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1. Introduction

REDD+ is a voluntary climate change mitigation approach that has been developed by Parties to the
UNFCCC. It aims to incentivize developing countries to reduce emissions from deforestation and forest
degradation, conserve forest carbon stocks, sustainably manage forests and enhance forest carbon
stocks. This will involve changing the ways in which forests are used and managed, and may require
many different actions, such as protecting forests from fire or illegal logging, or rehabilitating
degraded forest areas.

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 (NTFPs). 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 and other approaches.

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 wused, modified, and shared
(http://opensource.org/licenses). Therefore, using open-source software has great potential in

building sustainable capacity and critical mass of experts with limited financial resources.

The purpose of this tutorial series is to help participants in technical working sessions, who are already
skilled in GIS, to undertake analyses that are relevant to REDD+. The tutorials have been used to build
capacity in a number of countries to produce datasets and maps relevant to their spatial planning for
REDD+, and to develop such map products. Maps developed using these approaches appear in a
number of publications whose aim is to support planning of strategy options that enhance biodiversity
and ecosystem services as well as delivering climate change mitigation (see http://bit.ly/mbs-redd for

country materials). There is of course no requirement for countries to use the approaches described
in these tutorials.

Where countries have identified biodiversity conservation as a goal for REDD+, and to be consistent
with the Cancun safeguards for REDD+ on protecting biodiversity, it is useful to identify areas where
specific REDD+ actions are feasible and can protect threatened species. It may also be useful to identify
areas outside forest where threatened species may be vulnerable to the displacement of land-use
change pressures or to afforestation.

This tutorial provides a brief introduction to QGIS, a desktop GIS software, and will help users get
started with using QGIS (see http://www.opendevelopmentcambodia.net/ for the example datasets

used in this tutorial). The purpose of the tutorial is to help bring participants in technical working
sessions, who are already skilled in GIS, quickly up to speed on the core functionality of the QGIS
software to enable them navigate the system, use the basic functions and provide the essential basics
that will enable them to quickly move on to more advanced analyses that are relevant to REDD+.


http://opensource.org/licenses
http://bit.ly/mbs-redd
http://www.opendevelopmentcambodia.net/
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This tutorial has been used in a number of working sessions with countries to support countries in the
transition to open-source software for use in spatial planning for REDD+. A few examples are listed
below:

» Training and joint working session on REDD+ economic and spatial GIS tool development.
Cambodia, 2015.
http://bit.ly/2fWNtO5

» 1st joint working session on spatial planning for REDD+. Mongolia, 2015. Spatial analysis to
support REDD+ planning in Mongolia: Joint working sessions report.
http://bit.ly/2fWMRIa

» Nigeria's REDD+ Readiness Programme - Beyond Carbon: Consultation & joint working session
on spatial planning for REDD+ in Cross River State, November 2014.
http://bit.ly/2ffPYY4



http://bit.ly/2fWNtO5
http://bit.ly/2fWMRIa
http://bit.ly/2ffPYY4
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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 ArcGIS. 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 VY

Be extended in its functionality (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 graphical user interface (GUI) for processing work flows, which is comparable to the ESRI ArcGIS
Toolbox. It also has a Graphical Modeller which is similar to the SRI ArcGIS Model builder environment.

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. Click onthe Start Icon >> All Programs >>

‘QGIS Essen’ and click on QGIS Desktop T R =

2.18 with GRASS 7.4 to open QGIS. L) > os218 -4l s
b. Click OK to dismiss the QGIS tips. File Edit View Tools Help

— _ Organize ~ [®7] Open » B~ O

; *4 = - # 0SGeo4W Shell

£ - @ QGCIS Browser 2.18.25 with GRASS 7.4.2

3 @& QGIS Browser 2.18.25

3; =| |# Qs Desktop 2.18.25 with GRASS 7.4.2

& QGIS Desktop 2.18.25
|;( Qt Designer with QGIS 2.18.25 custom wi...
5 SAGAGIS (23.2)

e

A

¢. From the main menu click on Processing>>Options
Processing | Help
Toolbox

o Graphical Modeler...
& History and Log...

d. Expand the providers. This is where the additional software is
configured. E.g. Expand SAGA to see that there is a path to the
SAGA installation folder.

h" Results Viewer...
» Commander Cirl+alt+M
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e.
able to use the SAGA tools within QGIS.

Search...

,
e M

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

(B

Setting Value

B iGeneral

Muodels

Providers

- 30 GDAL/OGR

& GRASS GIST commands

'y GRASS commands

# Medeler-cnly tools

a Orfeo Toolbox (Image analysis)

-- Jﬂl QGIS geoalgorithms

@ R scripts

2 # SAGA

Enable SAGA Import/Export optimizations
Leg console output x

< C:/PROGRA~1/QGISWI~1/a pps\saé a >

O

Log execution commands
# SAGA folder

: TauDEM (hydrelegic analysis)
& ¥, Toolsfor LIDAR data

4 Workflows (Step by step guidance)
B |E Scripts

f. Click to close. OK the processing options window.

2.2. Understanding Coordinate Reference Systems (CRS) in QGIS

Before adding any data to QGIS it is important to understand how projection systems (coordinate
reference systems) work in the software. This is a VERY IMPORTANT section as there are a number of
places where projections can be set or altered in QGIS. Knowledge of how projections work in QGIS is

needed to avoid errors being introduced.

2.2.1. Changing the default CRS (projection) settings

a. Click on Settings >>Options

Raster Database Web Processing Help

—
abc
T

abc

aha w ::bl-b

R

PO PRAPLRAKR @

|c5w
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b.
c.

In the options window Click on the CRS tab to see the Coordinate Reference System options.
Click to tick Enable ‘on-the-fly’ repybjection by default so that data layers with different

CRSs can be displayed together ayfomatically when added to the QGIS project.

r*f: Options | CRS
\ General

;{:\.‘ System

E Data Sources

‘ Rendering

™=’ Colors
|E Canvas & Legend
l“ Map Tools

‘ Composer

IR oigitizing

w Default CRS forfiew projects
Don't enapfe 'on the fly' reprojection
Automgftically enable 'on the fly' reprojection if layers have different CRS

® Engble 'on the fly' reprojection by default
Alwgfs start new projects with following CRS

i lected CRS (EPSG:4326, WGS 84)

W CRS for new layers
When a new layer is created, or when a layer is loaded that has no CRS
&2 FPrompt for CR.

Use project CRS

-8

Use a default CRS [Seleched \:RS (EPSG:4326, WGS 84)

| e

fault datum transformations
sk for datum transformation when no default is defined

|So|.‘roe CRS Destination CR% |Souroe datum trans | Destination datum transform

d. Leave the default projeftion as EPSG: 4326-WGS84 (this geographic CRS will be the default
for new projects).

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

e. Click to select Prompt for CRS so that QGIS will ask for the user for the CRS (projection) of
the data when loading layers with no CRS defined.
f. 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 can be set manually (which is illustrated in section 2.2.2).
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2.2.2. Changing the CRS of the current project

If needed, you can set the current project to a particular CRS without setting 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. .

-
A7
Scale | 1:945,611 |~ Rotation: 0.0 =l Rend( @%:4326 [ ]

The CRS window appears but this time it applies to the CRS of the current QGIS project ONLY.

¢; Project Properties | CRS 'EE‘
At ject Prop —
p able 'on the fly' CRS transformation

Recently used coordinate reference systems

|
|“ Identify layers |Coordinabe Reference System Authority ID i

™ Defautstyles

[ |[«I*]

Coordinate reference systems of the world Hide deprecated CRSs

Coordinate Reference System Authority ID [:]
’ Indian 1954 [ UTM zone 468N EPSG:23948
’ Indian 1960 [ UTM zone 48N EPSG:3148
’ Indian 1975 [ UTM zone 48N EPSG: 24048
- Kertau 1968 S UTM zone 48M EP5G: 24548
-2000 [ UTM zone 48N EPSG:3405
WG5S 72 fUTM zone 48M EPSG:32248
- EPSG:32448

WGS 84 / UTM zone 48M

b. Click to tick Enable ‘on-the-fly’ CRS transformation so that any data added to the QGIS
project will be transformed on-the-fly from their current projection to the projection
selected bejow.

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 proje
(e.g. UTM or Lambert Azimuthal Equal Area) and not just projected on-the-fly. Using an equal

ction
-area

projection allows the true area to be calculated. Unlike some other GIS software, all the datasets being

used in any one analysis must be in exactly the same projection.

2.2.4. Adding a vector layer

a. Click either Layer>> Add Layer>> Add Vector Layer or the icon to add vector layer to

the current project.
b. Click Browse

Source type
Database Protocal

Encoding | System

Source

Browse

Dataset

T

Open an
| » Libraries » Documents » MyDocuments » Using Open-source GIS for REDDs planning b Datasets » ~ |4y ) Sesrcn Dovmsets »

Organze v New folder )

i UNEP EBA poject portciomapping  * ) i
ocuments librar S
1. Stephen New Phctos Dbty y Amangeby: Folder »
. & Googe Drive
c. Change the File ~preien Nore
J. Photes forRob 1. census 2008 _provaces
type tO 4 Paraguey Flyer |/ Protected-Areas-with-Protected-Forest

1. REDDPAC Email
Ji HLP Report - Sarah Smith

ESRI
shapefile

L P06 Kenya
)i Land Locked Counties Concept

J. EBAOptions Research

). opendevelopmentcambedia

1\ Using Open-source GIS for REDD- plaan| ﬂ

a Libraries
* Documents
& Muskc |

»

v i )
File name: Provings v |ESKI Shapefiles ("shp *SH?) v

Cancel

d. Browse to the folder containing the shapefile to add, i.e. in this example a boundary file
called Provinces.shp. Click on the file to select it.

. Click Open
f. Then Click Open again

The dataset is added to the table of contents BUT if the map projection information of the vector

dataset is missing, QGIS will ask the user to specify the CRS of the data.
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g.

@m\'mﬂm tem Select )

Define this layer's coordinate reference system:
This layer appears to have no projection specification. By defaut, this layer will now have its projection Set o that of the project, but you may override this by selecting a

Choose the projection
that you want to
project the data to e

Recently used coordinate reference systems

(i.e. NOT necessarily as oz T
= Genermed CRS (+proj=sinu Hon_0=0 +x_0=0 +y_0=0 +a=6371007. 181 +b=6371007. 181 +units=m +no_defs) USER: 100002
er SRS (+proj=laea +Hat_0=-6 Hon_0=34.5 +x_0=0 +y_0=0 +elps=WG584 +towgs84=0,0,0,0,0,0,0 +units=m . USER:100001
S h OW n h e re ) wroi=acqd Hat_0=0 Hon_0=20 +x_0=0 +y_0=0 +elps=WGS34 +towgs84=0,0,0,0,0,0,0 +units=m +. USER: 100000
. WGES 84 EPSG:4326

EPSG:32337
EPSG: 102017
EP5G:32243.

If the projection is unknown,

(| D]
make a guess. If the data [
. WGS 72 /UTM zone 46N EP5G:32246
display correctly on top of e 2t e T
. WGS 72 [ UTM zone 475 EPSG:32347
other datasets for which the WeE 72/t e e i
. .. . WGS 72 /UM zone 46N pscime
CRS is known then it is likely 4GS 72 UM zre 45 s 2
@I D]
to be OK' Selected CRS: | WGS 72 /UTM zone 48N
+proj=utm +zone=48 +elps=WGS72 +towgs84=0,0,4.5,0,0,0.554,0.2253 +units=m +no_defs
Otherwise right-click on the coet | e

dataset and Set Layer CRS and try again.

If QGIS is told by the user that the data are in the wrong projection, then the data may appear in
the map canvas but in the wrong place. When other datasets are added with correct CRS defined
these data will not display in the same location. Remember, make sure ‘the on-the-fly’ projecting
is ticked’ or data in different CRSs will not display on top of each other.

- icki = S ~
Layers can be re-ordered by clicking the o Y

layer in the table of contents (TOC) and 8 = T @ @ L q}

: x natural_protected_areasPolygon )

dragging to a new position up or downthe | ¥ !M
s, ELES &

2.2.5. Adding a raster layer

Click either Layer>> Add Layer >> Add Raster [l e e wor s orom v rocmrs =

’i i B9 7 i) - % 4
- '\, Add Vector Layer... Ctr+Shift-+V )
B8

Create Layer

Layer or the % icon to add a raster layer to the
current project.

Embed Layers and Groups. ..
‘Add from Layer Definition File.

, Add Raster Layer... Cirl +5hift 4R
W, Add PostGIS Layers. .. Ctrl +5hift4D
/% Add spatialite Layer Ctrl+Shift 4L
B Add MSSOL Spatial Laver, Chrlshift+1

Copy style
Paste style

Leave file type as All files, rasters of all different types can then be added.

For datain ESRI native Grid format, 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.
It will always be the largest file in the folder.

L] prjadf —r=T— 1KB  23/03/201
Ostoatt_a==="T 1KB  23/03/201
Dvatak_ _==="" N 3KB  23/03/201
[ ) woo001. adf‘— > 1239KB  23/03/201
[ w001001x.adf 26KB 23/03/201:

Click Open.

Sl ===0 0 ] '

________ v |Allfiles (9 =

> Con ) o |
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2.2.6. 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 so that the first line of the text file is 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 means that the data fields are separated
by commas. If any of the actual data include commas, this will cause a problem with the import.
Spreadsheet software such as Excel can distinguish between the field delimiters and the commas

o n o n

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.

a. Open the text file in Microsoft Excel (in this example we use GBIFOccurence_slim.csv).

b. Scroll along the column |, - AT v
headings, some may A B c D 3 -
ghiflD lde:imalLatitude decimalLongitude species vernacularName

have headings that are
too long. These need to
be changed as GIS
software such as QGIS
will not accept them,

818549986
938046291
933008343
936528724
934021426
935349114
936530447
934600726

916

12.1143
121172
12.1172
12.1276
12.1276
12.1276
121276
12.1276

=

197

106.867 Abroscopus superciliaris
106.856 Abroscopus superciliaris
106.856 Abroscopus superciliaris
106.916 Abroscopus superciliaris
106.916 Abroscopus superciliaris
106.916 Abroscopus superciliaris
106.916 Abroscopus superciliaris
106.916 Abroscopus superciliaris
106 018 Ak iliari

Yellow-bellied Warbler
Yellow-bellied Warbler
Yellow-bellied Warbler
Yellow-bellied Warbler
Yellow-bellied Warbler
Yellow-bellied Warbler
Yellow-bellied Warbler
Yellow-bellied Warbler

Ioua hallind aiackhl

B
occurrence_slim

] M -——+ 100%

and spaces should be
removed.

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

d. Open a text editor and create a new 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 two text columns this file should contain:

"integer","integer","integer","string","string".
S — — B
@ TextPad - C:\Woerkspace\Cambodia\Cambodia Daiz_lSlJBZS’\Biodiversity\gbiﬂgbiﬁocanence_slimxsm&u
i ————

i File

Edit Search View Tools Macres Configure

Window Help

occumence_slim csvt

occurrence slim.csvt X

NEEHIESRE| B[ |[==2 9|9 4R @B one I|{findncemenaly |7

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

_II

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).
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f. In QGIS click the add delimited text button 2% QGIS will try to guess which fields to use
for the X field and Y field (i.e. which of the data file’s fields contain location information)

e
File Mame -kspace/Cambodia/Cambodia_Data_150323/Biodiversity fgbif /gbif/occurrence _slim. csv

Layer name | occurrence _slim Encoding | UTF-8 - I

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

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

Field options Trim fields Discard empty fields Dedmal separator is comma

Geometry definition @ Point coordinates Well known text (WKT) Mo geometry (attribute only table)

¥ field  dedmallongitude |« Y field | decmallatitude - DMS coordinates

Layer settings Use spatial index Use subset index Watch file
gbiflD decimalLatitude dedimalLongitude species vernacularMame
1 (813549936 12,1143 106.867 Abroscopus superdliaris | Yellow-bellied Warbler
2 |938046291 12,1172 106,856 Abroscopus superdiliaris | Yellow-belied Warbler
3 |938008343 | 12,1172 106.856 Abroscopus superdiliaris | Yellow-bellied Warbler @
Ok Cancel Help

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

2.2.7. Creating a custom CRS

Sometimes it may be useful 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 CRS option - it
would require analysis to be done by splitting the data and carrying out the analysis separately for
each zone. The Lambert Azimuthal Equal Area projection is one option for creating a custom
projection.

T

w Define

You can define your own custom Coordinate Reference System (CRS) here. The definition must

a. From the main menu click Settings >> Custom
conform to the proj4 format for specifying a CRS.
CRS. o oae

F +proj=aeqd +Hat_0=0 +op, 0=28 +% T=0 +y_0=0 +elps=1/GS84
i *Generated... _+proislaea—Hat =" Hon_0=34.5 +x_0=0 +y_0=0 +elps=WGSS..
o+ 2 Generated”. ~+proj=sinu Hon_0=0 +x_0=0 +y_0=0 +a=6371007.181 +b=6371..
H == = menCrS

é

b. Click Add new CRS, and give your projection a

Next, we will choose the parameters for a
Lambert Azimuthal Equal Area projection,

~~

click on Copy existing CRS -~

Name new CRS

[Copy existing CRS

Parameters

P Test

oK Cancel Help

10
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c. Click to select North_Pole_Lambert_

Fiter

~ Recerty

used conedinane reference systens

Azimuthal_Equal_Area. s
Click OK

Then edit the
parameters box to change the central [«

information in the

| Coordnate Reference Sysiem [authorty &
N ||| emrretes oS (rorcj-on o 8- 4x 50 +7_0-0 426371067, 181 4 =6375007.181 stz =m0 oef) UseR: 100002

= Genersted CRS (+oroj=isea i
I gned 05 (+ow0)=aead +ai_0=0 +on_0:
ek &g
WES 72 /8T e 375 e
WES 72 [ UTiMeoge 480 e

0= 4. _defz)
D= +in_0=34.5 +_D=0 +7_D=0 +ekos =GES4 +homgsB4=0,0,0,0,0,0,0 +ursts=m _ USER: 100001
=20 +x_G=0 +1_0=1 +¢lpa=WGS34 +1mgs34=0,0,0,0,0,0,0 +units=n +. USER: 100000

~ K10

Hide deprecated GRS

meridian and latitude of origin to centre
the projection on a particular country or
region of the world. For example, for
Cambodia this means setting lat_0=12.6

REGCANSS [LAEA Burcpe

South_Pote Lambert_Azmuthal_Ecual_ires EPSG:102020
TUREF LAEA Europe EPSG:5535 ;1
US Natonal atas Egual area £PSG:2163

and lon_0=105
f. Click OK.

presises 4t 0290 +on (0 +x 0= +y_(0a0 dstmaiGSS4 +uritsem +no_tefs

I
{
i

_f. Custom Coordinate Reference System

w Define

‘fou can define your own custom Coordinate Reference System (CRS) here. The definition must
conform to the proj4 format for spedifying a CRS.

Note: Although we can

\4Name

Parameters | I:li-;

choose to use a custom
projection, Cambodia falls
within a single UTM zone
so itis not necessary to use

a custom Lambert

Name

Azimuthal equal area

projection for this country.

Parameters

N *Generated.. +proj=laea +Hat_0=90 Hon_0=0 +x_0=0 +y_0=0 +datum=WG...
5--\\‘ Generated .. +proj=utm +zone=48 +3=6377275.345 +h=6356075.41314024. =

IMPORTANT/ USEFUL
Projection tips:

» ***IMPORTANT*** DO NOT Right-click>>Set Layer CRS on a dataset. This will NOT
project the data to another projection. It will RE-DEFINE the projection only i.e. it will
incorrectly tell QGIS that the dataset is in a different projection without making the
change. 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.

» Some of the projections in QGIS 2.8 appear to be faulty, so if a layer does not display,
check the projection details to check whether this is the source of the problem. Bugs can
be reported here http://hub.qggis.org/projects/quantum-gis

11
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> Note: There is a bug in version 2.8 — when a new dataset is created by running some

analysis, the projection information is not maintained. The new dataset is added to the

QGIS project with the default projection (see section 2.2.1). You then have to re-define

the projection manually (or change your default projection as appropriate before

running the analysis).

2.2.8. Projecting data / saving data to a new CRS

a. Right-click on the dataset to project (in this example PF.shp). Click Save as.

Select the format to be saved to and give the file an appropriate name. It helps to include the

projection in the filename — in the example, we append _UTM_Zone48N

c. Leave the encoding system as default.

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

Change the CRS method. Either to Project CRS to save the
Canvas (or Selected CRS), and then

select the to pi

\fi 5a

_vectur layer as.

ata in the same CRS as the Map

the output CRS
. Format\ ESRI Shapefle -
from the CRS Selecfor window.
M=o atasets protected forest_UTM_Zone 43NS0 Browse
i Save vector layer as... Project CRS (EPSG: 4325 - WGS 84) -
Format | ESRI Shapefile Encoding System -
[ save only selected features
Save as | Datasets/protected forgst_UTM_Zone4sN.shp EETm
X! Add saved file to map
CH Selected CRS (EPSG S48, WGS 84 / UTM zone 48N)
. s Symbology export Mo symbology -
T ’ -~
. :
\ L Scale 1:50000 =
\ i
\ er)
(o1 v %
1 4
Coordinate referenca, systems of the world .
e
| Coordinate Referends system . Authority ID
VIGS 84 AUTM zone 445 JRd EPSG:32744
VIGS 84 /UM zone 45N L7 EPSG:32845
WIGS 84/ UTM zone 455 - EPSG:32745
WGS Sqfl)TM zone 46N ,, EPSG:32646
WGS 84 / UM zone 465 e EPSG:32746
WGS 84 UM zone 47N L7 EPSG:32647
wesa4 /UM zone 475~ EPSG:32747
WGS 84 { UTN zone 48 » © EPSG:32648
\iES 84 /1 Tiggnne 76 FPSR:32748
4
+proj=utm +28 B4 +units=m +no_defs
Cancel Hep

f. Click OK then OK again

2.3. Saving a QGIS project

a. Click Project >> Save As or Save Project from the main menu

' . : o = =
b. Navigate to a folder to save the project and give it a name
c. Click Save

Note: The QGIS project is saved as a .qgs file. This is 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.

Project | Edit View Llayer Setfings P

[ New Crl4N
Open... Ctrl+0
New From Template 4

Open Recent »
Cirl+5
Ctrl+5hift+5

B save

I}, Save as Image...
DXF Export...
_' Project Properties... Ctrl+5hift+
- New Print Composer ~ Cirl+P
(; Composer Manager...
Print Composers »

Exit QGIS ctril+Q
@

12
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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
symbology. Double-click on the data layer in the Table of Contents to change this.

A Qais 21825
LeEARRR @O sNPPALAEMS @
”_/“.s, "':.ﬁ e ™ B "Q'I@“l"%"b“h"‘ fesw

AR o/ Layer Properties - LBR_SpeciesCR_EN_id_no_58092.0 | Style
Layers Fanel o x | o, [ snge =

It g v =
& = T 5 i
[Z] simple fil |:|

4 4

4

Symbols in group ~ | open Library

x B - |4
 HEE

Biodive BrianFz BrianF: BrianFz Coastil ColdWz Commu Countr Countr District Globalt Globalt [~
* Layer rendering

Layer transparency @ 0

Feature blending made Hormal -
[ Draw effects

HEgs SEBXHHAINN;

| control feature rendering order

swle + [ ox [ conce [ sy || wep

Coardinate 530368,835732 ¥ scole 1:109,040 v [ Magnifier 100%

bad

-

The layer properties window/opens

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:

B single symbol
R
[ simple fiit

| simple fil BE
L] [ &
Outline - &
Fill style | B | &
Qutlie style [ —— S0 Lina B

R~ oE ~ [ematban]
Outlne width 0.260000 @z [milimeer =] < A | . = |'
* Layer rendering
Loy ransparency n] . B 1] .
Layer bending made Hormal - Leyer biending mods [ormal z

ling mads Normal - Feature Hormal -

| Drow sffacts ] braw effects

Control festure rendering arder m "] control feature rendering order [
[ o] > ) ow | awm ][ - o J[ comst J[ town ()

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.

13
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Click categorized

)
Layer Properties - LBR SpeciesCR_EN | Style R
"
./ Layer Properties - Protected Forest | Si = Categorized -
% sng A @ syl column Gabe mnome M
Singlelsymbol e
B A Symbol /$ I crange... ]
/
< Graduated =5 Color rayhp [Random colors - edt | [ mvert
€3 Labes Rule-based
Point displacement Symbol Value Legend i
o Inverted polygens 2| Necrosyrte... Necrosyrtes menachus
BS54 Fields Heatmap Wl Nimbaphry... Nimbaphrynoides occidentalis
’ . & B Pan troglod... Pan troglodytes
Rendering = | Phrynobatr... Phrynobatrachus annulatus
[ Fin =l | Piliocolobu...  Piliocolobus badius 3
_ ¥l Psittacus ti... Psittacus timneh 1
- Display - [ simple fil . v ziama
® 1 - -
A Actions S
’ ) (B A ]
¥ Joins \
¥ Lay®r il -
[ V] ! .
Diagrams Layer transparency ] S =
\
Laer biending mode 8
\
\
[ praw effects R 5
\
¥ ] Control feature rendering order % N
\
II S
// Stle - ok || cancal [ ey [ e |
/
’ 4 \
’ ’ \
’ ’ \
/ ’ N
, / \
, / \
’ ’ N
/ / \
/ / \
’ ’ N
// ,/ \\
’ ’ N
’ ’ N
’ 4 N
/ / AN
’ ’ Ay

i Chooslé'the attribute of the layer upon which to base the shading. E.g. ir%\this example
‘category’

N

\

j.  Click the Classify button to add the unique combinations to the symbol window.

k. Toremove any symbols (e.g. the empty one that is always added at the end), click the symbol
row, then Click Delete

I. 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. ]’ﬁ,is will save the styles to a QML style file.

i The next time this layer is added

lassi dd B lete al .
Glassify . e s to a QGIS project these styles

v Layer rendering 7 can be loaded clicking the Load

Layer transparency £ O Style button

Layer blending mode Mermal

Load Style. ..

Save As Default SLD File
Restore Default
Add

Rename Current
) (default)
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Some data are best presented using a graduated symbology, e.g. for population density data.
n. Select the attribute from which to shade the data
0. Choose the number of class breaks
p. Select how the classes\should be defi\n§d. E.g. Equal Interval

. - \ 1
q. Click Classify \ /
\
r. Chosea c\olour ramp to $hade the data | ,:'
\
[N !
\ \ \ I

{ = Graduated ;

3 +
eal\umn <1.2 id_no ) hd

€0 Labels Symkl ’ I

Y

\
B Fields Legend Fgrmat %1 - %2 Precision 0 El ] Trim

\
Rendering Method \\ [C()k" ']

<
. Display Color ramp{ - [source)

7
Actions
Classes Histagram [

7

P
¥ Joins 7
Values 1 Legend

-
A
IER piagrams 4140.00 - 4550611460 4140.0000 - 4550611.6000 E
4550611.60 - 909/083.20  4550611.6000 - 9097083.2000
3 vetadata 9097083.20 - 13§43554.80  9097083.2000 - 13643554.8000
13643554 A0 - !1Qﬂﬂ')ﬁ4ﬂ 13A43554 ANNN - 1A1QNN2A 4000 *

Classes 5 E|

Link class boundaries

-

Variables

W Layer rendering

Layer transparency

Layer blending mode

s. Click OK ---

Example map below

L P

®
VA
-
L)
@
L]
%
e
iy
Ea} Calnuate. Export Dlear
& 2nen
-
\B
|
Laver X
- ¥R E L
& . -
H - =
[ Frovected rorest
Cx o bt
[ - wsn
WD o ms
H ke
.i priveinit
H et o
2 [ Pravices =

(8] oot Waan, 12300 scne | Lasanem |v) Retaton (00 I Rrede QEsamiem @
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2.4.2 Raster Symbology

Raster symbology can seem a little more complicated
than vector symbology. 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 are incorrect. There may not be a problem with the data. It is more likely
that the method of shading this dataset, or the default QGIS settings, need changing.

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

a.
b.
c.
d.

Click on the Rendering Tab
Scroll down to Rasters

3

%, General
' W Rasters
J{:\‘\ System

RGB band selection  Redband | 1

From the main menu, click Settings>>options

Change Single band grey to Stretch to MinMax
Change Limits (Minimum Maximum) to Minimum Maximum

-

- -
~ Greenband 2 ~ Blueband 3 =

X ~ Contrast enhancement
ESH Data Sources

= colors

Multi band color (byte [ band)

Multi band color (> byte / band)

Single band gray | Stretch To MinMax
Mo Stretch

Stretch To MinMax

|E Canvas & Legend
|“ Map Toals

* Composer
¥ Digitizing

Cumulative pixel count cut limits | 2.0 :

Standard deviation multiplier | 2.00

Limits {minimum/maximum) | Minimum § maximum

Fy
-

- 98.0

-
-

f. 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 r\~ e

c. Click to Use A Wiq
Min/Max

d. Clickonthe Actual ----_ 7

(slower) option in Load " Lot
min/max values from

band

¥ Band rendering

Render type |Singleband gray -

>

Grayband  [Band 1 (Gray)

-]

Color gradient [Black to white

-]

Min Max 25

111

Contrast  (Syretch to MinMax )

¥ Load min/max values

T = Tumuete =
& counteut 2P~ 980 5 %
@mMn/max T ==o
~ Mean +/- = Tt ==__
~ standard deviation x 220 = BT
e ——
[ clip extent to canvas

¥ Color rendering

Ce )i s
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e.
f.

Click Contrast enhancement to Stretch to MinMax
Click OK

The variation in the data can now be seen

Qe 2L ARNPLRALS e - -HEMNES- & - B W

a

ax

R coranate: 02609,1195% s [ 1330029 =) Rt |00 2 KRt Q@emamem @

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. Double-click on the raster
dataset to bring up

Render type | Singleband pseudocolar =

Band 1 (6rey)

the Layer Properties ¥

-
Dz Min [ Max 333.002

* Load min/ max vahues

window JPtas
b. Click on the Style tab .
c. Change the Render Type to

Cumulative

20 2] - o0 3w
count cut

O Min/ max
- -, Mean +/-
! standaed dewapan

[

| Clip ez 1o camvas

200 f

Acturacy | Adual (slower) )

l

Singleband pseudocolor

Interpolation Linear

Color T roE - | Edt | 7 amvert

d. Change the colourramp .-

Lobel unit
suffo
Min [ max

L Exact min f ma of ful exent.
crigin:

e. Change the Mode to Egu’él

Value Color  Label
]
833

167 &
250
333 333

interval oL

Click Min/max -~ >~
Click Actual (slower) s
. Click Load

—n
B

> @

Made [Equal intenal ~|

Change the number of T

Classes 5 2

classes in this example we

will leave it at™

j. Click Classify

k. 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)

‘I ok Caneel Apaly Help
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.  Manually change the labels, e.g. in this example the first class represents values <=0, class 2
represents 0 — 5271, class 3 = 5271 — 10542 etc.). You can also manually change the class
breaks if you are not happy with the equal interval classes

m. Click OK

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. Some plugins are part of the core QGIS
system 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 relying on 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)

Check in the field below that the Official Plugin Repository is showing in your list of plugins
,'{: Plugini| Setti_n;s

Check for updates on startup

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

Note: If this function is enabled, QGIS wil jiform you wheneyer a new plugin or plugin update is available.
Mot installed Otherwise, fetching repositories wil be pgfformed during opgning of the Plugin Manager window.

9@ Upgradeable
&8 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 them for testing purposes.

A 4 Show also deprecated plugins

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

Plugin repositories

Status Name ¥ |
[0] iconnected : QGIS Offidal Plugin Repository hitp://pluging. ggis.erg/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 repository can also be explored from a web browser (see the url above)

18



Introduction to QGIS 2.18

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

Here are a few plugins that have been particularly useful so far in carrying out spatial analysis work
for REDD+ planning:

2.5.1.1. ¢gNote

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

Y

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 V V VYV YVYYVY

Restrictions on sharing the project

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

a. Click on Plugins>>Manage and Install Plugins ' ghote - sl

Scroll down and tick gNote I
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 qNote
on or off. = ——)
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2.5.1.2.  Group stats

Simple statistics can be calculated from vector layers

using the standard QGIS tools from the |[|pse Fetwes window rep
Contral panel x|
Vector>>Analysis  Tools>>Basic  statistics or || — -~ ﬁ —
- District -
Vector>>Analysis Tools>>List Unique Values |||z |ackpboum | e Filds
o © ne
menus. However, these are not sophisticated || F Aot 12 p—
. 4 |AngkSnuol  |129865 : z:ir:tge
enough for summarizing the results of overlay || 5 [angorsoe | sm ul
I I ol median
analyses. 0 {fnakorChey | 1204 r P
7 |Angkor Chum | 53768 e I
ol unique
) ) ) 8 |Angker Thum | 24335 ol variance (=]
The Group Stats plugin is useful for creating || oo o
e
Lo Columns
summary statistics about a dataset based on groups || |10 |#er! 2883
. . . . . 11 |BaPhnum 72576
of features. It is similar to a pivot table in Excel.
12 |Bakan 124829
13 |Banan 92138
a. Click on Plugins>>Manage and install 18 | Bantesy Ampil | 41005 Rons “.‘:E seL vaes
DIST_NAME sum
plugins 15 |Banteay Meas | 83022 B & ToTPOP
. 16 |Banteay Srei 42773
b. Inthe All section, search for Group Stats T
and install the plugin. e B e st s —
. 19 | Baribour 56406 Caloulate
c. Oneinstalled, Group Stats can be accessed e i ST e AT s 4
from the Vector>>Group Stats menu
d. Dragasummary field into Rows
e. Draga function into Value
f. Dragthe value to summarise into Value
g. Click Filter to filter the data before summarizing
h. Click Calculate to calculate the summary statistics
2.6. Querying data
Data can be simply queried in the following 3 steps:
a. First click on the data layer in the Layer Panel to select the layer to query.
b. Click the identify button.
c. Then click on any feature of interest in the map canvas to identify the |5"="5 = = = o
feature within the selected layer. [Feature =
' DB‘WFI'(ENQMEd)
. - [ (Actions)
d. Select Actions from the Identify Results menu that appears, andthen L% e
- - HH_TOT
|a= . . HH_REG
double-click on the attribute table icon =] to view the available roTeor
- FEMALES
attribute data in the area of interest. ey
T 4
T — [4]+)
e. Alternatively a feature can be selected by clicking on the map canvas Wode |Qurentlyer v % autoopen form
. . . i,
with the select features by area or single click tool 4~ and the

feature(s) is highlighted.

e  aaam=t—)
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f.

g.

h.

The attribute table can then be opened to see the highlighted selected feature(s)

Raster

Datsbese Web FProcessng  Meb
SRPPRLALR ae-FinsEE=-

LOWH S

s

161699 - 214282

J ERERBPO B ?
[ meoa | neme | st povee | dwt | comewe | tweses <ategory saue |
= Srugor vistProt | 10500.00000000  Sem Rean Fastrs rofecte | profecied Larche | 1655114
Phom Prich Wi | 222500,0000000 . Ratanak K, Mo . | WLLi ! Natural Protecte | Wik Sancuary | 1943-114_
| Lomohat wikde .| 250000,0000000 . Ratansk K, Mo aturs Protects | Widife Sancluary | 1993114

[Krrom Hationdl P
Fresh

3800050000000

Histural Profecte.
Pistural Profecte.

Habers Pk
Frotecied Landkc

[CI=Te]

214282 - 266285

:
]

x 3948 - 56531

HE
" i
x

&

Provices

If only certain polygons are required in the (o =
Faalds ks

map display, a Right-click>>Filter on the oz el -
layer will bring up the Query builder window to | & = H
allow the user to select features for display. In this | &2 E:

example, only Cambodian provinces with a e B = A
population density of less than 85 are shown in ::; | oo

the map display. S ———————

Provider mecfic fiter expresson

[ v T —y “oENsITET <

DEERBLR 0B PEFAPPLPRALAL 06 Moo BSm Dt

P /BRR AT "M RR A

BRLHEAEE ARG R THE ~

= = &

Vilg=vamn

B

DI B F =]

i o Ca G Lo o e

o lm=

@ pfTe

e ifEE D

L

%
\I‘u-

iE

For Raster data there is NO option to open o i Tas T iiria e @ m e s ues = e g

an attribute table, as QGIS does not NS e

. . ™ Layer FID Attribute Value

recognise them. The only option for rasters ) | nT— B e |
. . . | -

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 -

e , , | b .

to bring up the Identify Results A
window and select View >> Table to view

the values for the location of interest
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2.7. Joining Tables

a. 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 (for example here we join a table
Vulnindex.dbf to Provinces.shp).

b. 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.

/; Astribute table - Provinces : Features total: 10, filered: 10, selected: 0 (=& = ]
Bl nzedPongn ;
H PROV_CODE PROV_NAME HH_TOT HH_REG TOTPOP MALES FEMALES DENSITY ErE|
c. Note the names of the field to be | [rowee | mouwegl wor (] e | rover | we ] mwe
. .. /1 03 Koh Kong 24311 24166 117481 59327 58154 05
used 18] the Jo|n’ 18] th|s example’ Wz Kratie 65778 65323 319217 153146 160071 %86
NE 11 Mondul Kiri 12407 12270 61107 31372 20735 45
H H wl4]23 Preah Vinear 33402 33115 171138 85319 85820 122
the name of the province is called 2 e =
. , 616 Ratanak Kiri 27596 27485 150466 76115 74351 128 |-
PROV NAM E . 719 Stung Treng 21204 209722 111671 55634 56037 a3 <
- gl22 Otdar Meanchey 38853 38398 185819 93646 92173 8.0 —
N K
d. Close the Attribute table. L] a0
1 Show AllFestures |

e. Right-click>>Properties on the

data layer to join to (e.g in this example the vulnerability index). ;.,_mms R et
f. Inthe Layer Properties window click on the Join tab. g Ei mL sl
g. Toadd ajoin, click on the ‘+’ butten. __ DRI e
= Set Project CRS from Layer
ONETRE ST e 002NN ] ::‘:Mnbu!e Table '
B Style ] |Jn|n layer mn field |Targetﬁeld Memory cache R Er e -
<= Save s Layer Definition File...
s Tl - . Fikter...
Rendering
. Display
@ Actions
|ﬂ Dingrams 'ﬂ A — — =

h. Select the table to join e.g. 2012_pop table

i. Click OK.

j-  Thetable has been temporarily joined onto the shapefile. To make the join permanent, Right-
click on the shapefile and click Save As...
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r.

Click Browse to save the shapefile
with a new name

Keep the CRS the same as the existing
layer

Tick to Add saved file to map

Click OK

The new dataset is

added to the map

] Vulln
w001001
7 natural_protected_areasPolygon
3 Multiple Use Management Area
- Mational Park
- Protected Landscape
ot .3 Ramsar Site
x wildlife Sanctuary
Protected Forest
" Provinces Vuln

Provinces
[ District
.3 3948 - 56531
o 56531 - 109115
x 109115 - 1616938
] 161698 - 214282
o 3 214282 - 266865

SO B INANM

Format | ESRI Shapefie

Save as IVPruvinmEs Wuln.shp

CRS | Selected CRS (EPSG:32248, WGS 72 { UTM zone 48N)

Encoding System

[ 5ave only selected features
Skip attribute creation
X Add saved file to map

Symbology export Mo symbology

Scale [1:50000

» Extent (current: layer)

W Datasource Options

W Layer Options

B Custom Options

Open the Attribute table

See the fields from the vulnerability index table at the end of the table:
i A“"bumﬂew'ﬂ’_@—g

/BB & wE2eSPo |k EE

ITHIN WL_NEAR WL_AWAY AREA Vulln_OBIE Vulln_Code vulln_ID Vulln_PC_N vulln VUL |~
o| 51437 44254 38147 12445.77248200 0| 6.00000000000| 347.00000000000|  6.00000000000 |  0.40854435800
1 7230 7157 5775 | 11043.53219999 0| 9.00000000000| 350.00000000000|  9.00000000000 |  0.43043261000
2| 14300 24157 25866 | 11980.74339953 0 10.00000000000| 351.00000000000| 10.00000000000 |  0.36465045800
3 2298 3241 6781/ 13669, 16729939 0 1100000000000 352.00000000000| 11.00000000000|  0.74617266700
2 962 10763 17390 | 14031.82526999... 0| 13.00000000000| 355.00000000000| 13.00000000000 |  0.58705544500
5| 17412 30301 35699 | 11585.74933000... 0| 1500000000000 354.00000000000 | 15.00000000000 |  0.50114643500
& 5269 10701 11515 11785.63409999... 0| 16.00000000000| 357.00000000000| 16.00000000000 |  0.72094714600
7 3225 10103 7594 12016,83050000.. 0| 19.00000000000 | 359.00000000000 | 19.00000000000 |  0.41601920100 |
8 5125 3389 24283 | 6631.466599935 0 22.00000000000| 358.00000000000| 22.00000000000 |  0.40214738200 [+
4

§d Show All Features |

[ J4]»

Double-click on the saved dataset to open the layer properties

Click on the Joins tab to see
that there are no longer any
joins present and therefore
the population fields have
been made permanent.

Click on the Fields tab

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

Stle v cancel Apply Help
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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. The solution is to add a new field and calculate the information across
from the string field to the numeric field, as follows:

a. Click the ‘ toggle editing button to start editing
b. Click the Add Field Button

c. Add a new field of type Decimal number (real)
d. Give the field a name, e.g. ‘Vulnerab’

e. Set Width and Precision to 10
f. Click OK

1 Add column‘j: Iég

Name |New Field| I

Comment

Type Decmal number (real)

Provider type dgyble
Width

Precision @
—
Co ) | o
N

[

4F 4 )

g. Click the ‘ toggle editing button to stop editing
h. Click Save

ant to save the changes to layer Provinces Vuln?

Discard Cancel

i. Right-click on the data layer and open the attribute table
The new ‘empty’ field is located at the end of the table.

,E Attribute table - Provinces Vuln @ Features total: 10, filtere

VL IEEERE S - Y= ?
PROV_CODE |~ = [i | + [ undate A1 ][ Update selected
| WL_AWAY AREA Wulln_OBJE Wulln_Code Wulln_ID Wulln_PC_M Wuln_WUL_ Vulnerabil

g 5660 | 1077.273999999... 0| 24.00000000000| 343.00000000000| 24.00000000000 0.40686515000 ML

3 24283 | 6631.466999999... 0| 22.00000000000| 358.00000000000| 22.00000000000 0.402147358200 ML

7 7594 | 12016.88090000... 0| 19.00000000000| 359.00000000000| 19.00000000000 0.41601920100 ML

5 11515| 11785.63409999... 0| 16.00000000000| 357.00000000000| 15.00000000000 0.72094714600 ML

5 35699 | 11585.74933000... 0| 15.00000000000| 354.00000000000| 15.00000000000 0.50114549500 ML

4 17390 | 14031.82526999... 0| 13.00000000000| 355.00000000000| 13.00000000000 0.58705544500 ML

3 6731 13669,16729999... 0| 11.00000000000| 352.00000000000| 11.00000000000 0.74617266700 ML

[zl TEREA | 11080 74330000 n

AN ANANNANNNAN | 251 nAnnannnnnn | 10 annnnnnnnnn N_2R4scnacann 'r

.
Click the ‘

i toggle editing button to start editing.
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Click the @ calculator button
In the Field calculator tick the
Update existing field

[ only update 0 selected features
Create a new field
rtual field

R/ Update existing field

PROV_CODE -
Output fed type :
m. Choose to update the new [ o P—
empty field created Expression | Functon Edtor |
Expression Functions
n. Double-click on the (string) field eI el ] [seaen Field
. . "Vulln VUL_" T_OTH [=] | Doutle click to add field name to
which contains the data to Wi PIPED exoression sirng
- W_TUBED
H . W_PROTECT Right-Click on field name to open context
transfer to the decimal field EROTEC] e sampie vaks lading optone
- W_RAIN =
. . . oy o - Note:
o. This will bring it into the W SPRING @
W_BOUGHT | nadinn field valies. from WFS lavers.
. . W_OTHER val
expression window WL_WITHIN v
WL_NEAR
H WL_AWAY
p. Click OK AREA
~ Vulln_OBJE
‘ Vulln_Code
. Vulln_ID
r. Click the toggle ulln PC N
Wulln_VUL_
oge e * New Field
editing button to stop editin - Recent (ildeal
g p g E: @I] ecent (fieldcalc) Load values all unique 10 samples
. Output preview: 0. 908544955
s. Check that the attribute has
been updated. It is sometimes cance rep
necessary to close and reopen
the attribute table.
/; Attribute table - Provinces Vuln :: Features total: 10, filtered: 10, selected: =
y; = = P 2| = e
(Ve s vEe@dPe | BB :
PROV_CODE |~|= € | ate Al || Update Selected
MEAR. WL_AWAY AREA Wulln_CBIE Vulln_Code Vulln_ID Vulln_PC_N WulIn_WYUL_ Mew Field -
0 44294 38147 | 12445.77248200.. 0 5.00000000000 | 347.00000000000 5.00000000000 0.40854495800 0.4085449580
1 7157 9779 11043.53219999... 0 9.00000000000 | 350.00000000000 9.00000000000 0.43049261000 0.4304926100
2 24157 26866 | 11980.74339999 0 10.00000000000 | 351.00000000000 10.00000000000 0.36465045300 0.3646504580
3 32491 6781 13669.16729999 0 11.00000000000 | 352.00000000000 11.00000000000 0.74617266700 0.7461726670
4 10783 17390 | 14031.82526999.. 0| 13.00000000000 | 355.00000000000 | 13.00000000000 0,58705544500 0,5870554450
5 30301 35699 | 11585,74933000.. 0 15.00000000000 | 354.00000000000 15.00000000000 0.50114649500 0.5011464950
6 10701 11515 11785.63409999... 0 15.00000000000 | 357.00000000000 16.00000000000 0.72094714600 0.7209471460 |~
ELELED 7raal 1N1A RRNGNNNN n 10 LY i@ N aiq, nai hd
4 |4 [»

ki show All Features _

2.8. The Processing Toolbox

This part of the 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.
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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
Coordinate Capture - o)
Dxf25hp ;: p p :‘/‘d
GPS
Group Stats
OpenStreetMap

»
»
»
» (2
» < =
% 5
Road graph L4 zZr g2zt
»
»
»

abb‘ abe|  {ahgl abéi

Spatial Query
Topology Checker
‘ Analysis Tools

@ Intersect...

@ Union...

. ﬂ Symetrical Difference...
’ Clip...

~ ¥ Difference...

« i@ Dissolve...

.- ' Eliminate Sliver Polygons...

Vector | Raster Database

Web Processing Help

Coordinate Capture
Dxf2Shp

nbcr GPS

Group Stats
OpenStreetMap
Road graph

Spatial Query

s

@ Geoprocessing Tools
r.’ Geometry Tools
a Data Management Tools

vy v v v v v v v

v v v ¥

R

HAP L MLMR

TR =

___ 4

JES)

I Distance Matrix...

#3 Sum Line Lengths...
Q Points in Polygon...
List Unique Values...

Basic Statistics...

: f Nearest Neighbour Analysis...
%L Mean Coordinate(s)...

% Line Intersections...

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 are grouped by ‘algorithm provider’. You can search for functions in the Search box

at the top of the toolbox.

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

There are two ways to execute
an algorithm:

1) Double-click on its
name in the toolbox.

2) For batch processing
right-click on its name
and click Execute as
batch process.

Processing Toolbox

Search...

[» Recently used algorithms
4 3 GDALfOGR [47 geoalgorithms]
[* [GDAL] Analysis

[GDAL] Conversion

[GDAL] Extraction

[GDAL] Miscellaneous

[GDAL] Projections

[OGR] Conversion

[OGR] Geoprocessing

[OGR] Miscellaneous

L R R v

iﬂ Models [109 geoalgorithms]

& 5AGA (2.3.2) [248 geoalgorithme]
|E Scripts [106 geoalgorithms]

[
[
[
[+
[
[
[

You can add more algorithms to the toolbox,

¢ GRASS GIS 7 commands [169 geoalgorithms]
b& Lecos (Landscape ecology statistics) [16 aeoalgorithms]

U Processing Workflows (Step by step guidance) [0 geoalgorithms]
£ QGIS geoalgorithms [107 geoalgorithms]

m
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2.8.1. Example 1 - Running a vector clip in batch mode

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

allows you to clip multiple datasets at once.

a.
b.

In the Processing Toolbox, expand QGIS geoalgorithms

Expand Vector overlay tools

Right-clickon Clip .
Processing Toolbox

& X

and then select

Execute as batch

i \_) Processing Workflows (Step by step guidance) [0 geoalgorithms] ~ #

process. 4 J QGIS geoalgorithms [107 geoalgorithms]
> Database
In the Input layer b Graphics
column, click on b Raster peneral indks
I> Raster tools
the ‘.. box and b Table
| I f th > Vector analysis tools ]
select all of the > Vector creation tools
files that you want t Eelnpeons o
I> Vector geometry tools
to clip (use the 4 Vector overlay tools
: | & cip
- Execute
Shift key to select T —
multiple files). # Intersection - Execute as batch process >

Z Line intersections
Z splitlines with lines
/' Symmetrical difference
}’ Union

I Vector selection tools

> Vector table tools

b @ scripts [106 geoalgorithms]

Edit rendering styles for outputs

> @ SAGA (2.3.2) [248 geoalgorithms]

You can add more algorithms to the toolbox,

/" Batch Processing - Clip

Parameters Log
=28
Inputlayer Clip layer Clipped Load in QGIS

KeA v | Gbarpolu o | FsfTraining/cip_KBA.shp [ s lyes -

WDPA v | Gbarpolu F: [Training/clip_WDPA.shp Yes v

Landcover i _ | Gbarpolu o F:fTraining/clip_Landcover.shp [ i ] Yes b
b | 0%

e. Inthe Clip layer column, click on the “...” box and select the vector boundary file containing

a single province.

Double-click 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).
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i TR m1 h. In the pop-up box, under Autofill Mode
: select Fill with parameter values.
/ i. These parameter values should be set from
Autofill mode | Fill with parameter values .
: the input layer.

j. Click OK
k. Click Run

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.

a. First run the standard QGIS dissolve. Double-Click El W GRASS commands [168 geoalgorithme]
. = Vector {v.)

on the QGIS dissolve tool. 'y’ v.dissolve - Dissolves boundaries between adjac...

b. Select an input file e.g. Protected Areas vectorlayer | ¢ QGIS geoslgorithms [93 geoalgorithms]
[ Vector geometry tools
¢. Uncheck Dissolve all (no not use field)
. . = SAGA (2.1.2) [235 geoalgorithms]
d. Chose a field to dissolve by e.g. DESIG_TYPE § Shapes - Lines
e. Navigate to an output folder and give the output file & Line dissolve
(= Shapes - Polygons

a hame. @ Polygon dissolve (all polygons)

f Click Run @ Polygon dissolve (by attribute)

-
Jf: Dissolve

Parameters | Log | Help

Input layer
Protected Areas [EP5G:3148]

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

C:fscratch3/pa_diss_Q.shp

X Open output file after running algorithm
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g. Onthe new dissolved
dataset Right-click>>
Open attribute table.
Notice that there is only
one row in the attribute
table.

—— ~— T —
1'{: Attribute tahle - E_d iss_(Q = Features total: 1, filtered: 1, se...[/=_ =]
: — e ——

jr}[ﬁ[ﬁ oy &8 & B e

SUB_LOC DESIG DESIG_EMNG DESIG_TYPE Iy
o |KH-15 Mational Park Mational Park National I |

< —e—

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.

E} !i GRASS commands [168 geoalgorithms]
h. Next try the SAGA tool Dissolve by : =} Vector (v )
. . i gy w.dissolve - Dissolves boundaries between adjac. .

attribute. Use the same files used\or the 5 4 QGIS geoalgorithms [39 geoalgorithms]

QGIS dissolve tool. B E"me”‘f tools
. . : Dissalve
i. Setthe Polygons (to be dissolved) e.g. B @ SAGA (;;_ 1.7) [235 geoalgorithms]

Protected Areas. ) Shapes - Lines

----- @ Line dissolve

j.  Set the attribute (to dissolve on) e.g. \ B Shapes - Polygons

DESIG_TYPE.

Parameters | log | Help |

Polygons
Protected Areas [EPSG:3148]

1. Attribute [optional]
DESIG_TYPE

2. Attribute [optional]
[not set]

3. Attribute [optional]
[not set]

X Keep inner boundaries

Dissolved Polygons

Cifscratch3/fpa_diss_SAGA.shp

X Open output file after running algorithm

k. Navigate to an output folder and give the output file a name.

|.  Click Run
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. On the new dissolved dataset Right-click>> Open attribute table. There is again only one row

in the attribute table.

It has created a multipart polygon (one attribute to many polygons). Also notice that it has
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 to
an output folder and give the output
file a name.

B !E GRASS commands [168 geoalgorithms]
[ Vector (v
v.dissolve - Dissalves boundaries between adjac.
E| J#! QGIS geoalgorithms [99 geoalgorithms]

= 'Ia'gcto;’geumetry tools

we B Dissolve
= & SAGA (2.1.2) [235 geoalgorithms]
= Shapes - Lines

- A Line dissolve
[ Shapes - Polygons
@ Polygon dissolve (&l polygons)

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

(v

“
/B e mEleSdPo R
-

DESIG_TYPE

(=1

National

b 4 show all Features -
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ﬁ —_— - R —
.f; wdissolve - Dissolves boundaries between adjacent areas sharing a common category n.. @u

Parameters | Log Help

Input vector layer

Protected Areas [EPSG:3148] ~

Mame of column used to dissolve common boundaries
DESIG_TYPE i

GRASS region extent (xmin, xmax, ymin, ymax)
[Leave blank to use min covering extent] E]

B Advanced parameters

Dizzolved layer
C:facratch3fPA_diss_GRASS.shp E]
| Open output file after running algorithm

r. Click Run

. q Atlﬁbutelz:ble—PA_dissm ures total: 25, Altere.. =l
s. On the new dissolved dataset - —

Right-click>> Open attribute table. / B [ ] [ & % E B % P> [ & &

DESIG_TYPE =
o |Mational
Notice it has many rows. It has |||+ |Natonal |
. 2 |MNational
create a singlepart polygon (one — _
attribute to one polygon). Also ||| |natonal =
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.
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2.8.3. Example 2 - Zonal statistics for Raster data

The Zonal statistics algorithm produces statistics for raster layers based on a zonal polygon layer. For
example, you can generate statistics of forest cover (raster layer) within protected areas (vector
polygon zones layer).

Processing Toolbox

a. Search for and double-click on the
Zonal Statistics tool in the processing

zonal

(¢ 7onal Statistics

2 Q615 geodgorithyms23.asazlaasit
Zonal Statistics

5 Raster tools
- ¢ zonal Stafistes
B & SAGA (2.1.2) [235 geoalgorithms]
Geostatistics
& zonal grid statistics
=AY 19
& Tools
-\ Zonal statistics (mulitple zones)

Toolbox.

7 i see D
b. Choose araster layer for which to
Parameters | log | Help .
generate statistics e.g. Forest R <]
cover fc2103_epsg3148 [EPSG:3148] e D
Raster band
c. Choose a vector polygon layer to 1 z
h zon ner h Vector layer containing zones
use as the zones to generate the b 113
statistics by. E.g. protected areas e
d. Chose an output folder and name =
X Load whole raster in memory
for the new output dataset Output layer L]
e. C“Ck Run [Save to temporary file] E] @
| Dnen autnnt file after runnina alnarithm
f. Right-click on the new vector
layer and open the attribute 0 o )
Run Close
table

1 st - Ot o, s e
—

f 11 — = i ” b 1=
/Bl aE28ed P EEE
MAME DESIG_EMG DESIG_TYFE _min _max _sum _count
o [virachey Mational Park National 1.000000 1.000000 | 2962016.000000 | 2962015.000000
Banteay Chhmar  |Protected Landsc... | National 1,000000 1.000000 85885.000000 85885.000000
2 |Tonle Sap Biosph... |Multiple Use Man... |National 1,000000 1,000000 | 2353143,000000 | 2353143.000000

The new layer is a copy of the protected areas layer with additional fields (_min, _max, _sum,
_count, _mean, _std, _unique, _range, _var) containing statistical summaries relating to the
raster layer within each protected area polygon .e.g. count = the number of forest pixels in
the protected area.
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2.9. Map Layouts

Once all the layers have been symbolised, a map composition can be created. The layers will appear
in the map layout as they do in the map view, so this is where we 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.

PAGE 27 OF35 5513 WORDS

a. Click on the l:e’ New Print Composer button.

Project Edit View Layer Settings Plugine Vector Raster Database

b. Enter a title for the composition.

).

I8 uﬂ/@ Graphical Modeler... %

I ; — Create unique print compaser title
3 &# History and Log... 2| | (iitle generated if left empty)
W &% Options... g

E

1.9 Results viewer...
%115 q | ox

|>» Commander Cirl +Alt+M

An empty composer window opens with a white canvas.

a. Click on the Composition tab.

Céposiﬁogl
Composer Edit View Layout Atlas Settings
BoORPReaEkhoe HALPOR FHAE

|59...|....|190...|....|1§0...|....|290...|.... Items | Command history
‘Command history

<empty>

f

L

Item properties | Atlas generation |

‘Compasition

W Paper and quality

rTEPE eEEY e

Presets A4 (210x297 mm)

[
]
0

Width I 297.00

Height I 210.00

Units [ mm

Mumber of pages 1

Crientation Landscape

&8 [l \ & of

Page background

Export resolution | 300 dpi

200

Print as raster

| World file on

[

x: 310.031 mm y: 64.0227 mm page: 1
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b. Choose a page size and orientation for the map layout. The page is now set for the map layout
to be prepared.

Next add a map to the canvas

L
F a. Click the Add new map
( button on the left of the screen. D

= |uistesreven.

b. Draw a box onto the map

canvas using the mouse. The map
-  will appear in this box.

e T : 9 c Change the Map scale to a
BoQRoBekke nee AECF D¢ H
o et B e L B | ~ more  appropriate scale for the
P s ey ® composition.
‘ HEE . (A higher number will zoom out and
i me— < alower number will zoom in)
‘ o= J2 | d. Click the Move item @
S = | content button to pan the map to
T . thedesired extent.

ml 15
i

i3 B
@

e 1500 a

sett g comas v

K
o)

xomm vemsesmm  oserl ey e ssected

Next add a Scalebar to the map.

Scalebar a. Click the Scalebar button _—
b. Click on the map layout to

W Main properties
position the scalebar
Map Map0 [
c. Change the scalebar segment
Style | Single Box - . . .
' size (the data units are in
¥ Lnits meters so the size is set in
Meters - meters)
Label i d. Change the map units
= per bar to be 1000 (to convert

Map units per bar unit | 1000,000000 .
from metres to kilometres)

¥ Segments e. Change segmentsto 3 or5 (so

= = the scalebar starts and ends
Segments | left 0 - right3

4

with a black segment)

3

4

size 100060000000 units f. Change Height to 2 and Line

Height | 2mm width to 0.2
g. Add alabel to show the units of
the scalebar in km

3
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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 scalebar should look small and neat, change

the size if you want to make a shorter scalebar.

You can also use the Scalebar Main properties to change the format of the scalebar, for example, to
Line Ticks Up:

Composition | Item properties | Atlas geperation |

Item properties
Scalebar
W Main properties
Map Map0 [~
Style | Line Ticks Up [~
w LUnits
Meters Il
Label km
Map units per bar unit | 100,000000 :
i testl - D

Composer Edit View Layout Aties Settings

BLURpRaRkRoee HAPLPPLrR O UG AdaCH @ eddaiz®
b B LB B P dems | Comendstory

|
M

Scalebar segments left

Mumber of scalebar segments changed
Change item position

Change item size

Scalebar segment size it
Change item position
Change item position
Item position changed
Ttem position changed

1]

sn|
KD

Composition Item properties | Atlas generation |
Item properties

[X]

Scalebar

P EEES e

[+

W Main properties

mmo
I

[+]
1nn|

Map Map0 A

Style | Line Ticks Up -

¥ Units
Meters -

Label km

Map units per bar unit | 100000000
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1sn|
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W Segments
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Next add a graticule to the map.

a. Click on the Select/Move map items button
b. Click on the map that was dragged into the layout e )

Map 0

c. Click on the Grid arrow to expand the options S
d. Click the green 4+’ signto createanewgrid ____ 1 » - - =
e. Setthe CRS to the same projection as the map in Grd1
question, in this case UTM zone 48N
f. Choose the interval for the grid lines (this will be

a grid in the same units as the map projection) = B T EdifeE
g. Setthe Interval X and Interval Y crdtree e Z
CRS
h. Tick Draw annotation — = =
i. Choose Annotation position (inside or outside o X 250000.000000000 € |2
neerval
depending on preference ¥ 250000.000000000 €7
X 0,000000000000 =
w (% Draw coordinates Offset -
Format P = ¥ 0,000000000000 =
Left Show all - Line style — change...
Inside frame - Blend mode MNormal -
Harizontal - w Grid frame
Right Show all -
Inside frame hd
Harizontal hd
Top Show all hd
Inside frame hd
Harizontal hd
Bottom Show all hd
Inside frame -
Horizontal -
Font Font...
IEETRELE: .50 mm =
frame "
Coordinate precsion |0 :
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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. .

Composer Edit View Layout Atias Settings \

BRoLAcReRmhoe USSP RAACH @terHant

B O PO O O O s Y N2, P02 conposton | st popetes [ i | commandiustry
?_E Item propertes

\ ¥ Main properties

Eiomass Carban in relation to Protected Areas and areas of medium - high

O

2

B E population vuinerability
e :

£

iomass Carbon in relation to Protected Areas and areas of medium > '\
high pnpulah'ﬁ vul‘?!esrabilily \\

=

Insert an expression...

.
a3

[+]

Font color
Horizontal margin | 1,00 mm

.
Vertical margin | 1,00 mm
N

o [ & of

Vertical alignment

Top ® Mdde | Bottom

P Position and size

P Rotation

‘ Frame >

¥ X Background

b ItemID

P Rendering

o

x: 312.933mm ¥: 57.3644 mm page: 1

f. Ensure that Frame is unticked.
g. Repeat the 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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Edt View layout Afls Settngs
BB eREGEke e e El @Bk ¢dbzq®
R O - O - PO =~ =0 = : Items | Commend history i
= &)
P
=8
s I 2010. Regional
@37 7| [ orelrcs: iy of ards, Hotsig el Foman Getfimends
1 Development. 2011. Administration Map of Tanzana. Surveys and
U]’ | 3 i Mappng Division, Dar es Salaam. Tanzania.
Biomass Carbon in relation to Protected Areas and areas of medium - 1
=8 high population vulnerability )
GRRE . 7
T
% )
@ ’l Render os HTML
Insert an expression...
= % 1
8 £y » ! v Appexrance
B ; e e
S E] % Font...
y I - -
: S . v | T
A s
= ¥ 2 ! Horizontal margin | 1.00 mm 2
[ !
EE 1 Vertical margin | 1,00 mm 2.
g ] ” Horizontal algrment
§ i i ® Left  Center  Right
< h Vertcal algment
= —_— — 1 ® Top  Mdde  Botiom
E |Bomem Carton. NATROMA lsnd-se iond-cover map 2010. !
thy of v, ! P Position and size
P g T
eu Seve s Sveon Ow . [ [
o 1 » Rotation
H o e ! > Fame
! » | eadkground
» Item
P Rendering
x31209/mm  y:SL7011mm  page:1 59.6% = 2items selected Al

/ '

i. Click on one of the text boxes and hold down Shift \,\’/hilst selecting the second one.
j-  From the menu the text boxes can then be aligned."

BRlRORehbhoee HAPPPLE ©LEa
uI....Eu.luulzutulu.Iuuh?..Iuuﬁ?..Iuuﬁ?u.Iuul.u.qul.u.qu||u.Iun||mlun|nuI.mlzutuluI.mlzuzﬂI.u.lzuuluulzu?(.].luulzfﬂlu

il

-20 |

HFla@Eve

0

Biomass Carbonin relation to Protected Areas and areas of medium -
high population vu!lréeﬁrability

i [adinege |

a2
&
E
2
m

(1 =]
(K1)
||||

]
4
1

60

& o

[

i
il

o
i

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\hc\)x that y

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

created. Adjust the box size to change the
dimensions of the arrow. AN

. .
P omposan ] locano =l

Composer Edit View Layout Aflas Settings

:...hu‘Hu.\.mH?‘.\uuh?‘mu..h-?"lunF?nl.m‘].'?.0.\nu‘].'.ZP.\Hul}?‘o‘\u..ljf‘o‘l‘..“]I?R\..‘.H??.l.m Tt o Item properiica) |yt Gormmened ictugyi)

Item properties

50|
4

|
’
~

| p E—E \\ l, w Main properties
5] 7 SO | | e
E v
FYFE Ing || iaeiagisi- 07eva) [ | &
3 ,' M| Resize mode
Py ¥ Wzoom S
a} 5 Biomass Carbonin relation to Protected Areas and areas of medium - e —
_= high population vulqléexra bility =) m
EE Top left -
E d
- = ¥ Search drectories
S GE -
E 0 F‘| i [
= -
EE a2
) E = R
A E
E L
= 1 : Image search paths
EE 3
= S0 | ol 4\1‘_ C:/PROGRA1QGISWI~1/apps/qgis/svg =
[y i Z‘:;;‘U Remove Add...
=t g’ L
_§ i ¥ Image rotation
EE .
= A L 5 Syncwitimap [Man 0 B
¥ Image rotation
. 0.00° =
Scroll down to Frame and Rendering.
Syncwithmap | Mzp 0 [~]
Ensure Transparency is set to O (i.e. far left) . N
<
. . <
Ensure Frame is un-ticked---------->s_______ b e
Ensure S e
S -=p Frame
<
\\
S [ 3 Background
\\
S< b ItemID
~
~o w Rendering
<
<

Blending mode _Norma - &
A

The North arrow should look small and neat as on the

example below.
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Next add a Legend to the map.

Lnas She beleg

IEB =R A

%
B, B PR BEL PR PR Grewar | meawsts |t | Corewe b

r (e TP e TR I ST .
Q e e £
2 ¥ Mo
U - i
Tenzewe on .
) 0 = o wee -
Blomass Carbon in relation to Protected Areas and areas of medium - egend AR
high population wmgabl!w (] UTM_Zone_Boundaries
[ = = F77 natural_protected_areasPolygon copy ¥ Laged s
5 Protected Forast
Vlnersbility Index (Med-+igh) 1 = High . Luksed |
0.23-033
0.33-0.44
0.94-0.54
0.54-064
[0 064075
Biom ass Carbon(tonnes/ha)
Low =
[ Medium
[ Medium High
[ Hgh
[ very High
3 001001
3 \ Olo P roe
& \ [Jo- 5000 e
T \ [ 000 - 10000
3 \ [ 10000 - 15000 ¥ s
o \ B > 15000 [t
% > | s e
3 \\ = ) e
B2 \ P it
E \ = sakn e
wi i
\
\
\

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

The initial legend includes every item present in the table of contents in the data view.
b. The Legend items tab will appear on Trem properties

the right. .
W Legend items
c. Untick Auto Update.

i urM_Zone_Boundaries
You may not want all the layers in your natural_protected areasPolygen copy
< e
QGIS project to be displayed in the | Vulnerability Index (Med-High) 1 = High
legend, depending on what is included i By
. 33-0,
in this particular map layout. / 0.44-0.54
P piay /! 0.54-0.64
)/ 0.64-0.75
. 4 Carbon(t /ha)
d. Click on any layers to be removed from O Low E
I Medium h

legend : ~
e. Click the - button to remove them.-=~~"77~ @ @

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).

v Legena tems

. Click on the Select/Move
g / Tegerd " 0 Autoupdote

! /7 Protected Areas IS il
Vulnerrability Tndesx [ ezs-0a3
Ieaes
0.23-0.33
button to select the ) T o33-04 ﬁ
""" I 0.44-0.54 - 0.64-0.75

District Boundary

|7 054-064
d [ Above Ground Biomass

LV Legend item pro... (-6 [meeSe)

legend 064-075 F
Ttem text [ Distidt Boundary I . 985,377500
h. Click on the layer name and oo S s e
y N [ -6891.630000

Caneel N [ 985.377500
click the pencil button to [V ~._ | Seeswe— b
U 24616400000 | [ &
» Svmbol

edit or remove the layer
name text.
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LEWC iU ILTi TUlLey i

Composition Item properties Aflas generation |
Item properties |

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

W Legend items

Auto update Update all

B . Biomass carbon
- -6891.630000

935,377500

3862, 385000

! 16739.392500
24616.400000

v)a/z]e)

i. Change the font and spacing on the legend text

~

~

\ - [ High
- [l very High

<
S

AY
Map Features. '\

2
[77 Protected Areas \\\ -
Vulnerability Index (Medem\h) T =gh

L

[ 0.44-0.54 v S~
[ 0.54-0.64 \ A
M 0.64-0.75 \ Title font..
| Distier \ Subgroup fort .

Relative Above Ground Biomass \
\ Group font...
O Low \

[ Medium Q
[ High \
[ very High N

P Columns
\ | w symbol
\

N | symbol width | 5,00 mm
\

® gymbol height | 4,00 mm
. O
» gL

v 5paa¥

v

Xl mm

2.00mm

Subgroup space

2.00mm

Symbol space

2.00mm

Tcon label space

2.00mm

P Position and size =

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

button.
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I.  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 %

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.

Example maps:

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

102°€ 109°E 106°E

147N ]

o 127N

DA Protected Forest

Biomass Carbon(t/ha) "b‘ i Vulnerability Index (Med-High)

b :;?";_ : 0.23 - 0.33 (Medium)
edium ~ 033-0.44
sc [ Medium High T 0.44-054 W
I High " ) 50 100 150 kam 7 0.54-0.64
= Yery High ———S— [0 0.64 - 0.75 (High)
103°€ 105 106°E

Data Sources: Open development Cambodia
http://s ia.net/

Legend
Biomass carbon in relation to Protected Areas Biomass carbon

| -6891.630000
__1985.377500
77 8862.385000
I 16739.392500
I 24616.400000

2000 km
]

Data Source: Open development Cambodia (2014)
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2.10. Further resources

http://www.qgis.org/en/site/forusers/trainingmaterial/index.html

http://docs.qgis.org/2.14/en/docs/training manual/index.html

http://www.qgis.org/en/site/forusers/support.html

http://www.qgisforum.org/

https://anitagraser.com/category/gis/qgis/
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