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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.

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 v Visw DEtaded speces Infarmation . Try the hew search tool
Red List 0 Export dista for analyss o Explre species
VIEW Summary Statistics © VEW Inagss
LEam more about The IUCN Rea List 0 Cresta your own s
antd meore

a Rameamber my seéacion
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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

.& The IUCH Fied List of Thewmen - c B -
QR Abowt ittt Clews PP T e, WM Temaries @.

ot Somcine 20132
- 0

b. Click on Taxonomy

Your Search Critersa
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c. Expand ANIMALIA
d. Expand CHORDATA
e. Tick AMPHIBIA,
AVES and MAMMALIA,
f. Press the arrow key to send the

Lk e “Won Seect
ok 40149 oot Seevh iy P
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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. e CreTTE
a single country or group of - e ' et
locations only. = - e

g. Click on Location, expand i '" | rﬂ:.n.
land regions, expand and tick Ul fosiey \F ",',;‘_’"" ML

the country of interest

h. Press the arrow key to send
the selection across to the

Ok the Foun Searma’ Baten
Do ) (L0 S0 SN kg e

Your Search Criteria panel S—— rvera dgesyoe sheve

i.  Next Click on Assessment Search the IUCN Red List

j- Untick categories not required S Your Seareh Cilterta
i.e. in this example unticking -- — ; o S
EX and EW and keeping the rest. - " i J—

00 - Dt D
T W L D

Semcmd Yews
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k. Press the arrow key to send the
selection across to the Your Search -
Criteria panel R

L

Thet a Beshaitd Wi

. 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 and additional attribute data, including the threat status of each of the species.

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

2.3.  Save the search and exporting to CSV format

.a The IUCN Red List of Threatenod Species 20142
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e. Once registered and/or

oi:

The IUTH Aot Uit of Tirurtened Soecien

SEms ) . hews wrtvers Spomanry  Bessucres

logged in, Click on Add your 551’

currentSearch

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

example |

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 a¥o expoet the results for affine use of provide & Tnk for others 1o accees your saved
NGA_AmpAveMam in_this search
\
example
["Aad your current search |

Export Results i. Scroll down to Export results

To download the sesus of your seasch, use the button below. Your saarch results will be
XOogted o common mm:‘_

and click on Export results

The dataset will then give a

Saved searches are permanently stored in your user accownt Once a search Is saved you status of Queuedfor export.

may 8lso export the resuits for offfing use of provics o link foc others 10 aCcess your saved

search

’ « Quaued for sxpont
Mdmml‘l&nl sasich

SaNaG Setrthee An email will be sent to you once it has
Saved saarches are permanently storad in your weer account Once & search is saved. you ic| ithi
may also export the results for offline use or provide a link for others to access your saved been eXported' ThIS s Usually Wlthln
search

minutes but may take hours for large

. - g

« Exportad on 08 Oclober 2014 SeafChES).

| Aca your custent 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 Spacies' 20142 v Doweminadds | A

About Instiatives Hews Photos Partners Sponsors Resources

Enter foad List soarch tormds) "9 ((orwem swancH orriows ) Discover more
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Saved Searches

Saved saarchas are permanently stored in your user account Once & search i saved. you k. Click on the exported search
may also export the results for offline use or provide a link for others o access your saved . .
searg e.g. NGA_AmpAveMam in this
+ NGA_AmpAveMam
: Dctober 2014 example

| Aca your current search |

Load Search

. Scroll down to the Export results

Lvdng then vemch wil replace your samemt searce Flapss sove your sanrch f yas may saxh
B b o i e

e | m. Click on Comma-Separated Values (CSV)

"
Permaind / and the zip file will download

i topy g dtrbule the followng bek

T Mlow theis 10 Wew yoay seorch sty yos

<Elucnﬁowm >

Your search meuts hine Do oeried Piadse ube e Mh
o pretnmad trmating

1ehr 30157 hdddasn

n. If the download has placed the file in a

o (0 demrvons tha axget 0 general download folder move the zip
file to a more suitable location e.g. in a
project folder

Plosts vote hat Pre Rod List dots may change dvr e The exportad daa (s cument oy of

OF Movernbinr 211 Ta chimn e Mbest dets. wan e faian bakoa. poun dagmned dats wil be 0. Rename the le file to Somthing sensible
aplaced wih Te mot! Cuven! 82
Reesht Expetiol Datn e.g. NGA_AmpAveMam.zip in this
Delnte Buarch eXample
Than smtrth 16 mavend 22yt smwed semchon a8 mam_cr_ s . . .
e 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
http://www.iucnredlist.org/

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

. 0‘. The IUCN Red List of Threatened Species™ 2014.2 My Downloads | EAQ | Conta
@EFS? About =initiatives :=News =Photos = Partners :Sponsors

Guading
P  CINCTET
for 50 Years ( ) @ LAAUNEY

Spatial Data Download

Resources

Red List Spatial Data

Key Documents

Categories and Criteria The IUCN Red List of Threatened Spacies confains assessments for just ove
of which about two-thirds have spatial data. This spahal data providad below
comprehensively assessed taxonomic groups. it is important to noie that som™
Data Organization as those listed as Data Deficient are not mapped and subspecies are mapped within the
- rental s| s The data is available as ESRI shapefiles format and coniains the known

SIpal Dbt Bowmlt) lr)aange of empedes, Ranges are depicted as pniygons, DBF files accompanying contain
RGBT RN TIEL T B taxonomic information, distribution status, sources and other detais about the maps
Quality (see metadata document)

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

Resources

Red List Spatial Data

The WCN Red List of Thweatened Spacies containg aszesaments for just over 73 080 apoches
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dats in selyzes or geneeal GIS suppent
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Main Daaset Specific Group(s) Descriptans and species lists
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AT D0MSS Tanalkas 41 Be0R05
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d. Click the links to navigate to each dataset and download the following global datasets:

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

These files are all stored in geographic coordinate system (EPSG: 4326). Be aware 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.

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

a. 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.

5] NGA_ Ampiveham v i WOOTI4124E Mty Otfine | 25|
1 NGA_Ampdotam covaip Open. 4 (zipp 35 KB
Frint
Ed2
-Zp .
Convert 1o Adobe POF

Convert to Adobe POF and EMad

%

» §C  Moosott Office Excel
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b. Scroll along the column headings\of the table. Some will need to be changed as GIS software
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such as QGIS will not accept them. Chhnge the ones listed below in red
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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"

E TextPad - Doc_un'n_;nt]_. A

||i File Edit Search View Tools Macros Configure Window Help ’
0= E| g&raE % EIDQ = r_gl g |@ Lot @|(§_Q’$ :[g'Fmdincrementauy :7

Documentl * X

"integer"”,"string”, "string”, "string”,"string”, "string”,"string”, "string‘—"
-

Search Results

Search Results R IRl o111

For Help, press F1

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



Using open source GIS software to support REDD+ planning

A B C D E F G H | J

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

| 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” = 56055 OR  [id no”-s6055 R |
3 22695490
a 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"= 22695490 OR "id_no" = 22695490 OR
3 "id_no"= 22695486 OR "id_no" = 22685486 OR
4 "id no"= 22695576 OR "id_no" = 22695576 OR
5 "id_no"= 22695673 OR "id_no" = 22695673 OR
6 "id_no"= 22695619 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

are in geographic Encoding | System

coordinate system (i.e. Source

EPSG:4326) Type | ESRIFieGDB -
c. Untick the dataset in the Dataset | CANGA_SpeciesRichness\iucn_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

n e (@i

' T enm @TL‘«

Sample

] Use unflernc layer

Provider specific Ser expresson

“id_no" « 22720012 OR
“d_no" « 58167 OR
“B_no" = 23184 OR
“_no" = 22652643 OR
“id_no" = 2285265) OR
“id_no” = 22211 OR

(e noca22m13sd )
O —

>
jo)
[
(0]
=
<
z
>
(o
(]
Q
°
©
(0]
Q
=
%
0
(]
T
<
Q
=]
Q.
©
Q
(%]
-+
]
5
=
o
[m
(0]
jo)
[
(0]
=
<
z
>
Q.
]
=
-+
=2
(0]
(%4
o
-
K]
c
o
=
<
—
>
Q
—

species list

Remove the OR from the last row and click Te$t to
check you got the syntax correct. This may take 5 -
10 minutes or longer depending on how many
records are being selected. If correct it should N
return the number of rows selected rg

i @ The where clause returned 4379 row(s).

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.

6 e an
To see that the dataset @ W
= e
now only shows the v, A ‘ o
filtered records right i L Owscme
i i 9 Tt Laywe St Vit

click on the IUCN spatial V. St Lingwr 5
dataset and click on = - &
Open Attribute table e P

lee b i Dt e

taw

presence compiler year
o 219 Acmonyx jubatus 1 \ 1|IUCN 2
1 219 | Acinonyx jubatus 1 \ 1/IUCN 2
> 219 Acinonyx jubatus 1 \ 1]weN 2
3 219/ Acinonyx jubatus 1 \ 1/ IUCN 2
4 219 | Acinonyx jubatus 1 \ 1/lUCcN 2
5 219 | Acinonyx jubatus 1 \ 1]UcN 2

Note the attribute table shows only the records filtered by the SQL query.

-]
Close the attribute table [ Aare——

. Right click on the IUCN spatial | &R m::—:—
dataset and Click Save as \2& " ——_— Sramm

e
L Owpbeme

T L e Takany

o Ly (2

S P (W3 Sawe Lo
T Cgtrwehere T

le 2o Loy Sfevtem Su
-

B Tetew Conrt
gt

.

Zagn Do L
Save the file with a new name.

e.g. nga_iucn_selection.shp in this
example and Click OK

e Note: Saving may take a long time (likely 40
_ | minutes for a selection with about 1500 species

— “1 from the global layer) so be patient.

11
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2.8.

e A5

)

g. Right click on the subset

IUCN spatial dataset e.g
nga_iucn_selection.shp in
this example and

Click Save as \
h. Save the file with a new

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

the table of contents e.g. in this example remove L 3 -
iucn_rl_species_2014_2_no_sens £ B S S Uiy
Sot Laper €3S
a Set Prowet CRS foom Layw
q 1N Cpen Mtnb te Iyrle
J apglelden;
% Sk :
£1 Syve & Layes Defindtizn File
Fhes.
{g »-::-lm.nln.m
@ essss
A Copyinghe
From the previous selection select out the current native species range
a. Right click on the newly added subset species layer e.g. - e s
= L) Tecenmn agw
nga_iucn_selection.shp in this example and and W (o0 = msare.cn Mo i
H H " . a::::|
Click Filter 7z s
» Al
q " cw::-muhun
J Tyeitteq
b. Toonlyinclude categories as advised by IUCN £ \@
Presence -1 (extant); 2 (probably extant); 6 (presence :
Fregecis
uncertain) Origin — 1 (native); 2 (reintroduced); 5 f Prrsre
g Lagy k.
(origin uncertain) -
St proveder Stec e _
Put the following | ,:‘ iy it AR
expression into the _na -
snoreel
H H . pressnce
Query Builder window: s = — -
"presence" =1 OR your 2 RIS
c2aten
"presence" =2 AND sowrce
“origin" =1 OR "origin" | _
=2 OR "origin" =5 - LXE % " NOT
ey . - LeE AND oRr NOT
c. Click Test AN SR B SN
. e\
Click OK to close the “presence” = 1 OR "presence X 2 AND "origin” = 1 OR "origin = 2" OR
Query Result window izaciieta |
| | e e e
0 The wocs clededwamea €230 ol f
e. Click OK to close the Query Builder window

N8 B HN AN

_ Zoom to Layer
1@ y

Show in overview

& Remove
|| Duplicate
Set Layer Scale Visibility
Set Layer CRS
Set Project CRS from Layer
Open Attribute Table
/' Toggle Editing

Save As Layer Definition File...

12
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T?;Zi_ﬁSaye vector layer as... L‘ 7 x= )
:I\ '
| Format | ESRIShapefie ix
@C:INGA_SpeciesRichnesslnga_iucn_selection_PO.lshp) I \ Browse ‘
e
CRS | Layer CRS B
[WGS{M ] \ Browse

Encoding  System =

[] Save only selected features

| i creation
< R Add saved file to ghap

Symbology export ' No symbology 8
Scale [ 1:50000 =
-~
p | | Extent (current: layer) E!

C ok )| | cancel | Hep |

i. Click OK

2.9. From the previous selection select out terrestrial species ranges

a. Right click on the newly added subset Lo "X
. Vl-l b Zoom te Layw A
species layer e.g. ) PRE). (— Shaw  iverviow
. . . . x = 3 .m”
nga_iucn_selection_PO.shp in this W B o s e
example and and Click Filter Y S Layw Sl Vinhibty
St Layst RS
n St Project CRS from Layer
b. To only include species which are @ '/' ;’.':.""';"“' e
terrestrial put the following expression * Saer
3 . . , Sovew A Laper Defivtion Fde
into the Query Builder window: S

"biome_terr" = 't'
c. Click Test
~
d. Click OK to cIo“Sst\he Query

. ~
Result window ~
\ ~

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

<
TN
NOT
Fravger wecte Bar prvseen N
e. Click OK to close the Query o RS

Builder window \ ﬁ|
v .
D) L Lo Lt
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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

A Zoomto Layer
| Show In overview
4 Remove
L. Duplicate
Set Layer Scale Visibility
Set Layer CRS
Set Project CRS fram Layer
[% Open Attribute Table

Save As Layer Definition File,,

, Filter,,
L] Show Feature Count
@ Properties
Rename
@ Copysyle

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

_,?z Save vector layer ;s'..,
Format  ESRIShapefile

—
Save as I C:INGA_SpeciesRichnesslnga_iucn_selec’(ion_PO_‘l’.shQ

——

CRS | [ﬂyer CRS

[wasss

Encoding
[] save only selected features
ip aftribute creation
q | X Add saved file to map

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

a. Fromthe Vector menu >> Data ‘ Ved;’flf R:st:’ D‘:“b“e ’Web S e ik
. uffer by Percentage 2 i
management tools >> Split vector ﬂ Coordinate Capture n ;) Q }a P> |

layer | Dxf2shp - e
Y GPs =N 8| B %

Group Stats
B openstreetitap
Road graph

Spatial Query
Split Layers By Field
Table Manager
Topology Checker
‘ Analysis Tools
2 Research Tools ’
@ Geoprocessing Tools »
& Geometry Tools »

Y v v v v v v v v v w

Data Management Too % Define current projection
- Join attributes by location
[T Merge shapefiles to one

Create spatial index
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b.

C.

Under input vector layer choose ./ Splitvector Ia_ B

the name of the species range file

npulussterays
you want to split. e.g.inthis _»

example | _unigye ID Tield
nga_iucn_selection_PO_T.shp

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

each species.

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 ' Layers &)
(=] Y nga_iucn_selection_PO_T

interest e.g. nga_border_dd.shp in this

example and open Attribute table & ‘i ngaincn:selection. PO
. =] (ZJ nga_iucn_selection

Click on the toggle editing button in the ﬁ, L

attribute table window R Show in overview

& Remove

|| Duplicate
Set Layer Scale Visibility
Set Layer CRS
Set Project CRS from Layer

)
(-]

la S
@
L5

N

) Zoom to Layer

J/ Toggle Editing

Save As...
Save As Layer Definition File..,
Filter...
, Show Feature Count
vo Properties
hd
& Rename
IR Copy Style
IS03_CODE STATUS CAPITAL Te};p Terr_Name Color_Code Shape_Leng
0 187 NGA Member State Abuja \I 79 | Nigeria NGA 48.0857211107
1 187 | NGA Member State Abuja Ng Nigeria NGA 48.0857211107
2 187 | NGA Member State Abuja 179 wgeria NGA 48.0857211107
3 187 | NGA Member State Abuja 179 NiBQQ‘a NGA 48.0857211107
2| \ ]

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
1

Yly update,'O selected features

@ eate a néw field | | Update existing field

o tputﬁeldr!ame’m / |

Outputﬁeld'cype Whole number (integer) | v (oBIECTID

Outputﬁek{ width | 10 10 _) -; Precision

Fund:oni#t Selected function help

! |

‘ Search " |
I

|

Pate and Time

Opfrators :
-Conditionals ,
Math s

- Qonversions '
|

BEEERE

o 7 I TR R W

e.

I Ngers
I8 Ngea
T2 iges

ApsasTEN |
azperzmns

_w’_l '-'welwm-luwl
" hgee

szl 7
T desarannT] TS eseecooemio|

g. Inthe Processing Toolbox, search for the SAGA

- shapes to Grid tool

h. Double click on the /

Processing Toolbox

Shaped to grid tool [Sham ta &

B @ SAGA [223 geoalgorithms]

16
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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 / /
2
I > V4 1
.¢; Shapes to grid 7- __/ - I, V2 L—LhJ
- > — - 7 -
Parameters g Help /| // /
e 7
/ 4 / [~]
Shapes / / /
7 / 7
Aftribute > / /
/ /
/ & I
Method for Multiple Values / //
[0] first // /
Method for Lines / //
[0] thin 7,

4
Preferred Target Grid Tyee

 —
Cin]integer (1byte) ) 7/

[ S

Output extent(xmin, xm}‘-(,/ymin, ymax)

;

[Lea en:a“-.:cx--sle/'“:: ering extent] :]
(-]

(-]

Cellzize K
0.008333 =

Grid

C:/INGA_SpeciesRichness/NGA_GRID_values1 tif

KIDH

o\
\ Run Close

b \

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)
o x

" PO _seincton WO T

w W selection MO

@ AR AP elortion

D m A et
, a (L0

o

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

2 Processing Toolbax @

' clip grid / & 1
&l @ SAGA [228 geoalgorithms]

) Shapes—Brt——————_
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

Parameters j}r”Lo_g ! Help

“ Input Polygons Output Load in QGIS
1 Yes v ‘
} : om open layers i Yes =1
i {  Select from filesystem | i
I I | Yes ||
/ “
I / o ]
/ Run | Add row Delete row | Close |
7

c. Click on the ... in the first row of the input
column and select from open layers

s
|
-

d. Select AOI (i.e.the grid of the area of
interest where all cells contain the value
of 1)

e. Click OK

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

T = Sy : R 4 s &l
gimb Processin -C[;p ., q‘.&; '?:2 ?:;- L“’;
‘ Parameters \ Log | Héb | )
Input Pougons [ Output Load in QGIS
Aol { . [— Yes -
Select from open layers | A
| Select from filesystem ‘ Yes | X
Yes |
I o
Run | Addrow | Deleterow | |  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

/; Openfile L
. » Computer » Local Disk (C:) » NGA_ SpeciesRichness » nda_iucn_selection_PO_T_splits ‘v| 3 [l| Search nga Jucn_selection PO... O
Organize v New folder =~ 0 ®
- v
' Name Date modified Type Size Cl |
s el SR 1 :
B | || nga_iucn_selection_PO_id_no_ 45953631.... 14/10/2014 09:15 SHP File 1112 KBI
||| nga_iucn_selection_PO_id_no_61612961.... 14/10/2014 09:15 SHP File 96 KB |
||| nga_iucn_selection_PO_id_no_61612971..., 14/10/2014 09:15 SHP File 46 KB
| [_J nga_iucn_selection_PO_id_no_61627052.... 14/10/2014 09:16 SHP File 185 KB
||| nga_iucn_selection_PO_id_no_61650582.... 14/10/201409:16  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
| L| nga_iucn_selection_PO_id_no_61914670.... 14/10/2014 09:17 SHP File 500 KB
||| nga_iucn_selection_PO_id_no_62026481.... 14/10/201409:18  SHP File 4244 KB
||| nga_iucn_selection_PO_id_no_62120190.... 14/10/2014 09:18 SHP File 7,346 KB 3
| || nga_iucn_selection_PO_id_no_62774969... 14/10/201409:19  SHP File 6,916 KB y =
—
File name: & [sHpfilestshp) D)~
—— =

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

(ot ¥ Foygons Output 1 Load in QGIS ]

A0l ~—"" . |o_dno_2100smp .. | [— Yes v |
| °0_id_no__575.0.shp| .. | Yes |~
; [ 20_id_no_gt1.0shp| .. (s Yes |~
i [ 3_id_no__1550.0.shp | I Yes |~
| { did_no_17930.shp| .. [ Yes |~
\ 3_id_no__2054.0.shp | Yes |~
‘ J)_id_no_2147.0.shp | ... \ Yes |x
\ >_id_no_37440.shp| .. e Yes -

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

Input Polygons Output Load in QGIS bl

A0l >0_id_no_219.0shp| .. Yes -

A0l 50_id_no_575.0.shp | ... / Yes
A0 50_id_no_811.0.shp | .. / Yes
| Ao 3_id_no_1550.0.shp | / I Yes
A0l . pano_wsosw| . A | |Yes
AOI 3_id_no__2054.0.shp | / ‘ Yes
| a0 J_ia_no_2147.o.M Yes

| a0 Jid no 37Mshp | Yes

4

4

4

4

4

;774V4,4*,i_

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

19
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Organize v New folder

g

No items match your search.

File name: [

Save as type: [TIF files(*.tif)

‘4 Hide Folders

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

7, Autofill settings
n. In the Autofill

mode box that Autofill mode ]FTII with parameter values
appears pick Fill |

Parameter to use ;Polygons

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.

7 Sach Processing - Cp g1 with polgon

50_d_se__2150.shp _PO_d_no__215.0.44
S0_d_na__5T50.shp _PO_d_no__575.0.44
S0_&_no__S1.0shp |_PO_xt_no__&11.0.14

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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|/, Batch Processing - Clip grid

Parameters | Log | Hélp |

Input Polygons

Output Load in QGIS

30_id_no__219.0.shp

_PO_id_no__219.0.tif

20_id_no__575.0.shp

_PO_id_no__575.0.if

20_id_no__811.0.shp

_PO_id_no__811.0.tif

g. Click Run to run the batch process

‘ Addrow | | Delete row

r. Inawindows 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. 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
(i.e. that of the AQI).

First, reclassify the Mask raster so that all the values are

reclassified to 0

a. Setthe input AOIl raster. e.¢.

NGA_GRID_valuesl.shp in this example

b. Setthe Method to Single

c. Setthe old Value to 1 and the new value to

0
d. Setreplace no data value to Yes
e. Set new value for no data values to 0
f. Set replace other values to Yes
g. Set new value for other values to 0
h

. 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

——

Parameters | Log | Help

W ik
<.~ C:MNGA_SpeciezRichness/NGA_GRID_values tif
T ——

Method

[0] single
old VAT ior single value change)
f 1.000000

’/ new value (for single value change)

0.000000

operator (for single value change)
1=
minimum value (for range}
0.000000
maximum value (for range)
1.000000
new value(for range)

2.000000
operator (for range)

0] ==
Lookup Table
Fixed table 3 X 3
operator (for table)
107 mi
eplace no data values

Yes

new value for no data values

0.000000

replace other values

0.000000
eclassified Grid

C:MNGA_SpeciezRichness/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.
i. Inthe processing window expand Models and Expand UNEP-WCMC custom toolbox

Processing Toolboe

Search...

B} Recently used algorithms

ﬂ Buffer by percentage [2 geoalgorithms]

a GDAL/OGR [32 geoalgorithms]

-4y GRASS commands [167 geoalgorithms]

& Models [15 gecalgorithms]

- UNEP-WCMC_custom toolbox

. B # Step1_Make individual species rasters cower full extent of AOI

o

o 0 - - -

j- Right click on Step1_Make individual species rasters cover full extent of AOI and execute
as batch

Search

4 Recently used sigorthms

i1 % Buller by percentape [2 geanigorthma]

7 38 GOALOGR [32 geoahyorthma]

5 & GRASS commands [167 geasljorihma)
= & Nodes [15 peosigorthma]

[ UNEP-WCNC, custon toobox

Shept _Vaks Mdivddiine sooces rasiers tovawe Al &

Execute

k. Click on the ... in the first row of the InputRasterLayer column and select from file
system. Hold down shift and select all the species tifs generated in the previous section.

I Click on the ..qin the first row of the MaskRasterLayer column and select from open
layers. \ '

m. Tick the AOI ra&ter containing the 0 vqlues e.g. NGA_GRID_values0.tif in this example.

n. Double click on {he column heading NlaskRasterLayer to populate AOI down the column
I |

4 Vst Outpatch
| FO_d_na_21803t . s 2955 12 091752858 |_PO_d_no_2180 8¢

-
| PO_d_ne_ 57508 _GRD) wames Uy 0ny peages t | 20 d me_sraaw

_PO_a_ro_2t10ar | = A CIBSS‘B 511753058 / [ _FO_d_ma_Evianr

PO_i¢_so_ 1753081 - _GRO_ «0sss sai7529se e Im_a-m__:m.cu
Y hrceod

PO_G_so_203408f . _GRO_valeod. oafnmitmess ;no_a_m_zouqav
PO_8_sa_2147 081 _GRO_ 05q 13 92752056 " 1P0_@_re_2ta7ast

PO_@_so__ 1540 05t _GRID)_ B ] 1PO_g_ro__ 15205 3¢

izleizlzlzlelzlE

e

P0_@_ro_jTacoat! . foa GRD lami.nawsussl' {PO_d_ro_37440.3

o. Click on the ... in the first row of the MpskExtent column o,
and use layer/canvas extent and changk to AOIl e.g. —_— Useuma
NGA_GRID_values0.tif in this example Ind click ok. e — ]'f

p. Double click on the column heading MaskExtent to populate Lo [oomeny)
the AOI extent down the column

g. 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

/; Savefile
. <« NGA _SpeciesRichness » tmpgrids v | ¥4 [ll Search tmpgrids ol
Organize ¥ New folder = v @
*  Name - Date modified Type Size
(d |
E_ No items match your search.
JI_I
E
~ < 1t | »
File name: .tif v
Save as type: | TIF files(*.if) ~|
—

'+ Hide Folders “ Canesl

In the file name box put .tif
In the Save as type box pick Tif files(.tif)

Click Save
Change the Autofill mode to Fill with parameter values and change the parameter to

< c +w

use to InputRasterLayer

Parameter to use ‘TnputRasterlayer e

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.

ohlayer?

Moschators Ouputiasser_lang!
}755.25.0102320312 4 |_PO_d_no__ztaonr
Jor58 25 010250312 B _PO_d_no__STS 0.1
44758.35.0102330312 ; _PO_4_no__ 811 onr
}0755,29,0102330312 . lpo_d_se_1s00mt

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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— = 5 —
' ./ Batch processing i il

@ Batch processing successfully 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 Toolbox

Search...

[} Recently used algorithms
... ﬂ Buffer by percentage [2 geoalgorithms]
a GDALIOGRH [32 gecalgorithms]
:E GRASSE commands [167 geoalgorithms]
- o Models [15 geoalgorithms]
Eh UMEP-WCMC_custom toolbox
- wff Step!_Make individual species rasters cover full extent of ADI

Oy I e W |

]

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

¢ B UNEPIWNQUMC_custom toolbox
i St _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 Ramggters | Log | |
NP aSTET Ay P —_ Raster1_0
new folder to put some the e — o
. ) . _PO_id_no__219.04F Ny .. BSM
flnal OUtpUt Species rastersin _PO_id_no__575.0.tif 2sRichness/g1_0/2.tif
e.g. in this example _PO_id_no__811.0.tf .. =sRichness/gl_0/3.if
C:\NGA_SpeciesRichness\ PO_id_no_1550.04if | .. |ssRichnessigl_0/4.tf

nga_iucn_selection_PO_T_ e Rl s
splits_grids_final_1_0

0%

Add row Delete row
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%

,?; Save file

;; WEINGA'SS) 6 nga wicn Selection PO.T-Splits grids-hpal 1:0

File name:  tif

Save as type: |TIF iles(".tif)

¥ Browse Folders

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

g. Click Save
[ putorseing: | =Gl
Aol mods Fll!wnthnumbers v
Parameter to use lInputRasterLayer\ lv] U

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 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 i.e.e to stop them drawing
c. From the main menu pick Raster>>Raster Calculator

Wi B Ve Lt Semmpn Mg ond B | Deiese e Leeicel  Weosang el
31 I ~ D = r
L Al bt - ’ " - o e »
n BRESR o™ PP RALR B- = o
| . 5 s :
» 5 B ' - . - - . .. - . = - { "3
‘ , — RSN erme o 18
e . ."f P vwwevpn 0 . x|
'a 1 ‘:‘ = Dy ey .
' 1 Ly . Fucersy et sgertms ]
y L “’ Cotemeni . :::: Creats & Vors
q ° S
' R . il g iy
L A My 2 & T ey e twn
ﬂ’ ‘ L] Veceiorenn . é ‘:;av_nn- réas o
n [P Sep— "ch sam
|
= g " e R BT by peretege O gean
‘" © &R ORIz gresgerto
..1 1 0 g GRASS conmants [1E7 pecal
= © o Mocws [W gyt
q ¢ I Faweple rocks)
o
P 4 M Ovm
(*] » » Took
[ COER WO Gaten Wl
: $ * UNEPAWONC_cwwtory Iaclane
x=Fw & St v
) ° & D Fechawtyre |2
= ' - £ ANIO Gutel Wi Deeprge T
. 1L Q P -
B oo ynn sewe [y i oer »)  Reader Bil ¥
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k. Click onthe ..., navigate to the folder to place the output and give it a new name. e.g.

Open Excel
In row 1 of column A type 1
In row 1 of column B type "

In row 1 of column C type =B1&A1&"@1"&B1&" + "

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

Fill the rest of the columns so = M fe| smisa1s@rsBIE -
A C D E F G

it looks similar to the image 1] 1" m@1+
right 2 2" @1+

3 3" "@1"+

4| a" @1+

5/ 5" "s@i"+

6 6" "6@1"+

7 7" "TE1"+

8 8" "s@l"+

9| 9" "1+

10 0" "10@1" +

11 11" "11@1" +

12 12" "12@1" +

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

“1@1”
@1

“13@1”

“15@1”

“7@1"
“1E@1"
“a@1”
“20@1"

“o@1” Output layer
2@ Current layer extent

“14@1" X min

“16@1" ¥ min
Columns | 1441

' b

Raster bands Result layer

MAKM_AMP_BIRD_richness_PO_Ttif D

4k

266843 KMax | 1467628

427714 Y max | 1380176

A A

Rows | 1155

Cutput format

2@ X Add result to project

w Operators

>

Raster calculator expression
T2 +

M203@1" +

M204@1° +

“205@1° +

“206@1"

Expression valid

Cancel

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

This is the final species richness dataset
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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

L

"AL

* For regions on the westom slope of the Andes, which am S
oulsids of the aros corsidecsd in the undertying mody

. 1
e - . s : : .

O 80 180 240 X0 400km -

ﬂnmmmm

pecies aed birds). Yourg BE Book 8 Cadovs J Emtet O, Franke | Hemandez B Hezog 5 Pacheco V. Timand M. Tovar € and Vainpos J 2007,
Dl iaritamon maps 0f 57es 08 endemst 1o th asl sopas of e Ardes 1 Feru and Bolsa. NatareSane, Arbngion Wgnia USA
auvwet»mmmmwc«muwmqummmwmwmw‘mmwwum-wuwuum-»mnauwmv@u
S0 San Marcos. and many (s EEng Natiesd Mstory IMOsHms and heana See 2p e ) e DS SECHS ANTNTEC 51 GhC (.
arcdes. ey
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