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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 allows 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 provides a brief introduction to QGIS, a desktop GIS software, and will help users get
started with using QGIS.

2. QGIS - an open source desktop GIS

2.1. QGIS: Brief introduction to QGIS open source desktop GIS

QGIS is a free and open source desktop GIS comparable to proprietary GIS software such as ArcGlIS. It
has the advantage of being able to run on multiple platforms (Linux, Unix, Mac OSX, Windows and
Android operating systems). It supports vector and raster processing and can access and utilize tools
available in other open-source GIS packages. QGIS can:

» View Geographic Information

Edit Geographic Information

Present Geographic Information (create maps and figures)
Analyse Geographic Information

YV V V V

Be extended (through plugins and scripts)

One of the advantages of QGIS is that it provides access to other open source GIS and remote sensing
software through its processing framework. It integrates methods and tools from other open source
software into the QGIS interface, e.g. GRASS, SAGA and GDAL tools and R scripts. It provides a wealth
of analysis tools that can be accessed from a single location. Tools can be run individually or through
a GUI for processing work flows which is comparable to the ESRI ArcGIS Toolbox. It also has a Graphical
Modeler which is similar to the SRI ArcGIS Model builder environment.


http://opensource.org/licenses
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When installing QGIS, some packages are automatically installed as part

of the QGIS installer e.g. GRASS and SAGA, others you have to install
independently and then require configuring in QGIS.

a.

b.

C.

From the main menu click on Processing>>Options

Expand the providers. This is where the additional software is

Processing | Help
Toolbox

# Graphical Modeler. ..
& History and Log...

i

. Cptions...

1.0 Results Viewer...

» Commander Ctrl+Alt+M

configure. E.g. Expand Saga and see that there is a path to the SAGA installation folder.

[Search. .

Setting Value

" i | General

'# Models

= Providers

- @ GDAL/OGR

B} GRASS GIS 7 commands

‘Q\ GRASS commands

" # Modeler-only tools

& Orfeo Toolbox (Image analysis)
" # QG5 gevalgerithms

@ R scripts

B SAGA

B @ SAGA212)

" TauDEM (hydrologic analysis)
- ¥, Tools for LIDAR data

& E Scripts

l

ok || concel |

Check that SAGA is activated by checking the black cross as below. This is necessary to be

able to use the SAGA tools within QGIS.
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e ST e

Search...
d. Click to close Setting
OK the -- & ‘General
processing = Providers
options 3R GDAL/OGR
. H- g GRASS GIS7 commands
window. -y GRASS commands

-- &) Modeler-only teols
a Orfeo Toolbox (Image analysis)
- ﬁ QGIS geoalgorithms
R scripts
SAGA
&% Enable SAGA Import/Export optimizations
& Log console output x

] Log execution commands
& SAGA folder C:J’PROGRAn-lfQGISMr«lfapps\sa;a >

- & SAGA (21.2)
@ Activate @

TauDEM (hydrologic analysis)
B ¥, Tools for LIDAR data
Bl Y ) Workflows (Step by step guidance)

B |E Scripts

2.2. Understanding Coordinate Reference System (CRS) in QGIS

Before adding any data to QGIS it is important to understand how projection systems work in QGIS.
This is a VERY IMPORTANT section as there are a number of places where projections can be set or
altered in QGIS and with a lack of knowledge on how projections work in QGIS, changing projections

can accidently be done in the wrong way.
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2.2.1. Changing the default CRS (projection) settings

a. Click on the Start Icon >> All Programs >> ‘QGIS
Wien’ and click on QGIS Desktop to open QGIS.

J Microsoft Silverlight
J Picasa 3
. QGIS Dufour
| QGIS Wien
I rasvs
() 0SGeodW Shell
./ QGIS Browser 281
: QGIS Desktop 2.8.1
(=] SAGA GIS (2.1.2)
() Setup
|. GRASS GIS6.4.3

4  Back

| |Seam’? programs and files

[ B s i < e 2 HEwe 8 @

b. Click OK to dismiss the QGIS tips.
c. Click on Settings >>Options

Project Edit View Layer |Settings
0 B
//v [ ’j’ Py @
0F A (0m | 6

Plugins Vector Raster Datsbase Wieb Processing Help

codm. PRELSARPLRALR @
al ab

& StylgManager...

Bt

&, Cor re Shortcuts... abe b, abc| (abgl <abcl <abel CSW P
B T =S S W >

sﬁ, Customization. ..

2, Options...

Snapping Options...

d. Inthe options window Click on the CRS tab to see the Coordinate Reference System options.

Click to tick Enable ‘on-the-fly’
reprojection by default so that R w Oefat GRS fo e proects
data layers with different CRSs T Dorftenatle o the 1 precten

Automatically enble ‘on the fiy' reprojection if layers have different CRS

can be displayed together
automatically when added to - i bbbl

the QGIS project.

Selected CRS (EPSG:4326, WGS 84)

W CRS for new layers

f. Leave the default projecti bempel oo s reated, o when a layer is loaded that has no CRS
- '
EPSG:4326-WGS84 tthis
geogra phlc CRS W|“ be the qitiz Use a default CRS [SEIE\:(EdCRS (EP5G:4326, WGS 84)

default for new projects). s w Defuit dstm sancfomations

Ask for datum transformation when no defaultis defined

® | =

If you always work in another

‘Snume CRS Destination CRS | Source datum trans | Destination datum transform

projection e.g. UTM you may
choose to set the default project
projection this as the default
rather than EPSG: 4326-WGS84.

h. Click OK to close the window.

These options will be applied to all new QGIS projects but will not take effect until QGIS is closed and a
new project is created. However, IF it is inconvenient to exit QGIS the settings for the current project

1
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can be set manually (which is illustrated in section 2.2.2).
2.2.2. Changing the CRS of the current project

Setting the projection of the current project is also useful if you want to set the current project to a
particular CRS but not set it as the default for all other projects.

a. To set the CRS for the current project click on the CRS icon/[Q] next to EPSG in the bottom

right hand corner of the QGIS canvas. s
7
p— 4
Scale | 1:945,611 *  Rotation: 0.0 : x Renc(@ EPE: 4320 .
N

% Enable 'on the fly' CRS transformation

Filter | UTM Zone 48N

Recently used coordinate reference systems

|
|“ Identify layers

™’ Defaultstyles

Coordinate Reference System

Autherity ID

[

|G

Coordinate reference systems of the world

Hide deprecated CRSs

Coordinate Reference System

Authority ID [L]

i+ Indian 1954 / UTM zone 48N
- Indian 1960 | UTM zane 48N
- Indian 1975 | UTM zane 48N
- Kertau 1968 { UTM zone 48N
- YN-2000 [ LITM zone 48N
WS 72/ UTM Zone 48N
e m—
WGS 84/ UTM zone 48M

EPSG:23948
EPSG:3148

EPSG:24048
EPSG:24598
EPSG:3405

EPSG:32248
EPSG:32998

Selected CRS: | WGS 84 / UTM zone 48N

+proj=utm +zone=438 +datum=WG584 +units=m +no_defs

c. The CRS was set to EPSG:4326. Changing the CRS here sets the QGIS canvas to the chosen
projection, in this case UTM Zone 48N. Select the appropriate CRS from the list below.
d. Click OK

Note: ‘on-the-fly transformation’ does not physically change the projection of the data; it takes the
data in its original projection and makes a temporary transformation as it is drawing it. (Physically
projecting the data is illustrated in section 2.2.3).
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2.2.3. Adding and projecting vector and raster data

If you are undertaking area analysis data will need to be projected to an equal area projection (e.g.

UTM or Lambert Azimuthal Equal Area) and not just projected on-the-fly. Using an equal area

projection allows the true area to be calculated. Unlike some other GIS software, whichever projection

is chosen for the analysis, all the datasets being used in that analysis must be in exactly the same

projection.

2.2.3.1. Adding a vector layer

a. Click either Layer>> Add Layer>> Add Vector Layer or the icon
the current project.

to add vector layer to

b. Click Browse

Source type

Database

Encoding | System

Source

Dataset

Protocal

Browse

Help

Open an
| » Librares » Documenss » My Documents » Using Open-source GI for REDD panning b Datases » < |4 | searcn Datosets
Organze v Newfolder v [0
i UNEPEBA pojectpotfoliomapping - nocyments library
1. Stephen New Photcs Rty Amangeby. Foder
. & Googe brive -
c. Change the File B i vaiis Diemodied  Te
i Photes forRob B corsus, 2008 srovinces Fiefokdes
type to b Pareguey Flyes i Protected-Arezs-with-Protected-Forest 3 S
8 BEDDPAC Ernad ) natural protected aress OU4ISIH8  Filefolder
ESRI h f'l 1 HPfeport - Saah Smth B Provinces 1922020849 SHRFile
shapertiie 1 71 glebel workshop
\ J 28Kena
. 6506 Kenya
jes Concept
). £8A Options Research
J. opendevdlopmentcambedia ‘
1\ Using Open-sousce GISfor REDD= plxmr
G ibraries
% Documents
& Musc '
T
Filename: Drovinces - [EsRishapeliles (shpsHR)
Open | Cancel |

d. Browse to the folder containing the shapefile to add, i.e. in this example a boundary file

called aimagboundary.shp. Click on the file to select it.

e. Click Open

f. Click Open )

g. Layers can be reordered by clicking the .
layer in the table of contents (TOC) and @ = P @ E L
dragging to a new position up or down the : !mm_mmm
list. % [ Provinces
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2.2.3.2. Adding a Raster Layer

a. Click either Layer>> Add Layer >> Add Raster [ an nr w tme ovm ne srmrs rer
Layer or the L icon to add a raster layer to the - e
. 4 Ctrl+5hift+D
current project. -t £ i, ot
'W_Add MSSOL Spatial Laver, Ctrl4Shift+M

1KB 23/03/201:

b. Leave file type as All files, rasters of Queat 0 mom
all different types can then L o
added. ‘H

H . . o n ‘i —— »

c. For data in ESRI native Grid format, =D

-i-ﬂ _Aan:el

this file format contains a folder with
a number of standard files. The file to add is within the dataset name folder and will always
be called w001001.adf. In this case, we will open the GeoTIFF file representing land cover in
Mongolia in 2010 called modis_land_cover_2010.

d. Click Open.

2.2.3.3. Adding a Delimited text Layer

Tabular data can be added to QGIS using the Add Vector Layer button (and mapped as points if location
information is included).

To add a delimited text file to be uploaded as a layer in QGIS:

» The text file must be formatted with the first line of the text file a delimited header row of
field names;

» The data must contain an X and Y field (formatted as numeric but in any CRS);

» The CRS of the XY coordinates must be known.

***¥IMPORTANT NOTE*** ‘delimited text’ data in CSV format which means the data fields are often
separated by commas. If Data within some of the fields also have commas this will cause a problem
with the import. Spreadsheet software such as excel can distinguish between the field delimiters and
the commas within the text strings as the text strings are enclosed by “”. QGIS however does not see
the “” and will read the data incorrectly. This can be resolved by opening the data in excel and saving
the CSV file as tab-delimited rather than comma delimited.




Using open source GIS software to support REDD+ planning

a. Open the text file in Microsoft Excel.

b. Scroll along the column |** ME Je | ebifio
. A B | c | ] | E
head'”gs; some may ghiflD ldecimalLatitude decimalLongitude species vernacularName
. 818549986 12.1143 106.867 Abroscopus superciliaris Yellow-bellied Warbler
haVe head'ngs that are 938046291 12.1172 106.856 Abroscopus superciliaris Yellow-bellied Warbler
938008343 12,1172 106.856 Abroscopus superciliaris Yellow-bellied Warbler
too Iong. These need to 936528724 12.1276 106.916 Abroscopus superciliaris Yellow-bellied Warbler
934021426 12.1276 106.916 Abroscopus superi Yellow-bellied Warbler
be changed as GIS 935349114 12.1276 106.916 Abroscopus supert Yellow-bellied Warbler
936530447 12.1276 106.916 Abroscopus superciliaris Yellow-bellied Warbler
SoftWa re SUCh as QG'S 934600726 12.1276 106.916 Abroscopus superciliaris Yellow-bellied Warbler
916 17 1978 106 Q16 Ak iliari 11 halliad hi e
W||| not accept them, . occurrence_slim (O] HE] »
READY HH M -——+ 100%
and spaces should be
removed.

e.

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.

Open a text editor and create a new file empty file and add the following text to
correspond to the data types of each of the columns in the .csv file, e.g. for a file containing
3 numeric columns and one text column this file should contain:

"integer","integer","integer","string".
- — e —— ™
@ TextPad - C:\Workspace\Cambedia\Cambodia Daiz_lSlBZB\Biodiversitﬂghiﬁghiﬁocmneme_slim{svmélg
e ——

File Edit Search View Tools Macros Configure
DEH ISRE L BB oo =

occurrence_slim.csvt X

Window Help

QY AL R e Ll

| "integer", "integer”, "integer”, "string”, "string”

occurence_slim csvt

Save the file with the same name and in the same folder as the csv file but with the .csvt
ending.

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).

f.

In QGIS click the add delimited text button QGIS will try to guess

%

r B
Fr e e
File Mame kspace/Cambodia/Cambodia_Data_150323/Biodiversity /gbif/gbif foccurrence_slim. csv

Encoding | UTF-8 -

Layer name | occurrence_slim

File format CSV (comma separated values) Custom delimiters Regular expression delimiter

Expression

Record options Number of header lines to discard |0 5| % First record has field names

Field options Trim fields Discard empty fields Dedmal separator is comma

Geometry definition ® Point coordinates well known text (WKT) No geometry (attribute only table)

¥ field | decmallongitude |+ | Y field dedmallatitude - DMS coordinates

Layer settings Use spatial index Use subset index Watch file

dedmallatitude

gbifID decmalLongitude species vernacularName
1 |818549986 | 12.1143 106.867 Abroscopus superciliaris | Yellow-bellied Warbler E
2 |938046291|12.1172 106.856 Abroscopus superciliaris | Yellow-bellied Warbler
3 |938008343 12,1172 106,856 Abroscopus superciliaris | Yellow-bellied Warbler E

OK Cancel Help
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g. Ensure the correct columns containing the longitude (X field) and latitude (Y field) have been
selected.

h. Click OK.

i. Now QGIS ask you to specify the coordinate system of the coordinates of the file, choose
WGS84 Geographic Coordinate System and click OK.

2.2.4. Creating a Custom CRS

It may be useful (although not always necessary) to create a custom projection, for example if your
area of interest/country/region crosses more than one UTM Zone, UTM may not be the best option if
the analysis is to be done without splitting the data and carrying out the analysis seperately for each
zone. Lambert Azimuthal Equal Area projection centred on a particular country or world region is one
option.

-
./ Custom Coordinate Reference System Definitio

¥ Define

a. To create a custom p rojecti on, from the main You can define yggffwn custom Coordinate Reference System (CRS) here. The definition must
Rl format for specifying a CRS. ‘

menu click Settings >> Custom CRS. Tame paranetes ®
. X . . [ -H:m]iaeqd Hatﬁnﬁ:ﬂ #nnjizn #2004+ 0-0. ﬁllps:wsss4
b. Click Add new CRS, and give your projection a e o e A e e =

i new CRS

name (change it from newCRS).

Next we will choose the parameters for a
Lambert Azimuthal Equal Area projection, click
on Copy existing CRS

Name new CRS

Parameters

c. Click to select North_Pole_Lambert_ mm
. N Recently used corcnate systens
Azimuthal_Equal_Area. S = =
. v | EEEETESL A S
d. Click OK N[l e o

51
VGE 72 /T zore 175 )
N || wes 72 fuma sne s e

K10
N
Coordnate refgence systems of the mord Hide deprecated GRS

selected 5 |iortn o Lowbert_Aamitha Faual Area

presises 4t 0290 +on (0 +x_0s0 +y_(0a0 sdsnmaiGSS4 +uritsem +no_defs
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e. Then edit the information in the parameters box to change the central meridian and latitude
of origin to centre the projection on a particular country or region. If we are looking at
Mongolia for example this means setting lat_0=50.2 and lon_0=105

f. Click OK. \

E Custom Coordinate Referknce System Definition =2

w Define
‘fou can define your own custoly Coordinate Reference System (CRS) here. The definition must
conform to the praj4 format forepecifying a CRS,
MName |Parameter% ‘ c o

. *Generated... +proj=laea \at_0=50 Hon_0=0 +x_0=0 +y_0=0 +datum=WG...
“ *Eenerated... +proj=utm ne=48 +a=6377276.345 +b=6356075.413 14024 =]

Name aea Hat_0=-6 Hon 0= 0=0 +y_0=0 +ellpg=WG584 +units=m +no_defs)

+at_0=12.6 Hon_0=105] +x +y_0=0 +datum=WG584

Parameters

IMPORTANT/ USEFUL Projection tips:

»  *¥EXIMPORTANT*** DO NOT Right Click>>Set Layer CRS on a dataset. This will NOT
project the data to another projection. It will REDEFINE the projection only i.e. it will
incorrectly tell the dataset it is something else. So ONLY use this to fix a dataset that has
the WRONG projection defined.

> Unlike ArcGIS, on-the-fly (i.e. not permanent) area calculations CANNOT be done in
QGIS, the data have to be actually saved in the projected coordinate system.

> If the required CRS cannot be found in the list, a custom CRS can be defined manually -
under setting>>custom CRS.

> Right click on a map layer>>Set Project CRS from Layer to set the Project CRS (Map
Canvas projection) to be the same as a particular layer.

> If the Map View is in a projected coordinate system (i.e. not EPSG: 4326) the scale of the
canvas can be set at the bottom of the screen.

> There are still some bugs with projections in QGIS 2.8 so if a layer does not display,
check the projection details of the layer to make sure that it is not the projection causing
the problem.

> Note: There is a bug in version 2.8 — when a new dataset is created as a result of
running some analysis, the projection information is not maintained and it is added to
the QGIS project with the default projection (EPSG:4326 Geographic). You then have to
redefine the projection manually or change your default projection.
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2.2.5. Projecting data / saving data to a new CRS

a. Right Click on the dataset to project. Click Save as
b. Select the format to be saved to and give the file an appropriate name. It helps to include the
projection in the filename i.e. in this case _UTM_Zone48N

c. Leave the encoding system as default.

d. Tick Add saved file to map to add the projected data to the current project.

e. Change the CRS method. Bither to Project CRS to save the ¥ata in the same CRS as the Map
Canvas (or Selected CRS), and then select the to pick the oput CRS from the CRS Selector
window.

. ./, Save vector layer as..
Click OK then
Format | ESRI Shapefile
Save as | Datasets/protected forest_UTH_Zone48ishp Eronse
© Save vector layer as...
| - GRS |Project CRS (EPSG:4326 - WGS 84) <
Format | ESRI Shapefile B S, e
[ save only selected features
Save as | Datasets/protected fofest_UTM_Zone48M.shp % Add saved fie to map
No symbology S
crs (| selected CRS (EPSG:32)8, WGS 84 / UTM zone 48N) . e =)
P [ Extent (current: layer)
v Datasource Options
I
Coordinate reference systems of the world
| Coordinate Reference System Authority 1D
- WGS 84 | UTM zone 445 EPSGi32734 ¥ Layer Options
WGS 84 / UTM zone 45N EPSG:32645
WGS 84 / UTM zone 455 EPSG:32745
VIGS 84 / UTM zone 46N EPSG:3264
-GS 84 { UTM zone 465 EPSGi32746
WGS 84 / UTM zone 47N EPSG:32647
WGS 84/ UTM zone 475 EPSG:32747 »
WGS 84/ UTM zone 46N EPSG:32648 Custom Optons
-GS 541178 70 4 Epecea0748
1 Cancel Help
Selected CRS: | WGS 54/ UTM zone 48N
+proj=utm +zone=48 +datum=\WGS84 +units=m +no_defs
oK
4{2 QGIS 2.8.1 Wiey
2 3 Saving a QGIS project Project | Edit WView Layer Settings P
=] [ New Cirl+hy
a. Click Project >> Save As or Save Project from the main menu =8 HE=f3 Cpen... o
New From Template ’
b. Navigate to a folder to save the project and give it a name Open Recent '
B save ctrl+s
c. Click Save _ Ctrl+5hift+s
Ely Save as Image...
DXF Export...
_' Praject Properties. .. Cirl+5hift+P

o3 New Print Composer Cirl+P

e; Composer Manager...

Print Composers »

L@ Exit QGIS cirl+Q

Note: The QGIS project is saved as a .qgs file. This is actually a text file containing all the
information QGIS needs and is great for expert users who may wish to make edits in the text
document. It also means that broken QGIS files have a good chance of being repaired as they can

be opened in a text editor.
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2.4. Symbology

2.4.1 Vector Symbology
a. When a dataset is added to QGIS it is added with a simple solid fill, random coloured symbol.
Double click on the data layer in the Table of Contents to change the symbology.

PAGE 12 OF 33 s [ B

- - —

moject Edt Vew Layer Setings Fhigns Vectr Raster Datsbass Web FProcessng Heb

BEOR «O%2,s0PPLosAR 6 -H-asBB8=-032 7 BY
4./ BRI =
I8 U8 L8| 56 (% i 6

n?‘im

b Project hame
Hame

Favourtes
ooy
i

“he e @

comers diogonal dotted  green  land  viate

The layer properties window ofens

b. Click the Simple fill box to change both the fill and outline symbology
d. The fields change to those of the Symbol layer type on the right hand side
e. Change the symbology as required:

Skt e e ey
o i | [+ = oo |~
Flstde 77 omporal

sysleper e
e T 5, o |
PR EE=S

sogie il

Borcer stye | —— SeldLine

1a@

sarder atle —— seldne LR =]
e gmBew - = e gyt
surdr vt |0.260000 LG e e Corcer vt | 3.200000 T G lmer |

ofetxr 0000000 21 [esose = e |+ ity | Lo 2 [ eoonm 2| Maneer |~

= Feature send mote Pl ot | Festurebiendng moce Horms

g. Click OK to close the Layer properties window.
h. For categorical data e.g. to shade a layer based on a set of thematic values in the attribute
table of a layer, Click the Single Symbol to drop down the options.
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Click categorized (7 oo s et I

& Categorized |~

& e il -
|

-
;@! Layer Properties - Protected Faorest | S
Symbal A [ change.... Color ramp | Random colors
& singl | - abe 1
Singlelsymbol | _ Symbol |vale | |Legend
=8 Multiple ... Multiple Use Management Area

a d
NationalP... National Park
t‘ i’ad“:md Protectad... Protected Landscape
€3 Labels E;:t d?:plaaoement Ramsarkite Ramsar Site
Inverted polygons
Heatmap )

S Fields

B = Fn
[ simple il

I

I

L 1
]

|ﬂ Diagrams

I
I
1
1
1
I
1
1
I
I
1
1
1
1

&
T 0 T

w Layer renderlrF
Layer transparepicy
Layer blending thode MNormal ~ | Feature blending mode MNormal
1
style < oK Cancel Apply

1
|
Choose the attribute upon which to base the shading. E.g. in this example ‘category’

Click the Classify button to add the unique combinations to the symbol window.
To remove any symbols (e.g. the empty one that is always added at the end), click the symbol

=~ T -

row, then Click Delete
Double click on each symbol to bring up the Symbol Selector Window and change the

symbology for each individual symbol in the same way as for the Single Symbol
m. In the bottom left hand corner of the box, click Style >> Save Style >> QGIS Layer Style File
once a set of symbols have been created. This will save the styles to a QML style file.

The next time this layer is added

— - | lete sl ;
Classify A Delete — to a QGIS project these styles
W Layer rendering can be loaded clicking the Load
Layer transparency ¥, Style button.
Mormal

Layer blending mode

Load Style...

Save As Default
Restore Default

Add
Rename Current

3] (default)
y I

10
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Some data are best presented using a graduated synrbology, e.g. population density data.

n.

Select the attribute from
which to shade the data -
Choose the number of - -
class breaks

Select how the classes
should be defined. E.g. ~
Equal Interval

Click Classify .

Chose a color rahep to
shade the data \\
Click OK AN

e omsny rep

PREC &

Detsbee
peanRp

/! Layer Properties - District | Style

-
T
.

v Equal Interval n

e Predsion | 0 = im

3948,00 - 5653140
56531.40 - 109114.30
109114.80 - 161698,
161698.20 - 214281L....
214281.60 - 266865. ...

3948 - 56531
56531 - 109115
109115 - 161698
161698 - 214282
214282 - 266865

Delete Delete all % Link dass boundaries Advanced T

w Layer rendering

Layer transparency [¥;

~ | Feature blending mode Normal

Layer blending mode Normal

Cancel

@HMM

£

|

[ED]

@] coranee: 10407712, sme |1y |v) Rotmee: 0o 2 krwsy QEcunem @

11



Using open source GIS software to support REDD+ planning

2.4.2 Raster Symbology

Raster symbology can seem a little more complicated than
vector symbology, however the notes below should help
users understand raster symbology a little better.

When a raster dataset is added to a QGIS project it often
appears all in one colour or the values displaying on the colour
ramp incorrect. This does not necessarily mean there is a problem with the data. It is more likely that
the method of shading the data needs changing or the default QGIS setting need changing.

xSt

First, Check to ensure rasters are displaying the full range of values by default:

a. From the main menu Click on settings>>options

b.
c.
d.

Click on the Rendering Tab

Scroll down to Rasters

Change single band grey to Stretch to MinMax

Change Limits (Minimum Maximum) to Minimum Maximum

W Rasters

T
l‘:\" System RGBband selection  Redband |1 5 Greenband 2 5 Blueband 3 &

BER pata Sources Contrast enhancement

Single band gray | Stretch To MinMax

Mo Stretch

Multi band color (byte / band)

= Colors

|E Canvas & Legend

|“ Map Tools

Multi band color (> byte [ band)

Stretch To MinMax

Limits {minimum/maximum) | Minimum / maximum

-

Cumulative pixel count cut limits | 2.0

S - 980 3 %

-

Standard deviation multiplier | 2.00

-

* Composer
I oigitiing

Click OK

To change the same settings on a single raster layer:

a. Double Click on the raster dataset to bring up the Layer Properties window
b. Click on the Style tab / Layerproperies - woiott cpy [ sofe ST NS N, =
. . TS~ o eneral and renderin
c. Click to Use Min/Max =~~~ p— v Band rendering
. Te~a Render type | Singleband gra -
d. Click on the Actual e
. |-h_i Transparency _ Greyband  [Band 1 « - Load minjmax values
(Slower) optionin Load ~ - S8 pyramids cm;gr;di?nrslmmu@ti - Gmdatve (50 (3 -(sm0 (3 %
min/max values from (B ogram Min 0 TR o b
Max™ ~ ~ 21083 ek -
band @) veiza — = ind? — :‘mnd;r-g devigtion = =0 =
. enhoncement STSKhtoMMar ~ v o
e. Click Contrast S eareey
Stretch and dip to MinMax o Full S~o - Estimate (faster)
enhancement to Stretch Clp to MinMax Current B @ actual (dowen)
to MinMax Load E
f' CIICk OK Style  ~ @’ Cancel Apply Help

12
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The variation in the data can now be seen

AR 08 -H RaBE=-C 5> @ BY

wa0311.9% Sk 1100 v Aot 0.0 2 Rred Qumamem @

Note: that in the Table of Contents the data are stretched from a low to a high value, using the above
method of shading it is not possible to see class breaks.

Alternatively you can choose to display the raster dataset in class breaks:

a.

> @

m.

Double Click on the raster
dataset to bring up the Layer

£+ Layer Properties - w001001 | S
) ral

¥ Band rendering

Render type | Singleband pseudocolor | v
-
LBEd Band 1 + | ~Generate new color map
b browns v Tnvert
Ly

- VodgpEauelinarval |+ | Classes |5 =
- -

E]@;

\va\ue - |co\or |Lab¥ - |
-

Properties window e
Click on the Style tab -
Change the Render Type to B
singleband pseudocolor =~
Change the color ramp--~"

-
-
Color interpolation

- Min |0 Max | 21083

ify
Min / max arigin:

Exact min / areGF full extent.

e minmax values

Change the mode to equal - - 7 Gt (55T

count cut. -1880 3] %

interval | /[ ___ A
i e ————— | T o deviaton < | 200 %
Click min/max---
Extent Accuracy
Click Actual (Slower) ____________________ o Fu Estimate (faster)
Cufrenf T T T >I Actual (slower)

ClickLload- - - - - = - . __

Change the number of
Cancel Apply Help

classes in this example we
will leave it at 7
Click Classify
Change the Color interpolation to Discrete (choosing discrete means that the colour is
discrete for each class rather than Linear which ramps the colour within the classes)
Manually change the labels e.g in this example the first class represents anything <=0, class
2 represents 0 — 5271, class 3 = 5271 — 10.542 etc). You can also manually change the class
breaks if you are not happy with the equal interval classes

Click OK

13
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2.5. Installing plugins

QGIS comes with an additional functionality in the form of ‘plugins’. They are very easy to install,
provided there is an internet connection to initially install them. Once installed they remain in the
QGIS installation and an internet connection is not required to run them. Some plugin’s are part of the
core QGIS and are written in C++ or python. These are part of the QGIS installation and are maintained
by the QGIS development team, others are external and maintained by individuals and can be very
easily installed manually. This plugin architecture allows many new features and functions to be easily
added to the application as they are developed rather than having to wait for a new release of the
software or for the core development team to add the functionality.

a. From the main menu click Plugins>>Manage and Install Plugins
b. Click on the Settings tab and tick Show also experimental plugins (as there are some useful
plugins or updates to plugins that are still experimental)
c. Checkin the field below that the Official repository in your list of plugins is showing
/; Plugins | Settings gl

Check for updates on startup

| & | .
I E ': Installed every time QGIS starts

Note: If this function is enabled, QGIS wil jform you wheneyer a new plugin or plugin update is available.
Mot installed Otherwise, fetching repositories will be pgformed during op#ning of the Plugin Manager window.

& Uparadeable
48 Ungradeable w X Show also experimental plugins

Note: Experimental plugins are generally unsuitable §6r production use. These plugins are in early stages of
development, and should be considered ‘incomplef’ or ‘proof of concept’ tools. QGIS does not recommend
instaling these plugins unless you intend to use tem for testing purposes.

v Show also deprecated plugins

Note: Deprecated plugins are generally upluitable for production use. These plugins are unmaintained, and
should be considered 'obsolete’ tools. QRIS does not recommend instaling these plugins unless you stil
need it and there are no other alternajfves available.

Plugin repositories

Status Name ¥ [ure
[0] iconnected | QGIS Offidal Plugin Repository hitp://pluging. ggis.org/plugins /plugins. xml?qgis=2.8

d. Click on the ‘All’ tab
e. Select the desired plugin from the list and click Install
f. The plugin’s repository can also be explored from a web browser (see the url above)

14
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2.5.1. Useful plugins for spatial analysis to inform REDD+ planning and
safeguards policies

Below is a list of a few plugins that have been particularly useful so far in carrying out spatial analysis

work for REDD+ planning:

2.5.2. gNote

“gNote” is a great way of storing documentation about a QGIS project. The plugin adds an additional
text window to the project in which notes can be typed. It provides a method to attach metadata
within the project so that it does not get lost. It is a free-text window in which information on the
following might want to be stored:

» Content of the project

Purpose

Analytical methodologies

Area of interest

Where the data came from

Who created the project

What the project was created for e.g. a report or publication
Version of the project / date last edited

YV VYV VY YVYY

Restrictions on sharing the project

This information stored within a project is extremely valuable when sharing projects as well as
providing an aid-memoire when revisiting a project at a later date.

: T .

a. Click on Plugins>>Manage and Install Plugins

Scroll down and tick gNote |
c. The gNote window appears at the bottom of the QGIS
project. The window can be turned on and off by clicking

View>>Panels and selecting gNote on or off.

15
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2.5.3. Group stats

r — -
Fowe NN e

Simple statistics can be calculated using the Data Festures Window Help

standard  QGIS  tools  from  the | | — Control panel
Vector>>Analysis Tools>>Basic statistics or | DIST NAME Lavers
- District -
Vector>>Analysis Tools>>List Unique Values 2 |AekPhnum | 88276 -
menus. However, these are not sophisticated 3 | Andoung Meas| 10365 : Area (+]
Perimeter
enough for summarizing the results of 4 |AngkSnuol  |129865 Jl average
il count
overlay analyses. 5 |AngkorBorei | 46261 lll max
Jdl median
o ) 6 |Angkor Chey | 72684 il min
The Group Stats plugin is an advanced plugin il stand.dev.
. . L 7 |Angkor Chum | 53768 Al sum
that is useful for creating summary statistics i unique
& |Angkor Thum | 24335 Al variance
about a dataset based on groups of features.
9  |Anlong Veaeng | 39045 |
H imi H H Filter Columns
It is similar to a pivot table in Excel. 0 Ao -
. . 11 |BaPh 72576
a. Click on Plugins>>manage and il
o . 12 |Bakan 124829
install plugins
. 13 |B 92138
b. In the All section, search for Group onen cone S
. . 14 |Banteay Ampil | 41005
Stats and install the plugin. ey DIST_NAME il sum
. 15 |Banteay Meas | 83022 TOTPOP
c. Oneinstalled, Group Stats can be Y ®
16 |Banteay Srei 42773
accessed from the Vector>>Group
17 |Bar Kaev 194853
Stats menu
. . 18 |Baray 167581 Use only selected features Clear
d. Dragasummary field into Rows @
19 | Baribour 56406 Calauiate

e. Draga function into values

Calculate... 100% | generate view...100% | done.

f. Drag the value to summarise into
values

g. Click filter to place to filter the data before summarizing

h. Click Calculate to calculate the summary statistics

2.5.4. QMarxanZ

QmarxanZ is a set of simple to use tools for the creation of input files for the Marxan Spatial planning
software from within QGIS. The tools have also proved useful for other analyses.
The two QMarxan tools that are particularly useful are:

a. The creation of a regular grid of squares or hexagons using the Create planning grid tool:
Plugins >> QMarxan >> Create
Planning Unit Grid

b. Using the Create Planning Unit Content tool to generate data that can be used to create a
richness map, e.g. species richness. This tool does an overlay analyses with the planning grid
and a thematic dataset e.g. a dataset containing species extent of occurrence polygons.

Qmarxan currently only works with QGIS 1.8., although an experimental version is now available
in QGIS 2.8

16
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2.6.

Querying data

Data can be simply queried in the following 3 steps:

a.

b.
c.

g.

First click on the data layer in the TOC to select the layer to query.

Click the identify button

Then click on the feature of interest in the map canvas to identify the
feature within the selected layer.
Select Actions from the Identify Results menu that appears, and then

double click on the attribute table icon iEl to view the available
attribute data in the area of interest.

7

Identify Results [=]
B E B E % =
|Feature a
E-District
£l DIST_NAME
(Derived)

g

)
Alternatively a feature can be selected by clicking on the map canvas Mode [Curentiaver [~ ) Ao open om
. . . i vew [ze 7]
with the select features by area or single click tool AN and the — =
feature(s) is highlighted.
The attribute table can then be opened to see the highlighted selected feature(s)
Edt View lsyer Setrgs Plgns ectr Raster Dstsbess Web Processng Meb Attribute table - = Features
 BREOR A0S 228 0PLRAAR - FineBE= -Fl/nlajsnznspPo | ecs
/BRE AT~ - LEE T L= e e e o e e L= e e ]
BEMBESa0n suneE R R L R
Layes ) pa_rp_4 .mmmMP 35000,00000000  Kampang Spew, Matural Protecte: _N-lhd'-k 1983114
6o ~v@@ 5000,000000000 Protectsd Landsc | 1993-114
B vooioos -
‘l’ Mutple Use Mansgement Are X |
% [l natco park g [Py Phoom Sankos | 3337900000000 Kon Ker Matural Protects_ | Widhfe Sanchuary | 1993-114+ |
| [ ar 1 100
.i Wt sty i Sham Al Features, B
j...._m
; ; ; ; : T o st o
If only certain polygons are required in the map display, a Right -
Click>>Filter on the layer will bring up the Query builder o A -
window to allow the user to select features for display. In this | & I H
example, only Cambodian provinces with a population density of s &
less than 85 are shown in the map display. i £ i
] [ || ot
- ] || et
Prast BBl Vem lawe Sefrps Bugrs lecor oser Dalccer  Web oo Heb ¥ Opeators.
NEERBLY A0S HFAHPL R AR e -Hewt B@8s-0% - < > e * n noTm
¥ 7B A= [ - B oy 9 o g A ke ey < = e o o o
R aRE SRS [ Rp—
Vil eramn “ “oEwsiTe <o
b |5 I wenom
Al
®| A
-8
2| ] g -
e - o] =) o) e ] e
%
'\.u:-
iE
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h.

a.

h.

For Raster data there is NO option to open an
attribute table as QGIS does not recognise them. The
only option for rasters is to click on the raster data
layer in the TOC to select the layer to query, and then

click on the map with the identify button 9 to
bring up the Identify Results window and select View

>>Table to view the values for the location of interest

View Toble  +
2.7. Joining Tables
Joining of Tables is simple in QGIS. First identify the datasets/tables to join. Check there is a
common field that can be used to join the tables together. The names of the join fields do not
have to be the same — just have the same content.
Open the attribute tables of the dataset to be joined to explore the fields e.g. in this example
a table containing census data by province will be joined to a shapefile of a vulnerability index.
# Attribute table - Provines = Features total: 10, ftered: 10, slected: 0 (=@ = ]
Bl enzedPo|acB :
Note the names Of the fleld to be used |n PROV_CODE PROV_NAME HH_TOT HH_REG TOTPOP MALES FEMALES DENSITY RE/(~
0|06 Kampong Thom 134546 133878 631409 307724 323685 50.7
the join, in this example, the name of the—T% —— - e e
3|11 Mondul Kiri 12407 12270 61107 31372 29735 4.5
province is ca”ed IPROV_NAM E' ;4 13 Preah Vihear 33402 33115 171139 85319 85820 122
o s S e = e ——
8|22 Otdar Meanchey 38853 38398 185819 93646 92173 28.0 -
| I K1)
Close the Attribute table TS =[5
Right Click>>Properties on the data layer to join to (e.g in this example the vulnerability index)
. : : s T m=—o Proonces o
In the layer properties window click on the Join tab ol e S e
To add a join, click on the ‘+’ button i Ei s &
P Loyer Properies i x [l e :it::-’;aslevmmty E!—x—!
n |Jo\nlayer Join field Target field Memory ( :;:UJMCRS'NNL‘W b
= Open Mtribute Table
€0 Label Seve s
Save As Layer Definttion File...
R Ficlds Fitter...
) Shew Feature Count
Rename
Select the table to join
e.g. 2012_pop table
C”Ck OK' - Cancel Apply Help

The table has been temporarily joined onto the shapefile. To make the join

it 1] widife Sanctuary

permanent Right click on the shapefile and click Save As... S EE ey

3948 - 56531
56531 - 109115

109115 - 161698
161698 - 214282
214282 - 266865

2 Zoom to Layer
Show in overview
4 Remove
[, Duplicate
Set Layer Scale Visibility
Set Layer CRS
Set Project CRS from Layer
Styles 3
Open Attribute Table
(7] Toggle Editing
[} Save Layer Edits
# Current Edits 4
Save As Layer Definition File..
Show Feature Count
Properties

Rename
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with a new name
k. Keep the CRS the same as the existing

Format | ESRI Shapefie

Save as “’Pruvinc&s Wuln.shp

Iayer CRS Selected CRS (EPSG: 32248, WGS 72 f UTM zone 48N)

I. Tick to Add saved file to map
m. Click OK

Encoding System

[ 5ave only selected features

n. Th e new _ _ . _ Skip attribute creation
d file to map
. ' x Vulln
dataset IS a w001001 xport Mo symbology -
) natural_protected_areasPolygon 1:50000 =
a d d e d to ot Multiple Use Management Area [ H
1% Mational Park nt (current: layer)
th e map 1% Protected Landscape )
g Ramsar Site rce Options
a3 wildlife Sanctuary

Protected Forest
" Provinces Vuln
. Provinces
- District
x 3948 - 56531
x 56531 - 109115 ptions
[ 109115 - 161658
®
x

151698 - 214282
214282 - 266865

AHASBINS

P Custom Options

p. Open the Attribute table
q. See the fields from the vulnerability Cance! Hep

j. - Click Browse to save the shapefile oo R e SR ol

index table at the end of the table
‘ A“"MWM

/B a 28D Po| B
TTHIN WL_NEAR WIL_AWAY AREA Vulln_OBIE Wulln_Code Vulln_ID Vulln_PC_N Vulln_VUL_
51437 44294 38147 12445.77248200 o 6.00000000000 | 347.00000000000 6.00000000000 0.40854495800
7230 7157 9779 | 11043.53219939 o 5.00000000000 | 350.00000000000 9.00000000000 0.43049261000
14300 24157 26866 | 11980.74339999.. 0 10.00000000000 | 351.00000000000 10.00000000000 0.36465045800
2248 3241 6781 13669, 16729999.. 0] 11.00000000000 | 352.00000000000  11.00000000000 0.74617266700
4962 10763 17390 | 14031.82526999.. 0| 13.00000000000 | 355.00000000000 | 13.00000000000 0.58705544500
L]
L]
o
o

17412 30301 35699 | 11585.74233000.. 15,00000000000 | 354,00000000000 15,00000000000 0.50114645500
5268 10701 11515 11785.63409939 16.00000000000 | 357.00000000000 |  16.00000000000 0.72094714600
3225 10103 7594 12016.88090000 19.00000000000 | 359.00000000000 19.00000000000 0.41601920100 =
5126 8989 24283 | 6631.466999939 22.00000000000 | 358.00000000000 22.00000000000 0.40214738200 [

| KD

b d Show All Features =

o |~|o ;| & |w | =|o

r. Double Click on the saved dataset to open the layer properties
s. Click on the Joins tab to see that

<] |30in layer Join field Target field Memary cache

there are no longer any joins present

and therefore the population fields
have been made permanent
t. Click on the Fields tab

Style - Cancel Apply

Help

Note: that all the fields joined from a CSV file will be of type ‘string’ unless a .csvt file is created (refer
to section 2.2.3.3 Adding delimited text layer). Some may need to be numeric but unfortunately the
field types cannot be changed. It is necessary to add a new field and calculate the information across
from the string field to the numeric field.
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2.8. The Processing Toolbox

This tutorial makes a brief introduction to the processing toolbox and explains how to access the
various analysis tools. It does not go into detail about running the wealth of individual tools available
but provides a few examples.

There are four core elements of the processing environment that you should be aware of:

1. The toolbox — the main element where you can access the algorithms and scripts (including
ones you have generated yourself).

2. The graphical modeller — where you can generate your own workflows by stringing together
a series of algorithms.

3. The history manager — which provides a record of the processes that you have run.

4. The batch processing interface — which allows any of the algorithms to be run in batch mode
to process multiple files.

Some of the vector and raster analysis functions can be accessed from the main menu bar, by clicking
on Vector >> Geoprocessing Tools or by clicking on Vector >> Analysis Tools.

Vector | Raster Database Web Processing Help Vector | Raster Database Web Processing Help
Coordinate Capture ¢ - - - = :
i [ Coordinate Capture ' - e —
— L BPRRA ; PP IR
- B | Dxfashp L2 Ca< s>
abg abg abel (abcl (ab
Group Stats 159 B TR TR X g = Na @ @ @& e
OpenStreetMap » o Group Stats L o & b
Road graph L3 zZr OpenStreetMap » Qm <
Spatial Query v Road graph ¥ 1
Topology Checker ¥ Spatial Query »
4 Analysis Tools L - »

alysis Too I Distance Matrix...

% Sum Line Lengths...

#3 Points in Polygon...

ET List Unique Values...

Basic Statistics...

: ' Nearest Neighbour Analysis...

4%% Mean Coordinate(s)...

Convex Hull(s)...
# Buffer(s)...

(@ Intersect...
@ Union... 4 Geometry Tools
a Data Management Tools

4

@

@ Geoprocessing Tools

vy v v ¥

ﬂ Symetrical Difference...

< 9p, Difference...

& ' Dissolve...

' Eliminate Sliver Polygons...

.~ ¥ LineIntersections...
L2

NOTE: If the Processing Toolbox doesn’t appear on the right hand side of the QGIS window, right click
on the grey bars at the top of the window to activate the Processing Toolbox and make it appear.

There are also further functions in the processing toolbox (access in the right hand panel in the QGIS
window), which can be viewed as a simple interface (grouped by topic) or advanced interface
(grouped by ‘algorithm provider’). You can search for functions in the Search box at the top of the
toolbox.
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Processing Toolbax

Search. s

&)

'3 % Geoalgorithms

- §8 Domain spedific

@ 4 Images

B %% Raster

- B8 Analysis

@ Creation

-4 Edition

8% Filters

-§8% General tools

-§8% Miscellaneous
&- 8 Statistics

- 8% Raster - vector

[»

Processing Toolbox

Search...

&)

8-

ulcalape - ¥ 8 Sl

@ GDAL/OGR [37 geoalgorithms]

. [GDAL] Analysis

[# [GDAL] Conversion

[GDAL] Extraction

[GDAL] Miscellaneous

[GDAL] Projections

- [OGR] Conversion

[OGR] Geoprocessing

[OGR] Miscellaneous

GRASS commands [168 geoalgorithms]
Models [21 geoalgorithms]

Orfeo Toolbox (Image analysis) [83 g...

QGIS geoalgorithms [99 geoalgorithms] |7

. [ 8% Raster - vector operations graat;ﬁ;ze
% Raster - vector statistics -Raster general tools
: @ Raster -> Vector - Raster tools
@' Vector -> Raster .5’3 Create constant raster layer
(= Vector ,"g Hypsometric curves
- 8% Analysis J’J Raster layer statistics
8% Creation .‘f Zonal Statistics
8% General tools G- Table
- 8% Geometry operations £ Vector analysis tools
8 Lines — fg Count points in polygon LA
.88 Miscellaneous : /g Count po!nts in Polygon(weL..
El @ Overlay .ﬂ Count unique points in polygon
Bet Clip = ’2 Distance matrix
# Clip points with polygons g /l Distance to nearest hub
8 cut e e g / " Generate points (pixel centr...
¢ B Difference : /z Generate points (pixel centr...
4 Intersection = = 'f ::le-lcisordinate(s) A
' % Transect through polygo... E > ,{L Nearest neighbour analysis ‘;

Simplified interface

1)
2)

v

:Advanoed interface

There are two ways to execute an algorithm:

Double-click on its name in the toolbox.
For batch processing right-click on its name and click execute as batch process.

allows you to clip multiple datasets at once.

2.8.1 Example 1 - Running a vector clip in batch mode

v

Note: It is
better to use
the Advanced
Interface as
the simplified
Interface
does not
provide you
with all the
available
tools.

The Models and Scripts section is where user-created algorithms and python scripts are stored.

The Vector Clip tool allows you to cut datasets to a desired area of study. Running in batch mode

a. IntheSimplified Interface of the Processing Toolbox, right click on Vector>>Overlay>>Clip and
then select Execute as batch process.
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Processing Toolbox (&)X

Search...

El § Geoalgorithms E
. 8 Domain spedific
w- & Images
El ﬁ' Raster
- 5 Analysis
- 8% Creation
- Edition
- 8% Filters
- 8% General tools
- §8% Miscellaneous
- 8 Statistics
Raster - vector
'@' Raster - vector operations
@' Raster - vector statistics
@' Raster -> Vector
@' Veector ->> Raster
Vector
ﬂ’ Analysis
- & Distance to nearest hub
~ & Hub lines
Creation
General tools

mﬂﬂﬂﬂﬂ@llll!ll

B

H

l
=R

Lines
Miscellaneous
l‘.:h-'v?_rlawI

&

Execute as batch process

E

-
i
ﬂ’ Geometry operations
- i
&
i

Edit rendering styles for outputs

ﬁ' IntersecmorT

‘ﬂ’ Transect through polygon shapefile

' Simpl

b. In the Input layer column, click on the ‘... box and select all of the files that you want to clip
(use the shift key to select multiple files).
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—
s G g IR e

Parameters | Log | Help |

& =

Input layer Clip layer Additional creation option: Output layer Load in QGIS
CLEAR_Rice_Statistic_epsg3148 _kong_epsg3143 [ _Rice_Statistic_epsg3148.shp I Mo
elc_government_data_completePolygon koh_kong_epsg3i48 ‘nt_data_completePalygon.shp Mo
new_KHM_19may10_epsg3148 v koh_kong_epsg3148 v _KHM_19may10_epsg3148.shp No
roads_epsg3148 v koh_kong_epsg3148 v tch3/dip_roads_epsg3148.shp No
< D

c. Inthe clip layer column, click on the “..." box and select the vector boundary file containing a

single province.

Double click on the top of the clip layer column, to fill every cell.

In the clipped column, click on the “...” box and select the location to store your clipped files
and type a new name e.g. clip.shp (this will be the name preceding the filename of the clipped

files).

MT f. In the pop-up box, under Autofill Mode
/ select Fill with parameter values.
/ g. These parameter values should be set from
Autofill mode | Fill with parameter values .
: i the input layer.

h. Click OK
1. Click Run

r ”
.£: qgis-bin

\

Parameter to use

2.8.2 Example 2 - Dissolve

There are various tools that can be accessed from the Advanced Interface which allow you to conduct
a ‘dissolve’ analysis. This provides a good example to show that there are often many tools in QGIS
that can run the same or similar analysis. In this example we will run the dissolve 3 times using 3
different tools as there are some slight differences in the results which is worth noting.

23



Using open source GIS software to support REDD+ planning

First run the standard QGIS dissolve.
Double-Click on the QGIS dissolve tool.
Select an input file e.g. Protected Areas
vector layer.

Uncheck Dissolve all (do not use field)
Chose a field to dissolve by e.g. DESIG_TYPE
Navigate to an output folder and give the
output file a name.

Click Run

-
Jf: Dissolve

Parameters | Log | Help |

Input layer
Protected Areas [EPSG:31438]

Dissolve all {(do not use field)
Unique ID field [optional]
DESIG_TYPE

Dizsolved
C:fscratch3jpa_diss_0Q.shp
| Open output file after running algorithm

GRASS commands [168 geoalgorithms]
Vector ()
-y w.dissolve - Dissolves boundaries between adjac...

E‘...
= ﬁ QGIS geoalgorithms [99 geoalgorithms]
=) Yector geometry tools

= SAGA (2.1.2) [235 geoalgorithms]
[=h Shapes - Lines
C L@ Line dissolve
- Shapes - Polygons
Palygaon dissolve (all polygons)
Polygon dissolve (by attribute)

On the new dissolved

;'ﬁ‘;h'ibute‘i;hle -
dataset Right click>> —

'—
_diss_Q = Features total: 1, filtered: 1, se... L= |/ [E]

R 1 = E- D .-!-. -'a E' 5 [ .‘-._ 3

Open attribute table. / B [ 1] [ L EER S Pa | R &l

Notice that there is 0n|y SUB_LOC DESIG DESIG_EMG DESIG_TYPE Il
o |KH-18 Mational Park Mational Park Mational I |

one row in the attribute

table.

L]

-

b 4 show all Features v]

It has created a multipart polygon layer (one attribute to many polygons). Also notice that
even though we did a dissolve it has not dropped the attributes fields beyond DESIG_TYPE
therefore the rest of the attributes are incorrect, it has just randomly kept the attributes from

one of the original polygons.
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B !i GRASS commands [168 geoalgorithms]
h. Next try the SAGA tool Dissolve by o Bk vector (w7)

. . -y w.dissolve - Dissolves boundaries between adjac...
attribute. Use the same files used\or the - # QGIS gecalgorithms [99 geoalgorithms]
QGIS dissolve tool. - B Vector geometry todls

: . o ¥l Dissolve
i. Setthe Polygons (to be dissolved) e.g. 5 & 5AGA (2.1.2) [235 geoalgorithms]
Protected Areas. )" Shapes -Lines
Lo @ Line dissolve
j.  Set the attribute (to dissolve on) e.g. &) Shapes - Polygons
\ - (@& Polygon dissolve (all palygons)

DESIG_TYPE.
k. Navigate to an output folder and give the

Polygon dissolve (by attribute)

output file a name.
PP Polygon dissolve (by attnibute L2 o]

Parameters | log | Help |

Polygons B
Protected Areas [EPSG:3143] ~

1. Attribute [optional]
DESIG_TYPE I~

2, Attribute [optional]

[not set] R
3. Attribute [optional]

[not set] [T
| Keep inner boundaries
Dissolved Polygons

C:fscratch3fpa_diss_SAGA.shp E]
¥ Open output file after running algorithm

KD

[ 0% )

|.  Click Run — —
1f Att"}f'fe table - E‘dis i
m. On the new dissolved dataset || ¥ D[ m [ & G B

Right click>> Open attribute || oS50 °
o |Mational

table. There is again only one
row in the attribute table.

b d show all Features

It has create a multipart polygon (one attribute to many polygons). Also notice that it has
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correctly dropped the other attributes fields beyond field that was used for the dissolve i.e.

DESIG_TYPE.

Next try the GRASS tool v.dissolve.
Use the same files used for the QGIS
and SAGA dissolves.

Set the Input Vector layer, e.g.
Protected Areas.

Set the Name of column used to
dissolve common boundaries e.g.
DESIG_TYPE.

For Dissolved Polygons, navigate e
to an output folder and give the
output file a name.

o

Parameters | Log | Help

Input vector layer
Protected Areas [EP5G:3148]

DESIG_TYPE

- = e
,'?: w.dissolve - Dissolves boundaries between adjacent areas sharing a commen category n.. @u

Mame of column used to dissolve common boundaries

& !E GRASS commands [168 geoalgorithms]

= Viector (v,
v.dissolve - Dissolves boundaries between adjac.

E| ¥l QGIS geoalgorithms [99 geoalgorithms]
! “Viector geometry toals

o ¥ Dissolve
= & saca (2.1.2) [235 geoalgorithms]

- & Line dissolve
: Sbapes - Polygons
@ Polygon dissolve (all polygons)

----- & Polygon dissolve (by attribute)

=-
[=h Shapes -Lines
-

GRASS region extent (xmin, xmax, ymin, ymax)

[Leave blank to use min covering extent]

B Advanced parameters

Dissolved layer

C:fzcratch3/PA_diss_GRASS.shp

| Open output file after running algorithm
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r. Click Run =
s. On the new dissolved dataset Right | Artribute table - PA A GRASS g Festures ol 2, iter.. (=Bl
. . s Bl &|e =8 & D p | & ,
click>> Open attribute table. / B [ WI = ES S D [ i e
DESIG_TYPE -
Mational
Notice it has many rows. It has National |

National

create a singlepart polygon (one

Mational

BlwiN]=]|O

National

attribute to one polygon). Also =
notice that it has correctly dropped =
the other attributes fields beyond

DESIG_TYPE.

This highlights that the SAGA and GRASS dissolve tools work better than the core QGIS one. Both are
correct but just use different ways of storing the attributes. There is a tool in the QGIS toolbox to
convert from multipart to singlepart and vice versa.

Note: If you are running a spatial analysis where one or more of the datasets have multipart features
it can sometimes slow down the processing and sometimes cause the process to fail if the multipart
features are complex.

2.9. Map Layouts

Once all the layers have been symbolised a map composition can be created. However the layers
appear in the map view they will appear in the map layout so it is important to choose effective colours
and symbols. The Layers can either be renamed in the Table of Contents or later when adding the
legend to the map composition.

a. Click on the Q New Print Composer button.

b. Enter a title for the composition.

_' - AL =X
4 % ~<d ..
?v g i Toobox | % composer titie
U8 18 Graphical Modeler... 25 -
£ o Create unique print composer title
| &# History and Loa... “||| (tite generated if left empty)

{ a" Results Viewer...

oK
1> Commander Ctrl+Alt+M -

g &< Options...
(+]
®

An empty composer window opens with a white canvas.
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a. Click onthe Composition tab

Composer Edit View Layout Atlas Settings

PP ©L6 a8
|5(?...I....|1q0...|....|1?0...|....|2£?0...|.... Items | Command history
Command history

<empty>

0

Item properties | Aflas generation |

‘Composition

L

W Paper and quality

P =
ENE
@) -
3
=

Presets A4 (210x%297 mm)

[T 7=]
i

]
100

Width ’ 297.00

Height ’ 210.00

Units [ mm

Number of pages 1

Orientation Landscape

&8 [l \ & of

Page background

200

Export resolution | 300 dpi

Print as raster

| World file on

[

X! 310.031 mm y: 64.0227 mm page: 1

b. Choose a page size and orientation for the map layout. The page is now set for the map layout
to be prepared.

e
CRAEREeRR e NP PT YHNAALFE BeeI NS

T T T R e T e O R P B e B B P BB e ooty

4

;|— . - 2 . Next add a map to the canvas
g = e E a. Click the Add new map
j ":::m S— F button on the left of the screen. E’
7 : - et ‘ b. Draw a box onto the map
fr “’::‘:;: ( H canvas using the mouse. The map

i = ~  will appear in this box.

3 ; v (225 e
m:--nE ¥:-18.58% oae: 1 s5.9% v 1nemscecd — —— = H
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Beglhgbie )¢
P o, R ol e T

omn vemse%ne  oser i e = dien seected

Next add a Scalebar to the map.

Scalebar

52110 map camas et

W Main properties
Map Map0

Style | Single Box

w Units
Meters

Label km

Map units per bar unit | 1000.000000

W Segments
Segments | left0
Size 100000,000000 units

Height 2mm

right 3

4

»

4

»

ol

c. Change the Map scale to a
more appropriate scale for the
composition.

(A higher number will zoom out and
a lower number will zoom in)

d. Click the
content button to pan the map to
the desired extent.

Move item

a. Click the Scalebar button
Click on the map layout to
position the scalebar

c. Change the scalebar
segment size (the data units
are in meters so the size is
set in meters)

d. Change the map units
per bar to be 1000 (to
convert from meters to
kilometers)

e. Change segmentsto3or5
(so the scalebar starts and
ends with a black segment)

f. Change Height to 2 and Line
width to 0.2

g. Add alabel to show the
units of the scalebar in km

h. Scroll down to the Fonts
and colors section. Set the
font and size of the
scalebar text. (For an A4
map an appropriate font
size would be 6 or 7)

i. Untick Show Frame

The scale bar should look small and neat, change
the size if you want to make a shorter scalebar.
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You can also use the Scalebar Main properties to change the format of the scale bar, for example, to
Line Ticks Up:

Composition | Item properties | Atlas geperation |

Itam properties
Scalebar
¥ Main properties
Map |Map 0 |~
Style | Line Ticks Up | >
W Lnits
Meters |
Label km
Map units per bar unit | 100,000000 :
& test1 = =

Composer Edit View Layout Atlas Settings

= e N J e A
BELLURXDBeaRgRroee HAPLR OOARACE @Bleedrdan®
.P.‘..l‘.‘.lsg.‘.l.‘l‘lu.]q.‘l...‘ll'r"o.‘. ....P?O‘.. ‘..‘lz‘su...l‘.‘.F'qo‘..l Items | Command history

Gommand hissary:
Scalebar segments left [«]
Mumber of scalebar segments changed
Change item position
Change item size
Scalebar segment size
Change item position
Change item position
Item position changed
Item position changed

o

KD

T E P (EESG

R Composition | Item properties | Atlas generation |
Item properties
B Scalebar
¥ Main properties
=R
=022 Map Map0O |z
_: Style | Line Ticks Up -
| - v Units
el
VL Meters -
o || Label km
-
7 Map units per bar unit | 100000000 =
;: ER
8- ¥ Segments
— Segments  left0 : right 2 a : @
IS S wemm—m—m -
*i 90,1393 mm yi 0 mm page: 1 49.0% e

Next add a graticule to the map.

a. Click on the Select/Move map items button
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Click on the map that was dragged into the layout
Click on the Grid arrow to expand the options
Click the green ‘+’ sign to create a new grid

Map 0

Ttem properties

W Grids

Set the CRS to the same projection as the map in question,
in this case UTM zone 48N

Choose the interval for the grid lines (this will be a grid in
the same units as the map projection)

Set the Interval X and Interval Y

Tick Draw annotation

Choose Annotation position (inside or outside depending
on preference

W X Draw coordinates

Format Decimal -

Left Show zll -
Inside frame -
Horizontal -

Right Show all -
Inside frame A
Horizontal A

Top Show all -
Inside frame -
Horizontal -

Bottom Show all -
Inside frame -
Horizontal -

Font Font...

Font color SE]

glstanoe to map 1,50 mm ]

ame

40 4

Coordinate precision |0

i ‘E

Grid 1

w % Draw "Grid 1" grid
Grid type
CRS

Interval units

Interval

Offset

Line style
Blend mode

w Grid frame

Solid

EPSG:32648

X 250000.000000000
¥ 250000.000000000
X 0,000000000000
¥ 0,000000000000

— change...

Normal
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Next add a Title to the map:

a. Click the Add new label button
b. Click above the map to position the label
c. Change the label text for a Title

d. Change the font of the text S
A Y
e. Change the alignment to Center AN
N
N N

Composer Edit View Llayout Afas Settings N

~ N
N
LR eRRAhee WAL O NE NG GEH Bk ¢ddmn®
N e |\P°°|‘ Compositon Itempmpemesh\MI:EﬁE, Command history |
~ Label

N\ ¥ Main properties

Biomass Carban in relation to Protected Areas and areas of medium - high
population vulnerability

N
iomass Carbon in relation to Protected Areas and areas of medium
high populatigs vulnerability N N

Insert an expression...

.
a3
[+]

Font color

N | Horizontal margin | 1.00 mm

N
Wertical margin | 1,00 mm

Hor\\ tal Jigoment
Y

Vertical alignment

e,
/
@

Top ® Mdde | Bottom

P Position and size

P Rotation

‘ Frame >

w % Backround

P ItemID

P Rendering

Eal

x: 312,933 mm ¥: 57.3644 mm page: 1 clorfe

f. Ensure Frame is unticked
g. Repeatthe above to add a subtitle / map caption with a smaller font size
h. Add smaller text for data sources used on the map and map projection, creator date etc.

Remember to choose appropriate fonts and sizes.
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Composer Edit View Layout Atlas Settings

BLOOReBenkhoee B vogadb]l @k ¢ » a5

[ AlgnLeft

§ o Center
] Mlign Right
¥ Aign Top

PR WA PO AP P22 2 O 2P 22 2 R =P 2

bries | Items | Command history |
Item propertes

=5 Align Center Vertical
ign Bottom
M/ d- [ p 2010, Regional
l boundaries: Ministry nfLands Housing and Fiman Settiements
Development, 2011, Adniistration Map of Tanzana, Surveys and
I Vapping Givision, Dar es Salaam, Tanzania,

Biomass Carbonin relation to Protected Areas and areas of medium - 1
high population vuinerability 1

U Render as HTML
Insert an expression...

¥ Appearance

Font..

Horizontal margin | 1.00 mm

v

CIE]

1 Vertical margin | .00 mm

1 Horizontal aignment
1 ® Left () Center () Right

I Vertical alignment

-t

T ! ® Top ) Midde (. Bottom

o s s Vi o e, o o e 1
g !

pepainded
S ——_— H b Rotation

B Position and size

fisec s oomcar iy o s s re m mman

L e N » [ Frame

1 P Background

1 b ItemD

P Rendering

x: 312.05/mm y:-6L701tmm  page: 1 59.6% v | 2items selected

i. Click on one of the text boxes and hold down shift a’nd select the second one
1
j.  From the menu the text boxes can then be aligned!’

position 1

_-;E(Zom

Composzer Edit View Layout Atlas Settings

B RODRehHGhee HAPPLE ©L4E4
|||||||E|||||||||2|£|]||||||||‘:K|]|||||||ﬁ(|]|||||||ﬁ£|]||||||||||||||||||||||||||||||||||||||||||||||||||||||||||2|£|]|||||||I2||2£|]|||||||2||||||||||2|?(|]|||||||2|?£|]||||

i

Pl 2l 22l i
b o Lo

40

Biomass Carbonin relation to Protected Areas and areas of medium -
high populahon vulnerabll'ty

*
- ==
= N e
e |_:
o=
B
MrE
m
= =

Next Add a North Arrow to the map:
a. A North Arrow is added as an image. Click on the Add image button
b. Drag a box onto the map canvas using the mouse of roughly the size and shape desired
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d. The symbol will appear in the‘ng that y

Click on Search Directories in the Picture window and scroll down to find the arrow options.
AY
Click to add a North Arrow of*your choice.
N

created. Adjust the box size to change the

AN

dimensions of the arrow. N

W7 Compostion 1 E‘ﬂlg‘
Composer Edit View Layout Atas Settings N
BLoORDEBeRkhaoe BP0 W REE0R @ik ¢ 94858

_||\I\H\Elll\uu}%?u\uuh?ulHnF?\\Innﬁ?lllnu‘]{?lnl\uH‘];lZ\D\\HHl}?ﬂ\Hn|j\—§\n\|nn‘j\—%\nl\ln\P\?\nllwn\PHZP\I\H\E?ﬂ?\gzﬁwn\\llll)zw‘?\nlhluﬁ?\nllwl Ié""‘ fon | Ttemproperties | Items | Command histary |
E (N Ttem properties

¥ Main properties

o] o]
7
-~

0
|®
- 3 \\YI Image source
@ E_ VRS A~ 1JQEISWI~1/2pps/agis/sMearrows NorthArrow_07.5vg (=8
E / M Resize mode
G EI_E N ‘oom A4
é Biomass Carbonin relation to Protected Areas and areas of medium - * ‘Z
ﬁ: | 2 high population vulperability 0 - P‘Tam‘"':t
e op e =
E: =: e W Search directories
- : o
& i s
& : =
/B : A
== =3 Image search paths
E* B | ¢V A C:/PROGRA~1/QGISWI~1/apps/qgis/svg -
E; ﬁ_ e ‘:';'5 i Remave Add...
?_ ; !\ W Image rotation
:_ b ;u J\ 0.00° :
E £y f i = 2z
E e v 4 ‘mw 74:_ Sync with map | Map 0 |
w Image rotation
Scroll down to Frame and Rendering Swmp - :
Ensure Transparency is set to O (i.e. far left) N ——
~
Ensure Frame is unticked == -----Z>________ b Rotaion
~ Ol .'> Frame
~
~
Sa - » iackground
SS P ItemID
~
s ~ ~ W Rendering
S Blending mode _Norma EE=t
The north arrow should look small and neat as on the Tomsparency (e 0 Sk
example below: 1=
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Next add a Legend to the map.

Lnas She beleg

REBmAR A ASRAL

PO PPN e TR T S P P B PR PR | S | svawats (v [ Conoe ey .
R x
teaury
- M
-u- i
enzewe on B
) 0 e wee -
Blomass Carbon in relation to Protected Areas and areas of medium - egend Ay
high population wmgnblkv (] UTM_Zone_Boundaries
= = [ natural_protected_arcasPal ygon copy ¥ Lagndiry
725 Protected Forest
Vulnerabiity Index (Med-High) 1 = High . ke |
0.23-0.33
0.33-0.44
0.44-0.54
0.54-0.64
[0 054-075
Biom 285 Carbon(tonnes/ha)
Low O
[ Medium
[0 Medium High
[ High
[ very High
w001001
\ o
" Jo-s000
3 \ 53 5000 - 10000
\ [0 10000 - 15000
R \ - 500
g [ Provinces
2 \ | provinees A r
\
& \
3 \ = whn o
\
\

a. Clickonthe =@ legend button and click on the grey area 0o the right of the map composition.
The legend will appear.

A legend is added with every item present in the table of contents in the data view.
b. The Legend items tab will appear on Ttem properties

the right.
c. Untick Auto Update

------------ .
) urM_Zone_Boundaries E
You may not want all the layers in your natural_protected areasPolygen copy
QGIS project to be displayed in the / | Vulnerability Index (Med-High) 1 = High
. . 0.23-0.33
legend because you not displaying id 03342
them in this particular map layout. A 0.44-0.54
/ 0.54-0.64
/ 0.64-0.75
. ! Carbon(t fha)
d. Click on any layers to be removed from < Low @
----- Medium

legend : -~
e. Click the - button to remove them.- ==~ TT @ E @

f. For each legend, highlight values to remove.
The legend should now look smaller and with fewer layers, showing only the legend for layers that
appear on the map (depending on what you have removed).

¥ Legenaitems

c. Click on the Select/Move o -

! [777 Protected Areas AL o

ggl Vi g
0.23-0.33 (B
button to select the [ ox-0s ﬁ
vvvvv [ 044-054 o0

District Boundary

I 054-064 E
d - [ Above Ground Biomass

legend Loweenee SR e e
d. Click on the layername and O e
Y e N = Pt St ®E] 4]
click the pencil button to [ >~ | Dwasuw— » e
{9 24616 400000 | ¥ Columns

b Svmbol

edit or remove the layer

name text.
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LEWCI U 1ILSH CUleu I

Composition [tem properties Atlas generation |
Item properties |

Legend
W Main properties [
Title Legend
Title alignment: | Left -
Map Map 0 -
Wrap text on

W Legend items

Auto update Updste all

= . Biomass carbon
- -56891.630000

985,377500

3862, 385000

! 16739.392500
8 24616.400000

v)a/z]e

e. Change the font and spacing on the legend text

S o \
So \
S~
~ < High
Map Features ENES - - I very tigh
f77 Protected Areas AY S
Vulnerahility Index (Med-H'\gh}{ = High SS =
[T 0.44-054 \
[T 0.54-0.64 \
| 0.64-0.75 \
| District \
Relative Above Ground Biomass \
O ow \
O Medium \
[ High \
[l veryHigh \

Title font...

Subgroup font.

Item font.™

P Columns

\ ¥ Symbol
\symbol width | 5.00 mm
\
Syibol height | 4,00 mm
\
3 WMsﬂ_

W Spadng

A 4

B mm

2.00 mm

Subgroup space | 2,00 mm

symbol space | 2.00 mm

Icon label space 2,00 mm

2.00mm

P Position and size =

f. Position the legend into the map canvas
g. Next add some text below the map to acknowledge data sources, etc, using the add text

button.
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This tutorial has only provided a very quick introduction to the map composer and there are many
other features which are worth spending the time to explore.
h. Finally, from the main menu click Composer>>export as image to a common image format
such as jpeg or tif file. Alternatively, use the export map as an image button %

Example maps:

Biomass Carbon in relation to Protected Areas and areas of medium -
high population vulnerability
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