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The UNREDD Programme is the United Nations Collaborative initiative on Reducing Emissions from
Deforestation and forest Degradation (REDD) in developing countries. The Programme was launched
in September 2008 to assist developing countries prepare anteimgnt national REDD+ strategies,

and builds on the convening power and expertise of the Food and Agriculture Organization of the
United Nations (FAO), the United Nations Development Programme (UNDP) and the United Nations
Environment Programme (UNEP).

The United Nations Environment Programme World Conservation Monitoring Centre NVAER)

is the specialist biodiversity assessment centre of the United Nations Environment Programme
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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 notimber forest products. Some of the potential benefits from REDD+, such as
biodiversity conservation, can be enhanced through identifying areas WR&RBD+ 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+. @parce software is releasatder a

license that allow software to be freely used, modified, and shanég:(/opensource.org/licenser

Open Source GIS software can be used to undertake spatial analysis of datasets of relevance to
multiple benefits and environmental safeguards for REDD+. @parce 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 poteitidluilding 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 ingingof how to select and analyze and export
information from the norspatial species data on the IUCN Red List website and how to further
analyze the information alongside the IUCN spatial data using QGIS, an -gpence desktop GIS
software. Please nte that the last part of the tutorial can currently only run in QGIS version 1.8 as it

is reliant on the QMarxan plugin that is not yet available in more recent versions.

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
webste provides a user friendly interface and gives the user flexibility to customize searches based on
a range of criteria. Users must register with the website to save and export customized searches.

2.1.1. Searching for non -spatial data

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

Click orcontinue to the IUCN

. The IUCN Red List Discover The IUCN Red List
Red List
View detailed species information Try the new search tool
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 searahdormals birds and amphibiansith threat status of
Critically Endangered (CEpdangered (ENYulnerable(VU) Lower Risk: Conservation Dependent

(LR) Near Threatene@\T) Data Deficien(DD)or Least Concer(LC)

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

The IUCN Red List of Threatened Species™

:About :initiatives :News PP .os :Partners s,

rer e Lt searen o) G

a. Click orOther
Search Options

b. Click onTaxonomy

Search the IUCN Red List

GyperoTT
LEAST NEAR
I Text search:
w w
Wodifier:

Rl Search the IUCN Red List

o5 B
g 5 A — Keywords
: eats

Exact phrase =

Clear all criteria Load search Save search

Your Search Criteria

No criteria selected

Enabling the wise use of wetlands through integrated wef

[

n

Habitat # [ ACTINOPTERYGIL
Life Histr.y & I CHONDRICHTHYES
d. ExpandCHORDATA ~ o o
AVESNd MAMMALIA .
selection across to th¥our Sea
search to a single locatiang.
J g o
T el
g. dick onLocation, expand [ Heuis
ig
h. Press the arrow keyo send e ot tictors herencinn an Trickan s Funhs

Systems : CHORDATA
W AMPHIBIA
Threats = ¥ AVES
c. ExpandANIMALIA PR Y Ccoruuaseonons
: $E e
e. TickAMPHIBIA ;rm
and varieties ‘: o ECHI
f. Press the arrow keyo send the N
Criteriapanel
You may wanto limit the Search the IUCN Red List
Location
a single countrypr group of Location [ dibert
.g y) g p Systms :’l::z:lawgiascar
locationsonly. CE.
=i
land regionsexpand and tick ) e
the country of interest o ahows o nigery
-7 R
. [ Introduced [ Vagrant [ Uncertain
the selection across to the ’
Your Search Criteripanel

i. Next Click oAssessme Search the IUCN Red List
j.  Untickcategories not required [=m

i.e. in this examplenticking --- o I ——— = 5
EXand BV and keeping the rest.

Publication Years

[¥ VU - Vulnerable @ 2002
[¥ LR/cd - Lower Risk ¥ 2003
Conservation Dependent @ 2004
I 2008

@ 2007

LTS

@ 2009

k. Press the arrow keyo send the : @ 2010
| Under petition @ 2011

[T) Needs updating (older than 10 & 2012

selection across to th¥our Searc oo, 9 am;
Criteriapanel b

|. ClickRun search

9] 1996 (animals only)
[ 1998 (plants only)

Clear all criteria.

Your Search Criteria

Selected Taxonomy
AMPHIBIA

ES
MAMMALIA

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

[Runseaen 3]

Clear all criteria

Your Search Criteria
Location Medifiers
Native
Selected Locations
Nigeria
Selected Taxonomy

AMPHIBIA
AVES
MAMMALLA

Click the "Run Search” button
below to run your search using the
criteria displayed above

e ®

Clear all criteria

Your Search Criteria ||

Selected Categories

CR- Critcally Endangered

EN - Endangered

VU - Vuinerable

LR/cd — Loveer Risk: Conservation
Dependent E

NT or LR/nt — Near Threatened P

DD - Data Deficient

Selected Years
1996 (animals only)
1998 (plants only)
2000

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

[insean 3

This search will result in a list of species withinAMPHIBIA, AVES aWtAMMALIA taxonomic growsp
that have critically endangered&ndangeredVulnerable, Lower Risk: Conservation Dependent, Near
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Threatened Data Deficient ot.east ConcerRed Listtatus. The search will produeelist of species
with additional attribute dag, including the threat status of each of the species.

There are other criteria that you may want to include. FangXe, to limit the searcho species
dependent upon a particular habitat type you would click on Habitatetpand and tick the relevan
habitat type and send that across to the search criteria panel.

2.1.2. Save the search and exporting to CSV format

The IUCN Red List of Threatened Species™ 2014.2

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

About :Initiatives :News :Photos :Partners ::Sponsors :Resources
—_———— Save/Export Search
Discover more

If already registered
Explore or refine your 7 @] =] =) W] 6 A E 2] [25] [nen Save / Export Search - .
ot e s fill in your emailaddress

Acanthixalus spinosus . shon o
Status: Least Concern ver 3.1 % PR

=H oo ‘ and passwordand click

The IUCN Red List of Threatened Species™ 2011.1

— login

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

c. If you have not yet
" Login registered you need

Login

account
(see box below)

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

ease enter your e-mail

E-mail address,

Passwaord:

An account is

Create Account or Request New Password \

If you do not have an IUCM Red List user account, or if youlhave forgotten your password, needed In Order tO
please enter your e-mail address below. A password will bf§ sent to the address you provide.
Emailssdiess [ save and export

Fteisey p— the searchresults.

Type the two words: —

d. New users will be asked to |
fill out the details in the |
box below I
l I
The first time new users export a search, |
they are required to fill out some informatign

User Information

‘We agree to respect your privacy. Please see our privacy policy. abOUt themselves and the intendEd use Ofl
First name: the data I

|

|

|

|

|

|

|

|

|

| : :
I Phore s Click onSupply your |
|

|

|

|

|

L

Last name:

Mailing address:
(optional)

s, | Plessa selct 4 oty ) " information and fill in the requested detailg

residence: (no permanent residence)
Afghanistan

W

Albania
Algeria

(Hint: On many browsers, press the first letter of your country name to H H
Jump in the list ) Click orSubmit

Affiliation: (Please select a sector) [+
Please indicate how you intend to use the exported IUCN Red List data: I




Using open source GIS softwarestgpport REDD+ planning

The IUCN Red List of Threatened Species™ 20111 R

e. Once registere@dnd/or
logged in, Click oAdd your
currentSearch

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

Enter Red List search term(s)

me » 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.

gaches

Add your current search

f. Give the search a name
e.g.NGA_AmpAveManin this
example T r,, —

|
Ent o NGA_Ampavertam

STy TaXGTomY
AMPHIBIA

Add {0 5aved searches.

g. Clickadd to saved searches—

Saved Searches

h . Cl |Ck on th€5aved SearChB.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_AmpAveManin_this search.
ke AVEN
example NGA_AmpAveMam
[ Add your current search |
Exiiort Results i. Scroll down to Export results
To download the results of your search, use the button below. Your search results will be and CIICI@n Export reSUItS
expodaddascammon downloadable formats.
Export Results
Thedataset will then give a
Saved searches are permanently stored in your user account. Once a search is saved, you status Of Queued for export
may also export the results for offline use, or provide a link for others to access your saved
search.

- NGA_AmpAveMam
= Queued for export

| Add your current search |

Savnd Bearvhes An email will be sent to you onitehas
S d h d i O h i d H H H
e ey been exported. This usuallywithin
R inutes butmaytake hours for large
+ NGA_AmpAveMam . minutes bu Yy g
< Exported on 08 October 2014 SearCheS

[ Add your current search |

j- Refresh the browseto see the status change to show the export is complete or if it is taking
a long time log out and once themail has been receivedog back in to the Red List website
and click on thévly DownloadsTabto get back to your saved searches.

. ”. The IUCN Red List of Threatened Species™ 2014.2 My Downloads | } AQ | Contact | Terms of use | IUCN or

RED =About :Initiatives :News :Photos :Partners :Sponsors :Resources
poi
LIST _—
Guiding
onservation Enter Red List search term(s) @ Discover more

C Vi
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

k. Click on theexported search
e.9g.NGA_AmpAveManin this

[ 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 may and distribute the following link:

Export Results

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

& Comma-Separated Values (CSV]

#elow to download the export in

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

example

Scroll downto the Export results

. dick onCommasSeparated 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

Renane the zip file tosomthing sensible
e.g.NGA_AmpAveManzip in this

Delete Search example
Th‘SD:E:::r:VEd to your saved searches as "mam_cr_en". p. nght CIiCk on le fOlderextraCt the Ccsv
file

g. Renamethe c¥ file e. gNGA_ AmpAveMantsvin this example

2.1.3. Download the IUCN Red List spatial data layers

The next steps are for downloading spatial data. It is only possible to download the whole global
dataset. It is not possible to filter by county prior to downld&ds important to note that some of the
spatial datasets are very largH.you have redeed the spatial data directlfrom 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 theResourcesab, click onSpatial Data Downloady

e
L
RED
LIST

Guidi

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

:About Initiatives :News =Photos :Partners

Enter Red List search term(s) @

:: Sponsors

Xey Documents

]

for 50 Years Cutegories and Criteria

Classification Schemes

. Data ** ganization
Home » Resources » Spatial Data Download

Spatial Data Download

Information Sources and Quality

Assessment Process

Resources

Key Documents

Categories and Criteria The IUCN Red List of Threatened Species contains assessments for just ove RSV ENEIEHE

SR of which about two-thirds have spatial data. This spatial data provided below [ETS SIS
Classwication Schemes comprehensively assessed taxonomic groups. It is important to note that som ™ EPTETEREEER

as those listed as Data Deficient are not mapped and subspecies are mapped within the
Spatial Data Download parental species. The data is available as ESRI shapefiles format and contains the known
range of each species. Ranges are depicted as polygons. DBF files accompanying contain
taxonomic information, distribution status, sources and other details about the maps

(see metadata document).

Red List Training

Red List Spatial Data

References

Information Sources and

Quality
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c. <roll downon the Spatial Data page the Datasets table
Spatial Data Download

Resources

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

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

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

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

pany
Information Sources and ion status, sources and other details about the maps
Quality (see metadata document).

Assessment Process Please note that the files are large and download times could be quite lengthy. The Taxonomy
Red List Training Table are full taxonomy and Red List status tables providing higher taxonomy and species

assessment information for each group. Please be aware that the specieslists may notmatch
the spatialdata due to Data Deficient species not consistently mapped and subspecies
Acknowledgements beginning included within parental species polygons.

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

Red List Spatial Data

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

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

Note: A species richness page will be available shortly.

Main Dataset Specific Group(s) Descriptions and species lists
P E Includes mammal families for seals. sea lions and walrus. whales, dolphins
Marine Mammals anid - i dlon
i Excludes mammal families for seals. sea lions and walrus. whales. dolphins
Mammals E Terrestrial Mammals E ol Z G dudono
N Table E Species list from website
Tl s hihians@ Species from the order Anura as a shapefile.
o hibians@ Species from the order Caudata as a shapefile.
Amphibians = : 4
i e ymnop :
Chsailian A hlblans 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,

Birds

T

d. Click the linkdo navigate to each dataseind cownload the bllowing globabatasets:

0 Mammals
U Amphibians
U Birds (via the link to th8irdLife 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 lage 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.

2.2.  Vector Spatial Data Selection and Preparation

2.2.1. Format species CSV filein 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_AmpAveManCS\n this example. Open the fil&xcel(or if using completely open
source software ilfsnumericor Libre Office Calq)The Screengrab emgples below usé&xcel.

| 28] NGA_AmpAveMam.csv 08/10/2014 12:46 Microsoft Office E... 225 KB|
| 1) NGA_AmpAv&Viam.csv.zip Open d (zipp... 55KB
Print
Edit
7-Zip »

Convert to Adobe PDF
Convert to Adobe PDF and EMail

Scan for viruses

Move to Quarantine

Al x we

Open with » X Microsoft Office Excel
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Home | Insert Page layout  Formulas Data Review  View  Adddns  Acrobat @ - =7 x
& cut Calibri -l - | S Wrap Text General - ﬁ Normal Bad E- §< @ A ? fﬁ
= 143 Copy - 9] Fin-
M| Pacte F Formst painter B I U -|i-[&- A~ [E Merge & Center - |[EF - o 5 ||%8 5% srf"ﬂda‘ttl\f"r:\_ asﬁ;:;\a:- Good Neutral D GREE Forl 2 Clear~ ;Ttr:'ﬂ't ;T:nﬁi I
Clipboard & Font (] Alignment = Number (o Styles Cells Editing

AL - x| species_ID ¥
A B [ D E F G H 1 J K L M N [e] P Q R s T u v w Y

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 IMALIA CHORDA AMPHIANURA HYPERO Acanthi spinosus (Buchholz & Peters, 1875) Lc 21 2013 unknown N

3| 22695490 ANRAQLIA CHORDA AVES ipitebadius  (Gmelin, 1788) shikra  Eperviershikra  LC 3.1 2012 stable N

4| 22695486 ANIMALMCHORDA AVES te castanili Bonaparte, 1853 Chestnut-1 Autour 3 flancs rous LC 31 2012 decreasin N

5 22695576 ANIMALIA CMORDA AVES. ite erythrog (Hartlaub, 1855) Red-legge Epervier de Hartlau LC 31 2012 decreasin N

6 | 22695673 ANIMALIA cmﬁ% AVES. te melanol Smith, 1830 Black Spar Autour noir Lc 3.1 2012 decreasin N

7 22695619 ANIMALIA CHORDA AVES iteovampe Gurney, 1875 Ovambo S Epervier de |'Ovam|LC 31 2012 increasingN

8 22727705 ANIMALIA CHORDA AVES ite toussen: (Verreaux & Verreaux, 1855) Red-chested Goshawk Lc 31 2014 decreasin. N

9 219 ANIMALIA CHORDA MAMNRNW FELIDAE Acinonyjubatus (Schreber, 1775) Cheetah,  Guépard Chita, Gut VU Azacd; C1 3.1 2008 decreasin N

10 44938 ANIMALIA CHORDA MAMN RODEN MURIDA Acomys johannis Thomas, 1912 Johan's Spiny Mouse, Johan's {LC 31 2008 stable N

11| 22714745 ANIMALIACHORDA AVES  PASSERSYLVIIDZ Acracef arundin: (Temminck & Schlegel, 1847) Great Reei Rousserolle turdoic LC 3.1 2012 decreasin N

12| 22714859 ANIMALIACHORDA AVES PASSER SVN(D}ACrnCE[graclllm (Hartlaub, 1864) Lesser Swi Rousserolle des ma LC 31 2012 stable N

13 22714846 ANIMALIA CHORDA AVES  PASSER SYLVIIDAAcrocey rufescer (Sharpe & Bouvier, 1876} Greater Sv Rousserolle des car LC 3.1 2012 stable N

14| 22714700 ANIMALIA CHORDA AVES PASSER SYLVIIDZ ARocer schoeno (Linnaeus, 1758) Sedge Wal Phragmite des jonc LC 3.1 2014 stable N

15 22714722 ANIMALIA CHORDA AVES PASSER SVlVIIDlACrDﬁQCinECE (Hermann, 1804) Eurasian R Rousserolle effarvalC 21 2014 stable N

16| 22693264 ANIMALIACHORDA AVES CHARAISCOLOP. Atitis hyQoleu Linnaeus, 1758 Tringa hyp: Common < Chevalier guignetteLC 3.1 2012 decreasin N

17| 22693528 ANIMALIACHORDA AVES CHARAIJACANIL Actophi africasu (Gmelin, 1785) African JatJacana a poitrine deLC 31 2012 stable N

18 575 ANIMALIA CHORDA MAMN RODEN' MURIDA Aethor stannarl’YThomas, 1813) Tinfields Rock Rat DD 31 2008 unknown N

19 56060 ANIMALIA CHORDA AMPHI ANURA HYPERO Afrixal dorsalis (PEtgrs, 1875) Hyperolius Brown Banana Frog, Cameroor LC 3.1 2013 increasingN

20 56071 ANIMALIA CHORDA AMPHI ANURA HYPERO Afrixalu nigerien SchigtzN 963 Afrixalus cNigeria Banana Frog NT 31 2009 stable N

21 56074 ANIMALIA CHORDA AMPHI ANURA HYPERQ Afrixalt parador: Perret, 1988 N Lc 31 2013 unknown N

b. Scroll along theolumn heading\sat the table. Some will need to be changed as GIS software

such as QGIS will not accept the@ftange the ones listed below in red

OLD Field Name
Species ID

Kingdom

Phylum

Class

Order

Family

Genus
Species

Binomial
Authority

Infraspecific rank
Infraspecific name
Infraspecific authority
Stock/subpopulation
Synonyms
Commonnames (Eng)
Common names (Fre)
Common names (Spa)
Red List status
Red List criteria
Red List criteria version

Year assessed
Population trend

Petitioned

N New Field Name
Species_ID
= Kingdom

= Phylum

= Class

= Order

= Family

= Genus

= Species

= Binomial

= Authority

= Inf_rank

= Inf_name

= inf_auth

= stk_subpop
= Synonyms
= com_eng

= com_fre

= com_spa

= rl_status

= rl_criteria

= rl_version

= year_ass
= poptrend

= Petitioned
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c. ClickFile>>5a\e to save the filgkeeping the file format as csv). If it asks if you want to keep
the file in this formatlick yes

Keep the CSV file open as it will be used in sezffiowhere we will use thspecies_id
column to prepare an SQL query to be used in QGIS.

d. Open aext editor andcreate a new empty csv filandadd the following textto correspond
to the data types of each of the columns in the .csv élg. the Species_ID column should
contain integervalues

non non no nn nun nn nun nn

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

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

I R T

: File Edit Search View Tools Macros Configure  Window Help

NeHO3RE IERLC|E=29(Q% 4R Ea 7| [findincemensy |

LT B Ol Documentl * X

string",

"o

, St

"integer","atring"”, "string”, "string"”, "string”, "string”, "string", "string—'ﬁ

Search Results

Search Results [eall ILIROTT3

For Help, press F1

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

e. Save the filewith the same name and in the same foldas the species csv fifrt with the
a.csvtendinge.g.NGA_AmpAveMam.csvh this example

This will ensure that when the file is opened late@®IS that the numeric (Bder) fields are read
with the correct data type, otherwise QGIS will default to making all the fields text (string).

The next steps will prepare an SQL query which will be used QGIS to select out the polygons from
the largespatial 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.

f. Go back to the 'spges list csv file. e. NGA_AmpAveManCSV
Thencopy and pastahe Species_ID column intmlumn Banew excel worksheet

A B C D E F G H | J
1 Species_ID
56055

3 22695430
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g. Inrow 2of column Atype"id_no" =a (make sure you put a space after the equals agythis
is important for the SQL syntax we are creating

h. In row2 of column Ctype OR'this time make sure you put a spaoefore the OR as this is
important for the SQL syntax we are creating.)

i. Inrow 2of column Dtype =A2&B2&C2

_ _ | D2 - fe | =n2gB28.C2
j-  Nextfill Columns A, BC and Cby A 5 c 5 -
double clicking on the bottom right handj 1 Species_ID
corner ofeach cell in row 2 2 "dno"= 56055 OR  ['id no"=560550R ]
3 22695450
4 22695486
k. Delete the entire first rowso that the file ff 5 22695576
- . . 6 22695673
now looks similar to the illustration
7 22695619
below
| D1 - fe | =A18B1&C1
A B C D E
1 "idno'= 56055 OR "id_no" = 56055 OR
2 "id_no" = 22895450 OR "id_no" =22695490 OR
3 "id_no"= 22695486 OR "id_no" = 22695486 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" =22695619 OR
7 "id_no" = 22727705 OR "id_no" =22727705 OR
& "id_no" = 219 OR "id_no" =219 0R

I.  Savethe worksheetfor laterto anew file e.g. in this example called
formatted for_SQL_query.xlsandclose

2.2.2. 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 polygoos dach 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 procssing.

a. OpenQGIS T N

b. Add in thelUCN Species Source type
Spatial dataset(SIthe data File @ Directory Database Protocol
are in geographic Encoding | System
coordinate system (i.e. -

EPSG:4326)

Type | ESRIFieGDB -

Dataset | C:\NGA_SpeciezRichness\iucn_r|_species_2014_Z gdb

Open Cancel Help

c. Untickthe dataset in the tabl®f contents to stop it drawing
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d. Addin a polygon dataset of the area oftérest (e.g. countrypoundary)e.g. in this
examplenga_border_dd.shp.Make sure the dataset is in geographic coordinate
system (i.e. EPSG:4326)match the coordinatesystem of the IUCN spatial data

e. Clickon the IUCN spatial dataset in the table of contents to make it ttiwalayer
e.g. in this examplaicn_rl_species_2014 2 no_sens

V-
R Layers
@,

f. Right click on the IUCN spatial dataset and Elilogr

|| Setprovider fiter on iucn_rl_species_2014_2_no_sens
Fields

id_no

binomial

presence

subpop

data_sens

sens_comm

legend

seasonal

owner

ecosystem

areakm2 Sample
taxonid

subpoo id [[] 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

\id_no" = 22713934

species list

h. Removethe ORfrom the last row analick Testto
check you got the syntax correct. This may take
10 minutes or longer depending on how many
records are being selected. If correct it should (ﬁ
return the number of rows selected o

/ QueyResut -

@ The where clauge 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
polygonsso you cannot use this to check that the number of species it has selected is

correct

i. ClickOKto close the Query Result window
j. Click OKo apply the filter to the IUCN spatial dataset and close the Query Builder

window.

k. To see that the dataset g
now orly shows the 7
filtered recordsright 9
clickon the IUCN spatial i -
dataset and click on s
Open Attributetable L4

|

Show in overview
o Remove
.| Duplicate
Set Layer Scale Visibility
Set Layer CRS
Set Project CRS from Layer
FErSr—
Save As...
Save As Layer Definition File...
Filter...

ra- '!J _f 'Di".
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 showsnlythe records filtered by the SQL query.
: @ | |
| Closethe attribute table P A ar——
. . . s
m. Right clickon the [JUCN spatla\ R g e Y
dataset andClick Save as @ ® oo e
\@\ [ Duplicate
Py B e
O crcs soecestcnnmssngs e scictonan — : = DpEnAttnbutETab\E
GRS |LayerCRS \ M ﬂ - ayer Definition File.
VGS 84 N | | erowse | Filter...
= — Show Feature Count
ol ‘“tﬂ .
% Add av ﬂ)etnmau \\ e ate
o —— = n. Savethe file with a new name.
g o e.g. nga_iucn_selection.shp this
o example andClick OK
W Custom Options.
~| Note: Saving may takelangtime (likely40
. minutesfor a selection with about 1500 species
from the global layérso be patient
Cancel Help. g ye p

11
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0. Right click and Remowvine IUCN spatial dataset in
in this example remove
iucn_rl_species_2014 2 no_sens

the table of contents e.g.

=

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

Open Attribute Table
4 Toggle Editing
Save As...
Save As Layer Definition File...
Filter...
Show Feature Count
Properties
Rename
Copy Style

2.2.3. From the previous s election select out the current native species range

a.

Right click on th@ewly added subset species layeg.
nga_iucn_selection.shm this example andnd

Click Filter

To only includecategories as advised by 1U

Presence- 1 (extant); 2 (probably extant); gpresence
uncertain) Origirg 1 (native); 2 (reintroduced); 5

(origin uncertain)

Put thefollowing |
expression into the
Query Builder window:
"presence" =1 OR
"presence = 2 AND
"origin" = 1 OR "origifi
=2 OR "origin" =5

ClickTest

Set provider filter on nga_iucn_selection
Fields

origin
compiler
year
citation
source

¥ Operators

ClickOKto close the
Query Result window

.l

Rrovider specific fiter expression

id_no
binomial
presence

@
%

LIKE

ILIKE

BDIN SN

8

S Shyle.

Values

[C] Use unfitered layer

\ < Save As..

[ —
T & Zoom to Layer

L nga_border_dd Show in overview
: 2 Remove
(. Duplicate
Set Layer Scale Visibility
Set Layer CRS
Set Project CRS from Layer

Open Attribute Table

m

Filter..
Show Feature Count
Properties

Rename

Sample All

NOT IN

AND OR NOT

“oriain" = 5|

"presence” =1 0OR "presenceYND "origin” =1 OR "origin = 2" OR

)

g.

Right click on the subset
IUCN spatial dataset e.g

nga_iucn_selection.shm

this exampleand

ClickSave aS\
Savethe file with a new

name.e.g.

nga_iucn_selection_PO.shp

in this example

Clear Cancel Help
A o

e. ClickOKto close theQuery Builder window
Layers

B[ | 2 nga_border_dd

FNANS

2 0

P4

H ™ nga iucn selection

g:' Zoom to Layer

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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,

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)

( Cancel H

i. ClickOK

2.2.4. From the previous selection select out terrestrial speciesranges

a. Right click on theewly added subset =
species layee.g. ga__ .
nga_iucn_selection_PO.shp this R, [ o voraer aa
example andand Click Filter zZ |

»

b. To only include species which are @
terrestrial put the following expression %
into the Query Builder window:

"biome_terr" ='t'

c. ClickTest
d. ClickOKto close the Query

Set provider fiter on nga_iucn_selection_PO
Ficlds Valugs

id_no
. ~ =ne.
Result window ~ precence ﬁ
\ origin
compiler
./ Query Result Saaton
— g
The where clduse returned 4161 row(s). sland

\

Sample

Use unfitered layer

VE:' Zoom to Layer
Show in overview
& Remove
[ Duplicate
Set Layer Scale Visibility
Set Layer CRS
Set Project CRS from Layer
Open Attribute Table
// ToggleEditing
Save As...
Save As Layer Definition File...

All

<
[~ j ¥ N < > LIKE N NOT N
@ :: ~ Al = ILIKE OR NOT
~
Provider specific fiter expression S
e. ClickOKto close the Query ) BES N
Builder window \ 1
1
~ v
e
" e Cancel Help

13
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f. Right click on the subset IUCN spatial datasengay iucn_selection_PO.shp this

exampleand CliciSave as

ﬁ:‘ Zoom to Layer

Show in overview

[ o 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. Savethe file with a new namee.g. nga_iucn_selection_PO_T.simgthisexample

.; 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 attribyte eation
‘| | o Add saved file to map

System

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

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

Buffer by Percentage
Coordinate Capture
Dxf2Shp

GPS

Group Stats

. OpenSireetMap

Road graph
Spatial Query
Split Layers By Field
Table Manager
Topology Checker
ﬁ Anahysis Tools
ﬂk Research Tools
@ Geoprocessing Tools
@ Geometry Tools

* T w v ¥ v v v v wv v

i | Vector | Raster Databaze ‘Web Lifemapper Processing Help

AP LKA

@ ah& a::? nhﬁ] .ﬂM:D

qﬂ Define current projection

%—- Join attributes by location
p

Dj Merge shapefiles to one

Create spatial index

14



Using open source GIS softwarestgpport REDD+ planning

Underinput vector layerchoose (7 spit vector lyer | NI o

the name of thespecies range file || =
youwant to split. e.g. in this_y nga_ucn_selection_PO_T )
example e D T
nga_iucn_selection_PO_T.shp

Qutput folder

———

Underunique ID fieldchoose the/‘ A SpeciesRichnessinga_iucn_selection_PO_T_splis ) Browse |
field to base the split onSelect
id_no, this contains a unique ID fo
each species.

Select aroutput folder for the split species range files.g. in this example
CANGA_SpeciesRichnasga_iucn_selection_PO_T_splits

ClickOK

2.2.6. Batch clip the separate species datasets to area of interest

In QGIS 1.8 go tanalysis>>SEXTANTE toollfoxrin QGIS 8. Processing menu >>
Toolbox

- Note:-therehas been sigificant improvement in

.| QGIS Rin the batch environment and

therefore if possible use this rather than QGIS 1.8
which requires some manual filling of the inputs

d.

b. Inthesearch boxat the top of the
toolbox, write clip.

c. Right clickon clip and chooseExecute as
batch process.

In theinput layer column click on the . box ahd select all of the species range files
that you want to clipse the shift keyto select multiple files).

-
| /i Batch Processing - Clip

Parameters

Input layer
ill_ranges_raw_id_no_139.0.shp [ ( ) Ye|v
ill_ranges_raw_id_nc_140.0.shp ‘\/ e v
|_ranges_raw_id_no__2045.0.shp / e =
|_ranges_raw_id_no__2446.0.shp / e =
i |_ranges_raw_id_no__3127.0.shp / ‘I’e|v
| ranaes raw id no 4273.0.shp Ye =
e. Intheclip layercolumn, click on the" . box ahd select theector boundary file
covering your area of interest.
f. Double clickon thetop of the clip layer columnto fill every cell(This is the bit that

does not work in QGIS 1.8 and you have to copy and paste the contents into every row)
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g. Inthe clipped column click on theé . box ahdselect the locatiorto store your clipped

files andtype a new namee.g. clip.shthis will be the name preceding the filename of
the clipped files)
h. In the popup box, undeAutofill

~

(: qgis-bin

Mode selectFill with parameter

values.

Autofil mode | Fil with parameter values | + The® parameter values should be set

Parameter to use

k. ClickRun

\

from theinput layer.
j.  QdickOK

2.2.7. Merge individual files back into a single dataset

a. Remove all layers from your QGIS project
b. Add in all the clipped species shapefiles

.
_¢; Open an OGR Supported Vector Layer
4Z =

:__?:‘ Batch Processing - Clip |
|‘”Paramebers L log | Hep | - _ o
\ Input layer \ | Clip layer Clipped dinG|

\ll_ranges_raw_id_no_139.0.shp \ [iIS_Phil\phil_hex_SOkm4326.shp |Il_ranges_raw_id_no_139.0.shp»: Ye|> |
ill_ranges_raw_id_no_140.0.shp | \ !iIS_PhiI\phiI_hex_SOkm4326.shp Hll_ranges_raw_id_no_140.0.shp BRZ |
;ll_ranges_raw_id_no_2045.0.shpN GIS_Phil\phil_hex_50km4326.shp |_ranges_raw_id_no__2045.0.shp . Ye v
I_ranges_raw_id_no_2446.0.shp | 3 Phil\phil_hex_50km4326.shp I_ranges_raw_id_no_2446.0.shp | Ye!~ |
I |_ranges_raw_id_no__3127.0.shp liIS_Nil\phil_hex_SOkm4326.shp l_rangs_raw_id_no_3127.0.shp». Ye|> ||
I_ranges_raw_id_no_4273.0.shp | 515_PhiNphil_hex_50km4326.shp I_ranges_raw_id_no_4273.0.shp | Ye v
;ll_ranges_raw_id_no_4274.0.shp' [iIS_Phil\a\il_hex_SOkmBZS.shp |_ranges_raw_id_no_4274.0.shp : Ye| v
I_ranges_raw_id_no_4615.0.shp‘. [HS_Phil\phi})bex_SOkmAﬂﬁ.shp |_ranges_raw_id_no_4615.0.shp | . Ye i~
|_ranges_raw_id_no__5499.0.shp [iIS_Phil\phil_N_SOkmlBZS.shp |_ranges_raw_id_no__5499.0.shp I Ye |~ ||

‘,‘ I_ranges_raw_id_no_SSOO.O.shpM’ [SIS_PhiI\phiI_hex}ﬁ@kmBZG.shp l_ranges_raw_id_no_SSO0.0.shp‘__ Ye | |l
J
| Add row ‘ ‘ Delete row ][ Close Cancel

. » Computer » Local Disk (C:) » Workspae + NGA Species_richnedg » na,in,selecﬁon,PO,T,c\ips T - || Search nga_iucn_selection PO.. 0

a Local Disk (E3)

Organize * Mew folder =~ 0 @
1. 2705 Human and ecosystem service indicators = MName Date modified Type Size *
|| UNREDD RETREAT pemm———— . - -

‘ | clipnga_iucn_selection PO_id_no_ 22681786.0.chp 11/12/2014 13:07 SHP File
o ‘ || clipnga_iucn_selection_PO_id_no_22681816.0.shp 11/12/2014 13:07 SHP File

e Libraries | clipnga iucn selection PO id no_22681861.0.shp 11/2/201413:07  SHP File
@ DOCL.JITIEHtS ‘ || clipnga_iucn_selection_PO_id_no_ 22681865.0.shp 11/12/2014 13:07 SHP File
J Music | clipnga iucn selection PO id no_22681885.0.shp 11/2/201413:07  SHP File

= Pfctures ‘ || clipnga_iucn_selection_PO_id_no_ 22682363.0.shp 11/12/2014 13:07 SHP File
B videos | clipnga iucn selection PO id no_22682413.0.shp 11/2/201413:07  SHP File
18 Computer ‘ || clipnga_iucn_selection_PO_id_no_ 22682577.0.shp 11/12/2014 13:07 SHP File
ﬁ Local Disk (€] ‘ || clipnga_iucn_selection PO id_no_ 22682609.0.shp 11/12/2014 13:07 SHP File DI
‘ || clipnga_iucn_selection_PO_id_no_ 22682621.0.shp 11/12/2014 13:07 SHP File -

- 4] (]

File name:

~  [Esrishapefiles (“shpsHP)  ~|

[ open ||

Cancel ]

16
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c. Search fomergein the Processing toolbox

Processing Toolbox

- 4me GDAL/OGR [34 geoalgorithms]
= [GDAL] Miscellaneous
- B Merge
== J'E QGIS geoalgorithms [35 geoalgorithms]
PR 'I.l'gcto;’general tools
“o ¥l Merge vector layers
= @ SAGA [227 geoalgorithms]
£l Grid - Tools
i @ Merge raster layers I

d. Double click on the SAG4erge shapes layertol. This is the only tool currently available
that lets you merge more than two shapefiles at once.

,.f: Merge shapes laye

Parameters | Log | Help

Main Layer
C: fworkspace/NGA_Species_richness/nga_iucn_selection_PO_T_dips/dipnga_iucn_selection_Pt | + @]
Additional Layers [optional]
0 elements selected
Merged Layer

[Save to temporary file] E]

% Open output file after running algorithm

pd

e. Click on the..next to theMain Layerand navigate to the folder containing the clipped
shapefiles. Pick thfirst shapefilein thelist e.g. in this example
clipnga_iucn_selection PO _id no_ 219.0.shp

[ .; Main Layer g1

Organize » Mew folder =~ [0 @

|
4*  MName Date modified Type “ N
J —— —— ':I
wng.a_i.ucn_sel.ectiun_l?D_i.d_nc-_l‘l.g.ﬂw 1171272014 13:08 SHP File
- || clipnga_iucn_selection_PO_id_nc_10103.0.shp 11/12/2014 13:.08 SHP File
- | clipnga_iucn_selection_PO_id_nc_10109.0.shp 11/12/2014 13:08 SHP File
- | clipnga_iucn_selection_PO_id_nc_10112.0.shp 11/12/2014 13:08 SHP File
) || clipnga_iucn_selection_PO_id_nc_10115.0.shp 11/12/2014 13:08 SHP File -
@ i | k
=
File name: clipnga_iucn_selection_PO_id_no_219.0.sF ~ ISHP files(*.shp) v]
[ Open ] [ Cancel ]

17
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f. Click on the..next to Additional Layersand click Select All
g. Thenuntick the layerthat you selected as the main layeE.g. in this example
clipnga_iucn_selection_PO_id_no__219.0.shp

As we removed all other layersm the table of contents we can clidelect alQ ® atlds thé
rest of the species layergich will bemerged with the layer chosen as the main layer.

r = — R
7 oo T s

iclipnga_iucn_selection PO id neo 2190 [EF[T Select all
clipnga_iucn_selection_PO_id_no_ 1550.0 [
clipnga_iucn_selection_PO_id_no_1793.0 [ Clear selection
clipnga_iucn_selection_PO_id_no__2054.0 [E
clipnga_iucn_selection_PO_id_no_ 2147.0 [E
clipnga_iucn_selection_PO_id_nc_ 100320 |
clipnga_iucn_selection_PO_id_nc_10103.0 |
clipnga_iucn_selection_PO_id_no_ 101090 |
clipnga_iucn_selection_PO_id_no_10112.0 |
clipnga_iucn_selection_PO_id_no_10115.0 |
clipnga_iucn_selection_PO_id_no_10126.0 |
clipnga_iucn_selection_PO_id_nc_ 101340 |
clipnga_iucn_selection_PO_id_nc_ 101400 |
clipnga_iucn_selection_PO_id_no_ 101570 |
clipnga_iucn_selection_P O _id_no_ 101670 |
clipnga_iucn_selection_PO_id_no_ 102740 |
clipnga_iucn_selection_PO_id_no_ 102820 E

Toggle selection

Cancel

clipnga_iucn_selection_PO_id_no__10283.0

' id no_ 10 hd
4 4|k

h. Click OK

i. Click on the..next toMerged Layerandnavigate to an output folder and satee Merged
Layer with a new name e.g. in this examplergedclips_ng_iucn_selection_P@hp

Look in: f % C:\WorlspaoéWGA_Spedes_ridtﬁess
| nga_iucn_selection_PO_T_dlips
nga_iucn_selection_PO _T_splits

nga_border_dd.shp

-& My Computer | |+
o
=
|_| nga_border_dd_la.shp
s
L

R corinnar

nga_border_la.shp
test.shp

File name: [mergeddips_nga_ium_selecﬁon_PO.shp

Files of type: ‘ASVHVP ﬁle; (‘. shp)»

Encoding: 7Sysbem

18
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Parameters | Log | Help

a.

b.

Main Layer
C 1 Workspace/MNGA_Species_richness/nga_iucn_selection_PO_T_dips/dipnga_iucn_selection_PO_id_no__219.0.sh - - ]

Additional Layers [optional]

199 elements selected
Merged Layer

C:/Workspace MNGA_Species_richness/mergeddips_nga_iucn_selection_PO.shp E]
® Open output file after running algorithm

j. Click Run

2.2.8. Dissolve and convert to single part features
From the main menu click on the
Vector>>Geoprocessing ools>Bissolvetool
Select themerged IUCN species range dataset Parameters | Log |
the input layer

Input layer

Selectthe speciesd_noas theUnique IDfield (i.e. —————

the fieldto dissolve o Dissave all (do ot use i)

Navigate to theoutput folder to save the dissolve Unique ID field [optional]

dataset with a new name e.g. in this example D I~

C\Workspac&NGA_Species_richness i

) - - ) |ichnessfdissolvedmergeddips_nga_ium_selecﬁon_PO.sh|:|| ]E]
dissolvedmergedclips_nga_iucn_selection_PO e
.shp

Next onvert the dissolved dataset to single part

features (i.eso that thereis one rowin the attribute tablefor every polygomather than one
row for every group of polygons with the same attributérom the main menu click on the
Vector>>Geometry Tools>Multiparts to singlepart tool

Select thedissolveddatasetas the Input [ muitipart to ﬂnglel [ -

Layer e.g. in this example
C\Workspac&NGA_Species_richness || neutine or palygon vector layer

di350|vedmergedc|ips_nga_iucn dissolvedmergeddips_nga_iucn_selection_PO [
_selection_PQshp

Navigate to theoutput folder to save Output shapefile

the dissolved dataset with a new name 'SP_dissolvedmergeddips_nga_iucn_selection_PO.shp
e.g. in this example

C\Workspac&NGA_Species_richnéss ||| ® Add result to canvas

SP dissolvedmergedclips
_nga_iucn_selection_PGhp

(] 0% oK Close

ClickOK
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i. Remove all layers from your QGIS project extieptsinglepart species datasgenerated in
the previous step
e.g. in this exampl€\WorkspacéNGA_Species_richnésSP dissolvedmergedclips
_Nnga_iucn_selection_PGhp

2.2.9. Save dataset to an equal area projection

In subsequent steps a layer calledlanning unit layerwill be generated in order tsummarise the

species range data toreate a species richness maphe planning unit layer may simply be a regular

grid of squares or hexagons across the area of interest or an irregular summary unit for example
territories within a country. The species range and the planning units layesshbaiprojected to an

equal area projection (e.g. Lambert Azimuthal Equal Area). Using an equal area projection allows the
true area of the species ranges in each planning unit to be calculated. Whichever projection is chosen,
both the species ranges andd planning unitsnust be in exactly the same projection.

In this example, the data are in CRS EPSG:4326 (a geographic coordinate system with units in decimal
degrees). In order to generate a planning units dataset of hexagons with a specific areadatheeath

to be projected into an equal area CRS with units of meters. In the following example Lambert
azimuthalequalarea projection is used.

Note:- The there is currently lugin the project tool in QGIS&and therefore belowwe are using
the right-click>>saveasoptionto change the projection

There may be an appropriate equal area projection that is already defined within QGIS suitable for
your area of interest, or you may have already defined a custom projection. To create a new a custom
projection follow the instructions iBox D.

a. To project the dat&Right Cliclqn thesinglepart speciegataset and ClicBave as...

1
\

£, QGIS 2.6.1-Brighton - spe

Project Edit View Layer Setfings Plugins Vector \Raster Datsbase Web Processing Help
Rl - B N
— B E : ) ] () O - B - [T .. e
NEBRORANISLL,rBPLLAMLR QE -B-LEE
4 ) | L @B by @ abg i i
A /BRRAZGL=E\EH "@(REES & BO
N - \
B U (6|56 % O 0 A by
u i =
\
Layers \
EES O N '
'ﬂ : | | MP_dissolvedmergedclips iucn_selection PO =
H nga_border_dd \ i) Zoom to Layer
' \ Show in overview
\ o Remove
‘fu ‘\ L., Duplicate
R \ Set Layer Scale Visibility
‘\ Set Layer CRS
! \ Set Project CRS from Layer
% \ Open Attribute Table
\
@ 94|/ Toggle Editing
% Save As Layer Definition File...
Filter...
% Show Feature Count
, Properties
e Rename
% - Copy Style
iz
vy
d
5
Toggles the editing state of the current layer Coordinate: -2.03,16.17
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b. ChooseSelected CR&nd clickBrowseviext to theSave adoxto create a new output
dataset e.g.S'P_dissolvedmergedclips\:_nga\_iucn_selection_PO_Iaijshpis example
1 ~

\ N

1 \ ~
I
Format | ESRI Shapefile \ S hd
1 . )

\ -
Save a GA_Spedes_richnessISP_dissoI\redmergEd\dips_nga_ium_selecﬁcn_PD Tang)
‘F S
CRS Selected CRS

c. Click onChangeo change the output ptojectionin this example we are using a custom
Lambert-azimuthat

p I‘Oj eCti on. \ Select the coordinate reference system for the vector file. The data points will be transformed from the layer coordinate
\‘ reference system. i
\ l
\
1
\
“ Filter
d Add theCOU ntl‘y \‘ Recently used coordinate reference systems
. A Coordinate Reference System Authority 1D [~]
boundales Shapeflle‘ * Generated CRS (+proj=laea +lat_0=-9 +lon_0=36 +x 0=0 +y 0... USER:100001
i i Morth_Pole_Lambert_Azimuthal_Equal_Area EP5G:102017
'l[Jhé.le Into QIGISg. mﬁ WGS84 / UTM zone 375 EPSG:32737
is example ST =
USER:100003
nga_border_dd.shp
andrepeat the save ||l | 1)
as ste pto Savelt in Coordinate reference systems of the world Hide deprecated CRSs
same eq ual area | Coordinate Reference System Autherity 1D [3

* Generated CRS (+proj=laea +lat_0=-6 +lon_0=34.5 +x_0... USER:100008

prOJeCtlon as your i * Generated CRS (+proj=laea +lat_0=-6 +lon_0=34.5 +x_0... USER:100000

S eCleS Ia er. * Generated CRS (+proj=laea +lat_0=-9 +lon_0=36 +x_0=... USER:100001
p y * Generated CRS (+proj=laea +lat_0=8 +lon_0=9.5 +x 0=... USER:100002
LA_NGA USER:100003
tect LISFR1000N4

b. Removehe
Geographic version
of the datasets from

the QGIS pI’OJeCt tO Cancel Help
reduce confusion.

Selected CRS: | LA_NGA

+proj=laea Hat_0=-9 Hon_0=36 +x_0=0 +y_0=0 +datum=WG584 +units=m +no_defs

Layers B
o = ¥ @@ G

. SP_dissolvedmergedclips_nga_iucn_selection_PO_la

c. Finally Right clickon one of the layers and
Set Project CRS from Laysy that the == -~
project projection is now the same as the
layers

p Zoom to Layer
Show in overview
& Remove
[ Duplicate

Set Layer Scale Visibility
Set Layer CRS

Set Project CRS from Layer
F=| Open Attribute

DDVINSNMS

There should now jugtfilesin the project-
U The projected species single part dataset: e.qg.
SP_dissolvedmergedclips_nga_iucn_selection_P@hfa
U The projected country boundary dataset: exga_border_la.shp
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r-r-=—=-=-=-=-=-=-=-=-""=-=-=-=-=-==-=========="1

Box D

It may be useful (although not always NECESSANY) (7 cuom coortinate reference system Defmition 2
create acustom projection for example a Lambert || e

Azimuthal Equal Area projection centred on a You can defie youroun ustom Coordrat Reference System (CRS)here. The defiton st
particular country or world region. In thexample, poe T ]
the projection is centred on the Philippines, with @ | | - zseericd.. sproisiace #at0=12 son 0125 43,0 4700 4elps=1icsss siowgs
Central Meridian (longitude of origin) of 123 and &
Latitude of Origin of 12. To centre the projection g
a different country or region, a different Central

Meridian and Latitude of Origin arequired.

@ Add new CRS = Remove

To create a custom projection, go to the settings Hame: e s
menu in QGIS and chooSeistom CRXClickAdd Parcmeters:
new CRSand give your projection a name. e

Test

C h oose the param ete IS. For a Lam be rt AZ | m uth al Use the text boxes below to test the CRS definition you are creating. Enter a coordinate where both

the latflong and the transformed result are known (for example by reading off a map). Then press the

Eq ual Area prOjeCth n , CIICk @Dpy eXIStI ng C RS G\m\al{:}ee:::o:h:’s:l:xe CRS definition you are creating is accurate, N
and sekct Nt [
North_Pole_Lambert_Azimuthal Equal_Area et I

ClickOK e

OK Cancel Help

_ 3
\/ Coordinate Reference System Selector [ 7 oo ! —

Filter

|

|

I

|

I

|

|

|

|

|

I

|

I

|

|

|

|

|

I

: Jepmm—— Then edit the information in the parameters bo>l to
l CoordrateReferenceSystem utwrty 0 change the central meridian and latitude of orig‘n
|
|
|
|
|
I
|
I
|
|
|
|
|
I
|
I
|
|
|
|
|

*Generated CRS (+proj=cea +on_0=0 +at_ts=0 +x_0=0 +y_0=0.. USER:100001
WGS 84 EPSG:4326

* Generated CRS (+proj=laea +at_0=12 +on_0=123 4x_0=0 +y_.. USER:100000 tO Centre the prOJeCtlon on a partlculal‘ Countl’y br

North_Pole_Lambert_Azmuthal_Equal_Area EPSG:102017

region. For the Philippines this means sedgtin |
lat_0=12 and lon_0=123. ClioK

[T [ Gl

- ~
Custom Coordinate Reference System Definiti [ECH=
Coordinate reference systems of the warld Hide deprecated CRSs + Custom Coordinate Reference System Definition

| Coordinate Reference System Authority ID [+] Define

5 A BTz vk Hoc ) ;56 162060 D You can define your own custom Coordinate Reference System (CRS) here. The definition must
- §-JTSK_Krowak EPSG: 102085

: conform to the proj# format for specifying = CRS.

E)- Lambert Azmuthal Egual Area
- ETRS89  ETRS-LAEA EPSG:3035 MName Parameters ‘

- ISN2004 f LAEA Europe EPSG:5538 T~ *(Generated... +proj=cea Hon_0=0 Hat_ts=0 +x_0=0 +y_0=0 +ellps=WG584 +towgsad..
NSIDC EASE-Grid North EPSG:3408 “ new CRS +proj=laea Hat_0=12 Hon_0=123 +x_0=0 +y_0=0 +elps=WG584 +towgs

NSIDC EASE-Grid South EPSG:3409 “~new CRS +proj=laea Hat_D=90 Hon_0=0 +x_0=0 +y_0=0 +datum=WG584 +units=
I
PTRAQS /LAEA Europe EP5G:5633
REGCANSS /LAEA Europe EPSG:5535
South_Pole_Lambert_Azimuthal_Equal_Area EP5G:102020 I
TUREF  LAEA Europe EPSG:5636
-~ US National Atias Equal Area EPSG:2153
- WGS 84 / NSIDC EASE-Grid North EPSG:3973 I
-~ WES 84 / NSIDC EASE-Grid South EPSG:3974
-~ WGS 84 / North Pole LAEA Alaska EPSG:3572 I
- WES 84/ North Pole LAEA Atlantic EPSG:3574
VIGS 84 / North Pole LAEA Bering Sea EPSG:3571 -
WGS 84 / North Pale LAEA Canada EPSG:3573 & Add new CRS ) Remove I
VIGS 84 / North Pole LAEA Europe EPSG:3575
WGS 84 / North Pole LAEA Russia EPSG:3576 Name: new CRS
Lambert Conformal Canic I
AGDS6 / Vicgridsé EPSG:3110 Parameters:
Africa_Lambert_Conformal_Conic EPSG:102024
.- Ain el Abd / Aramco Lambert EPSG:2318 E Copy I

existing CRS
Il [l

Selected CRS: | North_Pole_Lambert_Azimuthal_Equal_Area Test

+proj=laea +Hat_0=12 Hon 0=123 +x 0=0 +y 0=0 +datum=\G584

+units=m +no_defs|

+proj=laea Hat_0=90 Hon_0=0 +x_0=0 +y_0=0 +datum=WG584 +units=m +no_defs Use the text boxes below to test the CRS definition you are creating. Enter a coordinate where both
the lat/long and the transformed result are known (for example by reading off a map). Then press the
calculate button to see if the CRS definition you are creating is accurate.

Geographic / WGS84 Destination CRS

R ——— Calculate
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2.2.10. Check data for topological errors
Check for topological errors in the data as these could prevent the Qmarxan plugin working correctly.

Check for geometry errors in the projected IUCN and the country bounddvagsefiles
j-  From the vector menu clidkeometry Tools>>Check geometry validifgun fotboth
dataset. (Remember to cli€BKto run the tool) /

Project Edit View Layer Settings  Plugins |'.Echor| Raster Database Web Processing Help

=] Coordinate Capture 4 ;] p p
LN a g) P{j Dxf2shp . &Ca JD y
GPS 4
{ iy o ] ab abc aby ab I
-'g. y [_]ﬂ % E R OpenStreetMap > = b m@ P |isw_ E
Road graph 4
@ @ IL.RJ M u w w Spatial Query *
loves Topology Checker * q_]
'3' I_@ - ? MW @ [ ﬂ Analysis Tools 4
= Lt L [
' i - ﬂk Research Tools 4
[ SP_dissolvedmergedclips | Geo -
i processing Tools 4
9= IM@C;L_E @ =
@ v Geometry Tools , Check Geometry Validity...
[#]
& Data Management Tools ¥ /@ Export/Add Geometry Columns..,
,l}; (fj Polygon Centroids...

Input Viector Layer k In '[hIS example the Countl’y
rea-border e -~ | boundaries file reporte®
Use only selected features

errors

Geometry errors

| Feature | Error(s) / |

./ Check geometry validity

[nput Vector Layer
iSP dlssolvedmergeddlps nga i |ucn selectmn PO  la

Total encountered errors | 0

| Use only selected features
Press Ctrl+C to copy results to the dipboard Gl e
Save errors location | Feature ! Error(s)
Qutput point shapefile 17 line 0 contains 1 duplicate node(s) at 189
17 Geometry has 1 errors.
[ ] Browse ? 3 %
28 line 0 contains 1 duplicate node(s) at 42
(3] Add result to canvas 28 Geometry has 1 errors.
64 line 0 contains 1 duplicate node(s) at 450
Close
4 Geometry has 1 errors.

Total encountered errors | 40

Press Ctrl+C to copy results to the dlipboard
I.  BUTIn the IUCN datthere are some o e

errors to fix. Output point shapefile

l ] Browse

(3] Add result to canvas

Notethe Feature Idghat contain errors.

¢tKSa8 NBFSNI (2 GKS Lo ]I

polygons in the spatial dataset

If errors are reported continue to step 2.2.11, otherwise go straight to section 2.3
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2.2.11. Clean the dataset to remove the errors

Search forcleanin the processing toolbox

clean|

)~ Recently used algarithms
‘y' w.clean.advanced - Toolset for deaning topology of vector map {(Advanced).
=- Z'E GRASS commands [168 geoalgorithms]
[=h- Viector (v.%)
> 1 v,clean - Toolset for deaning topology of vector map.

ey wodean.advanced - Toolset for deaning topology of vector map (Advanced).

Double click on the.clean.advancedool

- E— ™
,{: v.clean.advanced - Toclset for cleaning topology of vector nw‘ u
—
l |
Parameters Log Help |
Layer to dean B
5P _dissolvedmergeddips_nga_jucn_selection_PO_la [IUSER: 100007] -
Cleaning tools (comma separated) [l
break
Threshold
0.000100

[i

GRASS region extent (xmin, xmax, ymin, ymax)
-3664238.8599,-23465816.63681, 1379071, 40258, 2468234, 9546

Cleaned vector layer

C:/Workspace MGA_Spedes_richness/SP_dissolvedmergeddips_nga_jucn_selection_PO_ladeaned. shp E]
| Open output file after running algorithm
Errors layer

C:/Workspace /MNGA_Spedes_richness/SP_dissolvedmergeddips_nga_jucn_selection_PO_la_error.shp E]

Open output file after running algorithm

(]

Run Close

Note: If the dataset is very large and QGIS is failing to clean the dataset the clean tool can be run in

the native GRASS interface. Some guidance notes are provideddimthefor cleaning a dataset
nativelyin GRASS.
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2.3.  Vector analysis to create species r ichness (in QGIS 1.8 only as requires QMarxan
plugin)

2.3.1. Generate a dataset of hexagons or squares using the Qmarxan plugin

a. Fetchthe latest QMarxan plugirfrom the |- AT *
Filter lqma

QG I S tOOI re pOSitO ry and aCtlvate It fro m To enable / disable a plugin, click its checkbox or description

the P I Ug I nS>> M an ag e PI U g i |1|Be n U \-’ gr’::t?;r’:d(,v::i\::;sg;ild) values, export Marxan input layers, import results.

Requires ftools
Installed in Vector menu/toolbar

b. From the Plugins menu click Plugin Directory: Jusrlb/agis/plugins
Qmarxan>>Create Planning Grid R

B Quanium a5 15650~ I

File Edit View Layer Settings | Plugins | Vector Raster Database Analysis Web Help

__I @ E E‘ 3 W Fetch Python Plugins... f @ @ A & D ‘
g+ 0 Manage Plugins... %E\

Python Consale 6 @ = Rl [

oy Sy B G % K e L

GRASS
£ N ‘1) & - Qmarxan Create Planning Grid
AT
i Calculate Conservation Values
Layers

: _ [+ Expart to Mandan
=% @) sP_dissolvedmergedclips_nga_iuc...

El : - nga_border_la

[+ Import Maran Results
Qm Configure Scenario

Dm About Qmarxan

c. Select theprojected Area of interest
file e.g. nga_borderla.shp and click
Update extents from layer Ty

d. Set unit areae.g. 1000000 for 1km
hexagons

e. TickLimitcreate of grid by
intersection with layer

f. Navigate to anew output shapefile

Update extents from canvas

|

Y Min 1379071.40

a
v
A

X

¥ Max 2468234.95

® UnitArea [ ) Sid€tength

g. ClickOK
unitare_[1000000f0000 ] 2
h.
Side Length

Planning Unit Shape

Hexagons Squares

dyimate number of units will be: | 1440000

B S[ C:/viorkpaceNGA_Specis richnessga_hextin o) | [Browse ]
0% ] oK Close o
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i. Zoom in to checkhat the hexagon$iave been created correctly

Layess X
L 1x] nga_hextkm_la

5 @ sp_dissolvedmergedcips nga iuc..

=] nga_border_la

Layers

nga_hexlkm_la

SP_dissolvedmergedclips_nga_iuc...

O

m
[l [

nga_border_la

2.3.2. Generate species richness using the Qmarxan plugin

a. The next step is to use the planning units file to generate a count of number
threatened species in each planning unit hexagon

b. From thePluginsmenu click \
Qmarxan>xXalculateConservation Values oo SRS

1gs QLN Vector Raster Database Analysis  Help

“¥ Fetch Python Plugins... & R -
= A I = «<r A
> Calculate Planning Grid Conservation Factor Values x ®. Manage Plugins... LI L el
F eychon console .o Wl 0 O aQ
. on intersection use the following value e
Planning Unit Layer  Planning Unit 1d
Analyses 0
Measure (countlength,area) Measure x Field (' Presence Coordinate Systems Updater
iucn_mam_vclean_bpol_ *| | cat
Select Field for Calculation GRASS.
Multipart Split
Select input layer type Multigmi
Point Line Area On multiple intersections use m OpenLayers plugin
sum Mean Max Min Count gl ik
Select layer to measure PostgisBBOX
Qmarxan
Select Qutput Field Name Enter New Field Name ScriptRunner + EE Calculate Conservation Value:
On intersection assign value to Shapefile Encoding Fixer v xport to Marxan
Single Field Multiple Fields —-Create New—- 3 UNIBAS Cost Surface Analysis  » Import Marxan Results

onfigure Scenario

= bout Qmarxan

pu_layllr puid easure layer  field_output  measure_type calc_field operator outr
v C. TheCalculate Planning

Grid Conservation
FactorValues

window opens
4. ClickNew

Calculations List: Current Process:

I 0% I 0% || open |[ save || ciose |[ Run
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e. Select thePIanning Unit Layegenerated in the previous step
f. Select thePIannlng Unit Id(this is unique ID for each hexagon in the planning units

dataset upq’n Whlch the summaries will be made)

g. SetOn mte‘rsectlongs&gn valudo Single field
h. Set theOn lnbersectlon use the following valu® Measure X Field
i Set theS/eIect Field, for Calculatioto either thespemes |Dor binomial
j. SettheOn multlpleuoperau()ns us¢o Coupt l
k. Set thenew Outputl Field Naméo be adledNp the plapnlng units e.g. mam
T s e e F“Y—""‘”“'—W
/ 1 ! l /
/ 1 | I /
Plannin Unit Layer,l Planning Uit Id ,' Gg kit=rseciion e the flowing Value
1 v 1 n
I ; ) Measure (count,length,area) @ | Presence |
7 Select Field for Calculation
1
Select input la}ler type I' |1D_NnO /’ =
I
) Point l' ) Line ® Area | On multiple intersections use P
1 /
! 1 ) sum () Mean O Max Min < ® Count ,
Select Iayer’ to measure * , 4
1 /’
o - s e — ’
‘H SP_dissdvedmergedcips_nga_ucn_selection PO_1a | | ) sie + oytput Field Name Enter Neweasure Field Name
On interSection assign value To (4
| ® Single Field Multiple Fields | ~Create New-- < fich: )
4
pu_layer | puid | measure lgger | field_output | measure type | calc_field | operator | o

single measure

< 7 T )

y 4

Calculations List: Cunﬁt Process:
p—
.

] 0% | Y 0% ][ open [ sae ][ cose ] Run

o (o) ot ] [ o

|. ClickSave
m. ClickRun

2.3.3. Check any errors located in the error log and spot -check for quality control

E qealc_20131122T110141 _errlog - Notepad

\[Eile Edit Format View Help a) Inthe Planning Units folder
measure_layer: G:‘\jucn‘iucn_mam_vclean_bpol_la.shp - open the error Ioggenerated by the

field_output: single
measure_type: measure .
calculation_field: previous s[ep
operator: count
output_name: mam

pPossible errors were detected with: . . .
; For each othe planning units listed

pu_Tlayer;measure_Tlayer;

Examination of the below PU layer features is necessary. manua”y CheCk the reSUIIS Of the features

spatially coincident features in measure layer may be the
cause of the error. .
listed
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f)

Right Cliclon the Planning UnitLayer andopen the attribute table
Selectthe PUandzoom to it in the mapcanvas

N
Click on the IUCN species layer in the table of content: R B o E= ﬁ v @ :
Then Click on thé&elect Features by Polygon toahd |™: Select Single Feature
draw a polygon around the hexagon (PU) to selg |-t SelectFeatures by Rectangle
features within the IUCN dataset corresponding to th
hexagon 3 Select Features by Freehand

(. Select Features by Radius

¢CKS ydzYoSNJ aSt SOGSR aK2dzZ R YIFIGOK ¢gAGK GKS O
Layer. Check again by drawing the polygon around the hexagon and if necessary alter the
G tdzS Ay GKS WYFYQ FASER (2 YIFGOK GKS ydzyo SN

This is the final species richness dataset

The dataset can then be symbolized and placed in a map layoutlas @&xample below
Below is arExample maputput

Example Map

PACIFIC OCEAN

Potential richness of endemic species i
(number of species per 10km? hexagon) 4
BOLIVIA
0/No Data* :
1-12
13-24
25-38
39-54
55-79

* For regions on the western slope of the Andes, which are
outside of the area considered in the underlying study.

i % :
18°s L 18°s
H Y H

0 80 160 240 320 400 km i 1 :
— — — W CHILE eaiw

Methods and data sources:

Endemic species distribution (amphibians, mammals and birds): Young, BE, Beck S, Cérdova J, Embert D, Franke |, Hernandez P, Herzog S, Pacheco V, Timana M, Tovar C, and Vargas J. 2007.
Digital distribution maps of species endemic to the east slope of the Andes in Peru and Bolivia. NatureServe, Arington, Virginia, USA.

Data provided by NatureServe in collaboration with the Centro de Datos para la C ion (CDC) of Nacional A
de San Marcos, and many participating natural history museurs and herbaria. See: hip

andes-peru

La Molina, the Museo de Historia Natural de a Universidad Mayor
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Annexl : Cleaning the topology using GRASS Gl

S

GRASS GIS works best as a standalone programme, although it does have a @ ISophany of

the GRASS toodge also available in QGMbu may

have used the GRASS v.clean toolfithm in

QGI& Thisexample runs through cleaning of théCN datavhich can be a very large dataset
depedning on your area of interest and how many species you are working Wéltstdndalone
version of GRASSautomatically installed when you install QGIS.

a. Click orEducation>>GRASS GdS

4 Welcome to GRASS

open GRASS

To use GRASS as a standalone
programme, it is necessary to set the

W

W GISE

project locationand mapset

b. Click on thd.ocation Wizarcand
choose the location of the GIS data
directory, plus a folder name for the

Cl

Welcome to GRASS GIS 6.4.3

The world's leading open source GIS
Select an existing project location and mapset
or define a new location

GIS Data Directory:  C:\GIS_Phil\grassoutput

Browse

Manage

hoose project location and mapset

Project location

Accessible mapsets
({projectionfcoordinate system)

Define new location
(drectories of GIS files)

. . newlocation PERMANENT Create new mapset
project location. inselocted ocaton
: (s mpest
For faster computation, choose a e s
H H mapset or location
Iocgtlon onyour local driveand
avoid spaces in folder names.
c. Clickon Start Grass
[ Start GRASS ] [ out | [ beb
—— - ‘ “ “ - ] d. ClickNext
g Define GRASS Database and Location Name
GIS Data Directory:  C:\GIS_Phi\grassoutput2
Project Location:  newLocation2|
Location Title:
S M S . Choose theption
| Choose method for creating a new location Read pI’OjeCtiOH and
) datum terms from a
e georeferenced data fle
@ Read projection and datum terms from a qeoreferenced data file
(C) Read projection and datum terms from a Well Known Text (WKT) .prj file .
() Specify projection and datum terms using custom PROJ.4 parameters f- C I ICkN eXt
() Create a generic Cartesian coordinate system (XY)
[ b ][ <Bak |[ Next> | [ Concel
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g. Selectthe shapefile

rlenzw—- ion - _l .. .
oeve v oo SRS L N Y I, == containing the clipped and
3 Select georeferenced file projected Species

Georeferenced fle:  C:\GIS_PR\UCN_al_ranges_raw.shp range data with the
topological errors.

h. ClickNext

i. CickFinish
j-  ClickOK

Wait for GRASS to create the new
project location.

Help ][ < Back ” Next > ][ Cancel ]

Now import the species range data. (7 s s i =) T e

Flle] Setings Rsster Vector Imsgery Volumes Dstabase Help " P P———
- Ty e RIgLPPT
orkspace ‘o
k. Inthe GRAS&ISLayer Managergo '
Import raster data y
tO the Flle menu >> |mp0l’t VeCtOF Import vector data » Commen import formats [v.in.ogr]
[BesdEiatelea 4 ASCI points/GRASS ASCI vector import  [v.in.ascii]
data >> Common import formats E
p | Export raster map »| Historical GRASS vector import [v.conver]
. Export vector map »| Historical GRASS vector import (all maps) [v<onvertall]
[v.in.ogr] ! e e
Export database table ,
WES [vinwfs]
Link etemal formats »
ESRIeD0 import [vin.00]
Rlapassinipsiiille 4 Garmin GRS import [v.in.garmin]
[EpispRamans 4 GPSBabel GPS import  [v.in.gpsbabel]
Georectify Geonames import [vingeonames]
Graphical modeler EECE=Supe g S ]
R model Matlab array er Mapgen format import.[v.in.mapgen]

NVIZ (requires Tel/Tk) [nviz]

3D image rendering [m.nvizimage] i

Bearing/distance to coordinates [m.cogo] I

Cartographic Composer  [ps.map]

92:32:31 56W; 20:34:13.765

[ e

Leunch script

| El

Exit GUI Cirl+Q

r ™
Import vector data . g

[. ClickBrowseto choose the —

shapefile containing the clipped and| te==ts= ] -
projected species ranges. Under | em o e o
options select the optiorextend B ]
region extents based on new Fie: e P31 anges e
dataset SETIEE

layerid  Layer name Name for GRASS map (editable)

m . CI ICkI m port . 1 TUCN_all_ranges_raw IUCN_all_ranges_raw

A range of cleaning processes will i
automatically undertaken during

the import processrhis could take
several hours depending on the sizq
of the file being imported.

o

ptions

Do not clean polygons (not recommended)

Extend reqion extents based on new dataset
Override dataset projection (use location's projection)
Limit import to the current region

Do not create attribute table

Change column names to lowercase characters
Create 3D output

I )

[ Allow output files to overwrite existing files
Add imported layers into layer tree
[~ Close dialog on finish

Commanddialog] [ Close ][ Import ]
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n. When the import is complete,

[ . (=] i
‘g GRASS GIS Layer Manager -

check the command console in
the GRASS GIS Layer Mgera

0. If there is no warning message
you can go straight tetep pand

e P oy eyey
/B EFR @O

File Settings Raster Vector Imagery Volumes Database Help

[ Click here to show search module engine == ]

simply export the file from
GRASS

If there is avarning message
(see screenshot), the next step is
to use thev.build procedure to

Attaching centroids... -
Humber of nodes: 10

Humber of primitives: 13

Humber of points: 0

Humber of lines: 0

Humber of boundaries: §

Humber of centroids: 4

Humber of areas: 5

Humber of isles: 2

Humber of areas without centroid: 1

rebuild the topology(see Box A:

WARNING: Errors were encountered during the import

. Try to import again, snapping with at least 1le-014: 'snap=
Rebu”d topOIOQbeIOW) Default region for this location updated
Region for the current mapset updated
{Thu Feb 27 12:18:20 2014) Command finished (0 sec) EI
4 M b
Output window Command prompt
[ Clear ] [ Save ] [ Log file ] [ Clear Stop
Map layers | G Searchmodule | Python shell |

Box A: Rebuild topology

a. In GRASS GIS go to thector
menu >> Topology maintenance
>> Create or rebuild topology
[v.build].

Make sure name afhput vector

map showsyour file (it will have
@PERMANENS the end of the
file name)

ClickRun

c. Check theecommand consoléo
find the results of the v.buildf
there is no warning messaggou

[F————————————————— —

-
"% vhbuild [vector, topology] E@g
\g Creates topology for GRASS vector map.
Required r Optional r Command output r Manual ] 1P
Mame of input vector map: (map=name)
N
I [ cose | [ & | [ coy | [ b
Add created map(s) into layer tree
[ Close dialog on finish

can now export the file from GRASSt0 step p

If there is an error message/ou now havéwo choicegsee Box B or Box C)

31
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Box B: Rebuild topologyoption 1)

L¥F
time settinga snapping threshold

iKS AYLR2NI RARYQI

List of OGR layers

[eey—— -~ = a. Toreimport the file and set a
Settnge shapping thresholdjo back to
oo et e ) [Cemere ) [v.in.ogr], as in step kbut this
I;“FL:I’ECEWDE () Diractory () Datebase () Protocol time inlude an additional Step
FSMTMSIEM ; and clickCommand dialog
e . b. Inthe new windowprowseto

find your species range file, and
select aname for output vector

map (the name of the new file
within GRASS)

layerid  Layer name Name for GRASS map (editable)
1 phil__5499.0 phil__5499_0
Options

[ Do not clean polygons (not recommended)
Extend region extents based on new dataset

|| Override dataset projection (use location's projection)
|| Limit import to the current region

|| Do not create attribute table

|| Change column names to lowercase characters

[~ Create 30 output

[] Allow output files to overwrite existing files
Add imported layers into layer tree

‘ 10el d4s'the snapping threshold. It is
important to set a low threshold,
otherwise snapping can introduce errors
If the distance between two points is

points will be assumetb be in the same

lower than the snapping threshold, these

[ Close dialog on finish i

[ Command dialog | [ Close ] E.

|

c. Go to the Minarea & snap tab. Write |

=
i w.in.ogr [vector, import]

[ESYEE)

i Convert OGR vector layers to GRASS vector map.

Required r Selection r Subregion ]’ Min-area & snap r Attributes ] L

0GR datasource name:
C:\GIS_Phil\jindrangeerrors\IUCN_all_ranges_raw_id_no__139.shp

(dsn=string)

Browse

-

or enter values interactively

Name for output vector map: ({output=name)

[IUCN_all_ranges raw id_no_139|

(oo | [ & | [ cov | [ neb |

[¥] add created map(s) into layer tree
[ Close dialog on finish

win.ogr dsn=CAGIS_Phil\indrangeerrors\IUCN_all_ranges_raw_id_no_139.shp output=IUCh

place. This can correct many topologica
errors, but it can also cause errors if the
snhapping threshold is set too high. Even
with a very low threshold it is still
possible to introduce errors, and you wil
later need to check that the eaned
species ranges match the original range

Clickrun and wait for the import to
complete. Again, this may take some
time.

Then gostep (p)to export the cleaned
data from GRASS GIS

'(‘é:g; w.in.ogr [vector, import]

—— a—— —

o] 5D |

V.. Convert OGR vector layers to GRASS vector map.

Required rSelection rSubregion / Min-area & snap | Atiributes 4 F

Minimum size of area to be imported (square units): (min_area=float)
0.0001

Snapping threshold for boundaries: (snap=float)
1e-014

[ Close ] [ Run ] [ Copy ] [ Help

[¥] Add created map(s) into layer tree
[ Close dialog on finish

wv.in.ogr dsn=CAGIS_Philindrangeerrors\IUCN_all_ranges_raw_id_no_139.shp cutput=IUCK
e e e

G I qmPort the fite intoRABS, bt thidz

YA IK
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Box C Rebuild topology (ption 2) |

|
If the import was verglow, the other option is to continue using the uncleaned species rangg file

(the one that existed prior to the import into GRASS). Follow sections 2.9 and 2.10 to reprol'ect

the file and to split it, creating separate files for each species. Then chetp@dogy errorsin |

these separate species files (section 2.7) and where necessary clean these in GRASS, by iepeating
the processAd(?sc,:ribed in §ecti9n 2.8. If the files have been reprojected, they will requjre aAnFW
WLINR 2SOu f 201 0A 2 ¢the grofesddedcrpdd in@.8 4).Y LI &€ NI LJSI

p. To export the file from GRASS, go to Hie menu >> Export vector map > >Common
export formats [v.out.ogr]

g. Select the name of the file you want to export (it will ha@®ERMANENAL the end of
the file name) and undeDGR output datasource namerite the file path of the chosen
export location.

-

‘i v.outogr [vector, export] - - E@g

" Converts GRASS vector map to one of the supported OGR vector formats.

MName of input vector map: e @M1
phil__5439_0@PERMANENT s 2 - -

0GR output datasource name:
C:\GIS_Phil\grassoutput

Required r Input r Creation r Optional r Command output ] q4»

' Converts GRASS vector map to one of the supported OGR vector formats.

- Required .~ Input r Creation rOpﬁonal rCommand output ] 4 »

Feature type(s). Combinations not supported by all output formats. Default: first type found ininp
[ point [line [~]boundary [ centroid { [ face []kernel [[] auto

Layer number: (layer=integer) 1
1 -
. ™
& voutogr [vector, export] - - o ]
" Converts GRASS vector map to one of the supported OGR. vector formats.
Close ] [ = ] [ Cop Required r Input r Creation /V Optional r Command output ] 1k
[7] Open an existing datasource for update {u)
v.out.ogr inqu:phiI_SélQ?_U@PERMANENT dsn=C\GIS_| [~ skip export of GRASS category ID (cat) attribute (s)
[V|Export features with category (abeled) only, Otherwise Al features are exported: @M
) [ Use ESRI-style .pri file format (applies to Shapefile output only) ()
r. G oto the' n put tab, [7] create 30 output ifinput is 30 (applies to Shapefile output only) (@)
uncheckline and E [] Export lines as polygons (=)}
0 — [ verbose module output (verbose)
bound aryan d V-OULOgrINPU=PY | 7] quiet moduie autput (quiet)

checkarea

s. (o to theoptional tab, and
select the optiorExport
features with category
(labelled) only. Otherwise all
features are exported. Goee | [ am | [ oo | [ teb

t. Clickrun.

v.out.ogr -c input=phil_5499_ 0@PERMANMNENT type=area dsn=C\GIS_Phil\grassoutput
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[ ¢ voutogrivectorempoty l=l= w8 In the command output, ignore any
' Converts GRASS vector map to one of the supported OGR vector formats. Warnings that features found Wlthout
Required r Input r Creation r Optional /V C 1 output ] 4 » Category were Sk'pped
{Thu Feb 27 14:08:48 2014)
v.out.ogr -c input=phil 5499 ORPERMANENT type=area dsn=C:\G: | u. C|OS€ GRASS

Exporting 5 areas (may take some time) ...
WARNING: 1 features found without category were skipped
v.out.ogr complete. 5 features written to <phil 54395 0> (ESI
{Thu Feb 27 14:08:50 2014) Command finished (2 sec)

Qutput window Command prompt:
[ Clear ] [ Save ] Stop

(o ) Can ) Com ) (o '

v.out.ogr -c input=phil _5499_0@PERMANENT type=area dsn=C\GI5_Phil\grassoutput

——————

V. Open QGlandaddthe cleaned file that you exported from GRASS.
w. ! aS Adk\&ctdwlayebutton.
X Check whether antopological errorsremain gee section 2.Y.

Make note of the species that aséll affected by these errors, you maged to check these
manually andselect them out and clean them on their own.
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