< @ A ﬂ [ﬁ
53 Copy - #] Fin -
ll == 3 rercraner |2 B -] oo [ 0[] | e fomy Goo  Wews | e oo 5o, gmamer |
Clipboard & Font & Alignment (o Number & Styles Cells Editing |
AL - % | species 1D v
A B I [ E F G H | 1 K L ™M N o [ a R s T u v w L
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 [MALIA CHORDA AMPHI ANURA HYPERO Acanthi spinosus (Buchholz & Peters, 1875) Lc 3.1 2013 unknown N
3 | 22695490 ANIMALIACHORDA AVES ACCIPITACCIPITI Accipite badius  (Gmelin, 1788) Shikra  Eperviershikra  LC 31 2012stable N
4 22695486 ANIMALIMCHORDA AVES  ACCIPITACCIPITI Accipite castanili Bonaparte, 1853 Chestnut-' Autour a flancs row LC 2.1 2012 decreasin N
5 | 22695576 ANIMALIA ch%m AVES  ACCIPITACCIPITI Accipite erythrof (Hartlaub, 1855) Red-legge Epervier de Hartlau LC 3.1 2012 decreasin N
6 | 22695673 ANIMALIACHORD AVES ACCIPITACCIPITI Accipite melanol Smith, 1830 Black Spar Autour noir Lc 31 2012 decreasin N
7 22695613 ANIMALIA CHORDA AVES  ACCIPITACCIPITI Accipite ovampe Gurney, 1875 Ovambo $ Epervier de I'Ovam|LC 3.1 2012 increasingN
8 | 22727705 ANIMALIACHORDA AVES. _ACCIPITACCIPITI Accipite toussen: (Verreaux & Verreaus, 1855) Red-chested Goshawk Lc 31 2014 decreasin N
9 219 ANIMALIA CHORDA MAMN\C&RNW FELIDAE Acinom jubatus (Schreber, 1775) Cheetah, t Guépard Chita, Gu(VU A2acd; C1 2.1 2008 decreasin N
10 44938 ANIMALIA CHORDA MAMN RODSIN' MURIDA Acamys johannis Thomas, 1912 Johan's Spiny Mouse, Johan's {LC 3.1 2008stable N
11| 22714745 ANIMALIA CHORDA AVES  PASSERSYLVIID Acrocet arundin: (Temminck & Schlegel, 1847) Great Ree: Rousserolle turdoic LC 31 2012 decreasin N
12 22714859 ANIMALIACHORDA AVES PASSER S‘fh’{Dﬁ Acroceg graciliro (Hartlaub, 1864) Lesser Swi Rousserolle des malLC 3.1 2012 stable N
13| 22714846 ANIMALIA CHORDA AVES  PASSER SYLVIIDNACrocet rufescer (Sharpe & Bouvier, 1876) Greater Sv Rousserolle des car LC 31 2012stable N
14 22714700 ANIMALIA CHORDA AVES  PASSER SYLVIID/ AaOCEI schoena (Linnaeus, 1758) Sedge WaiPhragmite des jonc LC 2.1 2014 stable N
15| 22714722 ANIMALIACHORDA AVES  PASSER SYLVIID/ Acrockkgeirpace (Hermann, 1804) Eurasian R Rousserolle effarvalLC 31  2014stable N
16| 22693264 ANIMALIACHORDA AVES CHARAISCOLOP. Actitis hygoleu Linnaeus, 1758 Tringa hyp: Common € Chevalier guignette LC 31 2012 decreasin N
17 22693528 ANIMALIA CHORDA AVES CHARAIJACANIL Actophi africdwu (Gmelin, 1789) African JacJacana 3 poitrine dcLC 3.1 2012 stable N
18 575 ANIMALIA CHORDA MAMN RODEN' MURIDA Aethoiy stannarﬁTQnmes, 1913) Tinfields Rock Rat oD 31 2008 unknown N
19 56060 ANIMALIA CHORDA AMPHI ANURA HYPERO Afrixalu dorsalis (Petays, 1875) Hyperolius Brown Banana Frog, Cameroor LC 2.1 2012 increasingN
20 56071 ANIMALIA CHORDA AMPHI ANURA HYPERO AfrixalL nigerien Schigtz 963 Afrixalus cNigeria Banana Frog NT 31 2009stable N
21 56074 ANIMALIACHORDA AMPHI ANURA HYPERO Afrixalu parador: Perrat, 1900 N Lc 31 2013 unknown N

N

b. Scroll along the column headings\ofthe table. Some will need to be changed as GIS software
such as QGIS will not accept them. Chhnge the ones listed below in red

A Y
OLD Field Name \\\ New Field Name
N
Species ID = AN < Species_ID
Kingdom = s Kingdom
Phylum = Phylum
Class = Class
Order = Order
Family = Family
Genus = Genus
Species = Species
Binomial = Binomial
Authority = Authority
Infraspecific rank = Inf_rank
Infraspecific name = Inf_name
Infraspecific authority = inf_auth
Stock/subpopulation = stk_subpop
Synonyms = Synonyms
Common names (Eng) = com_eng
Common names (Fre) = com_fre
Common names (Spa) = com_spa
Red List status = rl_status
Red List criteria = rl_criteria
Red List criteria version = rl_version
Year assessed = year_ass
Population trend = poptrend

Petitioned = Petitioned
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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 o oo I

: File Edit Search View Tools Macros Configure  Window Help

Ij @n|§§@t| ¥ E|9Q =5 & ﬂl@f}’ %¢|§|(§Q¢J :EFinclincrementall}-';

g Documentl * =
| Document1 * "integer","string", "string"”, "string”, "string”, "string"”, "string”, "string—'ﬁ

g 4 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 in 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 to a new excel worksheet
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A B C D E F G H | J

1 Species_ID
56055

3 22695430

b. Inrow 2 of column A type "id_no" = (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

| D2 - fe | =A28B28C2
e. Next fill Columns A, B, C and D by A 5 c o -
double clicking on the bottom right 1 Species_ID
hand corner of each cell in row 2 2 |"id_no" = 6055 OR ['id_no" =se0ss or |
3 22695490
4 22695486
f. Delete the entire first row so that 5 22695576
. . 6 22695673
the file now looks similar to the
7 22695619
illustration below
| D1 - f | =a18B18C1
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"= 22695613 OR "id_no" = 22685619 OR
7 "id_no"= 22727705 OR "id_no" = 22727705 OR
8 "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 1 ra vecor oy S| el

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 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

Set provider filter on iucn_ri_species_2014_2 no_sens
Fields

id_no

binomial

presence

subpop

data_sens

sens_comm

legend

seasonal

owner

ecosystem

areakm2 Sample
taxonid

subpoo id [[J Use unfitered layer

¥ 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

o =

\id_no" = 22713934

A Query window appears. Copy and paste into t

e Query window the SQL query that
you created ehbrlier. 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 [

@ The where clauge 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 —

10
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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.

Click OK to close the Query Result window
Click OK to apply the filter to the IUCN spatial dataset and close the Query Builder

window.

. To see that the dataset g
now only shows the @
filtered records right 9,
click on the IUCN spatial Vv
dataset and click on 6
Open Attribute table 04

|

E| nga_b) Show in overview
o Remove
[ Duplicate

;,.. Zoom to Layer

& Open Attribute Table

Set Layer Scale Visibility
Set Layer CRS
Set Project CRS from Layer

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

Cancel

Help

'5 Attribute table - iucn_| |'1 _species_2014 2 no_s
r@' s__j
id_no binomial presence origin compiler year
|I} 2159 | Acinonyx jubatus 1 1| IUCN 2
|1 219 | Acinonyx jubatus 1 \ 11 UCH 2
|2 219 | Acinonyx jubatus 1 \ 11 UCH 2
|3 219 | Acinonyx jubatus 1 \ 1 UCH 2
|4 215 | Acinonyx jubatus 1 \ 1 IUCN 2
|5 2159 | Acinonyx jubatus 1 \ 1 IUCN 2
Note the attribute table shows only the records filtered by the SQL query.
. ® | |
Close the attribute table £, [ conrtrencrog i
. . . =
Right click on the IUCN spatial D ™ o FRe———
: M
dataset and Click Save as \\g\ EgT 2 Ree
[ Duplicate
avevector e o s o | = %a e Sene by
— Set Layer CRS
anrma( ESRI Shapefis S V;; T Set Przjm CRS from Layer
GRS |LayerCRS \ M ﬂ Save As Layer Definition File.
[weses N || srowse | Filter...
_ = Show Feature Count
. System -] Properties
Al " N Copy Style
X Add saved file to map \ = ate
B = 5 N n. Save the file with a new name.
g E’“‘m o e.g. nga_iucn_selection.shp in this
o example and Click OK
W Custom Options
=1 Note: Saving may take a long time (likely 40
: minutes for a selection with about 1500 species

from the global layer) so be patient.

11
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2.8.

a.

Right click and Remove the IUCN spatial dataset in
the table of contents e.g. in this example remove
iucn_rl_species_2014_2_no_sens

Layers

= W P iucn rl species ]

}:‘ Zoom to Layer

nga_iucn_selectic

nga_border_t
.| Duplicate

Set Layer Scale Visibility

Set Layer CRS

Set Project CRS from Layer
q} Open Attribute Table

4 Toggle Editing

‘ Save As...
i Save As Layer Definition File...
E Filter...
@ Show Feature Count

% Properties

Rename

@ Copy Style

From the previous selection select out the current native species range

Right click on the newly added subset species layer e.g. =

nga_iucn_selection.shp in this example and click

Filter

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
Query Builder window:-
("presence" =1 OR
"presence" =2 OR
"presence" = 6) AND
("origin" =1 OR
"origin" = 2 OR "origin"
=5)

Click Test
Click OK to close the
Query Result window

/7 Query Result

@ The where clausefeturned 4238 row(s)
e

Right click on the subset I[UCN spatial
dataset e.g nga_iucn_selection.shp

in this example and

Click Save as » SAETEE
§ i Set Project CRS from Layer
Save the file with a new name. eg: @ Open Attribute Table
nga_iucn_selection_PO.shp in this - \ J Toggle Editing
Save As Layer Definition File... |

example

= M P naa iucn selection

H i Zoomto Layer
B[ nga_porger_da Show in overview
® 4 Remove

() Duplicate
ﬁ: Set Layer Scale Visibility

Set Layer CRS

R Set Project CRS from Layer
q} Open Attribute Table
J Toggle Editing

Save As..

Rename

@
% Properties
@

Copy Style

Set provider fitter on nga_iucn_selection
Fields Values

id_no
binomial
presence
origin i
compiler @
year

citation

source

Sample All

[] Use unfitered layer

W Operators
= < > LIKE % IN NOT IN

<= >= = ILIKE AND OR NOT

Provider specific fiter expression

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

‘» @ Clear | Cancel Help

f

e. Click OK to close the Query Builder window

=l ™ nga iucn selection

Q Zoom to Layer

[ nga_border_dd Show in overview

- Remove
.| Duplicate
Set Layer Scale Visibility

12
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2.9.

a.

e.

,

1
Format | ESRI Shapefie -
—
@ C:/NGA_SpeciesRichnessinga_iu cn_selectiun_PD.bh p§ I Browse
—
CRS Layer CRS -
[wes 84 | ' Browse
Encoding System -
[[] save only selected features
ipeadioibyte creation
®| Add saved file to ghap
Symbology export No symbology T
Scale [1-50000 =

» Extent (current: layer)

Click OK

Right click on the newly added subset
species layer e.g.
nga_iucn_selection_PO.shp in this
example and and Click Filter

To only include species which are
terrestrial put the following expression
into the Query Builder window:
"biome_terr" = 't'

C oD

Layers
'g’ = W ™ nga iucn selection PO
'ﬂ =] ' nga_iucn_selection
' E-| | 7 nga_border_dd
F=3

Cancel Help

From the previous selection select out terrestrial species ranges

g:' Zoom to Layer
Show in overview
& Remove
[ 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...

CI iCk TeSt ~ < Set provider fitter on nga_iucn_selection_PO |
. l iel ues i
Click OK to clo¥s.the Query e “
id_no
H ~ \Eﬂmlﬂ
Result window ~ resence H
zgﬁgwler
vear
citation
St comn o Al
The where clduse returned 4151 row(s). a0 @ Use unfitered layer
\
<
r j N < = LIKE. N NOT IN
@ ; ~ = LLIKE OR NOT
~
Provider specific fitter expression S S
Click OK to close the Query D) RES
. . - N
Builder window \ I
1
—~— A4
N
" e Cancel Help

13
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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...

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:.eciesﬂich ness/nga_iucn_selection_PO_T.sh Q
—

CRS Layer CRS

[wesae

Encoding

[] save only selected features

kip attrihte Creation
‘| | o Add saved file to map

System

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

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

i | Vector | Raster Databaze ‘Web Lifemapper Processing Help
i RION (a1
: el

@ ah& a::? nhﬁ] .ﬂM:D

Buffer by Percentage 2
1 Coordinate Capture .3
N Dxf2Shp 4
GPS 3
Group Stats 3
. OpenSireetMap 3
Road graph 3
Spatial Query .3

Split Layers By Field .3

Table Manager 3

Topology Checker 3
A Analysis Tooks ’
ﬂk Research Tools »
@ Geoprocessing Tools ]

@ Geometry Tools »

qu Define current projection
%—- Join attributes by location

D:] Merge shapefiles to one

Create spatial index

14
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b.

C.

Under input vector layer choose
the name of the species range file

Inpul waaterexe
you want to split. e.g. in this 4

example
nga_iucn_selection_PO_T.shp

Qutput folder

Under unique ID field choose the

5 _SpeciesRichnessinga_iucn_selection_PO_T_splis Browse

field to base the split on. Select
id_no, this contains a unique ID for

each species.

l

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

Click OK

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

Right click the Vector layer of the area of
interest e.g. nga_border_dd.shp in this

example and open Attribute table \

Click on the toggle editing button in the
attribute table window

Layers I

P nga border,

() nga_iucn_selection_PO_T
() nga_iucn_selection_PQ

() nga_iucn_selection

}:‘ Zoom to Layer
Show in overview
. & Remove
[} Duplicate
Set Layer Scale Visibility
Set Layer CRS
Set Project CRS from Layer
/ Toggle Editing
Save As...
Save As Layer Definition File...
Filter...

Show Feature Count

Vc Properties
-
&8 Rename

I Copy Style

res total: 4, filtered: 4, zelected: 0
1503_CODE STATUS CAPTAL Terl Terr_Name Color_Code Shape_Leng

0 187 NGA Member State Abuja \1?9 Nigeria NGA 4£8.0857211107
1 187 | NGA Member State Abuja Ng Nigeria NGA 48.0857211107
2 187 | NGA Member State Abuja 179 wgeria NGA 480857211107
3 187 | NGA Member State Abuja 179 Nia(ia NGA 48.0857211107
4] N\

N\
The calculator button becomes active. Click on the Calculator button

15
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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
/
M e — 1
:Z Field galculator
1
[ cfily update,tl selected features

)

1
Jreate a ne'hI field Update existing field
Cutput field name | ID
]

Duh:utﬁeldii‘fpe Whole number (integer)  ~ [OBJECT[D |']
Output fild juidth 10 % Precision
I

Function IisilJ Selected function help

1
Search !
1

i} Opefators
Conditionals
Mth
Conversions

Dalte and Time
- String
]

v D;;.lerators

O ([ N O |
1
E}cprvEssinn

Output preview: 1

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

Attribute table - nga_border_dd :: Fegize

1503_CODE D Terr_Name Color_Code: Shape_Leng Shape_Area D
NGA Member State Nigeria NGA 48.08572111070 | 75.03583338530
NGA Member State Nigeria NGA 4808572111070 75.
NGA Member State ji HNigeria NGA 48.08572111070 | 75.03683338530
NGA Member State Nigeria NGA 4808572111070 | 75.03683338530

f. Click Save to save the edits

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

h. Double click on the Processing Toolbox
Shaped to grid tool | ghapesto a

16
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i. Set the Shapes to the Area of Interest shapefile

j- Set the attribute to use fgr the grid values a;ID (i.e. all the grid values will be 1)

k. Set the Preferred TargeyfGrid Type to Integer (1 byte)

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

/ /

-
.¢; Shapes to grid

|

/
Parameters ] Help /| / /

Aftribute pp / /
‘o
Method for Multiple Values /
[0] first
I Method for Lines /
[0] thin /, /
Preferred Target Grid Tyee /

/

e

Ci0] Integer (1 byte} ) /
e ——

Output extent(xmin, xm}‘-(,’[.rmin, ymax)

Cellzize ’
0.008333 =

Grid

C:/INGA_SpeciesRichness/NGA_GRID_values1 tif

:
-

-

-

[

[Leave blank to ua/eﬁin covering extent] :]
]

[]

KIDH

m. Give the output Grid a new name and save in .tif format e.g. in this example
C:\NGA_SpeciesRichness\NGA_GRID_values1.tif

n. 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 0
0. Right click on Grid and rename it AOI (for area of interest)

Close

e - \ O T

17
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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 ; @
‘ clip grid & |

5 & SAGA[228 geoalgorithms]

E}- Shapes—@rid—————__
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

.4 Batch Processingf(_?li

Parameters | Log | Help 1
Input Polygons Output Load in QGIS

Yes v

4 il fi, Yes 84

| Select from filesystem | i

l. Yes v
/ J LAl

( / 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) [ ox |

e. Click OK Cancel

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

— Er—
./ Batch Processing - Clip grid Wg polygon v

Parameters | Log | Help |

Input Nguns Output Load in QGIS

A0l - _— Yes -
Select from open layers !

Yes hd
Yes -
0 o
Run Add row Delete row Close

18
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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
‘35 Open file
. v Computer » Local Disk (&) » NGA_SpeciesRichness » _iucn_selection_PO_T_splits ~ | *4 [l Search ngf_ivcn_selection_PO... 0
Organize v New folder = 0l @
- Al
' Name Date modified Type Size i
| e e = e e e I R
’ | L] nga_iuen_selection_PO_id_no_45953631.... 14/10/2014 09:15 SHP File 1112 KB|
a | || nga_iucn_selection_PO_id_no_ 61612961.... 14/10/2014 09:15 SHP File 96 KB|
E | || nga_iucn_selection_PO_id_no_61612971.... 14/10/2014 09:15 SHP File 46 KB|
J | || nga_iucn_selection_PO_id_no_61627052.... 14/10/201409:16  SHP File 185 KB|
E | || nga_iucn_selection_PO_id_no_ 61650582.... 14/10/2014 09:16 SHP File 765 KB|
’ | || nga_iucn_selection_PO_id_no_ 61741660.... 14,/10/2014 09:17 SHP File 267 KB|
| || nga_iucn_selection_PO_id_no_ 61781834.... 14/10/2014 09:17 SHP File 104 KB|
. | || nga_iucn_selection_PO_id_no_ 61914670.... 14/10/2014 09:17 SHP File 500 KB|
L ﬁ | || nga_iucn_selection_PO_id_no_62026481.... 14/10/2014 09:18 SHP File 4,244 KB|
= | || nga_iucn_selection_PO_id_no_62120190.... 14/10/2014 09:18 SHP File 7,346 KB| D
= | || nga_iucn_selection_PO_id_no_ 62774969.... 14/10/2014 09:19 SHP File 6,916 KB| {y -

L ———
File name: [sHP filesshp) ) -
Open Cancel

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

| Batch Processing - Clip grid with polygon

Parameters | Log | Help |

( Input ) ' Polygons QOutput Load in QGIS ﬂ
A0 Dt 0_jd_no__219.0.shp l Yes |~
30_id_no__575.0.=hp Yes | -
20_id_no__&11.0.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.ghp Yes | -
J_id_no__3744.0.shp Yes | -

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

. Batch Processing - Clip grid

Parameters | Log | Help |

Input Polygons Load in QGIS

*0_id_no__219.0.shp

0_id_no__575.0.shp

20_id_no__&11.0.shp

AOI J_id_no__1550.0.shp / Yes ~

A01 J_id_no__1793.0.shp / es -

AQI J_id_no__2054.0.shp / Yes |~
ADI J_id_nu_2147.ﬂ.y Yes |~

A0l Jid no 373€0.shp fes -

. Click on the ... in the first row of the Output column and select from file system
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— ! "
[0 save file —x
> - k|
.-"-‘-. . . . - - . - B
=" 3) | 1. &« NGA_SpeciesRichness » nga_iucn_selection_PO_T_splits_grids || Search nga_iucn_selection_PO... 2
— —_— O Oe——————— ... == — -
Organize * MNew folder = - @
’ e
Mo items match your search,
-
BE
£
i
File name: L0 .
Save as type: | TIF files(".if) =
(4 Hide Folders | swe | [ 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

£ nurofitserings ||| G-l
n. Inthe Autofill aﬁ

mode box that Autofill mode Fill with parameter values -
appears pick Fill ; |

Parameter to use Polygons P

with parameter

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 \ Log | Helpl ) -
Input Polygons Output
| A0l | >0_id_no__219.0.shp | _PO_id_no__219.0.tif |
| Aol [ >0_id_no__575.0.shp | _PO_id_no__575.0.4if |
AOI [ 0_id_no__811.0.shp _PO_id_no__811.0.tif
] "
Run | Addrow | | Deletejow | | 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

20
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Parameters | Log | Help |
Output Load in QGIS

Polygons

Input

_PO_id_no__219.0 tif

*0_id_no__219.0.shp

A0l
A0l 30_id_no__575.0.shp _PO_id_no__575.0 tif

_PO_id_no__&11.0.tif

- Add row Delete row

30_id_no__&11.0.shp

g. Click Run to run the batch process
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 no data (0). 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. Extend extent in species raster to Area of Interest Raster

In order to sum the individual species raster's it is important that they all cover the same extent (

that of the AQI).

a. Use the Area of Interest raster to combine with the individual species raster to ensure they all
have the full extent of the area of interest. In the Processing Toolbox search for the GDAL

tool Clip raster by extent
Processing Toolbox ]
| dip raster / 'ﬂ |
E] F‘.ecenﬂy used algorithms
Clip raster by mask layer
: Clip raster by extent
EI b GDAL/OGR [45 geoalgorithms]

GDAL] Extraction
Clip raster by extent

o Clip raster by mask layer

Execyte

Execute as batch process .
g

Edit rendering styles for outﬁuts

\

b. Right click on the Clip raster by extent tool and Execute as batch process
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c. Clickon the ... in the first row of the input column and select from filesystem.

' Z Batch Processing - Clip raster by extent
Parameters | Log ] Help ] /

Input layer Modata value, lea lank to take the nodata value from input Clipping extent Add

[ I : " l ][ [Leave blank to use ... EL

[ Select from open layers | ][ ILeave blank to use . ]@C
[ ][ [Leave blank to use .. ][I]C

d. Select the species ranges raster tif files created in the previous step, by navigating to the
folder containing the clipped species ranges, change the type to tif and hold down the shift
key and select all the species files in the folder.

| 1‘(: Open file u
®v| L0« xavird (Voweme-data-Olinternal.wemcihome) (U:) » Mongolia_Manual2 » Clips - |"f | | Search Clips Fe) |
\ _— — —— P p— — I
Organize = Newf%r = o« [ @
¥ Favorites S Namel} . ~  Date modified Type Size |l
‘E—-_ﬂ Recent Places | mng_iucn_selection_PO_CRENVU_id_no_5953.0 05/01/2016 11:23 TIFF image 4,783 KB|
1) 57 Cote d'voire Z| mng_iucn_selection PO_CRENVU_id_no_ 79510  05/01/201611:23 TIFF image 1,179 KB|
% iCloud Photos | mng_iucn_selection_PO_CRENVU_id_no_ 8976.0 05/01/2016 11:23 TIFF image 3,415 KB|
| ng_iucn_selection PO_CRENVU id_no_ 128320  05/01/201611:23 TIFF image 3,833 KB |
- Libraries | mng_iucn_selection_ PO_CRENVU_id_no_13897.0  05/01/201611:23 TIFF image 4,575 KB|
@ Documents | mng_iucn_selection_PO_CRENVU_id_no_19832.0  05/01/2016 11:23 TIFF image 93 KB| L
J‘ Music | mng_iucn_selection_ PO_CRENVU_id_no_ 227320  05/01/201611:23 TIFF image 2,514 KB| -
[l Pictures ||# mna iucn selection PO CRENVU id no 296800  05/01/201611:23 TIFF imaae 3675 KB/
e. Click OK

f. Click on the. ... in the first row of the Clipping extent column and use layer/canvas extent.

H -_Clip raster by extent \ &_
i | \

Input layer Nodata value, leave blank to take the nodata value from input Clipping extent
selection_PO_CRENVU_id_no__59 53‘0.ﬁf] ][

[Leave blank to use,

_selecnon_PD_CRENVLI_ld_nn_NEl‘ﬂ.uf] ][ [Leave blank to use

[Leave blank to use ]C

[Leave blank to use ... ]CJ[ T

I

I

|

|
:elecﬁon_PO_CREWU_id_nc_lSaQTO.tif] ][ }{ [Leave blank to use ... ]@[

|

|

]
[Leave blank to use ... ]@[ }
]

_5elecnon_PD_CREIVWJ_ld_no_EiQ?ﬁ‘D.m’] ][

clection PO_CRENV_id no__12832.0.6F| .. |

election_PO_CRENV_id_no__tos32.0.F| .. |

[Leave blank to use ... ]@[
[Leave blank to use ... ]@[

election PO_CRENVU id no_22732.0.6F .. |

election PO_CRENVU id no_ 29680.0.6F .. |

g. Click on the. ... in the first row of the Clipping extent column and use layer/canvas extent and

select AOL.
,7 Batch Processing - Clip raster by extent
Parameters | Log ] Help ] /

Input layer Nodata value, leave blank to take the nodata vajfie from input Clipping extent 2

Ia|2‘\C|i|:|s\rnng_iucn_sEIEd]'nn_PO_CREN\«'U_id_nu_SQ 53.0.ﬁfl ][ f [Leave blank to use L
- @™ £

laIZ‘\CIips\rnng_ium_selecﬁnn_PO_CREN\c'U_id_nu_?Q51.0.HFI ][ (i Select extent [Leave blank to use D[
laIZ‘\CIips\rnng_ium_sEIEd]'nn_PO_CREN\c'U_id_nu_SQ?ﬁ.D.HFI ][ Use extent from [Leave blank to use D[
[Z\CI\ps\mng_iucn_seIecﬁon_PO_CR.EN\u'U_id_no_lZB?.Z.O.tifl ][ [L.lse canvas extent - ] [Leave blank to use .. ]D[
|2\Clips\mng_iuen_selection_PO_CRENVU_i¢_no__13897.0.5F | | Use canvas extent [Leave blank to use .. E][
[Z\CI\ps\mng_lucn_seIecnon_PO_CRENVU_ld_no_19832.U.tlfl ][ [Leave blank to use .. D[
[Z\CI\ps\mng_lucn_seIecnon_PO_CRENVU_ld_n0_22732.U.tlfl ][ [Leave blank to use .. ]D[
e TR T e | [ | Y T I~
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h. Double click on the Clipping Extent heading to auto populate the AOIl down the input column.

i. Click on the ... in the first row of the Clipped (extent) column

\ [ P[]
\
N

ralue from input Clipping extent Additional creation parameters Clipped (extent) \ Load iz
|s468755,52. 152712755 | ... | | | N
|5468755,52. 152712755 |[ .. | | [ e res
][5468?55,52. 152712755 ]E][ ][ ][ N ][ Yes |
|5468755,52. 152712755 | (.. || | [ e [
|5468755,52. 152712755 | .. | | [ o e BN

W T s 0 W |

j- Create a new folder to put some temporary output species raster's e.g. in this example
C:\NGA_SpeciesRichness\tmpgrids

[———
£ Save file %

":—‘ e | |« NGA_SpeciesRichness » tmpgrids - '! Search tmpgnids ]

Organize » New folder

N Date modified Type
=

E Mo items match your search.
|

<

[E

’ - 4 |

File namfg  tif
Save as type: | TIF (*tif)

'\ Hide Folders

j- Inthe file name box put .tif
k. Click Save
I. Change the Autofill mode to Fill with numbers.

/

il N
£ Autofill settings / |?—EZ|
Autofil mode Fill with numbers S ]
Parameter to use | Input layer S

‘ ‘DK lé‘ ‘ XCan::eI ‘
L™ A
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m. Click on the ... in the first row of the Load in QGIS column and change to No
n. Double click on the Load in QGIS column title to auto-change every row to No

lg] = |

—~—

extent Additional creation parameters Clipped (extent) \®

1712755 I [ ][U:Mongolia_ManualZfTempgridfl.ﬁf l ][ No ———— S ]
1712755 ]D[ ][U:Mongolia_ManualZfTempgride.ﬁf ][ ][ Mo S ]—

1712755 ]D[ ][U:Mongolia_ManualZfTempgride.t’f ][ ][ No = ]

1712755 ]E][ ][U:ﬂ“'longolia_ManualZfTempgrid,M.ﬁf ][ ][ Mo S ]

1712755 ]D[ ][U:Mongolia_ManuaIZfTempgride.ﬁf ][ ][ Mo S ]

1712755 ]D[ ][U:Mongolia_ManuaIZfTempgridfﬁ.ﬁf ][ ][ Mo = ]
1712755 ]E][ ][U:Mongolia_ManuaIZfTempgridﬂ.h'F ][ ][ Mo S ]7
| s ' T i B

]

-

0%

0 Run A Close

Click Run to run the batch process
In a windows 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.

il N
*5 Batch processin‘ u

@ Batch processing successfully completed

| |

If the process is successful this box will appear once the batch process is complete.

2.14. Batch Reclassify No data values to 0

Because the Raster calculator does not recognize NoData values, it is necessary to convert NoData
values to 0 in order to create later the species richness raster.

a. Use the searching tool in the processing toolbox and search for SAGA’s Reclassify Grid
Values.

Processing Toolbox

redlassify / ﬂ

Redassify Grid Values

EI iﬂ Models [2 geoalgorithms] k
¢ [ UNEP-WCMC_custom_toolbox] | nedassify Grid values i
: ‘o ol [Step2?_Redassify_nodatd—res—r—o-mmmes=my
=& SAGA (2.1.2) [235 geoalgarithms]

= Grid - Tools

‘& Redassify Grid Values

b. Right click on the tool and click on Execute as batch process.
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c. Clickon the ... in the first row of the input column and select from filesystem.

F
,?: Batch Processing - Reclassify gnid values
-

Parameters | Log ] Help ] /

Grid Method / old value (for single value change) new va

/oo M

Select from openfayers E][g,g l[llg

*Jos 10

d. Select the tif files created in the previous step, by navigating to the folder containing the
species ranges adjusted to the extent of the Area of Interest. Hold down the shift key and
select all the files in the folder

Crganize + MNew folder .
¢ Favorites it MName . Date modified Type Size it
‘5l Recent Places H | 1 05/01,2016 12:55 'I'[Fm{nage / 4,788 KB|
1. 57 Cote d'Ivoire | 2 05/01/2016 12:55 TIFF image l 4,788 KB | g
# | iCloud Photos [=TE 05/01/2016 12:55 TIFF image 4,788 KB|
| 4 05/01/201612:55  TIFF image 4,788 KB |
o Libraries | 5 05/01/2016 12:55 TIFF image 4,788 KB |
= Documents =T 05/01/2016 12:55 TIFF image 4,788 KB|
&' Music ([ 7 05/01/2016 12:55 TIFF image 4,788 KB |
[&] Pictures | 8 05/01/2016 12:55 TIFF image 4,788 KB| i
H videos IETE) 05/01/2016 12:55 TIFF image 4,788 KB|
([ 10 05/01/201612:55 TIFF image 4,788 KB |
e. Click OK

f. Inthe Method column select [0] single.

\

z Batch Processing - Reclassify grid values \

Parameters | Log ] Help ] \

X

Grid m value (for single value change) new value (for single value change)

lU:\MongoIia_ManuaIZ‘l,CIips_exhent‘\l.ﬁf I - \ [0] single N S ﬂ ]l 1.0 ]
[U:\MongoIia_ManuaIZ‘l,CIips_exhent‘l,Z.ﬁf I ¥ ~ | 0.0 H 1.0 ]
lU:\MongoIia_ManuaIZ‘l,CIips_exhent‘l,3.ﬁf I ][ [0] single S ][0.0 ]l 1.0 ]
lU:\MongoIia_ManuaIZ‘l,CIips_exhent‘H.ﬁf I ][ [0] single S ][0.0 ]l 1.0 ]

g. Inthe Old Value column enter 1.0 and double click on column title to auto-change every row
to 1.0.

1'?,' Batch Processing - Reclassify grid values

Parameters | Log ] Help ] \

~
Grid Method old value (for single value change) new value (for single value change)
[U:Wongolia_ManuaIZECIips_extent‘l,l.ﬁf I ][ [0] single S ][ 1.0 ][ 1.0 ]|
[U:\MongoIia_ManuaIZ‘l,CIips_exhent‘l,Z.h'F I ][ [0] single S ][ 1.0 ][ 1.0 ]|
[U:\Mongo|ia_Manua|2‘l,CIips_exhent‘l,3.h'F I ][ [0] single S ][ 1.0 ][ 1.0 ]|
[U:\MongoIia_ManuaIZ\,CIips_exhent‘H.h'F I ][ [0] single S ][ 1.0 ][ 1.0 ]|
[U:\MongoIia_ManuaIZ‘l,CIips_exhent‘\S.h'F I ][ [0] single S ][ 1.0 | ][ 1.0 ]|
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h. Ensure that the Replace no data values column is marked as Yes and the new value for no
data values column is 0.0.

/¢ Batch Processing - Reclassify grid values

Parameters | Log ] Help l \
operator (for table) place no data values new value for no data v: replace other values | new value for other val
[[0] min <= value < max ‘i‘[\’es S ][0.0 (=] S I[U.U

[[U] min <= value < max ¢Fes\ = ][ﬁ I R Hmpg]
[[U] min <= value <max ¥ l[‘res = ][0,0 "\’es / - l[u,o
[[0] min <= value <max = I[Yes = ][0.0 %’ = I[U.U
[[0] min <= value <max = l[‘l’es S ][0.0 /’ H'fes = I[U.O

[[U] min <= value < max ¥ H‘fes y H‘res = I[U.U

i. Also ensure that the Replace other values column is marked as Yes and the new value for

b e e e ey

other data values is 0.

j- Then, click on the ... in the first row of the Reclassified Grid column

g - Reclassify grid values \
_og Help \

new value fdk;m data values  replace other values  new value for other values Reclassified Grid

[os [re oo u ]
oo [r= oo u [
oo [re oo u I
0.0 [ves + oo I [

k. Create a new folder to put some new reclassified species range files e.g. in this example

binarygrids
£ Save file g
N
@u'| .. v Computer » System (C:) » NGA_SpeciesRichness » binarygrids - |<‘,| Search binarygrids pl
| Organize « Mew folder d== - @
i Mame . Date modified Type Size

o Computer
£ System (C:)
¥ library (\weme-data-03.inte
5 I Drive (Vweme-gis-01) ()
o data (Vweme-gis-01) (1)
5 Programs (\\wemc-data-03. %
¥ Public (\weme-data-03.inte
5 wavierd (\\weme-data-0L.int

# raster_data_storage (\aweme |

No items match your search.

m

Save as type:

= Hide Folders

\C
g

I. Inthe file name box put .tif
m. Click Save
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n. Click Save

L Autofill settings ‘ @Iﬂ

Autofill mode {Fill with numbers

Parameter to use [InputRasterLa}'er ‘

0. Change the Autofill mode to Fill with number values
p. 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 create new species range maps in which 1 represents presence of the species and 0 absence.
We are using 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 off i.e. to stop them drawing

c. From the main menu pick Raster>>Raster Calculator

Project Edt View Layer Seftings Pugins Vector [Raster| Database Web Lifemapper Processing Help

) =5 = 8 Raster calculator ... = ; .
DeE B8RS ‘@ A 6 - B- M- - B-

— oI e Georefersncer b | ¢ o= s Jud W =T PR T WE U o @ o

y ) °° @ o s Heatmay R
¥ J B oo R r/x b=< 2 so - B> N
@)% Proces: @)X
el ax (@ Terrain analysis oo ook e
&-m '2‘ 2 Zonal statistics Searon

1 Projections. [} Recently used algorithms. E

: v.voronoi - Creates a Voro...
Conversion %

Polygon centroids
Extraction Reclassify grid values
Analysis

Miscellaneous

1
% B 62 o Step2_Reclassify no data ...
l 0 o Step1_Make individual spe...

& Grids sum

Va
'n =] x‘s:
@, 0
a

B ;1 OdeTnls sexinios - @ Buffer by percentage [2 geoal |
l = - §i3 GDAUOGR [32 geoalgorithms]
% K -4y GRASS commands [167 geoal...
(=343 60 E)- & Models [16 geoalgorithms]
% ‘ & - [Example models]
- CR
1 - Gtools -
fg =5 3 l 59 - Tools
[} ) UNEP-WCMC custom tools
Y 1 £} UNEP-WCHMC_custom toolbox
5 B % 58 & Step1_Make individual...
| 0 o Step2_Reclassify no ... @
—F 1 (- UNREDD Global Tool Developm... Y.
v oo @ 57 @ Advanced interface 5
[95]) cooraiate: | 7441371 || scate |[:10182,822 [~ | ] Render |

d. Open Excel

e. Inrow 1 of column A type 1

f. Inrow 1 of column B type "

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

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
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j-

k. Click onthe ..., navigate to the folder to place the output and give it a new name. e.g.

Fill the rest of the columns so
it looks similar to the image
right

c - fe| =B18A1Z"@1"8B1&" +"
A 8] c | o | e | F | @
1| 1" mers
2 2" mers
3 3¢ maers
2 2t raers
5| s¢ "s@rs
6 5" "sE1:
7 7 s
s 8" gEins
o 9n  mo@ins
10| 10" "0@1"+
1| n" uer+
2 1" "pE:

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

Raster bands

“o0@1”
@1
“@1"

"z@1”
“3@1”
“4@1”
"s@1”
“e@1”
“T@1"
"E@1”
“a@1”
"20@1"
21@1”

W (Operators

>

Raster calculator expression
T2V -

"1203@1" +

“1204@17 +

"1205@1" +

“206@1"

Expression valid

Result layer

Output layer

Current layer extent

X min 2.66843
¥ min 427714
Columns | 1441
Output format

® Add result to project

i k|

MAM_AMP_BIRD_richness_PO_Ttf D

KMax | 1467628

Y max | 13.80176

A 4K A}

Rows | 1155

C:/NGA_SpeciesRichness/MAM_AMP_BIRD_richness_PO_T.tif in this example.

This is the final species richness dataset

The dataset can then be symbolized and placed in a map layout as in the example below
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Example Map

"y, o '] T
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e / :
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|
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e
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—-—.‘11_, E
|
PACIFIC OCEAN 1
E
F T of i |
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Methods and data sources:

species and birds): Young, BE, Beck S, Cérdova J, Embert D, Franke |, Hernandez P, Herzog S, Pacheco V, Timana M, Tovar C, and
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 |

Vargas J, 2007

de San Marcos, and many participating natural history museums and herbaria. See: http://www.
andes-peru

9 P! PS-Sp

Nacional Agraria La Molina, the Museo de Historia Natural de la Universidad Mayor
A Rl Ppdiot e, A
P
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