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Abstract

Use of geographical information and GIS-tools is an important part of management and
decision-making in governmental bodies and in the exercise of authority to solve
environmental challenges. Building capacity in GIS is an essential part of the projects and
activities in the Oil for Development program (OfD) supported by the Norwegian government
and implemented by The Norwegian Environment Agency (NEA). The main focus of our work
relates to strenghtening data and capacity for environmental management of the oil and gas
sector. This user guide is developed to support training in GIS in the cooperating OfD-
countries to support area-based planning and sensitivity mapping.

This user guide provides both theoretical knowledge in GIS and step-by-step exercises in QGIS
to strengthen capacity in representing, processing and visualising spatial data. It is developed
in the context of Myanmar but can also be utilised in other countries.

The UN Environment Programme World Conservation Monitoring Centre (UNEP-WCMC)
provides support to the Norwegian Environment Agency under the Oil for Development
programme, and they are contributing in building capacity both in Myanmar and in other
countries on how to manage and use spatial data.

GIS-experts at the contractor, Norkart AS, have been responsible for the main part of this
user guide, supported and reviewed by WCMC and NEA. Exercises and data in this user guide
are based on spatial data from Myanmar, but it covers general GIS-techniques and practices
and should be relevant for use in other countries.

The user guide is developed for QGIS, an open source software free and open for use.
Examples are mainly based on QGIS version 3.4 (last long term realease), but some of the
exercises are not updated and the illustrations might not correspond to your program. NEA
encourage use of open source software in the context of OfD to ensure sustainable use of GIS
within restricted budgets.

This is a first version of this manual and we are planning to develop it further with more
techniques and topics in the future. Feel free to share, adapt and use this user guide, it is
licensed with an open licence.


https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
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1. Introduction to a GIS

Geographic Information Systems (GIS) are all about spatial data. Spatial data are
special in the sense that we deal with geometries in addition to regular data like
text and numbers. Geometry introduces more complexity than text and numbers,
but also more possibilities. There are some pointers that you should be aware of
when managing spatial data. Below, we briefly go through some of the most
important concepts step-by-step. Be aware that some topics have been simplified.
For more details, the reader is referred to GIS and Cartographic textbooks.

1.1 Coordinate systems

A geometry is typically defined in a two-dimensional (2D) space. This means that we have
coordinates that are located along a coordinate system. Typically, these coordinates are
Latitude/Longitude, X/Y or North/East. It is only when a GIS layer has a correct definition
that the coordinates will be placed on their actual location.

GIS aims to create 2D maps from a three-dimensional (3D) world. The world is however not
a perfect sphere—but rather like a squeezed ball, called an ellipsoid. The modelling of this
3D shape (ellipsoid) is called a datum. Some common horizontal datums are:

o  WGS84: World Geodetic System 1984, used by the Global Positioning System (GPS)

e Euref89: Newer version of WGS84, used specifically for Europe

e Arc1960: Local African datum

e Indian 1954: Local Asian datum for topographic mapping in Myanmar and Thailand
(onshore).

FIGURE Geoide, ellipsoids (source: Wikipedia)

With a model of the 3D world, we can transfer a point on the 3D surface onto a 2D map.
This process is called ‘projecting’, and uses a projected coordinate system to translate
between 3D and 2D. A projected coordinate system is based on geographic coordinate
system, but it is defined on a plane (the spheroid projected onto a 2D surface) and uses
linear units (feet, meters, etc.). These systems are further explained below.
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1.1.1 Geographic coordinate systems (three-dimensional)

The easiest coordinate system we can use is a geographic coordinate system, which uses
Latitude and Longitude points on a map. These spherical coordinates use angular units
(degrees), which are measured from the Earth’s center to a point on the Earth’s surface.
A geographic coordinate system thereby gives a position in three dimensions, as an
intersection of the latitude, the longitude and the ellipsoid. For topographic mapping,
geographic coordinates should always be used to get the most accurate positions.

Geographic coordinate systems are usually named after the datum they are based on. The
most common system is WGS84 (EPSG:4326) which maps directly to the ellipsoid-model.
WGS84 is the datum used by the Global Positioning System (GPS). Since latitude and
longitude are angles, these cannot be used directly to measure distances or area. This is
because the length between point A (X1,Y1) and point B (X2,Y2) will be in degrees, which
does not make sense for measurement purposes.

1.1.2 Projected coordinate systems and UTM zones (two-dimensional)

Different projections have been developed to show the geographic coordinate system on a
2D surface. Even though the geographic coordinates are the most accurate ones, it is more
practical to show the world as a flat surface. Coordinates in a 2D plane also makes it
possible to do linear measurements on the map, in units such as meters or feet.

The coordinates in a given datum can be presented in many different projections. There
are four different factors that matter when making a projection: shape, area similarity,
distance similarity and direction. Every projected coordinate system is a compromise
between these four factors. If one of the factors is considered more than the others, this
affects the precision of the other three. There have also been projections developed that
try to compromise the four factors. The Universal Transverse Mercator (UTM) is well known
and a very good example of this.

The UTM system is a system of map projections that covers most of the earth’s surface. It
divides the earth into 60 zones, each of them is six degrees in width.

The UTM grid. (source: Wikipedia)
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Each country or region often has defined a standardized coordinate system based on the
UTM system. This will differ between each country or region. Some countries stretch over
more than one UTM zone. For instance, Norway stretches from UTM zone 31 to 36, but
not all zones are used on a daily basis. For national data that will be used for the entire
country, a national standard of UTM zone 33 has been set for Norway. For measurements
and area calculations, use the projected coordinate system that belongs to your
national/regional standard.

So, what does it really mean to take a choice of using a specific UTM zone? In the case of
Myanmar, the local datum is the Indian 1954. The picture below shows the extent of the
geographic coordinate system Indian 1954 (EPSG: 4239), which is a geographic 2D
coordinate reference system suitable for use for topographic mapping in Myanmar
(onshore) and Thailand (onshore).

Selected CRS |Indian 1954

Extent: 92,20, 5.63, 105.64, 28.55 -
Proj4: +proj=longlat +a=6377276.345 +b=6356075.41314024 = _ -
+towgs84=217,823,299,0,0,0,0 +no_defs ; ' f/ jl

i T
~u

Onshore, there are two different local projections depending on where in the country you
are:

e Indian 1954 / UTM zone 46N - EPSG: 23946 (Myanmar - onshore west of 96°E).
Accuracy 21 meters.

e Indian 1954 / UTM zone 47N - EPSG: 23947 (Myanmar - onshore east of 96°E)
Accuracy 21 meters.
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Selected CRS |Indian 1954 / UTM zone 46M |

Extent: 92,20, 15.66, 96.01, 27.14 { ¢ :
Proj4: +proj=utm +zone=46 +a=6377276.345 +b=6356075.41314024 . e — —
+towgs84=217,823,299,0,0,0,0 +units=m +no_defs : T\ ‘[\

Selected CRS |Indian 1354 / UTM zone 47M

Extent: 95.99, 5.63, 102,01, 28,55 . N .
Froj4: +proj=utm +zone=47 +a=6377275,345 +b=5356075,41314024 Y T 2
+towgs84=217,823,299,0,0,0,0 +units=m +no_defs i, ) e ' |

o,

2t

These two local projections can be useful when working with local data in a specific region
of the country. If you are working with spatial data or maps that stretch over larger areas,
you should use a projection with a larger area of use. This is also important to consider
when you want to georeference a map that covers an entire country. The UTM system
would then be a natural choice, since it is adapted to suit larger regions than those of local
datums. If you try to use a local projection for this, you may get a bad result. On the other
hand, it could be a good choice if you want to georeference a local map, as the extent
would occur within the local UTM projection. Different aspects must be considered relative
to the trade-offs.

Standard coordinate system of Myanmar

Myanmar belongs to the UTM zones 46 and 47. The standard coordinate system is set to
WGS 84/UTM 47N (EPSG: 32647). Most likely this is because most of the onshore area of
Myanmar is located within this zone.
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Selected CRS |WG5 84 [ UTM zone 47N

Extent: 96,00, 0.00, 102.00, 4,00 1T _ N
Proj4: +proj=utm +zone=47 +datum=WGE584 +units=m +no_defs - . = . ) _

Selected CRS |WGS 84/ UTM zone 46N

Extent: 90.00, 0,00, 96.00, 34.00
Proj4: +proj=utm +zone=4% +datum=WG584 +units=m +no_defs . = =

FIGURE. When you choose a coordinate system in QGIS, you will get a small picture in the bottom of the Coordinate
Reference System (CRS) window, which shows the extent of the projection.

1.1.3 Our recommendations

So, what does it mean to make a choice about the UTM zones? And when should we use
geographic coordinate systems, with latitude and longitude coordinates?

When it comes to coordinate reference systems, there is no one fits all solution. You must
adapt the choice of coordinate system to the purpose of use.

When you are digitizing new objects offshore or when you do topographic mapping,
geographic coordinates should always be used as they are most accurate. If you later want
to use the data for analysis and measurements, make a copy of the layer and save it to a
projected coordinate system. To avoid inaccurate measurements offshore, you should
always use a 3D geographic coordinate system, such as WGS 84. This is also important when
working with data that covers more than one UTM zone. If a projected (flat) surface is
used, the locations furthest away from the center of the projection will be inaccurate.

10
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In GIS analyses, measurements are often but not always an important part. If measurement
is not part of the analysis, the most important thing is to make sure all of the datasets you
are using have the same coordinate system. It is therefore good practice to use datasets
in the same projected coordinate system. Then, you can be certain that the
measurements will be correct.

When making a map, you should choose a coordinate reference system that fits well with
both the location in the world and the scale of the map. Projected coordinate systems
based on a local datum fit well with large-scale maps, or those that show a small area in
greater detail. Examples include guide maps, topographic maps and regional thematic
maps.

In contrast, small-scale maps show a larger area with fewer details. Examples include wall
maps, atlas maps or small-scale thematic maps.

If you are making a map of your country, you should choose the national standard projected
coordinate system or a geographic coordinate system. On a small-scale map, add a
geographic grid that shows the geographic coordinates in degrees. On a large-scale map,
add a grid that shows the coordinates in linear units (decimal). This helps the user to
orientate on the map.

1"
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1.2 Raster and vector data
Map data comes primarily in two fundamentally different structures: raster and vector.

Raster data are “grids” or matrices of cells, which have a defined resolution. Each grid cell has
a value. The value can represent very different things, such as height, color, sensor value,
observation count and so forth.

Each grid cell has a predefined resolution, or level of accuracy. This means that if we “zoom
in” too close, we lose detail. An immediate example is with satellite imagery, which are raster
files (grid cells with color values). Consider the following example with different zoomed in
versions of the same image:

Vector data represents the world using points, lines and polygons. It is useful for storing data
with discrete boundaries, such as country borders, streets, land use, biodiversity areas and
cities. Vector data is also used to represent point observations of species occurrence.

12
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1.3 Geometries

Geometries come in different 2D and 3D forms and shapes. The most commonly used 2D formats
include: Points, Lines, and Polygons.

Often, data files are separated by the geometry type. A point consists of a coordinate pair (i.e.
latitude and longitude coordinates). A line consists of several points. A polygon consists of
several points and wraps around a surface, which then makes up an area.

Points Lines Polygons
xl'!'r
Xy XY AT
&
XY L% ¥
3 segments

2 segments

1.4 Attributes

A spatial object consists of a geometry and a set of attributes. Attributes are data or
information attached to the spatial object. An attribute has one value, which can consist of
text or numbers. For instance, you can have an object type, bird_reservoir, where you would
store a polygon representing the geographic area. Along with the geometry (polygon) you want
to store the bird_count and last_observation_date. These are the attributes of that object.
The values of the attributes can be different for each geometry (or polygon).

bird_observation_count last_observation_date3 |
1233101.02,2012

222231 | 21.06, 2004

1.5 File formats

GIS data are stored in many different ways. Raster files are typically stored as image files like
Tag Image File Formats (e.g. .tif, .geotiff) or data files like Digital Elevation Models (DEM).
Vector files comes in more varied shapes. Here, we outline some of the most common and
useful formats.

1.5.1 ESRI shapefile (.shp)

ESRI shapefiles are one of the most common formats for storing vector GIS data. Shapefiles
store non-topological vector data with attribute data. A shapefile consists of several files with
the same filename, but different file endings:

13
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Marne Type

|| ne_10m_admin_0_map_units.dbf DBF File

|| ne_10m_admin_0_map_units.prj PRJ File

|| ne_10m_admin_0_map_units. README. html Chrome HTML Document
"ﬁfﬂ ne_10m_adrmin_0_rmap_units.shp 5HP File

|| ne_10m_admin_0_map_units.shx 5HX File

E ne_10m_admin_0_map_units. VERSIOM.tdt TXT File

To work, the shapefile must have three mandatory files:
e .shp - shape format: the feature geometry itself
e .shx - shape index format: a positional index of the feature geometry
e .dbf - attribute format

Remember to include these three if you want to share an ESRI shapefile. The other file types
are optional. If you also want to include the information of the coordinate system, include the
.prj file, which is the projection format.

A shapefile can only store one geometry type (i.e. point, line, polygon) at a time, so you will
need separate shapefiles for each set of points, lines and polygons. If you are only going to read
(not change) the contents of the shapefile, you can compress the files into a .zip package that
can be read directly in the GIS. This is very handy!

[y ne_10m_admin_0_map_units.zip

1.5.2 File databases

File databases are modern file storage mechanisms. ESRI has one version which is called a File
Geodatabase (.fgdb). A file database stores many tables (files) within a single file. Each table
can have its own set of geometries and attributes. It is a more efficient mechanism than plain
files and is also more practical when managing data.

The ESRI file geodatabase is a proprietary format which can be read and to some degree
changed. A similar but better format for QGIS is the SpatiaLite (.sqlite) file database or the
geopackage (.gpkg) format.

You should strongly consider using a file database instead of plain files for storing your data!

1.5.3 ESRI file geodatabase (.fgdb)

ESRI file geodatabases are ESRI’s standard database format. A file geodatabase is a collection
of various types of GIS datasets held in a file system folder. This may include both spatial and
non-spatial data.

14
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You can easily access ESRI’s file geodatabases in QGIS, as read-only utilities. Choose <Vector>
in the <Data Source Manager>, then <Directory> as the Source Type and <OpenFileGDB> as
the Source. Find the folder of the .fgdb file, select it, and press <Choose folder>.

@ Open Directory ®
« “ 4 | DennePCen » OS(C:) » prosjekt » myanmar » GlSData » Biodiversity v @ SokiBiodiversit P
Organiser » Ny mappe SR’ ]
£ OneDrive - Norkart AS A Newn Endringsdato Type Stomelse
AOLgdb 28.01.2019 10:06 Filmi
5 Denne Pen o gus\s - pae
iles
H - - (2 Data Source Manager | Vector x
B 3D-cbjeter asiatic_softshell cal,
S Wl'lidUIJﬂJEN ek
<] Dokumenter dugong_recordit
D Musikk ¥igy Vector (@] xahase (O Protocol: HTTP(S), doud, etc.
& Nedlastinger S -
B Skrivebord
B videoer Source
= Proaramars (11 L Vector Dataset(s) |C:iprosiektmyanmar \GISData Bicdversity WOLgdb a]
Mappe: | AOLgdH] 74 GeoPackage
oy Spatilite
& PostgresQL
» MssaL
e Oracle
DB2 pgz
2, 08
m Virtual Layer
lﬁ WMS/WMTS
- -
& wes

When you then select <Add>, you will get a new box listing the layers in the database. You may
pick layers from the list or <Select All>. If you wish to pick a few of them, click them while
pushing the CTRL button on your keyboard. When you are happy with the selection, press <OK>.
The layers will be added to your layers bar in QGIS.

(&) Select Vector Layers to Add... *
Layer ID Layer name Number of features Geometry type
5 AQI_BOX_DEMSIFIED 1 MultiPolygon
6 Coral_Reef_2010_v1_3_AQI 5818 MultiPolygon
0 Mang_USG5 v1_3_ACI 115838 MultiPolygon
4 Seag_pnt_vd_ACI 72 Point
3 Seag_pol_v4_AOI 33 MultiPolygon
2 WDPA_pnt_Mov2017_Public_... 191 MultiPoint
1 WDPA_pol_Mov2017_Public_... 423 MultiPelygon
oK Add layers to a group Cancel

If you select <Add layers to a group>, the selected layers will be grouped under the name of
the ESRI .fgdb. In this case, the group name will be “AOI”. In the example below, all of the
layers have been selected, and thereby added to the new group.

15
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v [ [l Aol
] A0l AOI_BOX_DENSIFIED
[ ] AOI Coral Reef 2010_v1_3_AOI
I A0l Mang_USGS_v1_3_AOI
@ ADI Seag_pnt_v4_AOI
B A0l Seag_pol_v4_AOI
© AOI WDPA_pnt_Nov2017_Public_AOI
I AOI WDPA_pol_Nov2017_Public_AOI

In QGIS, ESRI .fgdb layers may be used as input layers in analyses or for spatial queries of the
dataS, but cannot be changed. The geometries and attributes of the .fgdb objects can also not
be changed, and it is not possible to export vector data to an ESRI geodatabase. These actions
can only be done using ArcGIS software.

If you need to change the data, export the ESRI geodatabase to a shapefile (.shp) or to a
database format such as geopackage (.gpkg) or spatialite (.sqlite) and do the changes there.

1.5.4 Structured text (.xslx or .csv)

Data may also be found in spreadsheets, like Excel spreadsheets (.xslx or .csv) or similar. These
files may contain geometry in the form of point coordinates in two columns (e.g. x/y,
North/East, or Latitude/Longitude).

id count R ¥
1 312 63.10321 10.12312

W L a

These can be imported into GIS, which interprets the columns and generates points for
each data entry. Structured text files are often in the form of .csv files, which are comma
separated.

Sometimes, it may be useful to have non-spatial files that you can connect to geometry
objects directly in the GIS.

1.5.5 Raster (.tif or .geotiff)

Raster files are stored as image files, such as TIF or a DEM, and can be added from the <Data
Source Manager>. For instance, of data currently available for Myanmar, there are some .TIF
files in the ‘Biodiversity’ group (e.g. “Forest FFI”). Find these files (mark more than one file to
add more than one at a time, while holding down the CTRL key on your keyboard), and then
click <Add>.
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(2} Data Source Manager | Raster X
Source type

@) File () Protocol: HTTP(S), doud, etc,

Source

:1!: Mesh Raster Dataset(s) |C:\prosjekt\myanmar\GISDaia\B\odivarsity\Forrest FFI\geonode-ffi_tni_mangrowe_30m_2015.tif a

. Delimited Text

‘& GeoPackage
¥ 4

. SpatiaLite
- PostgreSOL
- MSS0L
- Oracle

DB% DB2

m Virtual Layer
\ﬁ WMS/WMTS
ﬁ‘; WCS

 WFS

Cloge Add Help

The TIF files in this example all have defined symbology, or the style and colours used to display
the data. The symbology has been defined in the QGIS “Layer Definition Settings”, and then
saved as the default for each of the layers.

If you open a raster file without a defined symbology, it will not be clear at first glance: each
cells will have a different value, but these will not be very useful without understanding their
meaning. To create a clear display of the raster image, you would need to define a good
symbology based on the cell values. The symbology would depend on which kind of raster you
are working with: for instance, the symbology used for a terrain model would not suit data
classifying forest types.

Note: We will dive deeper into symbology in the chapter about ‘Cartography and styling’.

1.5.6 Web Map Services (WMS) and Web Feature Services (WFS)

Many file formats are available in QGIS, but we can also load spatial data from online services,
accessed via the internet. <WMS/WMTS> is a standard service for Web Map (Tile) Services
(WMS) that provide information about layers, symbology and features. A WMS allows you to
display maps and aerial photos in your GIS without having to download the data. The layers are
displayed as rasters and, depending on the configuration of the service, can include information
about the features or each layer’s symbology. Both the data and the aerial photos are stored
and maintained by the organization that provides the service.

A web feature service (WFS) is a standard service with additional functionality. While the WMS
service only gives access to images of the supplier’s data, a WFS allows users to select, style
and perform other operations with the features of the map layer.

Both services use URLs to connect to and request information and features from them. You
need to know the URL to get access to the WMS. Here is an example on how we can use services
from Geoserver’s URL to access a WMS for Ghana: http://maps.ghanaein.net/geoserver/ows?
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To add a Web Map Service (WMS)

Open the <Data Source Manager>, select <WMS/WMTS>, and click <New>. We will click
on <Layer>, <Add Layer>, and <Add WMS WMTS Layer>. A new window will open. In this
window, click on <New>, give the WMS a name, and write the URL of the service
(http://maps.ghanaein.net/geoserver/ows?) into the URL dialog, check the <smooth pixmap
transform> checkbox, and click <OK>. A list of layers will display: choose the layers to
load into QGIS canvas and click <Add> (see below).

< 4
i Browser Layers  Layer Order | Tilesets  Server Search
L7° {3 Create a New WMSANMTS Connection X =
. o Vector v
* L
Connection Details Load Save Add Default Servers
& Rester
Name | GHANAEIN Wi | Title Abstract
S
U e
% Meh R T ———— | My GeoServer WMS This is a descrip.
¢ Defimited Text CoEEiEEe
. Configurations  Basic
Ry o package
4 GeoPackage Choose or create an authentication configuration
i'i SpatialLite Noauthentication e
Configurations store encrypted credentials in the QGIS authentication 5
o Postaresal database.
SQL
WMS/WHMTS Options
% Oracle
Referer | |
DB%@ DB2 DPI-vode |al ¥ L |
“!-’ Vel [ 1gnore GetMap/GetTle URI reported in capabilties ] |
y firtual Layer
- [ 1gnore GetFeaturelnfo LRI reported in capabiites [10 |
[ 1gnore axis orientation (WMS 1.3 MiMTS) e
[ tnvert axis arientation
Smooth pixmap transform
concel || e
Close add Help

To add a Web Feature Service (WFS)

If loading layers from a WFS, open up the <Data Source Manager>, select <WFS>, and click
<New>. Choose a name you like, and fill the URL with the Geoserver’s URL
(http://maps.ghanaein.net/geoserver/ows?). Click <OK> and <Connect>. A list of layers
will display: choose the layers to load into QGIS canvas and click <Add> (see below).

IO BT ) TaT 3
() Data Source Manager | Browser | WFS
[ sowser Server Connections
q e GHANAEIN WFS
. g Vector
Connect New Edit Remove Load Save
Y Raster ‘
Filter

A presh

L] Title Name Abstract sql

- Delimited Text
‘ﬁ GeoPackage
i‘:_ SpatiaLite

o Postaresal

MsSOL National_poly geonedenational_poly_coast The data presented here ...

L : Naticnal_poly geenodenational_ply The dat presented here ...

S national_pnt_coast geonode:national_pnt_coast The data presented here ...

* - national_pnt geonodeinational_pnt The data presented here ..
mining_poly geonodeimining_poly No abstract provided

DB;} Lz mining_point geonodemining_point The data presented here ...

total_ranking

soiltyplpalygon

Sea Defence Structures along the coast
salt_production

Roads infrastructure Ghana (feeder tr)
Regions in Ghana

ramsar_sites

Protected Areas
other protected areas

maine_survey_elements

Mangroves and Lagoon location along the co...

Maior Towns in Ghana
<

geonodestotal_ranking
geonode:sailtyplpolygon
geonodessea_defence_structures
geonode:salt_production
geonode:feeder_dd
geonode:ghana_region
geonoderamsar_sites

geonodewdpa_june2016_gha_shapefile_polyg...

geonodeiother_protected_areas

geonode:marine_survey_elements
geonode:mangroves_lagoons
acenode: 20 leraest dd

No abstract provided
Principal soil types/assoc..
The Environmental Prote...
The data presented here ...
Roads data set of Ghana...
The dataset shows the te..

No abstract provided
No abstract provided

The data presented here ..

This marine data was coll...
The Environmental Prote..

No abstract provided

[ use title for layer name
Only request features overlapping the view extent
Coordinate Reference System

EPSG:4168

Build query

Close Add

Change...

Help
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MetaSearch

In QGIS there is also a built-in plugin named Metasearch. Here, it is possible to search for
available WMS and WFS layers. You can access it from the top menu: select <Web>, then
<MetaSearch>. When you open it up for the first time, the first thing you need to do is to
choose which Metadata Catalog you wish to use. Choose the one that applies to your part of
the world, if there is one. You may get service info from the <Service Info> button under
<Services>. When you have found the correct one, use the <Search> banner (see below).

~S— L & - i
() MetaSearch x
Search Services Settings
UMEP GRID-Geneva Metadata Catalog -
GetCapabilities Response Add Default Services
New, Edit... Delete.. Load Save...
S
Title UNEP/GRID-Europe GeoNetwark
Abstract UMEP/GRID-Europe GeoNetwork:
Keywords global model, climatic effect,ocean, Climate, annual temperature, world,
metearology,Population, earthquake, night, DMSP, OLS, cities, satellite, Conservation,
biodiversity, Reserves,economic analysis,Endangered, Animalia, vertebrate, conservation,
vulnerable, IUCN, Red, List, biodiversity
Tvpe csw
Version 202
Fees Ma
Access Constraints No
Mame GeoMetwork opensource
Site
MName Gregory Giuliani
Position Administrator
Role int-org
Address 11, chemin des Anémones
Chételaine, Geneva
1219
ch
Email
Phone Maone
Fax Mane v
Close Help
]
() MetaSearch *
Search Services Settings
Find
Keywords | fish| | From |UMEP GRID-Geneva Metadata Catalog -
xmax [180 | Ymax [s0 | setglobal
Xmin ‘-IEU ‘ Ymin |-9El | Map extent
Results
Showing 1 - 10 of 43 result(s) View Search Results as XML
Type Title
service Barents\Watch Fiskehelse API
service Fangstmengde
service Lassettingsplasser WFS
SENVICE Artsutbredelse Fisk (WMS/WFS)
service Alvakultur - lokaliteter WFS
service Gyteomrader WFS
dataset Lassettingsplasser
dataset Fiskeriaktivitet - fiskefartay
dataset Artsutbredelse Fisk
dataset Gyteomrader
<< < = E
Add Data
Close Help
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2. QGIS

In this chapter, we will dive into QGIS. You will get familiar with the interface and
learn how to use the most important functions.

2.1 Installing QGIS

Install QGIS from the QGIS webpage. The easiest way is to use one of the standalone installers
listed on the download web page. Depending on your computer’s operating system, you will
choose the 64-bit or 32-bit version. Choose the ‘long-term release’. QGIS 3.4 has been the
long-term release since the end of February 2019.

https://qgis.org/en/site/forusers/download.html

2.2 Interface

[@ myanmer- 0015 - o x
Proiect Edt View Loy Setngs Pluges Vecior Raster Odtabae Web Processing Hel
; H-8-5EE%Ta& M-
BT

o
BN 6a-
2 Ha VMY X K-

L L AVA WA

MB-BYERBRERS
Layen

||||||

(T —| Cordrae7130317,.1300235 | @ scoe 23652 | @ mognter[soo% 2] Romsen 000
—_ —

QGIS consists primarily of:

A control panel with tools:

@ Untitled Project - QGIS
Project Edit View Layer Settings Plugins Vector Raster Database Web Processing Help

eARRRY 0ALARPPALGBNR e K -6-LEE4#E=-0M [AQAXLH ¢5/ 0
MOV AW L /BER-ZT4EB 60 NBTVORRRRARCL CRRTE - [BI¥ wE_w JY X X-
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The map window
>

And the Layers
manager v

‘I_ayers = x‘|
o @ % T &-F AL
v @ Biodiversity

] . key biodiversity areas
= [l Qil technical :
v [ |_Ijl| Base maps ¢ » '
[¥] — CountryBorder
» [ 2 asia_adm0

In QGIS, you set the project coordinate system in the bottom right corner of the map window:

o K 7
| [ @A . K7 I
[ @ Type o locate (ctri+k) | Coordnate | 7854474,3396019 | % Scale [:37497275 | @@ Magnifier [100% [+] Rotaton [0.0° [+] B4 render Epsc:8s7 @) .

v
This is where you decide what coordinate reference system (EPSG
coordinate number) will be presented in the status bar and how the Panets
Achanced Digitizing Panel
layers are shown or projected. Double click the coordinate numbers A
Browser Panel
to reach the project properties. aPS nformation Pane
Layer Order Panel
Layer Styling Panel
The interface is very customizable, with variations between versions - Z"..Z:".:sp.nd
of QGIS. However, the main components are always there. To get an e s
overview of which toolbars and panels are activated, right click in Q avmres
the grey area of the <Control Panel>. Activate/deactivate et
<Toolbars> and <Panels> by a left click (see right). e
Zoom to Lat Lon Panel
Toolbars
CWater

Acvanced Digitizing Toclbar
Attributes Taolbar
Data Source Manager Toclbar
Database Toalbar
Digitizing Tonlbar
DigitizingTooks
Help Tookar
Label Toolbar

<[ Lat Len Toals Toolbar
Manage Layers Toolbar
Map Mavigation Toclbar
Plugins Toolbar
Project Toclbar
Raster Toolbar

Shape Digitizing Toolbar
Snapping Toolbar
Vector Toolbar

Web Toolbar

i
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2.3 Coordinate systems in QGIS

When you open up QGIS for the first time, there are some settings you need to do.

From the menu bar, go to <Settings>, select <Options> and then <CRS>. You will get this
window:

(2 Options | CRS

X

Default CRS for new projects | EPSG:32647 - WGS 84 / UTM zone 47N ¥ {%
v CRS for new layers —
< When a new layer is created, or when a layer is loaded that has no CRS
@ CRS Prompt for CRS
B Data Source Use project CRS
®) Use a default CRS |EPSG:32647 - WGS 84 [ UTM zone 47N v |8

v Default datum transformations

Q0
Ask for datum transformation if several are available

B
= 00 Enter default datum transformations which will be used in any newly created project

T La %E‘f

Source CRS Source datum transform  Destination CRS = Destination datum transfol

‘ OK ‘ Cancel Help

s T i r ==

Set the default Coordinate Reference System (CRS) for new projects

Choose the coordinate reference system (CRS) that is standard for your country, or the data
you mainly will be working with. The CRS selected will depend on whether you will be working
mainly with geographic or projected data.

If you will be working mainly with registration of new data, use a geographic coordinate
system. For example, you may use the global default CRS: EPSG 4326 - WGS84. This is especially
important if you are working offshore, since the UTM zone standards are optimized for mapping
onshore.

If you will be working mainly with projected coordinate system you should choose the

standard projected coordinate system of your country/region. For Myanmar this would be
EPSG 32647 - WGS 84/ UTM zone 47N.
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2.4 Add data

Layers can be added to your QGIS
project from the <Data Source
Manager>, the <Browser Panel> or
from the <Menu Layer/Add Layer>.
The <Data Source Manager> can be
activated from this tool button in the
control panel:

&

...or from the <Browser Panel>, or
from <Layer>, then <Add Layer>
(see right).

When you add a layer, it is added to
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| M-1484

() Data Source Manager | Browser | Vector

. Raster Encoding

Source

2 e
2 Mesh

™ Delimited Text
%9
R
;‘
F

- <, -
¢ Spetialite

GeoPackage

4 Postaresal

4 MSSQL
- Oracle

DBl_"_ DB2
m Virtual Layer

MTS

&yl ArcGIS Feature Serve
&)ly ArcGIS Feature Server

» G

the layer manager. The order of the layers directly represents

the drawing order in the map window.

Tevas
m = F @3 @ O
Murchison 1

i tempscratching

ne_10m_admin_0_map_units

Source Type

Vector Dataset(s) |

UTF8

@ File () Directory () Database () Protocol: HTTP(S), doud, etc.

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

Copy style
Paste style

=| Open Attribute Table
Toggle Editing
Save Layer Edits
Current Edits

Save As..

save As Layer Definition Fie...

& Remove Layer/Group
Duplicate Layer(s)
Set Scale Visibilty of Layer(s)
Set CRS of Layer(s)
Set Project CRS from Layer
Properties..
Query...
i Labeling
©2 Add to Overview
TS Add All to Overview
"2 Remove All from Overview
* show All Layers
Fide Al Layers
- Show Selected Layers
Hide Selected Layers

Settings Plugins  Vector

Raster

Cirl+D

Cirl+Shift+C

Cirl+F

Crl4Shift+U
Cirl4Shift+H

Dstsbase Web Processing Help

T I
. Add Vector Layer.
B, Add Raster Layer...

W, Add PostGIS Layers...

/7, Add SpatiaLite Layer,

DB Add MSSGL Spatial Layer.
@, Add Oradle Spatial Layer..
R Add WMSWMTS Layer...
&, Add Oracle GeoRaster Layer.
&) Add WCS Layer...

@7 Add WFS Layer...

9., Add Delimited Text Layer.

Cirl+Shift+g
Cirl+hift+R.
Cirl+shift+D
Ctri+5hift-+L
Cirl4Shift+
Cirl+5hift+0
Ctrl+shift+

Layers can be grouped together by selecting them, pressing the CTRL key on the keyboard while
selecting each layer. Then, right click on the selected layers (while still holding CTRL), and

select <Group>.

You can also rename the layers. Note that this does not change the underlying datasets—only

the name in QGIS.

To look at the attribute data you can right click on a layer and select <Open Attribute Table>,
which brings up a table where all of the data (or ‘attributes’) are displayed with one line per

object.
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d Attribute table - ne_10m_admin_0_map_units : Features total: 291, filtered: 291, selected: 0 - =
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You can actually select and edit the data directly within the attribute table.

2.5 Layer transformations

From the menu bar, go to <Settings>, select <Options> and then <CRS>.

window:

You will get

this

(2 Options | CRS

I Ca
H Co
&
=]
o)
(A A
. 0

Default CRS for new projects EPSG:32647 - WGS 84 / UTM zone 47N

v CRS for new layers

When a new layer is created, or when a layer is loaded that has no CRS

' Prompt for CRS

k
) Use project CRS
®) Use a default CRS |EPSG:32647 - WGS 84 / UTM zone 47N - :%
v Default datum transformations
Ask for datum transformation if several are available
Enter default datum transformations which will be used in any newly created project B
i
@ (= 7
Source CRS Source datum transform = Destination CRS = Destination datum transfol ]
&
4 »
S |
‘ 0K ‘ Cancel Help

EETOnEAL)

In this window, there is also a setting that applies to new layers: <CRS for new layers>. When
you use layers that do not have a CRS, you need to define how QGIS responds to them. Here
you find three options: <Prompt for CRS>, <Use project CRS> and <Use default CRS>.
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- N ) Q Coordinate Reference System Selector X
Q Options | CRS Define this layer's coordinate reference system: B >
N ptions [0 This layer appears to have no projection specification. By default, this layer will now
have its projection set to that of the project, but you may override this by selecting a .
different projection below. > | |& F
e _ L
%, General
S Filter | ©. EPSG:32647 a|
-
i System Recently used coordinate reference systems =
P {]
@ CRS Coordinate Reference System Authority 1D b
ar
B8 Data Sources 5
N
& Rendering Q
Canvas & Legend R
]
B Map Tools 7 ; :
H colors . . _ ify
Coordinate reference systems of the world Hide deprecated CRSS ed project ki
I Digitizing Coordinate Reference System Authority 1D }e
@ Layouts ~ B Projected Coordinate Systems L I
@ GDAL ¥ Universal Transverse Mercator (UTM) nation datum transfol
. WGS 84 / UTM zone 47N EPSG:32647
Variables
Authentication y y
Selected CRS \WGS 84
Locator Extent: -180.00, -90.00, 180.00, 90.00 > I
Proj4: +proj=longlat +datum=WGS84 |C
A\ Advanced +no_defs =
Acceleration h
'¢' Processing ;5
| OK | Cancel Help
| OK | Cancel Help
Coordinatel 87082435 S8 Sralel1-6 200 817 « | & Maanifier 100% [=1Ral

In the <Layer properties>, which you reach by right clicking the layers, the coordinate system
for each layer is defined. This must correspond to the actual coordinate reference system (CRS)
of the layer. Note: Changing the definition of the layer in the layer properties will not
change the coordinate system of the layer, and would result in placing the layer in the
wrong location. But, as long as the layer coordinate definition is correct, you can change the
project definition system and QGIS will project the layers ‘on-the-fly’.

What is ‘on-the-fly’, and why does it matter?

When you are using GIS, the software will try to translate between different coordinate
systems ‘on-the-fly’ and behind the scenes. ‘On-the-fly’ means that QGIS is showing a layer
in a different coordinate system than it is actually in. Pay attention to this! This means
that you will view the layer in another coordinate system, but it will NOT actually be re-
projected. You must transform the dataset to your desired coordinate system for any
analysis. Do not do your analysis on-the-fly.

Note: In QGIS, ‘on-the-fly’ re-projection is automatically enabled (since QGIS 3 was
released).
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To re-project one of your layers into
another coordinate system:

If two datasets are not referenced to the
same geographic coordinate system, you

may need to perform a geographic
transformation. The method converts
coordinates between two geographic

coordinate systems. The best practice is to
always try to have all your data in the same
coordinate system—preferably the
national/regional standard.

Transformation of a dataset in QGIS is made
by exporting the layer and saving it in a new
coordinate system.

1. Right click on the layer in the <Layer
Manager>, select Export > Save
features as. (See right)

2. Choose a format (e.g. ESRI
Shapefile), and complete the <File
name>. In <CRS>, select your
preferred coordinate system. When
you then save the layer, it has been
stored in your preferred coordinate
system. (See right)

Tip: If you are working with two CRS
versions for the same layer, include the
CRS code or name in the layer name.

Note: This method may also be used to
save only a selection of features from
another layer by checking the <Save only
selected features> box. See Section
2.6.1 for more information.
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Another way to re-project a layer is to use the function <Reproject>. Select Vector > Data

Management Tools > Reproject Layer.

ugins = Vector Raster Database Web
{Ij Q: [/ Check Geometries...
Group Stats 4
& Topolegy Checker

- Geoprocessing Tools 4
Geometry Tools 4
Analysis Tools 4

Data Management Tools 4
Research Tools 4
& GPS Tools

4= Coordinate Capture

Processing  Help

\

<]

UUL;@‘?

ey

ENE JECNC O ©

i

4k

Kowriala

Merge Vector Layers...
Reproject Layer...

Create Spatial Index...

loin Attributes by Location...
Split Vector Layer...

Choose the <Input Layer> and the <Target CRS>. You may either create a temporary re-
projected layer or save the output re-projected layer to a new file. The re-projection algorithm
creates a new layer with the same features as the input layer, but re-projected to a new CRS.

(2} Reproject Layer

Parameters Log
Input layer
I~ Coral Reef 2010 w1_3 AOI [EP5G:4325] ~
Selected features only
Target CRS
EPSG:32647 - WGES 84 [ UTM zone 47N
Reprojected

|[C|‘E-.=|te temporary layer]

Open output file after running algorithm

Reproject layer

- This algorithm reprojects a vector layer. It creates
2 a new layer with the same features as the input
one, but with geometries reprojected to a new
CRS.

Attributes are not modified by this algarithm.

0% Cancel
Run as Batch Process.... Run Close Help
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2.6 Selection

You can select objects in a layer using different
methods.

Beysehir

Lake 5 |Engozero Eng:

Lake 4| Pjrvi Fjrvi
9 Ogzero Pitlyarskiy ...

a

i

2

3

4 i .
; oo Gy
-

7

8

9

10

The easiest is to use the <Selection> tool:

0 GreatSlave Lake  Grez

Lake Winnipeg
Lake Erie
Lake Ontario L. O

You can also select directly by clicking rows in the
attribute table. Select multiple rows by holding down

0
0
0
0
1
1

11 |Lake Lake St. Clair L. 54
the CTRL key on your keyboard, and clicking each row. 12 |Loke Lake Okeechobee |L. O
13 Lake Lago de Micaragua (L. dg

An advanced selection is made by using the <Select features using an expression> tool (see
below). Here, we can select all objects which fit a criterion we set through an expression. For
example, we can select attributes from the layer “ne_10m_admin_0_map_units” using the
expression:

"gdp_md_est" > 10000

This translates into: “select all objects with “gdp_md_est” greater than 10000”.

Notice that the rows in the attribute table as well as the objects in the map window are
immediately highlighted with the matching rows.

Elaz=. P o

k 1
Select features using an expression E
==k |
A Attribute table - ne_10m_admin_0_map_units :: Features total: 291, filtered: 291, selected: 155 = =
»
V[ = = - - | mm X
Bl wEs®PoBnR , '
scalerank featureda Iabelrark sovereignt sov_a3 admd_dif level type admin adm0_a3 geou_df geounit [+ B
0 3| Admin-0 map unit 5.000000 Netherlands N1 1000000 2.000000 | Country Aruba ABW 0.000000 | Aruba | °
1 3| Admin 0 map unit 8.000000 | Antigua and Barb... | ATG 0.000000 3.000000 | Geo unit Antigua and Barb... | ATG 1.000000 | Antioua b
2 3| Admin-0 map unit 8.000000 | Antigua and Barb... | ATG 0.000000 3.000000 | Geo unit Antigua and Barb_. | ATG 1.000000 | Barbuda .
>
3 0 Admin-0 map unit 3.000000 Afghanistan 2.000000 Sovereign country  Afghanistan 0000000 | Afghanistan
5 0 Admin-0 map unit 3.000000 Angola 2.000000 Sovereign country  Angola 0.000000 Angola
5
3
7
8 0 Admin-0 map unit 6.000000 | Andorra o - ~mnmannt ~mmnna s man e
0| Admin-0 4.000000 A 4 Select by expression - ne_10m admln _0_map_units ?
3 d a d Arab
10 0 0ma 000000 Argentina Expression | Function Editor |
il 0 oma 5.000000 Armenia Expression Function:
i) 5 | Admin-0 map unit 4000000 | United Statesof] (|, ) |, = [~ [ p ] ¢ ) — —
13 0| Admin-0 map unit 4.000000 | Antarctica
‘Admin-0 map unit 6.000000 | France "gdp_md_esc” > 10000 mapeolord [=] | Doube cick to add field name to
- it
0/ Admin-0 map unit 2.000000  Australia mapcolord expression sting.
mapeolor|3
0 Admin-0 map unit 4.000000 Austria pop_est Right-Click on field name to open context
0 Admin-0 map unit 5.000000 Azerbatian ~ gdp_md_est menu sempe value loading opons.
0 Admin-0 map unit 9.000000 Belgium ‘W‘U sar Note:
astcensus
- gdp_year Loading field values from WFS layers. E
economy isn't supported, before the layer is |
o values
P 1563000 =]
ey 1696816
iso_a3 23000
iso_n3 1233000
Wiy 2230721
wh_a2 2266000
e 2918000
e 3297000
admd_a3 is 479000
admd_a3_us 7973000
it 15084000
[z G | e
adm_a3_wb [=] Load values | all unique 10 samples

Cutput preview: @

e ]
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There are many functions available in the <Select by expression> window, which may be
overwhelming for a beginner. To start, <Fields and Values> and <Operators> are good
functions to become familiar with. By clicking each, you will you receive some information

about it in the right window.

Fields and Values contains a list of fields from the layer. You may either write your

expression directly in the expression field, or you may use the function and alternatives, to

select fields.

Selecting by one attribute

You want to select the mangrove areas with an area larger or equal to a certain value.
1. Select the attribute “AREA_KM2”.
2. Open up the <Fields and Values> to get the list of attributes.
3. Double-click the attribute you want (i.e. AREA_KM2) to add it to the expression.
4. Open up <Operators> to get the full list of options (i.e. some operators are available
on the top of the expression window, but not all of them!).

Ul

Double-click >=. The operator is added to the expression window.

6. Return to <Fields and Values>, select AREA_KM2, and find the <Values> field.
7. When selecting a value, you may either search for a specific value, list all unique

values, or get 10 samples. If you have a large dataset, it may take some time to list

all unique. Double-click the value under <Values>, or write in a value in the

<Expression> field.

8. Click <Select features>, close the window and go back to the attribute table.

9. To show only the selected features, left-click in the bottom corner, and then choose
<Show selected features>. You have selected the features with an area larger than
or equal to 50.

Expression

Function Editor

o Select by Expression - AOI Mang_USG5_v1_3_AOI

so]

Qutput preview: 0

Help

Search

Show Values

Conditionals
Conversions

Date and Time
Fields and Values
133 0B D1

MNULL
123 QBJECTID
123 grid_code
abe |503
abe PARISO3
abe CTYPE
1.2 AREA_KM2
1.2 AREA_M2
1.2 Shape_Length
1.2 Shape_Area
Fuzzy Matching
General
Geometry
Map Layers
Maps
Math
Operators
Faste
Record and Attributes

Ll

Double-click to add field name to
expression string.

menu sample value loading options.

inserted, ie, when building queries,

Right-Click on field name to open context

Loading field values from WFS layers isn't
supported, before the layer is actually

Values

All Unigque

10 Samples

447312516045
44.7551464635
44.9855774871
46.8364383184
51.0562210842
52.9666635695
54.5778731544
554251039958
56.1898028709
564427862643
56.4816193343

£ select features |+

Close
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Selecting by more than one attribute
Another example is selection based on values for two different attributes. Let’s say we want
to select all the Block types that are “Offshore,” which are operated by “Shell Myanmar” (see

image below).

1. We make one expression for each of the attributes, to select the preferred values.
For the first attribute (condition a): add “BlockType1” to the <Expression> field,
and make it = ‘Offshore.’ (Note: Single quotations for the second part!)

2. For the second attribute (condition b): add “Operator” and make it = ‘Shell
Myanmar Energy (Pte) Ltd.’

3. Then, add AND between the two expressions to select both of them. This will return
those blocks where both condition ‘a’ and ‘b’ are true.

: - ] 7
pece I
P N =
/ & 8 & LT ERE El 5 | @ select by Expression - MM_BlockMap X
BlockTypel BlockType2  BlokName  RegionalNM OBSOr | o Funcion Eder
[0 Offshore M M-g PTTEP
=1 T B = i v T e [Q search... | [showre |
ot Onshore MOGE MOGE-3 Padaukpin-Nat.. PTTEP SouthA| | = o = operator AND
oneh - s sl P— = 'Offshore’ AND = e Oprotim Returns 1 when condition s and b are true.
lz  Onshore = unglan ‘Shell Myanmar Energy (Fte) Ltd.' abe Owner
Fuzzy Matching Syntax
oz Onshore pSC PSC-G Taungdwingyi  PTTERSA
General Examples
Geomet!
Joa  Offshore MD MD-7 PTTEPSA Mapuy’:’; . TaUE AND TRUE —1
- TAUE MWD FALSE—0
le5  Offshore M M-17 Reliance Indlust Maps M v Y
Math * 4 = 242 AND 1 =2-0
ke Offshore M M-1g Reliance Indust]  Operators
[o7  Offshore M M-7 ROC Qil Co. Ltd| %
Il
101 Omshore psc PSC-D Mahudaung  SINOPEC B
102 Onshore PSC PSC-R Mapale SNOG (:
103 Offshore AD AD-10 Statoil =
»
< .
T show All Features, AND
LIKE
T 7 Fuzzy Matching |
Output preview: 0 == = Output preview: 0 I v
Help Help &) select features |~ Close
I T = 3 il Ll T A

4. If we change the operator to OR, we select all features which have either condition
‘a’ OR condition ‘b’ (see below).

4 2] B & TESD B = 'j G Select by Expression - MM_BlockMap X
BlockType! BlockType2 BlockName RegionaNM Operator Expression || Function Editor
=Ll A e 1w operator OR
1 Onshore MOGE MOGE-3 Padaukpin-Nat.. PTTEP South A.. Meps ~
= "offshore’ Jor = Math Returns 1 when condition a or b is true.
2 Onshore £p P2 Aunglan PTTEPSA *Shell Myanmar Energy (Fte) Ltd." o
! Operators Syntax
3 Onshore psC PSC-G Teungdwingyi  PTTERSA - .
%
b - 4=2020R1=1-1
; sa=2020R1=2-1
A 1-z203Ll=2-0
Il
<
<=
<
>
=
01 Onshore pSC PSC-D Mahudaung SINOPEC AND
ILIKE
02 Onshore PSC PSC-R Mapale SNOG IN
s
Y NOT
oR
[T show All Features, | Rasters
T > Fuzzy Matching . Record and Attribut v
pp— CO= s € ecord and Attributes
Help Help . i £ Select features |+ Euss
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5. You can also use the operator IN to list values (i.e. “Operator” IN ( ‘Shell Myanmar
Energy (Pte) Ltd.’, ‘Reliance Industries Ltd.’, . . .), which may also be combined

with an AND syntax and another value.

= Jl‘ +*

IR NIENIREIAL

I

= 'Dffshore’ AND N
( 'Shell Myanmar Energy (Pte) Ltd." , 'Reliance
Industries Ltd." , 'PTTEPSA' , 'Statoil' )

2.6.1 Save selection

In the previous chapter, we looked at how you can select the features (objects) you are
interested in by clicking or by using expressions. When you have made your selection, you can
extract the selected features into a new datafile and layer. If you want to manage this data,
you can then import the new layer into your file database.

1. Right click the layer you selected from in the layer manager and click Export > Save

Features As:

o (@ & T &5 & 0O

1< |
N -
-
(=
=

<
g
1
3

<<
[

=Nl

- [v| ¥ OSM Stz

10 Zoom to Layer
D Zoom to Selection

@2 Show in Overview

Show Feature Count
Copy Layer

Rename Layer

L] Duplicate Layer
[l Remove Layer...

Move to Top

~ DOpen Attribute Table
4/ Toggle Editing

Filter...

Set Layer Scale Visibility. ..

Set CRS

Styles

Properties...

Save Features As...

3 Save Selected Features As...

Save as Layer Definition File..,

4. Type to locate (Ctrl+)

4754 feature(s) selected

Save as QGIS Layer Style File..,

2. Choose the path to save the temporary selection file to. According to the work routines
‘best practices’ described in the appendix, the path for the temporary files would be

like this:

/projects/projectname/project_data/temp/”filename”.shp

We choose to save the temporary file as an ESRI shapefile for convenience. Note: You
need to check the checkbox “Save only selected features”. This is the key to export
our selected features (see next page).
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Q

Format

File: name

CRS

Save Vector Layer as...

ESRI Shapefile ~
C:\projects\project_name'project_dataltemp\filename.shp| \
—

Layer name

EP5G:4239 - Indian 1954

Encoding

ave only selected features
Add saved file to map

P Select fields to export and their export options

¥ Geometry

Geometry type
Force multi-type

Include z-dimension

¥ Layer Options

RESIZE MO

SHPT

P Custom Options

Automatic ~

[ 3 |:| Extent {current: layer)

Cancel Help

You have now saved the selected data in an ESRI shapefile which is also automatically added

to the layer manager.

2.7 Excel handling

2.7.1 From Excel

to QGIS

Often, GIS data are delivered in a table or an Excel spreadsheet. If the data has a list of
latitude/longitude coordinates, you can import it into QGIS.

1. First, examine your tabular data source. The file must have columns for the X and Y

coordinates.

2. To import the data to QGIS, save it as a text file: use the “Save as” function in Excel,
and save as a Tab Delimited File or Comma Separated Values (CSV) file.
3. Openitupin a text editor such as Notepad to look at the contents.

Y|
1

wn

C D E

Lat

18.11402143

17.60196603

15.82763455

Lon Observations

94,37696206 bird

9452581537 fish

94,24001701 bird

4. In QGIS, open up the <Data Source Manager> window and select <Delimited text>.
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5. Specify the path to the text file in <File name>. Check for the correct <File
Format>. For ‘custom delimiters’, you must also choose how data are separated in
the text file. If you are unsure, you can try different options. When you have chosen
the correct one, the data will look like a table in the <Sample data> preview.

6. Choose <Point coordinates> under <Geometry Definition>, and provide in the fields
for the X (“Lon”) and Y (“Lat”) coordinates.

7. Choose coordinate system (in <Geometry CRS>) and then <Add> the layer.

T T T

Q Data Source Manager | Delimited Text >
g

i h Browser File name |C:\prosjekt\rnyanmar‘oﬂgis_daia\observaﬁons.csv

Layer name |observations | Enceding |UTF-8 ~

e Vector

W File Format
* Raster

" () sV (comma separated values) [JTab [ colon [ space
a

Mesh .
* O Regular expression delimiter Semicolon [ Comma ohes| |

P Record and Fields Options !
# w Geometry Definition
SpatiaLite
(®) Point coordinates ¥ field |Lon - |
PostgreS0L (O well known text (WKT) v field [ Lat >
(O Mo geometry (attribute only table) [] M5 coordinates
Geometry CRS EP5G:4326 - WG5S 84 ~ —:—E

Oracle
P Layer Settings

DBg'_ DB2 Sample Data

m Virtual Layer Lat Lon Observations field 4 field_5 field 6 field_7 field & field 9 fi™

18.11402143 9437696206 bird
\P‘_ WMS/WMTS

1
2 1760196603 9452581537 fish
3 15.82763455 94.24001701 bird
£ wes
* 4
£

|, W

ArcGIS Map Server

ArcGlS Feature Server

The delimited text layer will be added to the layer manager, and is displayed as points in the
map window.

A

A5

A-6

A7
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2.7.2 From QGIS to Excel

To get data from an attribute table of a QGIS layer to Excel is quite easy. The main way to do
this is by right clicking on the layer with the attribute table you want to export and click Export
> Save Features As. Select the format as MS Office Open XML spreadsheet [XLSX]. Choose
where you want to save it and give it a <File name>, then click <OK>.

() Save Vector Layer as... x

Format M5 Office Open XML spreadsheet [XLSX] -
File name | 0:\DCPTraining_may\Protected_areas.xlsx
Layer name |Prohecbed_areas| ‘
CRS EP5G:32737 - WGS 84 [ UTM zone 375 v || @
Encoding UTF-8 h
I Save only selected features
v Add saved file to map
1 b Select fields to export and their export options
w Geometry
Geometry type Automatic =
Force multi-type
Indude z-dimension
> Extent (current: layer)
w Layer Options
OGR_XLSX_FIELD_TYPES | AUTO -
OGR_XLSX_HEADERS AUTO =
p Custom Options
Ok Cancel Help
11 ~ ~ r —

Alternatively, go into the attribute table of your preferred layer. Mark all rows by clicking the
upper left corner. The marked rows turn blue. Press CTRL + C. All the cells are copied to the
clipboard.

() MM_BlockMap :: Features Total: 109, Filtered: 109, Selected: 109 — [m] s
/2B o e 3 a TES D B E e
Id BlockTypel BlockType2 BlockMame RegionalNM Operator OperCN ForPartner ForPartCN Loc *

>
T show All Features, E IE‘
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Open up Excel and press CTRL + V. The chosen rows are pasted into Excel. As you can see,
there is a column that describes the geometry. Delete this column to get a more readable table.

e — TR U- = O A == = &= = J5Rsammenog mdetll - | == - 06 000 | T Sg | PoMger vonmaer rorgmrenge . [mnoatE
inn~ ¥ Kopier format formatering - som tabell -

Utklippstavle & Skrift 5 Justering 5 Tall [ Stiler

Al - £ | wkt_geom

A B C D E F G H | J K L M N (o]
RegionalN
M

wkt_geom |(Id BlockTypel |BlockType2 |BlockName Operator  |OperCN ForPartner |ForPartCN |LocalPartr |PrevOperat |Area_sgkm |Opr_SNm  |Owner

PolygonZM
((95.397314
5055355047
4
11.00189563
8320927870

1797693134 o|offshore MD MD-7 PTTEPSA 0|PTTEPSA
8623157081
4527423731
7043567980
7056752584
4396598917
4768031572

6078002853
[PGIyZonZvT

((95.447301
9282705621
4

[
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2.8 Joins

Joins transfer attributes from one layer to another based on their spatial relationship (2.8.1
Spatial joins) or a common attribute (2.8.2. Vector joins), joining the two tables together.
The input layer and join layer do not need to have the same geometry type to be able to join
(e.g. a vector layer may be joined with a non-spatial layer, such as a table).

2.8.1 Spatial joins

To do a spatial join in QGIS, use the top menu <Vector/Data Management Tools> and open the
function called <Join Attributes by Location>. Fill in the:

e <Input layer>, or the layer you want to add data to;

e <Join layer>, or the data being added; and

e <Geometric predicate>, or the spatial criteria (for example the intersection between
the two layers) that is applied to select the values from the join layer (see image
below).

Choose the join type that matches your preferred result in the joined layer.
e One-to-one (takes attributes of the first located feature only);
e One-to-many (creates a separate feature for each located feature).

The resulting joined layer will be a new vector layer that is an extended version of the input
layer. The new layer has additional attributes in its attribute table, based on the spatial
criteria. If you do not want the records that did not match with your output layer, check the
box for “Discard records which could not be joined”.

(. Join Attributes by Location x
4
Parameters | Log Join attributes by location
Input layer ~
5 This algorithm takes an input vector layer and
|.~Vkey_biodiversity_areas_dip [EP5G:4326] v L] @ creates a new vector layer that is an extended
version of the input one, with additional attributes
Selected features only inits attribute table,
Join layer

The additional attributes and their values are taken
IMM BlockM, PSG:43 3 from a second vector layer, A spatial citeria is

Ly E = e 2 applied to select the values from the second layer
that are added to each feature from the first layer
in the resulting one.

Selected feat

Geometric predicate

intersects |:| overlaps

[ containe [ within

[ equals [ crosses

[ touches

Fields to add {leave empty to use all fields) [optional]
0 elements selected

Join type

Take attributes of the first located feature only {one-to-one) ~
Discard records which could not be joined

Joined field prefix [optional]

Joined layer

Open output file after running algorithm
Unjoinable features from first layer

0% Cancel

Run s Batch Process Run Close Help
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o o) & T ESD B S & &

no kba kba_year kba_type nps ips management key_spp_r

Dl | e,
Green Turtle (EN) (CO),

2.8.2 Vector joins

Vectors may also be joined in the joins section of the layer properties. This is a way to associate
data in one table with data in another. It may be used either between two vector layers or
between a vector layer and a non-spatial dataset, such as a table. This is excellent if you have
a table or spreadsheet you want to link with your existing spatial data.

B
_3_A01 o p:e
Setting Value
nformat ~ Join layer AOI WDPA_pol_Nov2017_Public_AOI s s
nrormatoen
Join field OBJECTID_1 Q Edit Vector Join w
Target field OBJECTID_1
¢ Source Cache join layer in virtual memory « il = | bl
Dynamic form Join layer L~ AOI WDPA_pol_Mow2017_Public_ACT >
" Symbology Ecktablefoin]layeg Join field 123 0BJECTID_1 >
Upsert on edit
Labels Delete cascade Target field 123 0BJECTID_1 ~
Custom field name prefix WDPA_public Cache join layer in virtual memary
. Joined fields all
Diagrams Create attribute index on join field
@ [] bynamic form
W 3D View
p [] Editable join layer
ﬁ Source Fields b [ oined Fields
v Custom Field Mame Prefix
E Attributes Form ‘\'\I’DPAJ)uth
ﬂ Auxiliary Storage
P . Display
’ Z| =] [Z
¢ /S
.\ Rendering Style v |
| Cancel

You can access it from the <Layer properties> in the tab <Joins>. Open it up for the layer you
want as your input layer for the join. Select the join layer. Then select the field with unique id
for both the join field and the target field, this is how the two datasets will be matched. All
information from the join layer and the target layers will be displayed in the attribute table of
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the target layer as joined information. If you only want specific fields added from the join
layer, select them in “Joined Fields”. If you want to be able to edit join features from the
target attribute table, you have to select “editable join layer”.

Click <OK>. The join result will show in the Joins window. The selected fields will now appear
when you open up the attribute table of the input layer.

0 Ao IT . T T — v — —
© AOISeagy (3 AOI Mang_USG5_v1_3 AO : Features Total: 115633 Fitered: 115838, Selected: 0 - o x
© AOIWDPA [~ & BT E D S e
[ A0t Corat AREA_KM2 AREA_M2 Shape_Length  Shape_Area WDPA_publicOBJECTID DPA_publicWDPA PA_publicWDPA_ DPA_publicPA DE /DPA_publicNAM %A_publicORIG_N; VDPA_publicDESI( PA ~
ral -
1 [ AOLMang|122 0000851919912  851.919912096 0.0D1090907999... 7438001648759... 202210 902480 902480 1 Dong Phayayen... Complexe fores... Warld Heritage .. We
= AOISeag ) o3 pppsss77200834 255577290834 0.002181817990... 2231403222644, 202256 555622043 555622043 1 Khangchendzo... Parc national d.. Werld Heritage ... We
A0l WDPA
ul 124 0.000351920735.  851.920733065 0.001000909999.. 7438028024271.. 202277 10745 10745 1 Manas Wildlife .. Sanctuaire def.. World Heritage .. We
EL@ raster 125 0.00766736664154  7667.36664154 0.003818182000.. 6694217851371, 202350 14177 14177 1 Sundarbans Na.. Parc national d.. Warld Heritage .. We
.
ol 126 0.0D0851933084..  851.933084509 0.001090510000.. 7438028027372, 202362 145580 145580 1 The Sundarbans  Les Sundarbans  World Heritage ... Wc
5 CountryBorde| 5, 000511150036853  5111.50036853 0.003272727000.. 4.462814620347... 202364 200281 800881 1 Three Parallel R... Aires protégées.. World Heritage ... W
) temp files
[ @ analysis 128 00170389232788  17038.9232788 0.007090912000.. 1487603330415.. w
[ @ Oiltechnical |00 g ooomstasonss..  ast.asonssant 0.ob10s08070ss.. 7438001648756 NV
* < >
* T Show Al Features, =
ol T ” T r— = 1
m) | = ‘ "' LA -
]| =] R R i a . g
Ol [=] QL i‘ 4 =
oo '{s.& 56 & § oo
[ @ Bicdiversity &5 -i‘h'“ .
[ [ Base maps (. }
ser = ’ B vk
2Tt £
["] AOIQGIS Files =
[ asiatic_softshell_turtle_key_biodi {W@'ﬂ

If you get no data (NULL) values in these fields, it means there was no overlap between the
features. For instance, the turquoise vector layer (shown above) was chosen as <Input layer>
and the brown vector layer was chosen as the <Join layer>. For turquoise features that do not
overlap the brown features, the values of the join fields will be NULL. For the features that do
have a spatial overlap, the values are shown in the joined fields.

It is also possible to join a vector layer with a non-spatial layer. Select join field and target
fields with unique ID’s. The data from the text file, is added based on the selected join fields.

— - —— —_— T T = ===
), o
- B X fimur
Setting Value fesn
f. e . Join layer AOI WDPA_pol_Now2017_Public_AOI A
o | ~ Join layer test_data r
2 Join field OBJECTID_1 E il
\& Source Target field OBJECTIDI S P
Cache join layer in virtual memory o | 3 Egit Vector Join X
'Q’/ Symbology Dynamic form
Editable join layer =
Labeis Upsert on edit Join layer test_data ~
Delete cascade Join field 123 0BJECTID_1 v
& Custom field name prefix
‘agrams Joined fields all | Targetfield 123 OBIECTID_L v
30 View Cache join layer in virtual memory
Create attribute index on join field
E Source Fields [ bynamic form
= P [ Editable join layer
b Attributes Form
P [ Joined Fields |
.‘ 5 w [ custom Field Name Prefix ‘
n test_data_
5_" Auwsiliary Storage i
c@ Actions
0 ooy
“/ Rendering -
Cancel
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2.9 QGIS Plugins

Plugins in QGIS add useful additional features which enhance the software. Many contributors
share tools that can simplify our work. They are written by QGIS developers and other
independent users who want to extend the core functionality of the software. The plugins are
made available in QGIS for all users.

An easy way to browse and install plugins is to use the <Plugin Manager> tool. You can reach
it from the menu: Plugins > Manage and install plugins.

Q@ Plugins | All (281) w

‘ All [ search... ||

s,
E ] Installed

& AcATaMa ~ | |All Plugins

% Advanced Line Editor on the left you see the list of all plugins available for your QGIS, both installed and

% Not installed # agknow for QGIS available for download. Some plugins come with your QGIS installation while most of
‘ . them are made available via the plugin repositories.
3% Upgradeable & AmigoCloud You can temporarily enable or disable a plugin. To enable or disable a plugin, click its
. = . - 4% Animate OSM checkbox or double-click its name...
9% Install fr 7Ip Plugins showing in red are not loaded because there is a problem. They are also listed | A
il i # Another DXF Importer / DXF2Shape Coi on the 'Invalid' tab. Click on the plugin name to see more details, or to reinstall or

uninstall this plugin.

*. Settings 4 Append Features to Layer

# Area Along Vector

# arrayPlus

& Asistente LADM_COL

& Attribute based clustering

& Attribute painter

& AttributeAssignment

4 AustrianElevation

# autoSaver

& AwaP

4 Azimuth and Distance Calculator
# Azimuth and Distance Plugin

# Batch GPS Importer B
4 Batch Hillshader

# Batch Vector Layer Saver
4 Beeline

4 beePen

# BGT Import

# Bivariate legend 9

& Buffer by Percentage v || Upgrade all Uninstall Plugin Reinstall Plugin

Close Help

1 .o P ——————

In the <All> tab, search for plugins in the search field at the top of the Plugins window. If there
is a specific function you need, you can search for it. Often someone has created a plugin for
the function you are looking for.

Here is a list of some useful plugins that you may install or activate (for core plugins):
e QuickMapServices (Collection of easy to hold basemaps)
e Map Library (a map library which makes it easy to add much used maps)
e Group Stats (Stats and anlysis for vector layers data)
e Coordinate capture (activate it)
e Lat Lon Tools (Tools to capture and zoom to coordinates)
e Grass 7 (activate it)
e GPS Tools (activate it)
e Georeferencer (activate it)
e Geometry checker (activate it)
e Digitizing Tools (Subsumes different tools useful during digitizing sessions)
e OpenLayers Plugin (Google Maps, Bing Maps, OpenStreetMap layers and more)
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There are core plugins and there are external plugins. Core

plugins are already part of the standard QGIS installation. To use [ georeferencer
. . . # Freehand rast: f
them, you just need to enable them in the plugin manager tool. jiGr:QGr:erer:acsereégZTe -

One of the core plugins is the Georeferencer GDAL, which will
be described further down.

Plugins are located into repositories. The default repository is the official one and is added to
QGIS by default. This is the standard repository that you will be searching in when you enter
the Plugin Manager tool. There are also some contributors that maintain their own repositories,
and if you wish you may add them as well. They are available in the QGIS Plugins Repository
and need to be installed by the users before using them. Two important ones are Boundless
Plugin repository (http://qgis.boundlessgeo.com/plugins.xml) and GIS-Lab repository
(http://gis-lab.info/programs/qgis/qggis-repo.xml).

Click on Plugins > Manage and Install Plugins > Settings to add/change/remove repositories.

Q myanmar - QGIS
Project Edit View Layer Settings Plugins Vector Raster Database Web Process
D D;, 27 @ E} % Manage and Install Plugins...
ae¢ \/: f o) /8% #_ Python Console Ctrl+Alt+P [
ERE ENC N C

DigitizingTools 4
Layers
Vo i Lat Lon Tools 4
@Ml ® T E A AL
Q Plugins | Settings
e Al | Check for updates on startup
BB installed every week
# Notinstalled Note: If this function is enabled, QGIS will Inform you whenever a new plugin or plugin update is available. Otherwise, fetching repositories will be performed during opening of the
Plugin Manager window.
B Upgradeable
= v [] Show also experimental plugins
¥ New Note: Experimental plugins are generally unsuitable for production use. These plugins are in early stages of and should be ' ' or 'proof of concept’
% install from 2IP tools. QGIS does not recommend Installing these plugins unless you intend to use them for testing purposes.
W Settings v [_| Show also deprecated plugins
Note: Deprecated plugins are generally unsuitable for production use. These pl are
these t 4 it 3 alt al
Plugin repositories
Status Name URL
(6] connected Boundless http://qgis. boundlessgeo.com/plugins xml?qgis=3.4
(©] connected GIS-lab http://gis-lab.info/programs/qgis/qgis-repo.xmi?qgis=3.4
[©] connected Offisiell katalog for programtillegg https://plugins.qgis.org/plugins/plugins xmi?qgis=3.4
Reload all Repositories Add... it Delet
Close Help
il — 11 . L VT
Useful plugins
QuickMapServices

QuickMapServices is a very useful plugin in QGIS. It includes a collection of easy to add
basemaps. Add it to QGIS from the Plugins repository: Plugins > Manage and Install Plugins.
Search for it in the search field, and then choose “Install Plugin”. It will be available to you
from the Web > QuickMapServices menu.
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) *myanmar - QGIS
Project Edit View Layer Settings Plugins Vector Raster Database Web Processing Help
=l El E L (@ (=) 7] 3 [ NN,
0 MR QD@L 5 SIL e ale
@ Openlayers plugin 4
g g ‘V” f Iﬁ 4 M Qgis2threejs O
- - - - C@ QuickMapServices 4 ﬂ Landsat 4
e IH MapSurfer.NET ’
Layers @ NAsA >
o il & T &~ &L S 0sm v
[l ol B cAtlas Mos v
| -
b
0 L@ raster Search QM5
0 s "I,‘»'[rﬁ €} Add to Search
0= 3 Set proper scale
O temp files 3 Settings
v [ ,_@ analysis ) ':ﬂ -
5
| =i
OM [eu]

Add the Open Street Map standard map: OSM standard. This is a very useful web service
basemap. You may also search for available service maps from “Search QMS”. When you click
it, you will get a window where you can search for available Web Map Services:

Search QMS B X
|1"oresﬂ

Filter by extent Al -

~

Eai Canada Forest Tenures (not worked yet) i

GEDISONM details, report a problem

!Ei FSC-certified forests in Russia

® Add
WMS details, report a problem

Eii GFW Hansen Tiles 2016 - Thresh 30
TMS details, report & problem

Add

Eii GLAD Alert forest loss 2016 Add

TMS details, report & problem

Eai GLAD Alert forest loss 2017 i

TMS details, report a problem

!Ei Global forest cover loss 2000—-2012

® Add
TMS details, report & problem

Eii Global Forest Cover Loss 2000-2016

® Add
TMS details, report & problem

In this example we have searched for services with the tag “forest”. The services marked with
green are valid for use. You may filter out the valid layers in the “Filter by extent”. If you find
a service of interest, click add to get it into the QGIS project. In the example below, we have
added the service “Global forest cover loss 2000-2012”.
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e ——— ——
5 Global forest cover loss 2000-2012 )
O

O @ aol
O
O

f_ﬂﬂ raster

O

temp files

W
>
LT
=
.
in

Qil technical
Biodiversity

Base maps
Georeferended map

oROoOoOoOooo
e |

Map library

Map library is another useful plugin, which makes it easy to add useful maps to your project.
Add it from the Plugins repository. You will then get access to it from the Web-menu bar. Open
it up and search for available maps.

(2 Map Library

| aerial

name description
Vv Example
Vv Aerial Photographs
Bing Bing satellite
Blue Marble Nasa Blue Marble provided by Boundless
Google Google satellite
Vv Boundaries
Countries of the World
Country boundaries
v Topography and Roads

Countries of the world provided by Boundless
Boundaries of the world provided by Boundless

Bing Maps
Google Maps
Google Roads
Google Terrain
OpenStreetMap

Bing maps

Google maps

Google roads

Google terrain hybrid
OpenStreetMap standard

Group stats

Simple statistics can be calculated from vector layers using the standard QGIS tools from the
Vector > Analysis Tools > Basic statistics or Vector > Analysis Tools > List Unique Values
menus. However, these are not sophisticated enough for summarizing the results of overlay
analyses.

The Group Stats plugin is useful for creating summary statistics about a dataset based on groups
of features. It is similar to a pivot table in Excel.

1. Click on Plugins > Manage and install plugins.
2. In the All section, search for Group Stats and install the plugin.
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3. One installed, Group Stats can be accessed from the Vector > Group Stats menu.
4, Drag a summary field into Rows.
5. Drag a function into Value.
6. Drag the value to summarise into Value.
7. Click Calculate to calculate the summary statistics.
I @
- - Control panel B &)
1 1uCN_caT ——
| WDPA_Feb2015_TZA-shapefile-polygons_UTM375 -
211 146004 )
Fields
3|l 1.75497 @ - 2
4V 415742 @ rerimeter
5/1b 175.817 ally average
6 Not Applicable 47518.1 alll count
7|Not Reported 370581 lll max
gy median
gVl 4346.48
alli min
iil stand.dev.
aly sum
ally unique

ally veriance

Filter Columns
Rows Value use NULL values
IUCN_CAT e GI5_AREA
ally max
Use only selected features Clear
Caleulate
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3. Cartography and styling

The cartographic functionality in QGIS is excellent and compares very well to
features in ESRI ArcMap. QGIS offers advanced functionality to style your map just
as you like it. In this chapter we will rapidly go through some of the most useful
functionalities. We will use a combination of point, line and polygon layers. Make
note that there are some small differences between the styling capabilities of each
data type, but the functionality is similar for all.

3.1 Single symbol style

Right click the layer you want to style: select Layer properties > Symbology in the left
selection.

() Layer Properties - Seag_pnt_vd_AOI | Symbelogy X
Q ="Tngle symbol ~

v O Marker

O Simple marker

# Symbology
abe

% Ol E

Unit | Milimeter ~

Opadty Biwox T
= Color |v

sze  [20000 &
-
. A

Rotation [0.00 = ] &

[ & Favorites] [~] 87
oF ° O C 0 O 3

dot black dot white dot blue dot green dot red effect drop
shadow
(3] ® ®
shield disability topo hospital topo pop capital
[ o L= Save Symbol | | Advanced ¥
¥ P Layer Rendering
Style - Cancel Apply Help

In this interface you can choose to symbolize all features with a single symbol. The marker is
as a default a “Simple marker”. You may change the size and color along with other variables.
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3.1.1 Changing the size according to the value of an attribute

You can scale the symbol (for points primarily) according to the value of an attribute. Choose
“pie chart”. In the attributes field, you select an attribute that best represents

“diagrams” -

the objects you wish to scale. Mark it and use the plus symbol.

Information
Source

" Symbology

E Source Fields
E Attributes Form

Joins

Auxiliary Storage
W Audion Storeg

{L@ Actions
® o

s
& Rendering

Variables

E Metadata
ﬁ’ Dependencies
Legend

QGIS Server

B bigitizing

@ Pie chart

o
@ Layer Properties - WDPA_pnt_Mov2017_Public_ MMR | Diagrams

~

P Size

&,

@ ¥ Placement
;Q Options
& Legend

Assigned attributes

Tibut: Attributes
J(‘ Renderin Available attributes

~rmr—
"QBJECTID_1"
"QBJECTID"
"WDPAID"
"WDPA_PID"
"PA_DEF*
"NAME"
"ORIG_NAME"
"DESIG"
"DESIG_ENG"
"DESIG_TYPE"
"UCN_CAT"
"INT_CRIT"
"MARINE"
"REP_M_AREA"
"REP_AREA"
"NO_TAKE"
"NO_TK_AREA"
"STATUS"
"STATUS_VR"
"GOV_TYPE"
"OWN_TYPE"
"MANG_AUTH"
"MANG_PLAN"
"VERIF"
"METADATAID"
"SUB_LOC"
"1503"
"PARENT_ISO"

Attribute Color Legend

ropecTio 1 [ CBJECTID 1

OK. Cancel Apply Help

Then go to the size menu and select the scaled size. Select the attribute field that you want to
control the scaling. Pay attention to what you are scaling: you can choose between area and
diameter. Notice that you can also choose an “expression” which can be very useful for

normalizing your data. Set maximum value to the max scale area. Then change the size and the

minimum size for the scaled symbols. Hit “apply” and take a look at the resulting map.

Q' Pie chart
& Attributes
/ Rendering
B Size

0:0 Placement
.9 Options
3~ Legend

@;
Size
Size units Millimeter v
O Fixedsize  15.00000 =
arly between 0 and the following attribute value / diagram size:

Attribute | 1.2 REP_AREA v|[€

Maximum value [105.000000 : Find

Size {10 € 3| Scale Area v

M Increase size of small diagrams  Minimum size |4.000000 @ g
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OI

3.1.2 Changing the symbol and style of vector symbols

Note: The screenshots in this section use an older version of QGIS; these will look slightly
different in newer versions.

You can select more graphic symbols by changing the marker from a “simple marker” to a “SVG
marker”. QGIS comes pre-defined with an array of different markers you can choose from. Each
of these are scalable and customizable in terms of size, color, border color and rotation. Select
the “simple marker” and choose “SVG marker” in the dropdown list.

& Layer Properties - ne_10m_populated_places | Style ?

Simple marker

Symbol layer type
Style
& sui Elipse marker
=1 G P
Vector Fielt uarker
= 3|

Outlin width | 0,000000 2 S [ milimeter |~
€ = " @ Simple marker
Angle 0,00° =R=N
% 3oins

OffsetX,Y | 0,000000 2 0,000000 2 & | Milimeter |+
IR Diagrams

Size 2,000000

Outiine style

Solid Line

Anchor paint | HCenter v = | veenter MEES

eOd¢ o+ XAAXx%xT | >P

@ vewda

SEAEE L=

W Layer rendering

Layer transparency ¥; =
Layer blending maode Normal | Feature blending mode Normal -
Stle - Cancel Apply Help
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Select an icon of choice—set the size, fill color, border color and border width. Choosing
contrasting border and fill colors gives a better readability than similar colors, or single colors,
and makes the icon “pop out” regardless of background or overlaps. Notice that the symbols
are scaled according to the scaling set earlier.

& Layer Properties - ne_10m_populated_places | Style ?

m * Srdesymba |
Symbol layer type SVG marker A
& swie =
3 Label Size 5,000000 2 & | Miimeter |+
abels 1T

Angl "5 =
BN Fields h‘r o= - &
- 15 E- .-‘L-. Marker ‘_*—"_-" >~
: Border width 25,000000 E Milimeter |+
s gf_ SWG marker - -
_‘ Offset X,¥ 0,000000 ~ | 0,000000 > & | Milimeter ¥
¥ Joins
Anchor point HCenter - g WCenter - @
|ﬂ Diagrams
SVG Groups SVG Image
(G vewdata . App Symbol E'E ¢ -
etac | ymbals i P a [«]
= | accommodation + . "
- L. amenity [
s =i iEE @ s
- 1. backgrounds
I AAPREHRA
| crosses tﬂ P P P$ P
- |l emergency J,
. entertanment wre i PRBFR R
- | food D - O @ é}
. gpsicons % % a
. health 3
- 1) landmark & Ll ﬁ ' _Q E
- L) money
.. religion ‘ ‘ ¥
1/ services "
. shopping (? -
. sport m )
| symbol A ﬁ
- tourist _ 9 <t
. transport o S e
= | wind_roses P _%\_ ‘ “ * Y o K
L

. User Symbols

we i B o Hl W YT AN @
& Ij E] . C: [PROGRA ~1/QGISWI~1/apps/agis/. fsvgftourist /tourist_beach.svg E] @

w Layer rendering

Layer transparency c 0 :
Layer blending mode Mormal | Feature blending mode Normal -
Style T oK Cancel Help
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3.1.3 Point clusters

Point clusters can be useful for point representation, to make a map with many points more
readable. It is mainly used in web maps/interactive maps. Decide yourself the distance for the
points to cluster and the cluster symbol. The number in the cluster symbol tells about how
many points the point is representing. When you zoom in the number will change and eventually
all of them will be represented as single points.

(2 Layer Properties - mmr_ygn_pplp2_250k_mimu | Symbology X
22 Point duster -

G —
1 Information Cluster symbol e -

'-t\\ Source
& Symbology

€= Labels

Renderer :— Single symbol b

Renderer Settings...

Distance 6.0000000 @ 2| Millimeter >

v .
, Diagrams

W% 3D View

E Source Fields

E Attributes Form

Joins

ﬂ uxiliary Storage

(G Actions

L Display

o/ .

4 Rendering
Variables

! Metadata

ﬁ Dependencies

Legend

QGIS Server
¢/} Digitizing » Layer Rendering
Style oK Cancel Help
= L2 [S) =
" 9. ??’.9 .. °® @ o ?° 9? ® .9: (s
. ® o o e ® o
2 ¢ :.o ® o e O %o © .9 % y o e ee; 9'
@ .26 ) o o 0 . 96 e
@ oe e o. @ e @ 9 ® .o .. @ .% o @ ?.o.
@ ﬁ.e g @ @ .o e e ® @ 9
TR P T ST R
P 099 0

@ e ®0 e ® © 0@ @ :
.999. 9. ®e® e %o e ..9. o ° o
% 0 ¢ 99: oo © o 9 o E
.o% .oo.e&. :e;og o] X 9
0" . o %0 .‘,’9'.-"
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3.1.4 Heat maps

Another way of representing points are the use of heat maps. The darkest color in the map is
representing the highest density of points in the map. You can choose the color ramp and the
radius for the heat map. It is also possible to weight points by an attribute.

() Layer Properties - mmr_ygn_pplp2_250k_mimu | Symbelogy >

¥ Heatmap

Color ramp B

Radius [10.000000 @ [z] [milimeter ~

Maximum value |Aummatic + |

d Symbology Weight points by | v| €

7 Labels Rendering quality Sest : ) ! ) : Fastest

Diagrams

v
1

3.1.5 Texture polygons

Note: The screenshots in this section use an older version of QGIS; these will look slightly
different in newer versions.

Using patterns on areas to represent a value is a powerful cartographic tool. The benefit of
clearly standing out, while at the same time allowing the background to shine through is often
a much-desired effect in thematic map making.

Open the <Layer Properties> and <Style> (or symbology) of the layer you like to visualize. It
should be a polygon layer. Select the “Simple fill” and change it to a “Line pattern fill” using
the dropdown as illustrated in the figure below.
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Layer Properties - ne_10m_urban_areas | Style ?
& single Symbol |+
Symbol layer type -
. oers ! € it 9
Point pattern fil
Fil style I soic Raster image fil
Border style Sold Line
o[l Fn
Jonstye | gRyBevel
Border width | 0,260000 2 & Miimeter |~
Offset,Y  0,000000 < 0,000000 2| Milmeter |+
o/(=)a)a][z] =
W Layer rendering
Layer transparency ¥ =
Layer blending mode Normal +  Feature blending mode Normal -
Stle ~ Cancel Apply Help

Now you can control the pattern Angle, Distance (density) and Offset. Often a dense pattern
is desired on smaller areas, while a bright color helps to make the pattern clearer. You can also
change the type of line that forms the pattern. Try with different angles, like 0°, 45° or 90°.
See that you can have overlapping areas and still retain readability by using a pattern with

different color, angle and

distance!

& swe

@ Layer Properties - ne_10m_urban_areas | Style

Symbol layer type Line pattern fil -
Angle 45,00 © =K =S
Distance 1,000000 L & [pilimeter |~
Offset 0,000000 = | Milimeter |+

Simple line

8|(=](al(a)(=]

W Layer rendering
Layer transparency

Layer blending mode:

Style -

Save

5;

Normal ¥ | Feature blending mode

MNormal

Cancel
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3.2 Classification and styling: standards

Setting clear classification standards can help to make maps clearer to those who are viewing
them. For instance, classification standards may define a set colour (RGB) and symbol for cities,
roads, administrative boundaries, protected areas, or other frequently used features.

B Water bodies
Arable land
Aticial, nan-agriculturzl vegetatas areas
B Forests
B Incustal, cammercial ang fransport units
M Mine, dump and construction siles
Open spaces with Iitie or no yegetation
Pastures
B Parmanant crops
Shrub sncior herbaceous vegetation 3ssociation
W Urban rabric
0 Watlands
Coaslal walslands

3.3 Transparency

Layers can be transparent, which allows you to see through the layer. This can be very useful
when digitizing and also for visualization. Setting the transparency of the whole layer can be
done using the Symbology > Opacity field (or Style > Opacity, in some versions) for vectors,
or <Transparency> tab for raster layers.

() Layer Properties - MM _BlockMap | Symbology bd

= Single symbal

(G information ~ [ Fn
[ simple fill

Labels

Diagrams

2,
n
& symbology
az
-
L]
-, Unit. Millimeter

N Opacity

Color
B souceres
B8 aributes Fo

LB actions
- Display
& Rendering
Variables ! }
!' Metadata
M Dependencies

gradient gray 3fill hashed black / hashed black  hashed black X outline blue

plasma
yYvy
hA 4
AAA

outline green outlinered  outlinexpattern pattem dotblack  patternzelda  simple bluefil

- - v

" o6ls serve B 2 Save Symbol | | Advanced *

Legend

H Digitizing P Layer Rendering

Style = Cancel Apply Help
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T = — = =
Q@ Layer Properties - Bathymetry_Elevation_1000m | Transparency X
Q w Global Opacity

I 100.0 % T
¥ No Data Value
No data value not defined
Additional no data value |
\ Transparency w Custom Transparency Options
Transparency band | Band 1 (Gray) ~
b Transparent pixel list
From To Percent Transparent &
(&
=
8
& o
Style ¥ Cancel Apply Help

3.4 Blending modes

Note: The screenshots in this section use an older version of QGIS; these will look slightly
different in newer versions.

Blending is a graphical rendering technique. It is fairly advanced, and we will illustrate one
useful mode. Experiment and read more on the subject in graphical text books and resources.
It is a very useful technique to “magically” merge different overlapping layers into each other—
without using transparency! Often, blending modes is what takes a map from okay to excellent.

Layer and feature blending are found in the <Symbology> (or <Style>) properties of a vector
layer: choosing “Multiply” is often a good start. Notice how the icons now blend into the

background (see below).

With blending

Without blending:
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a4

@) vewdara

Layer Properties - ne_10m_po

=g Marker

1 5VG marker

#)(=)(a](al(=)

¥ Layer rendering
Layer transparency

Layer blending mode

Style

Save

Multiply
Normal

Lighten
Screen

Unit Millimeter

Si
Transparency 0% (——

lated_places | Style

ize

5,00000

0,00°

Symbols in aroup

~ || Open Library

+ f @ ° o ° N ®
airport arrow capital circle city diamond  ellipse  pentagon
= ok r kA b
square star star2 star3  triangle triangle2
Advanced ~
o 5
k eature blending mode Normal -
[£]
I Cancal Apply Help
]
-]
———
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For a raster layer, the <Blending mode> is found under <Symbology> (<Style>), but the

interface is a bit different:

N 2
[ Layer Properties - NE1_50M_SR_W | Style &
Y
‘W Band rendering
& st Render type Multband color -
|l Transparency Red band Band 1(Red) - Load min/max values
i Pyramids Minmax 0 o Comistve o 2 g % %
Green band Band 2 (Green] -
B Histogram (== Win / max
Minjmax Mean +/- o
€ vetscats standard deviation x 2
Blue band Band 3 (Blue) -
Extent Accura
Minjmax <
o Ful ® Estimate (faster)
Contrast .
enhancement fisecocgen Current Actual (slower)
Load
€olor rendering
Blending mode  Lighten
ontrast 0 =
Grayscale | OFF -
0
W Resampling
Zoomed: in Nearestneighbour = out | Nearest neighbour | | Oversamping (2,00 &
Thumbnail Legend Palette
¥ ¥ W
stle - Cancel Apply Help

3.5 Color schemes: varying color according to
attributes

Note: The screenshots in this section use an older version of QGIS; these will look slightly
different in newer versions.

When making a thematic map, you would often like to use symbology that differs according to
an attribute value of the object. This can easily be achieved using two different methods of
colorizing the objects: Categorized scheme (also known as qualitative) or Graduated scheme
(also known as quantitative).

Categorized color scheme
A categorized color scheme is used when you want to map unique values that do not compare
directly, i.e. one value is not greater or lesser than another value.

A perfect example is countries that we want to color differently. We start by choosing the
<Categorized> scheme in the dropdown list (see image below). This gives us the option of
choosing which attribute or expression should be used to categorize the data. For our country
map we use “iso_a2” as the category. Select the <Color ramp> that you want to use and click
<Classify> to automatically create rules for all values within the category we choose. Click
<Apply> to apply the symbology to the map.
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) Layer Properties - ne_10m_admin_0_map_units | Style ? “
% Categorized l:}
ingle Symbol
eqorized
O Labels ruated . Change... ‘olor ramp |II|||IIIII [source] - Invert
. Point displacement
Inverted polygons ILEgEnd
Heatmap 99
AD AD
AE AE
AF AF
Al AL
AL AL
AM AM
AD AO
AQ AQ
AR AR
AS AS
AT AT
q Metadata AU AU
AW AW
AX AX
AZ AZ
BB BB
ED ED
EF EF
BG BEG
BH EH
EBI EBI
Bl EJ
BL BL
EM EM
BN BM
BO BO
BQ BEQ
ER. ER
BS BS
ET ET
BV BV
BW BW
BY BY @
= =7
Add Delete Delete al Advanced ~
W Lavyer rendering
Layer transparency C 1] :
Layer blending mode Multiply w | Feature blending mode MNormal -
Style T Cancel Apply Help
=

You can manually edit the rules and their labels by double clicking them. Try to play around
with different color ramps. It is especially useful to add a new color ramp and use
“ColorBrewer” or “cpt-city”— both offer expert-chosen and scientifically-funded color ramps
that you can use directly (see image below).
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& Layer Properties - ne_10m_admin_0_map_units | Style ?

& Categorized  +

Column | iso_a2 -

Symbol . Change... Color ramp

/

Invert

III [source]

Reds B
Redss
1

€T Labels
R Fields

Symbol Value |Legend

53 59 l Set2s
AD AD
s Spectral
4 Rendering AE AE YlGn

¥lGnBu

¥lorBr

¥lOrRd
Random colors
New color ramp...

- Display
C@ Actions
= ? Joins
IR piagrams

# Colorramp ty.. 7
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ColorBrewer

Gradient
Random

q Metadata

ColorBrewer ramp

cpt-dty

Scheme name l l RdylBu -

BG BG Colors

BH BH

BI BI

Bl Bl

BL BL

Preview

BM BM

BN BN

BO BO

BQ BQ

BR BR.

BS BS

BT BT

BY BY

BW BW

BY BY

A7 A7

Classify Add Delete Delete all Advanced ™
w Layer rendering
Layer transparency C 1] :
Layer blending mode Multiply ~  Feature blending mode Mormal -
Style Cancel Apply Help

Graduated color scheme

When visualizing values that can be compared—e.g. count data, temperatures—you would use
a graduated scheme. Graduated schemes are made to visualize ranges of values, typically split
into classes so that you can visualize thousands of values within 5 to 9 color classes.

1. Start by selecting the <Graduated> style.

2. Select the attribute or expression you want to symbolize.

3. Choose the number of <Classes> you want to have, and the <Mode> of which these
classes are divided.

4. Click <Classify> to generate the classes based on the actual values in the attribute you
chose.

Note: Pay attention to the fact that you should try only to use variables which have a relation
to the area that they symbolize. Ideally, the value should be normalized to the area. This is
often not the case, and sometimes you can skip this if you are sure you are getting the message
of the map clearly across to the reader. You can manually adjust the class breaks by double
clicking on the values and the legend entry.
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For further information, visit:

https://docs.qgis.org/2.8/en/docs/training_manual/vector_classification/classification.html.
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3.6 Labelling

Note: The screenshots in this section use an older version of QGIS; these will look slightly
different in newer versions.

Labelling is fairly easy in QGIS and can be combined with other symbology. A practical way of
adjusting the position of labels is by making a dedicated point layer with an attribute
“labeltext” and generate the points yourself.

Labelling objects in an existing layer

1. Go to <Layer Properties> and select <Labels>.

2. Select which attribute the label text should come from (in the example below, this is
BIO_CLASS). Click <Apply> and the labels are drawn.

3. Below you find an array of customization options. There is not a one-fits-all solution—
but good practice is to use a “sans serif” text type (under <Text>), avoid overlapping
and use <Buffer> with contrasting colors for clearer text. Text size can also be changed
dynamically from an attribute value or expression.
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Creating layer definition files

Layer Definition Files (.QLR) save all characteristics of a layer, such as its source, projections,
spatial filters, styles and labels, so it can be reopened with these characteristics. Once a layer
is setup with the characteristic you would like, right click on the layer and <Save as Layer
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Definition File>. Layers can be added with their corresponding .QLR via Layer > Add from
Layer Definition File.

4. Creating new layers

QGIS allows you to create new Shapefile layers, new SpatialLite layers, new GPX
layers and new Temporary Scratch layers. This can be useful when you are about
to do some field work and wants to record your observations in a separate file
before updating an existing dataset, for instance.

4.1 Creating a new shapefile layer

To create a shapefile layer:
1. Select <Layer> from the menu, and go to Create layer > New Shapefile Layer.
2. Specify:
o The layer <File name>.

o The <Geometry type>. It is important to select the geometry type that you
want to work with (either point, line or polygon) as it will only allow you
to add this geometry type to the layer

o The coordinate system.

3. Add attributes that you want to store along the objects (geometries), under <Fields
List>.

When you have created the new layer, it is automatically added to the layer manager. You
are now ready to edit the layer and add features to it.
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4.2 Creating a new file database and layers

Note: The screenshots in this section use an older version of QGIS; these will look slightly
different in newer versions.

To create a new file databases and layers:
1. Select <Layer> from the menu, and got to Create layer > New SpatialLite Layer.
2. Specify:
o The <Layer name>.

o The geometry <Type>.
o The coordinate reference system, through <Specify CRS>.
3. Add attributes that you want to store along the objects (geometries), under
<Attributes List>.

When you have created the new layer it is automatically added to the layer manager. You are
now ready to edit the layer and add features to it.
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4.3 Creating new temporary scratch layers

Temporary scratch layers are temporary layers, which are not saved on the disk. They will be
discarded when QGIS is closed. When you need to store features temporarily, or as intermediate
layers during geoprocessing operations, they can be useful.

Creating a temporary scratch layer:

1. Select Layer > Create layer > New temporary scratch layer. You can also reach it by

clicking this button:
2. Specify:

i

a. The layer name.

b. The geometry type.

c. The coordinate reference system.
3. Select <OK> to create the temporary layer. Note: By default, it does not have any
attributes. It is possible to add attributes to the layer from the attribute table.
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4.4 Creating new layers from an existing layer

Vector and raster layers can be saved in a different format or reprojected to a different

coordinate system either by using the Layer > Save | swer .. %
As menu or by right-clicking on the layer in the [ omme®rvdn Oradacne N
<Layers Panel>. P o]
Raster layers: B it s o
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5. Editing data

Editing the data of a layer is fairly easy in QGIS. It is in particularly well supported
when using a SpatialLite file database. Select the layer you want to make changes
to in the layer manager. In the editor toolbar click the “toggle editing” button. This
makes the layer ready for editing.

5.1 Add new feature

To add a new feature, either go to the Edit dropdown list or select <Add feature> on the
digitizing toolbar. Depending on the geometry type of the layer you are adding a feature to, it
will either be:

Add Polygon Feature

Add Point Feature

Add Line Feature a
Now you can draw directly in the map window and digitize the object. When you are finished,
click the right mouse button. If the layer has attributes, you will be prompted to input the
values of these. Click <OK> and the feature is added to the layer. When you are finished with
the editing, click the <Save> button and the <Toggle editing> button. The changes are now
saved permanently to the data file.
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5.2 Node tool

If you want to change existing objects you should use the <Node> tool. This enables you to
change (move, add, delete) each node of the object. Activate the tool by clicking the <Node>
tool button (see below) and click the red nodes that appear on the objects. Double clicking on
the line adds a new node. Single click selects the node—you can then delete the node by hitting
<Delete> on your keyboard.

&
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5.3 Snapping

Note: The screenshots in this section use an older version of QGIS; these will look slightly
different in newer versions.

You can enable “snapping” when editing to allow you to easily “snap” onto existing vector data.
This is very useful for boundaries and similar where you want the objects to have shared borders
with zero distance between them. Enable snapping in the “snapping options” under settings.
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5.4 Field calculator

If your primary interest is in editing the attribute values, you should use the <Attribute table>.
The attribute table allows you to edit values directly. Click <Toggle edit> and double-click on
the values you want to edit.

Another powerful tool is the <Field calculator>. This tool allows you to generate a new field
on all objects with a value that is calculated based on an expression. The expression can consist
of mathematical expressions, plain numbers and text, one or more of the objects attributes
(fields) or a combination of either.

65



QGIS User Guide | M-1484

A Aitriyte table - tempscratching : Features total: 3, filtered: 3, selected: 0 -
o B & D y
;} 0 & =8 % ] @ 4 Field calculator ? ?
3 _ =

rvation_count | v =

_observation_cc - |it_observation_dat
B

Update existing field
123| ML

1233|01.02.2012
Output fied réme [fiekdname

222231|21.06.2004 bird_observation_count [~
Output fild type | WHEIE = hd
Output fied width (10 |2 Precision [0 2]

Expression | Function Editor

~|o

Expression Functi
) Search
"bird_observation_count" =10 Operators Double click to add field name to
Conditionals | | expression string
Math
Conversions Right-Click on field name to open context
Date and Time menu sample value loading options.
Sting @
Color
Geometry values
Record
Custorn
£l Fields and Val...
bird_obse...
last_obse
§d Show All Features Recent (fieldc...
KRBz (T osdvaes | slunue | | 10sangles

Cutput preview: 1230

5.5 Advanced editing

Enable the <Advanced editing> button (see below) to get access to more advanced tools for
editing features. This tool can be used to create geometries based on exact coordinates and
angles, and to do advanced geometry functions, such as adding a ring, merging features or
rotation. The tools like <Rotate>, <Simplify>, <Add rings>, etc. are fairly self-explanatory.

ROV RBUNPOR PP L

If you need accurate digitization where you require CAD-like control of the angles - you would
use the <Advanced digitizing> tool. These tools add guidelines and snaps to angles, parallels
and similar. You can also control the coordinates, angle and parallels with the hotkeys listed
below.

Note: You must have your project in a projected coordinate system for this to work.

Shortcuts are accessible if the MapCanvas or the CadInputWidget have focus :

« Aangle

« D distance

« X x coordinate

« Yy coordinate

« Combine those with "shift” to toggle absolute/relative mode
« Combine those with "alt" or "ctrl" to toggle locked mode.

« C: construction mode

« P parralel / perpendicular to a segment

« £5C: unlock all locked parameters
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5.6 Building a hillshade

| M-1484

Note: The screenshots in this section use an older version of QGIS; these will look slightly

different in newer versions.

Usually, maps have a background layer to show 3D effects. This can be achieved in QGIS using

a digital elevation model (DEM). This DEM keeps altitude values on pixels.
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In QGIS, Raster > Analysis > Hillshade is the solution for creating amazing hillshades.

1# QGIS 2.12.0-Lyon
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The settings are quite simple, only defining the input raster, output raster, position of the sun
in azimuth degrees, the multiplying factor for elevations (used to exaggerate the altitudes) and
the vertical inclination of the sun:
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Elevation layer | srtm_42_10 =]
Output layer | C:/Tempfsudan_hill_shade | [I]
Output format | GeoTIFF [~]
7 factor E

(%] Add result to project

~Illumination

Azimuth (horizontal angle) [300,00

Vertical angle [40,00
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6. Vector analysis for problem solving

One of the greatest strengths of GIS is spatial analysis. When it comes to making
good and evaluated decisions, it is important to know the relationship and
interactions between different features. GIS analysis combines attribute
information and spatial information from geographic objects to find spatial
patterns, find interactions between spatial data and to solve problems. There are
a lot of different analyses to choose between. In this chapter, we will dive into a
few of them.

6.1 Processing Toolbox

QGIS has a large variety of tools for spatial analysis. Many of the commonly used tools can be
accessed from the main toolbar at the top of the window, through the Vector and Raster tabs.

: Tanzania_training - QGI5
Project Edit Miew Layer Settings Plugins Database Weﬂelp

3 R OB HFe  HPOD 0
ARGV, A4 W =

'l

However, there are many other tools that are not available from here. To access these other
tools, use the Processing Toolbox which is accessible through the Processing tab.

You can search for a tool in the Processing Toolbox in the search tab or use the dropdown
menus.

Processing Toolbox
¥ A (D ¥ | %

Search

b (X)) Recently used
b () Cartography

b (2} Database

b (2 Filetools

b (2} Graphics

b (2 Interpolation

b (2 Layertools

b (2 Network analysis
b (2} Raster analysis
b} Raster terrain analysis
b (2} Rastertools
b} Vector analysis
b} Vector creation
b} Vector general
b} Vector geometry
b 2 Vector overlay
b} Vector selection
b} Vectortable

b i GDAL

b @ GRASS

b & SAGA
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6.2 Buffer analysis

A buffer analysis is often used to check whether an object affects its environment. A buffer
consists of a calculated zone within a given distance from an object. You can do buffer analysis
to points, lines and polygons.

Example 1: You want no construction development to occur closer than 1,000 meters from a
mangrove forest.

Example 2: You know that seagrass locations are important areas for fish spawning. Pollution
must never occur closer than 2,000 meters of these locations.

Note: Buffering measures distances in meters, kilometres, feet, miles or yards. To get a
correct result, the layer you want to buffer should first be saved in a projected coordinate
system.

6.2.1 Buffer in QGIS

Choose the layer you want to buffer. It is also possible to buffer only a selection of the chosen
layer. If so, first select the objects you want to buffer. Remember to mark the layer you want
to select from before selecting. From the menu bar, select: Vector > Geoprocessing Tools >
Buffer.
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(2 Buffer s

Parameters Log Buffer
Input layer
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This algorithm computes a buffer area for all the
b | I:l features in an input layer, using a fixed or dynamic
distance.

Selected features only

Distance The segments parameter controls the number of
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|m00,000000 a E| |mm V| @ dirde when creating rounded offsets,

The end cap style parameter controls how line

ESinEE endings are handled in the buffer.

5

| El The join style parameter specifies whether round,

End cap style miter or beveled joins should be used when
offsetting corners in a line.

|Rn|.nd ~ |

; The miter limit parameter is only applicable for miter

Join style join styles, and controls the maximum distance

|Rnu1d = | from the offset curve to use when creating a
mitered join,

Miter limit

|2.000000 =

[+ Dissolve result

Buffered

|[Creabe temparary layer] | El

[] Open output file after running algorithm

| | o | cancal |

Can [ ame | o |

Choose correct layer. If you have selected features, make sure you check the box for “Selected
features only”. Choose the <Distance> and unit for the measurement. In this case, the buffer
distance will be 1,000 meters. Select <Run> to create the buffer.
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Result: The dark blue layer represents the coral reefs, while the green is the buffer zone
surrounding the coral reefs. The result of such a buffer analysis can be used in decision making,
to avoid impact closer than a given distance.

6.3 Overlay analysis

Overlay analysis is a method that combines different themes to create new themes. Combining
polygon layers is probably the most common overlay analysis of vector data, where the
attributes of both layers are combined into one new layer. From the combinations of these
attributes, new attributes can be calculated or classified. The most common overlay analyses
are Clip, Union and Intersect.

6.3.1 Clip

<Clip> is an analysis that clips a vector layer using the features of another polygon layer. To
do a clip analysis you need two layers. The input layer is the layer you want to clip. The overlay
layer is the layer you use to do the clip.

Example: You want a clip of all the observations (or other theme of interest) that are located
inside one of the blocks in the ‘MM_BlockMap’ dataset. First you need to select the specific
block in the blockmap layer. You can either save the selection as a layer for the analyses, or
choose “Selected features only” when you are doing the clip analysis. This will be your clip
layer (overlay layer).

Make sure both the input and overlay layers are in the same coordinate system.

Select the specific block of interest in the ‘MM_BlockMap’ layer.

Select the clip function from the menu Vector > Geoprocessing tools > Clip.

Choose the observations layer as your <Input layer> and the blockmap layer as the

<Overlay layer>.

5. Choose “Selected features only” to clip features only found within the specific
block.

6. Select <Run> to clip all of the observations found within the specified block, creating
a temporary layer.

7. If you are satisfied with the result, save the clip as a new layer.
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Selected features only within the polygons of the Overlay layer wil be
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0% Cancel
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The two red points are clipped from the observation layer by the selected block.

A-5

6.3.2 Union

The <Union> tool combines two layers into one, containing the attributes from both layers.

This analysis can be used to check overlaps between features within an input layer. When it is
used in this way separate features are created for overlapping and non-overlapping parts.

Union for one layer (Source QGIS user documentation).

The analysis can also be used to union an input layer with an overlay layer. In this case, each
layer is split at its’ overlap with features from the other layer. The output from the analysis
will be a layer which contains non-overlapping features from each of the layers and features
for the parts that overlaps. The attribute table of the resulting union layer will contain attribute
values from both of the original layers. Non-overlapping features gets attributes from its’
original layer and overlapping features from both layers.
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Union between an input layer and an overlay layer (Source: QGIS user documentation).

6.3.3 Intersect

<Intersect> is an overlay analysis which computes which features or portions of features
overlap in the input layers. The output intersection layer will have the geographic extension of
the overlapping area, and its features will contain the attributes from both the input and the
output layers. Intersection can be made between simple features: points, line or polygon.
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Intersect between an input layer and an overlay layer (Source: QGIS user documentation).

6.4 Dissolve

Dissolve is an algorithm which aggregates features in a vector layer by a common attribute. It
may be used to dissolve boundaries.

Example: You have a layer showing key biodiversity areas, which is divided into many features.
You wish to have a layer that shows this information without the borders. You decide to dissolve
the borders based on the attribute “kba_type”. Make sure the layer you wish to dissolve is
enabled. Then choose Vector > Geoprocessing > Dissolve (see below).
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Q *myanmar - QGIS
Project Edit View Llayer Settings Plugins | Vector Raster Database Web Processing Help
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=
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v (7 key biodiversity areas
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> [l @ Forrest

Choose input layer and then which attribute/attributes you wish to use as the <Dissolve fields>.
In this case we wish to dissolve the borders based on the attribute “kba_type”. Select this
attribute, click <OK>, and select <Run>.

@ Dissolve

Parameters  Log * [ pissolve

Tnputlayer This algorithm tekes @ vector layer and cambines
| (2 key_bi ity_areas [EP5G:4325] their features into new features. One or more
attributes can be specified to dissolve features
[ selected features only belonging to the same dass (having the same
tes), altematively all
Dissolve field(s) [optional] ) Multiple selection X |a single one.

0 elements selected converted to multi

Dissolved no Al | Biis 2 polygon layer,
e feent polygons being

[Create temporary layer]

[+] open cutput fie after running algal

nps
ips
management
key_spp_r
key_spp_b
key_spp_p
key_spp_f
area_km2_

sources

species_sc
threat_sco
site_score
site_prior
actual_km2
actual_mi2
fd_mi2

NN

Input layer Output layer
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Output geometries are converted to multi geometries. If the input layer is a polygon layer the
boundaries of polygons are erased. If an attribute is chosen for the dissolve, the boarders are
erased with basis in this attribute.

6.5 Creating new layers from the result

When you are doing different analyses in QGIS, the output layer you get is temporarily stored
if a location to save the file is not identified before running the analysis. You may choose to
save the layer immediately, but sometimes you will need to run an analysis many times before
you are satisfied with the result. In this case, it is convenient to have the results as temporary
files that are deleted when the project is closed.

Open output file after running algorithm

When you are satisfied with the result of your analysis you may export the temporary layer to
a permanent file. Right-click on the layer and select Export > Save features as. You will then
come to the “Save Vector Layer as...” window. Choose the path, filename, and coordinate
system. If you want to add your layer to the map, choose “Add saved file to map”. Select
<OK> to create a layer from the result of your analysis.

() Save Vector Layer as... %

Format ESRI Shapefile b

File name |C: \projects\project_name'project_data‘analysis\Dissolved_key_biodiversity_area.shp| |

Layer name

CRS EP5G:4326 - WGS 84 | |

Encoding UTF-8 L'
Save only selected features

Add saved file to map

P Select fields to export and their export options
¥ Geometry
Geometry type Automatic b
Force multi-type

Include z-dimension

4 |_| Extent (current: layer)
W Layer Options
RESIZE |NO il

SHPT o

B Custom Options

cancel | [
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7. Raster Analysis

Rasters represent the world using grid cells, where each cell has a distinct value.
Each raster layer represents one attribute, while the level of detail depends on the
cell size. By combining raster layers, we can create new layers with new cell
values. This is the most common way of using raster analysis.

7.1 Raster Calculator

We will use two raster files to generate a new raster file that shows the change in values
between these two rasters. The two rasters contain population data from the African continent,
one for 1990 and the other one for 2000. Each pixel has population data assigned. Clicking on
each pixel using the <ldentify> tool will show its value.

We first need to style these rasters, using the same process as that used for the vector files.
We will style the only band on those rasters as “singleband pseudocolor”, “continuous
distribution”. The aim of the analysis is to find the changes in population in Africa. So we need
to find the difference in population between these rasters.

Open Raster Calculator

Project Edit View Layer Setfings Plugins Vector Database Web CADDigitize

& ran . @ F!_asterl:ZaImIaEr... F:: T
D 1 ey {5 m Align Rasters. .. el ad
o— Georeferencer LI =

° b e & b.£

- LA Heatmap L
_ Interpolation * X

’ error C5W > P s ”E. b
d.‘a Terrain Analysis 4
Zonal statistics 4
Projections L
Conversion L

Like we did using <Field Calculator> for vectors, rasters can also build new pixels from
operations. To find the difference in population, you need to subtract the 1990 raster from the
2000 raster. This will subtract the overlapping grid cells from each other. The new raster will
hold the difference between 1990 and 2000 for each grid cell.

Double click on the raster for the year 2000 to add it to the expression. Then click the minus
symbol in the operators section and then double click on the 1990 raster. Press <OK>.
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2x|
~Result layes
Output layer | c:fTemp/2000-1330 | »
Output format | GeoTIFF B3

Current layer extent

XMax

60,00000
40,00000

¥ max

Rows

Comns [2160 [
Output CRS

[Selected CRS (EPSG:4326, WGS 84)

EE)

%] Add result to project

w Operators

S T T " R
o e e [ e [ e [ om0
< JL > J0 = JL = Jl s J[ > J[ a0 J[ & ]
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Using the correct styling with the resulting raster layer can be very meaningful. So let’s change
it to “singleband pseudocolor” and colour interpolation “discrete”. Four intervals would be
used from the maximum to minimum value to represent neutral change, population increased,
and population decreased. These values are available on Layer Properties > Metadata.

(¢ Layer Properties - 2000-1990 | Metadata 2]x|
v
Title | ]
Abstract
Keyword ist | ]
Datalrl | | Format | =
v
Title | ]
ul | |
Ll
ur | ]
N L —
¥ Legendurl
\ | e &
¥ Propes
Band 1 =
STATISTICS_MAXIMUM=3520.748046875 D
STATISTICS_MEAN=5.9852027096355
STATISTICS_MINIMUM=-576,08637509765
STATISTICS_STDDEV=31.445815356571 :
— o [Lcmat ) (oo | [
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7.2 Zonal Statistics

The <Zonal statistics> algorithm produces statistics based on raster attributes per zone (or
location) within a vector layer. For example, you can generate statistics of altitude (from the
raster layer) within each protected area (from a polygon layer).

1. Search for and double-click on the <Zonal Statistics> tool in the processing
<Toolbox>.

2. Choose a raster layer for which to generate statistics (i.e. “DEM_Ngerengere_UTM” in
the example below).

3. Choose a polygon layer to use as the zones to generate statistics (i.e. “Clipped”).

4. Select the “Statistics to calculate”.

5. Select <Run>.

Parameters Log
Raster layer

=" DEM_Ngerengere_UTM [EP5G:21037] -
Raster band

Band 1 (Gray) >
Vector layer containing zones

= Clipped [EPSG:32737] A

Output column prefix
Statistics to calculate

10 elements selected

0% Cancel

Run as Batch Process... Run Close Help

6. Right-click on the vector layer you selected and open the attribute table.

The tool has added additional fields (_min, _max, _sum, _count, _mean, _std, etc.) containing
statistical summaries relating to the raster layer within each polygon.

LS

~ & LT E & L B = E

_mean _median _stdev _min _max _range _minority _majority _variety _variance
1 882.4248966613... 856 176.3372126636... 508 1342 744 598 262 391 31094.81256998...
2 706.6013513513... 686 100.3508326112... 536 981 445 536 647 123 11957.60459276...
B 536.9607843137... 537| 17.80500126293... 511 582 71 51 514 51| 317.0180699730...
4 445.1647667128... 448 | 30.23737897997... 361 514 153 514 458 152 914.2990875789...
5 1532.994063813.., 1580 306.5356897276... 706 2260 1554 706 1523 1199 93964.12907680...
& 600.7900732302... 575 83.67930490315... 468 246 378 468 548 308 7002.226069075...
7 2211111671034, 222 | 22.53872651623... m 203 122 7 23 122 507.9941929736...
8 534.5217391304... 534 4.52884057739123 528 545 17 529 531 14 20.51039697542...
9 617.9578947368.., 621 59.29301295297... 492 791 299 492 617 182 3515.661385041...
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8. GeoReferencing

Many maps and images are scanned or similarly digitized and do not have a digital
reference to a geographic coordinate system. This means QGIS does not know
where in the world they are, and what extent they are covering. Georeferencing
is the method by which we provide known points that “map” the scanned paper
map to the digital map. The “paper map” can also be an aerial photo or similar
format that lacks a georeference. To achieve this, we use the <GeoReferencer>
tool in QGIS. ArcGIS users will be familiar with the concept and user interface.

There are many different transformation types. Each has different properties. For most cases,
you can safely use the <Polynomial 1> when georeferencing. This algorithm requires 3 or more
<Ground Control Points> (GCPs) to link unique features on the paper map with the same unique
features on the digital map. You should aim to have at least 5 to 8 GCPs spread across the map
to ensure the best alignment, as each GCP will “pull” the map into place.

There are two ways to georeference a map: either by entering the map coordinates, or from
points in the map canvas. If you have a good and easily readable grid in your map, the use of
map coordinates is the best method. If this is the case, use the coordinate system which the
map is based on. For this method you will need 4 points, preferably the map’s corner
coordinates. If they are difficult to read, use coordinates from the grid crossings.

—10°N \ D

L Enter Map Coordinates ™

Enter ¥ and ' coordinates (DMS (o mmr s5.55), DD (ol od) or projected coordinates (mmmm. mm))
which correspond with the selected point on the image. Alternatively, dick the button with icon of a
pendl and then dick a corresponding point on map canvas of QGIS to fillin coordinates of that point.

X {East |30 0| | ¥ fMorth {100 |

£ From map canvas Cancel
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If the grid is not detailed enough to read the corner coordinates or grid crossings, or if we would
like to georeference an image without a grid, we use a method where we define GCPs on both
the raster and in the map canvas. When we are georeferencing a map by defining GCPs in the
map canvas, we should refer it to recognizable locations. This could be locations where country
borders meet or locations where a river crosses a street, and so on. The important thing is that
the GCPs are easy to locate both in the map you want to georeference and in the map canvas.

Although some areas of the world do not have a lot of data available, there is often enough
OpenStreetMap data to use for this purpose. In those cases, we use the <OpenLayers> plugin
to view OpenStreetMap and use it as a reference for the tif. In Myanmar, a layer of the Country
borders is available as a shapefile. We also have layers for railways, roads and waterways from
OpenStreetMap that may be used to find good GCPs.

Open the Georeferencer plugin in QGIS:
If you are unable to find it here, you must first enable it in the Plugins manager, as described
in the Section 2.9 (QGIS Plugins).

L) *myanmar - QGIS
Project Edit View Layer Settings Plugins Vector Raster Database Web Processing

D E‘ﬁ ﬁ Eg {lj 1.:.’ &';'E' r:_': Raster Calculator... P

Align Rasters...

% @ ‘V" /fj ﬁ | j:,t Georeferencer..,
‘—‘\._‘] ": Qj“ % Ej Analysis

Projections
Layers

o [ ® T &, -8B 0
~ [ [ tempfiles
M

v [ [l il technical
[A ] pans piocian

Miscellaneous

Extraction

* v v v v

Conversion

N M S

Load the .tif image:

() Georeferencer - Myanmar_Mangrove.jpg
File Edit View Settings
€3 _~Reset Georeference P
»
Open Raster... Ctrl+O
Ctrl+G
&3 Generate GDAL Script Ctrl+C
#% Load GCP Points... Ctrl+L
#% Save GCP Points as... Ctrl+S
Close Georeferencer Ctrl+Q

You will be asked to fill in the information related to the coordinate system that is going to be
assigned to the raster. Choose the coordinate reference system that fits best to the map’s
regional zone. The raster maps of Myanmar are stored in .jpg files, and contain a grid with
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geographic coordinates (WGS 84), measured in degrees. The EPSG is 4326. If you are working
with projected maps, for example for maps in larger scales you would need to use a projected
coordinate system instead.

Note: In the case of Myanmar there are two different UTM zones onshore: one west of 96
degrees (WGS 84/UTM 46N) and one east of 96 degrees (WGS 84/UTM 47N). The country
standard projection is WGS 84 / UTM 47N.

Once we have opened the <Transformation Parameters (Settings)>, select “Polynomial 1”
(minimum 6 GCPs required), “Nearest neighbour” and run the transformation:

TN

228 UL 2P fafg o~ fip

! Transformation Settings x

Transformation parameters
Transformation type |Polynomial 1 e t'\
Resampling method | Mearest neighbour v

Target SRS EPSG: 32646 - WGS 84 / UTM zone 46N ~| |8

Output settings fiira-
-

Qutput raster |[EP-WCMC_Data/Maps/Myanmar_Seagrass_modified. tif

Compression | MNone ~
Create world file only (inear transforms)

[] Use 0 for transparency when needed
[] set target resolution

A e

Repaorts

Generate PDF map | |

Generate PDF report | |

Load in QGIS when done

4
1

Before you start georeferencing using the “from map canvas” method, make sure the project
CRS is the same as the one of the raster map. If the map and the project CRS are different, you
may get a bad result.
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() Project Properties | CRS

% General

E Metadata

§ Default Styles

B 0sta sources
B Relations
Variables

{:@ Macros

Q6IS Server

Project Coordinate Reference System (CRS)

[ Ma projection (or unknown/non-Earth projection)

Fiter [ O,

Recently used coordinate reference systems

Coordinate Reference System Authority ID @
ETRS89 / UTM zone 33N EPSG:25833
ETRS89/ UTM zone 32N EPSG:25832
Indian 1954 / UTM zone 47N EPSG:23947
Indian 1954 EPSG:4239
WGS 84 / UTM zone 47N EPSG:32647
WGS 84 / UTM zone 46N EPSG:32646 o
< >
Coordinate reference systems of the world [ Hide deprecated CRSs
Coordinate Reference System Authority ID @
WGS 84/ UTM zone 44N EPSG:32644
WGS 84/ UTM zone 445 EPSG:32744
WGS 84/ UTM zone 45N EPSG:32645
WGS 84/ UTM zone 455 EPSG:32745
WGS 84/ UTM 7one 46N FPSG:A764A s
< >
Selected CRS [WGS 84/ UTM zone 46N
Extent: 90,00, 0,00, 85,00, 84,00
Proj4: +proj=utm +zone=46 +datum=WG584 +units=m
+no_defs
Datum Transformations
Ask for datum transformation if several are available (defined in global setting)
® = |/
Source CRS  Source datum transform  Destination CRS  Destination datum transform
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On the .tif file, there are 5 red points that will be used to match the chosen layer/layers in

QGIS. Now, select the “Add Point” tool:

Search for the same point in the map canvas and click on it. This process will fill the coordinates
fields needed for the next transformation. If something goes wrong choosing a point, we could
move it or even delete it.
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Once we have opened the <Transformation Parameters (Settings)>, select “Polynomial 1”
(minimum 6 GCPs required), “Nearest neighbour” and run the transformation:

@t ML L PR M el

Transformation Settings x
g

Transformation parameters

Transformation type |Po|ynoma| 1 vl
Resampling methed |Nearest neighbour w |
Target SRS |EPSG::ﬂA67Wl1‘jB4,fuTMzme4H\I V|
QOutput settings

Output raster |EPWCMC_DaEI’MEDSMyanmar_Seagrass_mudiﬁEd‘h'F L] ‘ l:l

Compression |None i |

Create world file only {linear transforms)

TN N~

[[] Use 0 for transparency when needed
[ set target resolution

Horizontal 0.00000 B

Vertical -1.00000 = L\
Reports .,(
Generate PDF map ‘ ‘ I:l (JM
Generate PDF report ‘ ‘ I:l

[] Load in QEIS when done

| "

Do not worry if you do not get the map totally correct on your first try. It can sometimes be a
bit tricky to get a satisfying georeferenced result, especially if you are dealing with
maps/images that stretch over more than one UTM zone. You can add and remove points until
the result is satisfying.

If you are georeferencing a map showing an entire country, you should use the available grid
and georeference by entering the map’s coordinates.
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9. Preparing for a report: printing and

export

Preparing maps for reports and printing is achieved in the <Print Composer> (or <Print
Layout> in later versions). You can have several “composers” or layouts within a single
QGIS project. You can also use the composers in other projects. This is very useful when
you want to use the same style with different map content.

Note: The screenshots in this section use an older version of QGIS; these will look slightly

different in newer versions.

You can also make “composer templates” of which you can base new composers on. Open a
new print composer by clicking <New Print Composer> and add a descriptive name to the

composer you are creating.

i

Project Edit View

0
om G

@ = ¥ EE

oY
o

Vector Raster Database Web Processing Help

@ = A ) )
H R P MHPE

x ne_10m_rivers_lake_centerlines
x [:] ne_10m_lakes

% - iland_theme

x NE1_SOM_SR_W

VNSNS

S058 0

i

/4 Composer title ?

Cre -
e generated if left émgty)

omposer title

landuse_1: SM|

Cancel

g e
y'i'?.
g (IR

9.1.1 Composition

The first step is to choose the paper size and similar general attributes. These values are set in
the “Composition” tab. Notice the “Print as raster” checkbox which we can experiment with

later.
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@ landuse_1:5M = B “
Composer Edit View Lsyout Afias Settings
= S = B8 & P @ M . 4
L = ‘s 00 PR 5 S I E
P , ‘sn ‘mu , |15n , |2EIEI , |25n , |3un , Command history
<empty>
=2-
w3
=
Composition | Item properties | Atasgeneration | Items
E Compasition
w Paper and quality
FE Presets A4 (210x297 mm) - &
1 Width — &
3 Height ==l
2- Units m hd
1 Orientation Landscape ~ S
= Page background angen
] part cesalutifn | 300 dpi =
:
- World file on -
=]
a1
3 P Guides and Grid
2
2
b
x: 377.842mm ¥: 55.5807 mm page: 1 48.5% -

9.1.2 Map item

A print composer consists of multiple items. One item is the “map item”. You can have several
map items in one composition, and each can be controlled individually. Add a map item by
clicking “Add new map” and drag and drop the extent on the page where you would like the
map to appear.

P B @

lb +1l=+
Add new map

[E

In the “Item properties” tab you find all the details and controls on the selected item—in this
case, the map item. We can control a lot of properties: perhaps most useful is the scale,
rotation and extent. When you change anything, click “Update preview” to update the map.
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TIap Sa0ET
Map added
Change item size
Item deleted

T 7 S| Comphsition | Itemproperties | Atadgeneration | Items
_ o

Mapo
i 5 v Man g 1
fche v | Update preview
.
e Scale 16650799 (=3
LS B X -
/ ; =
W wap rotaton 0,00 * 2 a
= = % Draw map canvasitems.
Lock layers for map item
4
.s
{ ¥min (353527878 (=4
o Jml I
xmax |assa177.087 (=4
¥max | 1390306.138 (=4

Setto map canvas extent
™ Vien extent in map canvas /
P [ Controlled by 3

P Grids

P Overviews

P Position and size

P Rotation

» || Frame

b %] Background

» ltemD

P Rendering Q

In addition to controlling the extent by typing in the coordinates and scale number, you can
also interactively navigate the content of the map item. You do this with the tool “Move item
content” and drag-pan and scroll inside the map item to move the actual map content.

TLTTLA

Wowve itern content I

160 150

When you are satisfied with the style and content of a map item - it can be useful to lock the
map item for further changes. This can also be set to preserve the actual style of the map.
You control this by the “locking” checkboxes:

Map 0

¥ Main properties

Render * | | Update preview
Scale 16650793 S
Map rotation | 0,00 ® : @

X Draw map canvas items

=)

R Lock layers for map item

Lock layer styles for map item

¥ Extents

{ min 2126580 203 ﬁ_

As mentioned, there is a vast number of possibilities in styling the map item, including adding
grids, zebra-lines and coordinates on the border. Try out the different options in the map item
properties:
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e propartes
Hapo
b [ | Controlled by atias
v Gids
rgeal] 17°12N @® e a e
169 12N 15o12M Grid 1
157120 15712
[l £
140 12N 1N
132N 132N o
. 1. (3% Draw "Grid 1" ord
11 12n N 1112 S0kl d
10°12N 10°12N crs EPsGi4326
sonan N Interval urits Map unit -
812N N X 1,000000000000 =
PN PN Intervel
¥ 1,000000000000 =
s # N =
e X0,100000000000 z
512N 7 1N Offeet
o o Y 0,200000000000 z
Line style — dhange...
Top divisions Al -
Bottom dvsions | Al -
%/ Lefeside % Right sde
* To % Gottom side
NE1D]

9.1.3 Text items

Text items are very useful for adding static text to the map. Adding metadata like projection,
update date, data sources, hame of the map maker and so forth is essential for a professional
map. This can be added by using a “text item” in the composer. You add this by using the tool
“Add new label”. For more control of the style you can also try the “add html frame” which
requires some code for formatting.

Tanduse_T.5m
Y AL B [« 0 -0 O £
}Q} o g'—..-_/dwo [ . _l,
Add new label
[140 li60 lia0 200 [20 | a0 [2s0 250 [300

The content in a text item is controlled in the sidebar. You can add many text items in the
same composer, and even add them on top of the map to “write” directly on the map.
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Change item position
Change item position I
Change item position n
Label text HTML state changed .
-
'SIUUI’CE data: I L Composition Item properties Atlas generation Items
Cartographer: Item properties
Last updated: Label
Coordinate system:
Projection code: W Main properties
Description:
| [ Source data:
Cartographer:
Last updated:
17°12'N Coordinate system:
Projection code:
LE=12 ™ Description:
L5°12'N
Ll [1 ||
14°12'N
L3°12'N
12°12'N
L1°12'N Render as HTML
L0°12'N Insert an expression. ..
pe12'N
- W Appearance
Fe12'N Font...
R 12N % Horizontal margin | 1,00 mm :
1= 12N .

9.1.4 Legend

Legends are essential to convey the symbology of the map to the map reader. Legends can be
automatically created in the composer by using the “Add new legend” tool.

You control the content in the sidebar. You can choose to “Auto update” the legend, or
manually control the legend items. The text and symbols are fetched from the layer manager
in QGIS and controlled by the style manager which is presented in earlier chapters.

Ttem properties
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Pay attention to the relationship between symbol size and legend icon size, which can cause
troubles for large symbols. A practical tip is to avoid using the symbol size, but scale symbols
in the map using the “Scale area” or “Scale diameter”.
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9.1.5 Scale bar

Adding a scale bar is a fairly straight forward task. You add it with the tool “Add new scalebar,”
and control the appearance in the sidebar. Pay attention to the relationship between the “Map
units per bar unit” and the “Segments” control.
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9.1.6 Exporting the map

Exporting a map is done via the “export tools”. Mostly, you will want to export a PDF (“Export
as PDF”) or a PNG. Notice that the dots-per-inch (DPI) and “print raster” affects the
performance and results tremendously. You should also be aware that for large files QGIS will
“hang” while the image is processed. Do not worry about this: QGIS is working, but is locking
the interface for interaction. Be patient and it will finish after a while for large files. Save the
results in the “Results” folder of your project folder structure.

= B

=

Export as PDF
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9.1.7 Templates

Using a map template

Note: A set of Myanmar basemap templates, including administrative boundaries, are
available in the Network Attached Storage system.

When you want to make a new map composer based on a template, select the Composer
manager > New from template > “Specific”, and choose the map template “gpt” file. Click
<Add> and type in the name of the new map composer you are making. In the course material
folder, you will find several templates which you are free to use directly or be inspired by.

7
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=l ' ® L "
o MpOSEr manager i \.‘%-
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- = =
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(e

Creating a map template

When you have designed a composition that you like, you should make a template of it that you
can reuse and build upon. To make a composer template you choose the “save as template”
option. This saves a “.qpt” file on the specified location. You should ensure that the resulting
template file is copied to a centralized file share which allows you to efficiently share and
manage the templates across the organization.
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Make sure you include enough metadata in your map template. At a minimum, you should
include the following information, noting that more information is almost always better than
missing information:

When you have finished your map template, you should incorporate routines in your
organization to manage the map templates. Use the same routines as you would when sharing
and managing your centralized databases: the benefits to the quality of reports and map
products are tremendous.
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9.2 Creating an atlas from print composer

Printing an atlas in QGIS involves printing several pages with maps in the same composer format.

1. On the right side of the composer, there are three tabs: one of them is <Atlas
generation>.
2. Check “Generate Atlas” and some option will become active on this tab.

Composition | Item properties | Atlas generation
Atias generation
Generate an atlas
v O ion
Coverage layer [ |V]
[ Hidden coversge layer
Page name l | VI
[ Filter with [ ]
[ sort by [ |'] E]
w OQutput
Output filename expression
['output_' @atlas_featurenumber ]
[ Single file export when possible

3. The <Coverage layer> is the layer that will define those printed areas on each page of
the atlas, such as a grid that covers the whole atlas. As you choose the coverage layer,
select the map and check “Controlled by atlas” in its <ltem properties> tab (see
below).

Composition | Item properties | Atlas generation |
Ttem properties
Map 0
Xmin | 3531262.218

¥min | 5359783.284 @
Xmax | 3531324.953 @
¥ max | 5359855.803 @

Set to map canvas extent

View extent in map canvas

w |X| Controlled by atlas
® Margin around feature 10% : @

Predefined scale (best fit) %

Fixed scale

4. Back in the <Atlas generation> tab, a set of choices define the way we will name
each file and page names (via “Output filename expression”).

5. Below <Controlled by Atlas>, three options control how information is displayed: (1)
keeping a margin around each feature; (2) predefined scale in each page; or (3) fixed
scale, which will keep the same map scale through all pages.
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10. Appendix

10.1 Work routines — best practice

Data management and good work routines are essential in professional GIS work. Below,
we review some good routines which should be followed.

Basemap data, thematic map data and project-specific map data are three categories of data.
It is very important to understand the difference between them, which we discuss further
below.

10.1.1 Basemap data, thematic data, and project map data

Basemap data are those managed by other agencies: these are not changed, but used to make
maps. Typically this can be country borders, administrative regions or similar. You should
always make sure that you have requested the latest updated version of the data from the
data owners. Ideally you should be able to get the data from a centralized source—such as a
file share—where you can copy the data onto your local computer. Maintain metadata on the
data, including the source, the date last updated, and any use constraints or licences.

Thematic map data are those that you or your agency is responsible for changing and keeping
up-to-date. You are the data owner: you manage the datasets, but other organizations use
them as well. It is very important that your agency (as data owners) manage these data in a
centralized location. In addition, you should have good routines when changing the data. If you
need to change/update the data, one approach would be:

1. Go to the centralized location where data are stored, and identify the dataset of
interest.

2. Add a line to a “sign out” text file (if this does not exist, make a new textfile). Write

your name, address/phone/email, purpose, date, and time of the change.

Copy the data to your local computer and update the data.

Go back to the centralized location where the files are shared.

Copy the old file into a folder named “archive.”

Add a line to the “sign in” text file. Write your name, address/phone/email, changes

o Ul N W

made, date, and time the updated data were copied back into the folder.
7. In the “sign out” text file, add a comment before your line with the text: “FINISHED”.
8. Copy the updated data file back into the folder.

This routine ensures that you have updated data in a centralized location with minimal effort.
If such a work routine is not followed, you will soon have many different versions with changes
in many different files, which will cause problems. These data should also be accompanied by
metadata, outlining the source(s), the method of creation, the date last updated, and any use
constraints or licences.

Project map data are data which are specific to the project you are doing. This means that no
one relies on this data. You should keep this data on your local computer and may have less
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strict routines on managing this data. However, you should regularly make backups on file
shares or USB sticks, and be prepared for any requests that may come for those data (including
the accompanying metadata).

10.1.2 Local file organization

With professional GIS work, it is important to maintain good folder structure to control many
files and many folders. We suggest the following folder structure for a project (illustrated
with two projects):

4 projects
4 blockE_project_march_2015
base_map_data
4 project_data
temp
results
thematic_map_data
4 block?_project_january_2015
base_map_data
4 project_data
temp
results

thematic_map_data

Keep your data in the designated folders. Use the “temp” folder for temporary trials and errors
and scratch-data. Place all of your metadata documentation, notes, reports, map products in
the “results” folder.

10.1.3 Documentation and note-taking

It is very good practice to start a project with a blank text file where you can write quick notes
documenting what you are doing in the project. You can use this to make your report, and it
gives you a good basis for teaching others to do this work. Some note-taking ideas:
e Take brief notes of every step you do;
e Use screenshots for documentation and note taking:
o Use <PrintScreen> or Windows’ <Snipping Tool> to take screenshots.
o Copy and paste code and snippets of data.
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Norwegian Environment Agency

Telephone: +47 73 58 05 00 | Fax: +47 73 58 05 01

E-mail: post@miljodir.no

Web: www.environmentagency.no

Postal address: Postboks 5672 Torgarden, N-7485 Trondheim
Visiting address Trondheim: Bratterkaia 15, 7010 Trondheim
Visiting address Oslo: Grensesvingen 7, 0661 Oslo

The Norwegian Environment Agency is working for
a clean and diverse environment. Our primary
tasks are to reduce greenhouse gas emissions,
manage Norwegian nature, and prevent pollution.

We are a government agency under the Ministry
of Climate and Environment and have 700
employees at our two offices in Trondheim and
Oslo and at the Norwegian Nature Inspectorate’s
more than sixty local offices.

We implement and give advice on the
development of climate and environmental
policy. We are professionally independent. This
means that we act independently in the individual
cases that we decide and when we communicate
knowledge and information or give advice.

Our principal functions include collating and
communicating environmental information,
exercising regulatory authority, supervising and
guiding regional and local government level,
giving professional and technical advice, and
participating in international environmental
activities.
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