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Foreword

This booklet has been produced as part of the joint activity of the ProSICD project and the
GlZ Sector Programme for Sustainable Agricultural Supply Chains and Standdiis).
Designed by the geomatics experts of the company ACTUM DEV, this booklet offers
technical and practical solutions for sectors working in the development and management
of land and ecosystems. Specifically, it was produced taking into account the needs of
cooperatives, regional councils, commodity-related councils,and technicalgovernment
entities, such agministries of territory, agriculture, water, forests, planning, etc. Asuch,

this manualaddresses the followingpillars:

- Good practices foffield data collection and storage ,

- Learning and mastering the usef cartographic software for data management and
processing,

- Solutions to specific needs encountered in the field

- Decisionmaking tools in the face of sustainability issues (especially deforestation).

This booKket was made possible thanks to

F ProSICOSustainable Cocoa Initiative Support Programmep-financed by the European
Union and the Federal Ministry for Economic Cooperation and Development (BMZ)
through the Agrichains project

E The GIZ Sector Programme for Sustainable Agricultural Supply Chains and Standards
(INA,) which is a transnational project that focuses on agricultural commodities such as
coffee, cocoa, bananas, soybeans, rubber, palm oil and cotfon
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Lorenz Beck Jonas Spekker Pascal Ripplingerz Initiative for Sustainable
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0.1. Contextualization of training

An example fromd@e d’Ivoire

Mr. YapiGaston is a cocoa producer with 10 hectares of plot. To se¢lerplot that he
obtained from his father, he decigleo participate in the Land Policy Improvement Program
initiated by the State (PAMOFOR) in order to obtain a Land CertifiCatBring validation,
his file is put on hold because part of pist would end up in classified forest. He therefore
seeks help fronthe water and foresy departmentwhichistechnically unable to answer him.
However it guides him to the foresegistry offican Abidjan, which gives him a technical file
confirming unfortunately that his plot is partly in a classified forest.

Mr. Yapi also discovers that becausetladt area of his plotin the classified forest, his
production could not be sold by lesany other cooperative because of nesgulatiors such

as theEU Deforestation RegulatioBWYDRR This situation is not isolated, as it affects several
other parcels of members of the cooperatiibe cooperative'sevenueis threatened to take

a big hit.

With all the national and international regulations, buydesiandcooperatives to prove that
their cocoa does not come frodeforested areas or classified forefitsrough provision of
polygonslunder penalty of not being able to sell their production.

Under pressure, the CEO of the cooperative aatisnsultacy companyor an audit of their
plot, but the cost of this activity is very high given the limited tifhis situationcould have
been avoidedeforehandwith good data collection by field agents equipped with @&R&es
This scenario is one case among many that all aicttine agricultural and land sectoould
face(producers, cooperatives, technical agents of water and foregignts of municipalities

and regional councileommodity boards such as the Ivoraonseil Café Cacaaic...).

Thismanualis made toprovide atechnicalfoundationto address this kind adcenario In
summary, thisnanual provides information on:
i How to collect quality data in the field
. How to pocess field data and produce coherent and useful databases to antitipate
aforementionedproblems

i How to continuouslyfill in databases ankkep then up to date
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How b produce maps easily presenting the data collected and facilitatéettision of

the hierarchy

0.2. (hallengesf cooperatives

This trainingaddressesseveralchallengesthat cooperatives may encounteflhrough this

training, cooperatives will deetter able ta

Monitor and managehe data ofmembers' farms

Identify problematic farms and provide effective solutierior the benefit of the
cooperative

Makebetter estimates of the overall productioredvanceknowledge and control of the
cooperative's turnovey)

Better danand deploy activities during campaigns

Anticipate land issuesind help producers

Better access finangce

Easier markequality products

0.3. Training objective

The objective of this training is to strengthen the capacities of coopesatikother actors

to use GPS and QGaS well afiowto read maps and ughem inthe sustainable management

of agricultural, forestry and environmental activities. Specifically, this trainirgphpitb:

Explain the basics of geograpimimrmation
Work with GPS daia QGIS
Collectgeographic data in the field

Us GPS and mobile tools with QGIS
Implement thematic mapping

Modify geographic data and create maps

0.4. Target

This training document is published for technical officetsdaragricultural, forestry and land

use planning sector#.is specificallydesignedor:

1 Agricultural cooperative

1 Agents oministries

1 Technical sustainability officers of regional councils
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0.5. Disclaimer

Thismanual was designed in 2023 with the technologies available &itibeThe sftware

packagesised(QGIS installers) are available from this gattjes://www.qgis.org Theused

versionwas QGIS 3.26.3 'Buenos Aires', released on 09.09.2h@&table longterm release
version at the time of conceptiois QGIS 3210 'Firenzé QGIS is available for Windows,

macOS, Linux, Android and.iOS
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I- MODULE IDEFINITION AND

PRINCIPLES OF CARTOGRAPHY
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1.1. Purpose of the module

The aim of this module is to provide participants with a basic understanding of the entire
training program coveing the concepts and fundamentals required to understand the

following modules. Iprovidesdefinitions and explains principles.

1.2. Definition and principle of cartography

Cartography iaset of methods and techniques for makingap.The purpose of a map is the
graphic and geometric representation of the entities and phenomena observed in an area,

resulting from the analysis of qualitative and/or quantitative data.
Thecreationof a maprequiresseveral stages

1. Research and/or data production

2. Dataanalysis andualitycontrol;

3. Storage in a secure database if the data is sensitive

4. Drawingthe map,following certairgraphicdesign rules

The main principle of cartography is the representation of data on a reduced medium,
representing a space that is generally considered to be realofjketive of a map is to

represent complex phenomena (political, economic, social, etc.) in a concise and effective way.

1.3. History ofCartography

The history of cartography began with the desire to see the world as a whole. This vision took
shape with the technical advances that made it possible to obtain a more accurate image of

the earth.

The birth of scientific cartography is generally attributed to Ptolemy, a Greek astronomer,
mathematician and geographer from the 2nd century AD, who compiled the knowledge

available in geograpfhat the time

11
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1.4.Definition of concepts

1.4.1. Rastesand vectos
There are 2 main types of geographic data in GIS: "Rasters" and "Vectors"

1 A Rastecorrespondto grids composed of cells (like an "image" composed of pixels).
Each cell contains a value that often represents a geographical phenomenon, for
example, altitude or land cover. It can be a scanned map, an aerial photograph, a
satellite image, a digitahpto, or a CBM (DigitalElevationModel)

1 Vectorsare composed of points, lines or polygons. The most common vector file format
in GIS is the "shapefile" format and therefore the name "shapefile" is often used as a
synonym for "vector file".

Vector Matrix or Raster Real-life example

Linear data : rivers, routes,...

Point data : Trees, weather
stations, GPS points, ...

Polygon data : administra-tive
boundaries (country borders,
commune boun-daries, etc.),
nature parks, lakes,...

NB GPS data is therefore "vector" data.

1.4.2. Cartographic forms

Point a geodetic feature Line:a shape defined by . Polygon: a closed shape
defined by a pair of X, connected series of points. defined by a sgesof points.
coordinates. line can be straight o

curved

line (z:on’cm
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1.4.3. Sale

Scale refers to the ratio between a real distance, measaméhe Earth'ssurfaceand that of

its representation on a map. Since it is a ratio, the scale will be "small" when the denominator

is large and conversely "large" when tthenominatoris small €.g., from 1/1,000,000 to
1/25,000).

1.5.Keyadvantage®f digitalmapping and fielslof application

Unlike conventional mapping, the new digital mappirasacterizedy:.

T

T

T

Its powerful storage capacity and
variety of print formats;

Its ability tomodifyand represent
large volums of geospatial data;

Its flexibility to adjust scale and
disseminate geospatial data;

The possibility tonodifyan old
map, remake it and personalize it

Its ability todo thelayouing of the
map.

Nowadays cartography is used in several fields such as:

1

Mineral prospecting: to search for
minerals, collect prospecting data,
process them and represent them
in geological maps;

Risk prevention and management:
through the creation of database
of critical facilitiessuch asospitals,
ambulances, fire stations, police
stations, schools etc. Similarly,
disaster maps can be prepared to
show areas at risk as well as
potentialdisaster impact areas;

Water management and geospatial
representation of measured water
variables (hydrology)

Urban planningléand registryroads,
road network  management):

B [

\
AACTUMDEYV

contributes to site selectionand
balance analysis, land use and
transport modelling identification
of planning action areas and impact
assessments;

Urban transport planning and route
optimization provides information
on the transport infrastructure
cycle, and enables complex systems
to be planned, monitored and
managed more efficiently;

Forest development, harvest
management, silviculter mapping
of flammables and weather
conditions and assessment of fire
danger, which can have a negative
influence on vegetation cover,
animals, plants, soil, water flow, air

14




quality, microclimate and general
climate;

1 Animal population movement

1 Telecommunication:Assistance in
the choice of antenna mounting
locations(e.g., inremote ares);

Tourism: Management of tourist
infrastructure and routes

Customer acquisition and
management

1.6.What to remember

Cartography is a way ahalysingdefiningand interpreting geographic space and the elements

within it. It provides information about element or phenomena in given parts of the world.

'm\/ § . % STAINABLE
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lI- MODULE 2RINCIPLES AND
OPERATION OF THE GPS SYSTEM
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2.1.Purpose of thenodule

Have you eveencountered the situatiotihat when you take GPS points of taaghbouring

plots, thepolygonboundaries overlap?

Have you ever found that you've taken points in the field but, once back at the office, they've
beenrecordedor observed miles away from your initial position?

If so, this module will enable you to understand the caus@sder toanticipateand avoid

these errors on your next field missidnwill give you the essential understanding how GPS
works, so that you can optimize data collection and olgaimd-quality data.An important

word willoccur several times this module: dccuracy @ur approach is to discover the history

of GPS and to bring out the essential informationuBingyour GP$levicewith the various

existing systems.

2.2 Histay of GPS

The Global Positioning System (Gf8)satellitdbasedpositioning system owned by the US
government. In the context of the arms race amaergingnew technologies, it was set up by

the US Department of Defense for military purposes from 1973 onwards.

Initially, the aim was to enable soldiers to locate and orientate themselves accurately in order
to gain a strategic advantage over the enemy.

The first satellite was launched in 1978. In 1983, following the deaths of 269 passetigers
Korean Air Lines flight 0@Ycident President Ronald Reagan proposed that GPS technology
should be made available to civilians free of charge once it was operational. A second series of
satellites was launched in 1989 to build up a sufficient fleet.

In 1995 the deployment of the 24 operational satellites (plus 4 in reserve) was completed

and the system became operational. The number of satellites available meant that GPS could
be usedaround the world at all timgsvith anaccuracylimited to around 100 metres for

civilian use.

In 2000, President Bill Clinton confirmed the value of the technology for civilian purposes and
authorised unrestricted broadcasting of GPS sigvitlisan accuracy afpproximatelyten

metres It wasmade available to the general pubtianid-200Q

The United States continues to develop its system by replacing and adding satellites and by

making available additional GPS signals that are more accurate and require less power from

\ 17
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the receiving equipment. An interoperability agreement has also been confirmed between
the GPS systems and Galileo, the system set up by the Eutdpiearto ensure that the
two systems use the same frequencies and are compatible with each other.
Note: GPS is a system, not a device. GPS is an American system. However, other positioning
systems exist, including the following
1 Galileofrom Europe (launched in 1999 by the
European Union, operational

1 GLONASEom RussiaLaunchedrom 1980,

operationaj G
1 Beidoufrom China. Launched in 2000

by sacalledoverlaysystems, which deliver retime corrections to increase accuracy, as well

operational

Satellite systems (GPS & GLONASS) can be supplemented

as information to guarantee the integrity of these corrections.

2.3.Understanding the GPS system and homoitks

Signals transmitted lihe satellites can be freely received and used by anyone. Users, whether
on land, at sea or in the air, can find out their position at any time and in any place on or near
the Eartl® surface with unprecedented accuracy, as long as they are equipped with a GPS
receiver and the software needed to process the information recén@dadays this applies

to most mobile phones)
2.3.1. GPS operating principle
GPS positioning workgth a method that youmight already béamiliar with:trilateration.

For a simplified explanation, imagine that you are moving arooyahereon Earth with a
GPS receiver in your hand. The circle in red repregentdistance t@ GP$atelliteorbiting

earth above you

= i s \ 18
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http://www.kelloggreport.com/GNSS-GPS-GLONASS-and-Galileo.html

Step 1: For the moment, with a single satellite, your d&vige '
cannot identify your positianit can only calculate the distanc
between your receiver (you) and the satellittou may be &

anywhere on the red circle.

Step 2: Now your receiver wiick up aother signal from a
second satellite.At this moment, your receiver idoing
calculationsin the background to determine two positigns
which is where the depicted circles interse¢bu may be
located at either of the two spat¥our exactposition isstill

A uncertain.

[FGEARSHETE Step 3:Your receiver picks up the signal
. from a third satelliteYour distance from all
three satellites, as depicted by theree
circles intersecs at a single pointThis is

your position.

Note: In principle 3 satellitessuffice to
determine your positioflatitude, longitude
and elevatior), however,a 4th satelliteis neededo synchronise the receiv@rinternal clock

so thatyour position is more refined and precise.

2.3.2. Accuracy

Geographicaccuracys a concept that is closely linked to the positioning that a set of satellites
can provide and is different from the concept of scAlecuracyis the absolute difference

between the values of the coordinates in a geographic dataset and the true values. In simple

N e " SUSTAINABLE \ 19
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terms, it is the difference between the position of the entity in the dataset provided by the

positioning device and the true/actual position.
For example, if we say that tlaecuracyis 2 metres, then this literally means thhe true
position can be found at any point in a circle with a radius of two meh@s the GPS

determinedposition.

2.4 What to remembe?P

GPS is not an electronic devim# apositioning system from the A However positioning

device LISNJ GAy3 2y Dt{ YR 204KSNJ aedaidisSvya I NBE 27

GPS is not the only geolocation system, thereatseGalileofrom the El) GLONAS$ofm
RussiaandBeidou fom China

GPS requires at least 4 satellites to give an accurate position.

Accuracy is a key factor in locating with any positioning system.

o o \ 20
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lI- MODULE: COORDINATE
REFERENCE SYSTEMS (CRS)

21
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3.1.Purpose of the made

This module wibrieflyintroducethe conceptof Coordinate Refence Systemis cartography

and geography.

3.2.What is £REF

CRS A CoordinateReferenceSystem (composed of a projection and a datum) is a reference
frame in which elements in space can be represented.sybiem makes it possible to locate

oneself on the entire globe using a pair of geographic coordinates

The subject omap projectionis very complex and even professionals who have studied
geography, geodesy and other @&fated sciences often have problems with the correct
definition of map projections and reference coordinate systems. Usually, when you work with
GIS, you have alreyagrojected the data to begin with. In most cases, this data will be projected
into a certainCRYmost commonly the World Geodetic System 198W@S 84also know

by itsEPSG code 43R6&0 you don't need to create a n&Rr even project the data from

one CRSo another. That said, it's always useful to have an idea of Wiagt projectiodand

WEREOmean For further information, please readoordinate Reference Systerms QGIS

Documentation

3.3.The WGS 84 reference system

WGS 84(World Geodetic System 1984) is a worldwide geodetic system. It comprises a
coordinate system, a reference ellipsoid (the IAG GRS 80 resolution ellipsoid) and a geoid
(EGM96)WGS 84s used by the GPS satellite positioning sysW@sS 84, alsknown by its

EPSG code 482s usually set as the default CRS in many GPS dexaceshould however

make sure that that is the case before you staapping

22
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https://docs.qgis.org/3.34/en/docs/gentle_gis_introduction/coordinate_reference_systems.html
https://docs.qgis.org/3.34/en/docs/gentle_gis_introduction/coordinate_reference_systems.html

IV-MODULE 4GETTING STARTED WITH

GPS
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4
managementThe aimof this modul igo get to know a GPS receiver in a useful way, from its

.1.Purpose of the module
GPS is ammportant toolto know when you're involved in agricultuferestry, and land

various functions to its handling.
.2.Introducing GPS receiger

4
4.2.1. GPSunctions
A GPSeceivercan be used for a number of purposes, including

Calculaing alocation (main use)

Calculaingspeed

1
Calculaing thedistance to a point or area

T

1
1 Calculaingaroute.
It can also be used as a compass and has mespape tacsave information

4.2.2. Types of GPS receiser
There are several types of GPS recsj\a several manufacturers produce this type of

electronic deviceSome of theanost commonly used atbe following

AGELLAN:

’
D)
<

Trimble.

24

\
ZACTUMDEV




4.2.3. Overview of the Garmireceiver

GPS/GNSS antenna

Buttons

On/off button

Mini-usb port (under the waterproof cap)

MCX connector for GPS antenna

microSD card reader (under the battery)

Battery compartment

Fixing groove

CEREREEREEE

D-ring battery cover

4.2 .4. Runctiors of the buttons

To select menu options
or move the cursor on

the map Zoom out on the

Zoom in on the map map

To scroll through the
Open the search main pages

menu

Save the current 1 click: open the

position as a page options menu
< waypoint > 2 clicks: open the
main menu
Cancel / return to previous page Select an option OK

menu

ey | Z ™
- G g L

\,
ZACTUMDEV
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4.3. Display

TheGPSeceiver haseveramainpageshat can be accessed using the but

When you click thepagée' button, you can choose tdisplayone ofthe following pages

Main Menu

Thispagecontainsthe main menu The map display page
with a number of functions contains a cursor which
including indicates your current
- Device setup position on the mapwhen
- Waypoint management you move, the cursor move
- Routeplanning too).

- Zone calculation

- Satelliteoverview

-SG0OX

Trip computer Elevation pit

This page displays trip This pagaraphically display
characteristics (current speer altitude as a function o
average speed, distance travelle distance travelled

etc...).

Hm-— Sl
,,,,,,,,,,, g : ; AACTUMDEYV

Yot

Compass
Dist to Next
§3.187

Time to Next

GARMIN

e ¥ \ g
When navigathg, the
compass indicates directior
to followand the direction of
the destination (North,
South, East, West)
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4.4. Main menu functions

The main menu functiordescribed below are essential for everyday use of the GPS receiver

4.4.1. Setupmenu

1. Setting up the satellitpositioningsystengs) to be used
GPS or GPS+GLONASS or GPS+GALILEO

2. Setting the battery type
AlkalineLithium/Rechargeable NiMH

3. Position formaftype of coordinates)
Decimal degreesUTM zonx S 1 O X

ExerciseSet the position format to
1 Decimal degrees: hddd.ddddd®
T UTM: UTM UPS

4.4.2. Waypoint manage

1.  Waypoints: recorded positions stored in the GPS @ An@BdRya T
2. The waypoint manages used to modify or delete waypaosnt

3.  Creating a waypoint: MARK button ::m
4. Navigate to a waypoint: FIND button > Waypoints > Selection > Go

4.4.3. Track manage

A track is the automatirecording of your routéhat combineghe various

points along the wasecorded (time, location, altitude). ::.
TheSetup/ Tracks menu is used to configure track recording: Yeack
1. Track log: enable or disalites recordingof tracks Manager

2. Recording method (distance, time, automatic)

ExerciseDelete the currenty trackedroute

4.4.4, Satellite & |
1 The satellite page shows the satellites "seen" by the GPS receiver
On startup, the "satellite search” message is displayed

1 When a sufficient number of satellites (>4) are detected, the loca
can be calculateeb the Satellite page shows the current position, C
accuracy, satellite location and signal strength

=

D 5 g \ o
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4.5. Practical exercises

Fieldexercisggroups of 2)
1. Recording of 10 waypoints + detailed description
a. Starting point
b. Various points of interest along a 100m route
2. View waypoints and tracks on the map

Upon arrival
View the characteristics of the route
4. View the altitude profile

w

Waypoint manageexercise
1. Displaythe waypoints recordeth the waypoint list
2. Modify a waypoint (ad add a comment)
3. Display the recorded waypoints on the map

-Nglz STAINABLE \
» ZACTUMDEYV
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V- MODULE S5ETTING STARTED WITH

THEGPS MOBILAPP
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5.1.Purpose of thenodule
Besides profession@PSeceives, other devicesuch as most mobile phonesn usethe
Global Positioning Systenith dedicated softwareln this module, we wikhow you how to
use the OBl Tracker applicatiofor Android phone. With O8/Tracker you carecordprecise

coordinatesas well asake photosand noteswhen collecting datan the field.

5.2.Download the O8Trackempplication and discover the interface
There are several mobile GPS application®oth Android an iQS-or the purposes of this
course, wewill use OSMTracker, becauseisteasy to access (free), easy to use highly

accurate (up to 2m)

OSMTracker is an Android mobile application that lets you use your smartphone to collect

geographical information and record your tracks, just lipeotessionalGPSeceiver

Download and install the OSMTracker application (available from the Google Play store)

5.3.Getting started wittOSMTracker

On Android phones, you have to activate locasernvices in your

OSMTracker for Android™

Track list:

settingsand make sure you are located outdoorsfdoilitate a fast

reception ofthe GPSatellitesignals

Once the application has started, the interface showihe rightwill

appear.

30
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0SMTracker for Android™ ol © 0SMTracker for Andn Settings Settings

Track list: Track about

e (SD) directory

As soon as GPS signal reception is activated, the application starts to continuously ri
location in the background. In order to obtaaccuratedata right from the start, we
recommend that you configure the G&S8tingsfirst. To do this, click on the three dots
the top right and then orisettingg. In the 6GP$ menu option, we now configure th
tracking options so that your location is only recorded every 5 seco@d®S(loggint

intervak) and from a minimum distance of 5 metré&PS logging stance).

Now, back in the home view, we can click on the marker with the plus sign at the bottom right

and start our GPS tracking.

0SMTracker for Android™ Track logger: #5 = Track logger: #6

Track list:

VOICE RECORD TAKE PHOTO

RESTRICTION

TOURISM AMENITY. AMENITY (+)

Y [\ =

Vaiting for GPS fix to

LANDUSE

If satellitesignalsare not yetpicked up the data collection interface appears dark grey.
soon as enough signals gmeked up the interface becomédgyhter, and the signal bars
indicate that the satellit€PS signadge being received. After a short wait, the signal should

improve, as shown in the example on the right.
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A GPS track is now automatically recorded in the backgr¥omndan startmovingto recorda
track If you want to margoints of interest (POlg)ongthe track(such agorners of a polygon),
two main functions are used: tiEXT NOTEnction and theTAKE ROTCunction.

TEXT NOTHsed to pick up any type of POI at the

current location, with a note to support it

TAKE PHOT@llows gee

referenced photos to be taken

Mark the point by clicking
on the text note

Make a note of the namg
of the point in the
dialogue box that opens

and then accept

Mark the spot by clicking on tak|

picture.

Then select the camera or a

picture alreadyaken from the

gallery.

FOl.. ]

Track logger: #6

o

VOICE RECORD TAKE PHOTO

—
] ®
RESTRICTION

A a

TOURISM AMENITY (+)

LANDUSE

a

Q@'Y m1348

Text note
WP2

WP2 &

1234567890

@# £ _ & -+ () /

EN-DE-ES

Em

Track logger: #6

o

VOICE RECORD

A

TOURISM

X

WAY

<

TAKE PHOTO

RESTRICTION

AMENITY AMENITY (+)

LANDUSE

[m]

@%‘ AINABLE
0A
INITIATIVE _,

\
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Whilein recording mode, you can use the three dots at the top right of the menu option to

view both thdist of POls recordeld 2aypointg) so far andhe recorded trackd Bplay track).

= LEcR N Rk . ] QO M W38 . O} Q© "dmi34s
Waypoint list Track logger: #6 Waypoints OpenStreetMap track display: #6

WP2 L c bE Display track
o
Settings

VOICE RECORD TAKE| About

RESTRICTION

AMENITY (+)

LANDUSE

a

by clicking thégavelcon at the top right.

After saving the track and its POIs, you canttiogits list entryfor Ryt
differentoptions Among other, you can resume the recording, vi Track ist:

the details, \§ualizethe track, exportor shareit as a GPX file an (=t

even upload it to OpenStreetMap (a collaborative geodata proje ——

To find or change the storage location of your exported GPX R

open thedsettingg menu (via the three dots at the top righéind o

scroll todGPXSettings. Under the subitendExternal storage (SD e

R A NB Qauzddidee andchange thdnternal or external storage ot 0 penSetian

location of your GPX directory.

Export as GPX

Feel free to tryisualizing the trac&nd exporting it as a GPX file

Note:

Weak points The OSMTrackeapplication can only be used on Android devices, it does not
work oniPhones.

Strengths Flexilbe, free, up to 2m accuracy, powerful satellite connection capability (fast
connection, even idifficult environments as you don't neesh internet connectior).

\ 33
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VIEMODULE 6:IBCOVBRGQGIS
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6.1.Purpose of the module

This module is dedicated to describing the QGIS software. It is a cartographic software package
for processing and analysing data. It is used to \pesgessand analyse the data collected
with GPS in the field. Thesctionwill show you how to download and insIG1SYou will also

learn aboufts interface and become familiar with it

6.2.Histay of QGIS

QGIS is a free, mufilatform GIS (Geographic Information System) software released under
General Public License (GHIe project began in May @ It was also called Quantum GIS
until September 2013.

QGIS is a Free and Open Source Software
1 OPENSOURCEX&TWARE

Asthe name suggest®pen), the idea behind this concept is openn€gensourcesoftware

is openin the sense that anyone can access its source code and create derivative software
products. The Open Source Initiative (an organization founded in 1998 by Bruce Perens and
Eric Raymond) focuses on technamadl not commerciatonsiderations. It isompatible with
software whose code is open but not frée.practice, however, a significant proportion of
opensource software imdeedfreeto use

1 FREE SOFTWARE

The free software movement goes further and advocates philosophical values. Some would say
it isalmost political.

Described for the first time in the 1980s by Richard Stallman, and popularised by his very strong
campaigns (with very strong opinions) via free Software FoundatiofrSF)the formal
definition of free software is based on four freedoms

1. Freedom to run the program for any purpose.

2. Freedom to study how the program works and adapt it to your needs.

3. Freedom to redistribute copies. Underlying principle or philosophy: to help others.

4. Freedom to improve the program and publisiprovements. Underlying philosophy:
to benefit the whole community.

Two of these freedoms (the freedom to study how a program works and the freedom to
improve it) imply ddacto access to the source code and therefore that the software is open
source

NB Opensource software is not necessarily free.
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6.3.Downloading and installir@GIS
X DownloadQGIS

The procedure for obtaining QGIS is very simple. Just go to their official download site
https://www.qggis.org/en/site/forusers/download.html

From this site, you will find the latest versions of the software, the various updates and the
stable versions of the software. The figure below shows the site interface

DISCOVER QGIS FOR USERS GET INVOLVED DOCUMENTATION English

Download QGIS for your platform

Binary packages (installers) are available from this page.

The cument version is QGIS 3.32.3 ‘Lima’ and was released on 15.09.2023.
The long-term repositories currently offer QGIS 3.28.11 ‘Firenze'.
QGIS is available on Windows, macO$, Linux, Android and iOS.

We are currently in feature freeze preceeding the release of QGIS 3.34. Please consider testing the prereleases. See road map.

INSTALLATION DOWNLOADS =~ ALLRELEASES  SOURCES

Download for Windows v

@ Download QGIS 3.32
N

Looking for the most stable version? Get QGIS 3.28 LTR
v

To download the software, simply click on "Download QGIS" and follow the pracedure

It is advisable to use the latestable versiorflLong Term Releagd TR)f the
software, compatible with your environment (operating system, hardware
. architecture). QGIS. TR versions arenore robust, with a better bug

management

The QGIS site policy highlights the latest version. To download thelsSt&atrsion, use the
linkright belowthe big green button

Download for Windows v

@ Download QGIS 3.32
N\

- I Looking for the most stable version? Get QGIS 3.28 LTR I

36

ey | Z ™
- Eepuiten g L

\,
ZACTUMDEV


https://www.qgis.org/en/site/forusers/download.html
https://qgis.org/downloads/QGIS-OSGeo4W-3.28.11-1.msi
https://qgis.org/downloads/QGIS-OSGeo4W-3.28.11-1.msi

x Version semantics

Major version Minor version Correctbn

| Nunbering | X, Y. z
Eamplel 2. 18. 28
BEample2 & 22. 11

Nonbackwardcompatible Additions of Corrections of
changes. Major evolutions backwardcompatible backward
bring newfunctionalities, functionalities, mainly compatible
Charactesstics radically changing the bug fixesand anomaliespor
appearance or additions of some security flaws
architecture of the functionalities

software

At the time of writing, (stable) version 8.ihcludes more tham patches. This continuous
updating of the software is why we recommend working with stable versions, even if you won't

be up to date with all the latest QGIS developments.
x Installng QGIS

After downloadingdoubleclick on the downloagt file, which is probably located in your
download folder. An installation window will appear giving you instructions to félkosoon
4 GKS F2ff26Ay3 6AYR2g6 | LILISENAZ Of AO01 abSEI

A QGIS 3.28.11 'Firenze' Setup = X

Welcome to the QGIS 3.28.11 'Firenze'
Setup Wizard

The Setup Wizard will install QGIS 3.28.11 'Firenze' on your
computer. Click Next to continue or Cancel to exit the Setup

3.28

Firenze

Next Cancel

P SUSTAINABLE ‘ 37
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Then

1- Tick the boxd accept the terms in theicerse Agreementg

2- ClickdiNexg

A QGIS 3.28.11 'Firenze' Setup

End-User License Agreement

Please read the following license agreement carefully

License overview:

1. QGIS

2. ECW Raster Plugin for GDAL
3. Oracle Instant Client

(Runtime)

5. MrSID Raster Plugin for GDAL
6. SZIP compression library (runtime)

@Ecept the terms in the License Agreement

4

4. The HDFS library for reading and writing HDF5 format

Q

1
Print

Back Next Cancel

If you want to have shortcuts on your desktop amthe taskbar, tick both boxes as shown in

the image below, then clickb S E (i O

[ZW QGIS 3.28.11 ‘Firenze’ Setup

Destination Folder

Click Next to install to the default folder or click Change to choose another.

Install QGIS 3.28.11 'Firenze' to:

IC:\Program Files\QGIS 3.28.11\

Change...

& Create a desktop shortcuts. @
B Create a start menu shortcuts.

Q

Back < Next > Cancel

\
#ZACTUMDEV
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Start the installation process by clickidg. v d@ydulnfight @ave to enter your Windows user
password;)this process will take a few minutes

A QGIS 3.28.11 Firenze' Setup - X 5 | 3.28.11 'Firenze' Setup

Ready to install QGIS 3.28.11 'Firenze’ @\ Installing QGIS 3.28.11 'Firenze' @\

Click Install to begin the installation. Click Back to review or change any of your installation Please wait while the Setup Wizard installs QGIS 3.28.11 ‘Firenze'.

settings. Click Cancel to exit the wizard.

Status:

back Cancel Back Next Cancel

Once the installation is complete, cligkA V. Cheékvhetherthe software isqow available
on yourcomputerand open it.

alF rechercher

o — \ 39
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6.4.Discovering QGIS: Getting started
x Understanding the QGIS interface

Note: The official QGIS documentation is availdiales.

Once QGIS is open, you'll see its interface, which we'll explore together.

[ exrrcices —ais

1 -

]

X

REVAWBEDB 2/
: re

er_Settings Plugins Vector Raster Database Web Mesh Pracessing Help
UeEpsALRD Batlod Ef s -=-0
- s ® 4 8

2

M A R R RN

L)

» [0 C windows)
» [ 14 (appdata)
v 7 P (gl
@ Geobackage 3
A Spatialite
G Postgresol
S SAP HANA
T Ms 5QL Sorver

Layers @
chRELrA 4D

= [ | W 05M Cycle Map
~ || ¥ Google Streets
= || W Esri Streets
Lo -

e

b @ Layer tools 3
4 b @ Mesh
» @ Network analysis

2
i

b @ Veclor table
b G Veetor tles
» d GDAL
» GRASS

Coordinate -10°-161° 95 Seale| 1:1

~ | i@ vegnifier 100% |3 Rotetion 0.0° 3| V| Reader @epsciaize @

Menu bar(1)

(Q EXERCICES — QGIS
Project Edit View Layer Settings Plugins

Toolbargmodifiable view{2)
DeARER® QeLppRPP:

Vector Raster Database Web Mesh Progessing Help

LabtllOR ERIEB-=-6

BeV.AwmB®

y - -

= W@ ® o B

)

+|12

[#]px

*re

&~ iy~ O Qv By ~ v RNIEG e

[T] »

Navigation panelg§nodifiable view and selection$3)

= Processing Toolbox a(
Browser @® AT
OET®O Q search..

-

(5 Recently used

‘jﬁ% Favorites - > @ Cartography
) » @ Database
» [ Spatial Bookmarks v gruemms
» GPS
r (¥ Project Home » @ Interpolation
» @ Layer tools
» [6] Home » Q vesh
) » G Network analysi
» [ C\ (Windows) Y Qoo
; » @ Raster analysis
’ D I\ {appdata) » @ Raster creation
J » @ Raster terrain analysis
g D P\ (prog) » @ Raster tools
e GeoPackage 4 gV?chranalysis
¥ G2 Vector creation
f Spatlathe + @ Vector general
» @ Vector geometry
' PostgreSQL » @ Vector overlay
e » @ Vector selection
:!_: SAP HANA » @ Vector table
@ Vector tiles
P s sQL Server o
L T b | » @ GRASS

\
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https://docs.qgis.org/3.28/en/docs/index.html

Map view(4) Layer pane(5)

Layers B®
o 0l & TE A AL
v d dept -

Status baf6)

Type to locate (Ctrl+K) Coordinate| -40° -161° ¥ Scale 1:1 ~ | @ Magnifier 100% % | Rotation 0,0° % |V Render €@EPsG:4326 @

6.5.Main menu bar in QGIS

The menu bar provides access to QGIS functions.

Below is a description of the standard hierarchical menus. Note that extensions can add new
options to the menus

The Project menu
ThedProjectimenuprovides access and output points for the project file. It provides tools for

1 Create aNewaproject file from scratch or use another project file as a template
dOperta project from a file, a GeoPackage or a PostgreSQL database
¢Closéa project or return it to its last saved state
dSaveda project in .qgs or .qgz format, in a file, a GeoPackage or a PostgreSQL database
OExportithe map canvas in different formats or use the laysultsectionfor more
complex outputs
1 SetprojectdPropertiestandd fiapping Optiongfor geometry editing

== = = =2

The Edit menu
TheEditmenu provides most of the native tools needed to edit layeibaltes or geometry
(seeEdting for details).

‘@ Undo
(Et’ Redo

=2 Cut features

éEditimenu items

Copy features
Paste features

E
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https://docs.qgis.org/3.28/en/docs/user_manual/introduction/qgis_gui.html#project
https://docs.qgis.org/3.28/en/docs/user_manual/introduction/qgis_gui.html#edit
https://docs.qgis.org/3.28/en/docs/user_manual/working_with_vector/editing_geometry_attributes.html

Pastefeatures a3

3 New vector layet
3 Temporary scratch lay¥r

Delete selected

Select3

3 III&T‘uSeIect Feature(s)

3 @3 Select Features by Polygon

3 E}% Select Features by Freehand
3 [.Er:ﬁ Select Features by Radius

3 Select Features by Vakie

3 @-j Select Features by Express{on
3 @-j Deselect Features from Alyers
3

3

3

i« Deselect Features frothe Current Active Layer

Reselect Features
=
= Select All Features

3 B Invert Feature Selection

E=) Add a record

a0
® 1 Add Point Feature

\‘E Add LindFeature

D
L2 Add Polgon Feature

[ 1 Add a arve

¢ L2 Add acircular strindoy radius

Add a circl&

3 - E‘J Circle from 2 points

3 : uD Circle from 3 points

3 C\D Circle from 3 tangents

3" 21 Circle from 2 tangents and a point
3“1 Circle by a centgroint ard another point

N G STAINABLE \
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Add a rectangl&

3 “iiRectangle from extent

3 “iiRetangle from center and a point

3 “* Rectangle from 3 pointglistancefrom the 2 to 3" point)

[=} =

3 I Rectangle from 3 poin{glistance fom the point projected ontsegmentg1

and p2)
Add a regular polygop

3 e Regular Polygon from center angaint
3 ‘LI Regular Polygon from center andaner
3 ;D Regular Polygon froéhpoints

Add arellipse3

3 s Ellipsefrom center and 2 points
3 D Hlipse form centeand a point
3 = D Ellipsefrom Extent
3“1 Ellipse fronFoci

Add annotatiory

3 [1] Text Annotation

37
A

3 © HTML Annotation

3 m SVG Annotation

Edit Attributes3

FormAnnotation

3 ly ModifyingAttributes of SelectedEntities
3 = MergeAttributes of SelectedEntities

Edit Geometng

3 % Move Feature(s)

3 % Copy and Move Featurg(s
3 Cﬁ RotateFeature(®

3 %Scald:eature@

3 % Simplify Eature(9

3 DAdd Ring

. = :
'“AT“’E #ACTUMDEYV
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3 %Md Part
3 @8 Fill Ring
@ :
3 EDelete Ring
3 % Delete Part
3 6:) Reshapd-eature(}
3 @ Offset Curve
3 dei? SplitFeature(®
do _ .
3 ¢ Split Parts
3 @ Merge Selected Features

3 ﬁ Vertex Tool (All Laygrs
3 ﬁ?( Vertex Too(Current Layéer

1 pa
3 & Reverse line

8 __
3 o' Trim/Extend Feature

e .
Rotate Point Symbols

g
C OffsetPoint Symbol

Toolsthat can be used based time type of geometry of the selected layer,,ipmint, polyling
or polygon

Menu bar Point Polylhe Polygon
Move Feature(s)  © 5
Copy and Move o
Feature(® - %

TheView menu
The map is displayed ihe map view(large main screen)ou can interact with these views
using thetools in the View menu. For example, you can:

1 Create new 2D or 3D map views in addition to the main map canvas
1 Zoom in and oubr movearound the map
1 Query the attributes or geometry of displayed entities
1 Enhance the map display with preview modes, annotatmmdecorations
1 Activate/deactivateny panel or toolbar
The menu also allows you to reorganise the QGIS interface:
1 ToggleFull SSreenMode covers the entire screen while hiding the title bad the
Windows task bar;

g FISUSTAINABLE \ 44
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https://docs.qgis.org/3.28/en/docs/user_manual/introduction/qgis_gui.html#view

1 TogglePanel Visibility: displays or hides activatgobnels- useful when digitising
features (for maximum visibility of the canvas) and for presentations
(projected/recorded) using the main QGIS canvas

1 Toggle Map Onhhides the panels, toolbars, menus and status bar and displays only
the map canvas. Combined with the full screen option, it allows your screen to display
only the map(lt is advisable to remember the keyboard shor€TRL+Shift+Tab to go
back to the default view.)

aviewdmenu items
[E New Map View
3D Map View3

3 “ New 3D Map View
3 Manage 3Map Views

@ Pan Map

@* Pan Map tdSelection
&@ Zoomin

o‘@ ZoomOut

Q% Identify Features

Measure3
3 T Measure Line
]
3 ™ Measure Area

3 ?/ Measure Bearing

2
3 @™ Measure Angle

E Statistical Summary

£4 Ekvation Profile

;] Zoom Full

c;_) Zoom to Selection

- 2 SUSTAINABLE \ 45
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https://docs.qgis.org/3.28/en/docs/user_manual/introduction/general_tools.html?highlight=zoom#panels

~
g‘-" Zoom to Laye(s)

@ Zoom toNative Resolutio(tL00%)
o@i Zoom Last

}B ZoomNex

Decorations3

3 [ GNA R X

3 & Scale BaX

z Bl yrasx

3 A} North ArrowX

3 |oTitle Labex

3 Copyright Labl

3 IE: Layout Extents
Preview Mode&3

3 Normal

Simulate Monochrome

Simulate Achromatopsia Color Blindness (Grayscale)
Simulate Protanopia Color Blindness (No Red)

N N N N

Simulate Deuteranopia Color Blindness (No Green)
3 Simulate Tritanopia Color Blindness (No Blue)

& Show Map Tips
L New Spatial Bookmaxk
”Ju Show Spatial Bookmarks
”Ju Show Spatial Bookmark Manager
~
F’' Refresh
Layer Visibility

3 “ Show All Layers
3 = Hide All Layers
3 @3 Show Selected Layers

N = " SUSTAINABLE \
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3 “= Hide Selected Layers

3 “E Toggle Selected Layers
3 Toggle Selected Layers Independently

3 = Hide Deselected Layers

Parels3 activate and deactivate any panel
Toolbars3 activate and deactivate amyolbar
Toggle Full Screen Mode

Toggle Pane Visibility

Toggle Map Only

Note: Under Linux KDE, tiRanels? , Toolbarsy andSwitch to full screen mode menas
in the Preferencesnenu.

The Layer menu

TheLayemenu provides a wide range of tools éveatingnew data sourcesdding themto
the project orsavingchanges to them. Using the same data sources, you can also:
1 Duplicatea layer to generate a copy where you can modify the name, style (symbology,
labels, etc.), joins, etc. The copy uses the same data source as the;original
1 CopyandPasteayers or groups from one project to another as a new instance whose
properties can be modified independently. As \ilithplicate layers are always based
on the same data sourge
1 Embedlayers and groupgSom another projecte.g., from aeadonly copythat you
can't modify
TheLayemenu also contains tools for configuring, copying, and pasting layer properties (style,

scale CoordinateReferenceSystem etc..).
dLayedmenu items

‘! Data Source Manager

Create LayeR

3 @ NewGeoPackageayeX
3 v: New Shapefile Layér

3 /% NewSpatiaLitdayeX
3 ﬁ New temporary Scratch Layer
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https://docs.qgis.org/3.28/en/docs/user_manual/introduction/qgis_gui.html#panels
https://docs.qgis.org/3.28/en/docs/user_manual/introduction/qgis_gui.html#toolbars
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3 EE]J New Mesh Lay&¢
3bobS&s Dt - [ F2S8NKX
3 [YJ New Virtual Layet
Add Layep
3 VoI RR +SO0G2NI [ F 2SN
3 'nAdd Raster LayXr
3 ﬁAdd Mesh Layet
3 ,a Add Delimeted’ext LayeX
3 'ﬂ Add PostGIS Layér
3 ff% Add SpatialLite Layér
3 R Add MS SQL Server Lager
3 g:Add Oracle Spatial Layer
3TEIRR {1t 11b! {LIGAFE [F&8NX
3 Add/Edit Virtual Lay#r
3 AddWMSlWMTELayeX
3 EEE:AddXYZLayel»(
3 BUAdIACCIBO { ¢ { SNIAOS [ F2SNX
3 €i%AddWCSLaye]}(
3 GZaAddWF&ayeX
3 ﬁ:Add Vector Tile Layeér
3 ’éAddt 2AYyd /f2dz2R [ I @ SNX
3! RR Dt- [ &8NX

Embed Layers and Groups

l RR FNRBY [8SNIS5STFAYAGA2Y CAfSX
i:t Georeferencer

Copy Style

Paste Style

CopyLayer

Paster Layer/Group
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Open Attribute Table

Filter Attribute Tabl&

3 Open Attribute Table (Selected Features)
3 Open Attribute Table (Visible Features)

3 Open Attribute Table (Edited and New Features)

lﬁf Toggle Editing
.
=1 Savel.ayer Edits

’ Current Edit§

3 Save for Selected Layer(s)
3 RollbacKor Selected LayelXs
3 Cancel for Selected Lay®r
3 Save for alldyers

3 RollbacKor all Layers

3 Cancel for all Layers

Save a%¥

Save As Layer Definition Kile

L4 Remove Layer/Group
D Duplicate Lay¢s)

Set Scale Visibility odyer(s)
Set CRS of Layer(s

Set Project CRS fromayler
Layer Properties

FilterX

Labelling

Show in Overview

ShowAll in Overview
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\0, 0
Hide All in Overview

The Settings menu

User Profile§

3 default
3 Open Active Profile Folder
3 New Profil&

e/
Ha Style Managet

‘% Custom PrjectionsX
O

[ Keyboard Shortculs

[T Interface CustomatiornX

Vh LIGA2y aX

(Settingstmenu items

\,
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The Plugins menu

QGIS is based on a system of extensions. This makes it easy to add new features to the software.
Some QGIS functions are implemented as extensions. QGIS extensions arenaither
extensions oexternalextensions.

Main extensions are maintained by the QGIS development team and are automatically part of
every QGIS distribution.

To install an extension, go to the me [ Plugins.| and seleci % Manage and Install Plugins...

NB: The main extensiongynot allbe loaded when you start QGIS for the first time, which is
why you need to know how to download and install extensions in QGIS

The Vector menu

The vector menu is used to process andlyseall vector layers that can be modified in any
way.

By default, QGIS adds Processing algorithms { Vector  menu, grouped by suimnenus.
This provides shortcuts for many common vetiased GIS tasks from different providers. If

not all these suimenus are available, enable thierocessingplugin in
Plugins » Manage and Install Plugins...

The Raster menu
The raster menu is used to process andlyseall pixel layers (image, photo, etc.).

P SUSTAINABLE [} 51
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VIEMODULE 7HANDLING GPS DATA

WITH QGIS
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7.1.Purpose of the module

This moduleshowsyouhowto processdataonceyou havecollectedthemin the field.
This stage of the course is all about making the data "spEaétefore, you will learn how to

import GPX data into QGIS, create shapetladtransform point data to lines or polygons

7.2.Processing GPS data in QGIS

In this section, you wilearn how totransfer data to the computer fats use in the QGIS
software

7.2.1. Connecting the GR8ceiverto the computer to retrieve GPX data

The most common procedure is to incorporate the data from a figgoformat produced by
the GPS receiver OSMTracker

GRX data generated byéGarmirt  Na8rO S A

1: Connect the GP®ceiverto the computer via cabje

2: When the computer prompts that the device is connected, operFtleeExplorer/Finder
navigate to the device arapen thefolder"Garmin’;

3: Then open the foldeiGPX

4: Copy the GPX fitmntaininghe date of collectioim its nameonto the computer's hard drive
(in our case, three files are copigd)

5: Paste the copied file into a folder previously created on the computer (in ouneasamed
the folderdDATA_G® COLLECT&R

5 ~ 4 A > Garmin eTrex 20x (H) Nom Nom
BirdsEye
Bex - Cust Maps Current
prTECompe - SN[ Gamin | uEem e
Sereenihots Tolumeiconcns CustomSymbols [> MNav
@ OneDrive - Personal Wl mtern ExtData | j Wa}fpomfs.gpx
Filters = :
B CrPC 3] GPx | | | Waypoints_08-A0U-22.9px | 4
BN Bureau = =
JPEG
4 Documents N || Waypaints0.gpx
rotiles
= Images
J Musique TE‘Yt- i
B Objets 30 .Position.gpx
B Teléchargements || 924486347.gma
B vidéos | | fs_image.ver
g Disque local (C:) =] GarminDevice
= UBUNTU (D) M. Garmintriangletm DATA GPS COLLECTER 5
- E'“M-E’J I gmapbmap - -
- Disque local () || grmapbmap.sum -
- Google Drive (G:) r_:-nw gmapprom MNam
GarmineTrex 30x (H) | s T e e
4 omn e Ll gmapprom.sum 1| | Waypoints_08-A0U-22.gpx |
1 | A Gormin elvex 30c ()| I gmaptz I - 1
Garmin [ startup Il ] Waypoints.gpx i
¥ Réseau [=5 system : | | Waypoints.gpx |
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GPXdata generated by OSMTracker
1. Export the GPX file from OSMTracker to your phone st¢nageed by the date)
2. Connect your phonwith the computerand navigate to the storage directory
3. Copy the GPX filnd paste it into #older previously generatedn the computey
e.g.0(DATA_G® COLLECT&R

7.2.2. Importing GPX data into QGIS
Launching QGIS after installation
There are three very simple ways to open the QGIS software.

The first is to type the word "QGIS Desktop" in the search bar, and the software logo is
immediately displayed. All the user has to do is click on the logo.

The second option is to doubdiick the software logo on the desktop.

The third option is to pen the "Start" menu, then search for the QGIS softw@ree you've
found it, click on the logo.

Importing data into QGIS

Several methods can be used to import the data extracted from tiSer&iverwhich are

now located in the foldedDATA GB/ h [ [ 9 ihtd BenFGIS software

1. The simplest method is thiSelect and Drag and Drogechnique. In this technique,
hold down the "Ctrl" button on the computer keyboaetick onall the filesyou would
like to import into QGI®ne clickeach fileonly), thendrag the data and drofhem
into the software'snap view area

2. The import technique from th@GIS Browsgranel, depending on the type of data
(Vector or Rasteor others such as GRPXhis technique involves first of all searching
for and identifying the data to be imported using the Q@®I®Wsel' panel, which
allows you to browse directories and explore dalf@avigating to your GPX files you will
find the following subitemst N2 dzi(i S (PIONASH (N2 diiliES¥trackp LI2 A y (1 & €
(POINTS)x i NJ (ORESK ¢ | & LIAROYNTS)E our example we only copied
dwaypointsgpx from the GPS receiviecorrespondingly onky & | & LJRvil gbitainé

data. In case you are working with GPX fiitee OSMTrackesou have also exported

= 0 yasie \ 54
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the track that youhave walked with your mobile phone. Therefdiee subitens

Gl &L AY G adE i MG O @ ddriayh dated

3. Importing GPX dataom the dLayera I y' I JoSIDEE

Importingvectordata from thedManage Layer§oolbag next to the
cbrowsek panel

_ Importingrasterdata from thedManage Layers Toolkamext to the
cbrowsek panel

= <

(If youdon't see these buttonsyctivate them in the ribbon under "View> "Toolbars™->

"Manage Layers Toolbagr

Q *EXERCICES — QGIS
Project Edit V Lay P M Ci E
8 ™ T —
(i 7] Lﬂ‘ Q Data Source Manager | Vector O X
%0V TN
0 v i) 12 - Vectol @ File Directory Database Protocol: HTTP(S), doud, etc.
1 T Encoding Automatic v
Browser —
QY T oRM Source 2
B W & @ - point Cloud Vector Dataset(s) E
B [ g *
% |’ ¥ Project 4 Delimited Text
YA » [6] Home &3 — —
= 1 [ €\ (Wind #§ GeoPackage (2 Open OGR Supported Vector Dataset(s) X
= » D 1:\ (appd Rl elS
s Y [» [ P (progli & > v A « Man.. > DATA... v C Search DATA_GPX_COLLECT.. R
[RTRY ~ 4 Spatialite
S — | !
@ f SpatiaLits & PostgresQL Organise New folder =- 3 o i
@ 3 ~
Ve il SAP HAI 4 MS SQL Server > @ Lorenz - Deutsct Name Status Date mo
" layers —
vdwVw m Oade I [ ] Waypoints_27-Nov-21.gpx ©] I 09/10/20,
m Virtual Layer il Desktop » 3
SAP HANA
* 4 Downloads #
&2 wvswmts
- = Documents #
4 WFS / OGC AP - Features
File name: |Waypoints_27-Nov-21.gpx ™ ‘ All files .
Eﬁ WCS
4
* XYZ
T
R Vector Tile 5
220 | T

Click on th&Add avectorlayet€ icon(1);

Click on théorowseicon marked withihree dots w X(®),
Select the data you want to impd8), then clickdOperg (4);
ClickéAdct (5).

= =2 =A =1
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Once you've clickedAdc, a dialogue box will opeshowing you the existing data within the

GPX file. You can either selectaglers or selectpecificdata andclickond ! RR § F @ SNA

@ Select Items to Add | Waypoints_27-Nov-21 X

C:\Users\beck lor\OneDrive - Deutsche Gesellschaft fiir Internationale Zusammenarbeit (GIZ)
mbH\Digitalisierun: Proj 1 Trainin Manual\DATA GPX R\W. ints 27-

Nov-21.gpx

Search...

Item Description
" route _points PointZ (0)
V" routes LineStringZ (0)
2 track _points PointZ (0)
/" tracks MultiLineStringZ (0)
i waypoints  PointZ (24)
Select All || Deselect All
» Options

— coc

Example of the successful import of waypoints:

G “Untitied Project — OGS
Project Edit Vew Layer Seftings Pluging Vecigr Baster Database Web Mush Progesing Help

W = i @ O = - _
L R O ARLAIPPRALBaLOOR . B #* Z T
eaev.Z2eP @ - _@ Q@aek ~ B
v
wa
Srouer ET]
Vo nevmre
i,
E °
R °
,H
¥ o
BB | wrs/oscon fe
b & ArcGls RESTServers 'y
-k conon
(] D o
[ (1] .
- - °
& o & w T 20
= W ¥ Waypoints_11-NOV-21 o
Vo - ¥ * route points
Vo routes
Vo track paints
tacks °
v o waypoints .o
» [] 3 OpenStreetMap %
L
°
e o
L Type to locate (Ctrl+K) Coordinate| -3,6217 6,1393 % Scale 1:59693 - & Magnifir 100%  |* Rotaton 0,0°

NB: The same processappl to importing Raster data

| v Render @EPSG:43E @

For a more detailed manual pleaséer tothe QGIS documentation evorking with GPS data

- G gIZ S
Cooperation mvars
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7.3Creating a data bagesxport toshapefile

By definition, a database is a collection of information organized in such a way that it can be
easily accessed, managed and updated. It is used by organizations as a method of storing,
managing and retrieving information.

In this case, the database is a folder dedicated to structuring the generated data. In our case,
the datawill belocatedin thedDATA_GPX_COLLEET& R, which already contains our GPX
files. This folder, containing all the data created (points, lines, polygons), represents the

geographic database.

1 Convertand exporiGPX data to shapefile

There are several steps to exporting da@ght-click thelayersfata concerned, then click

"Export’) then"SaveFeatures As".

Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Processing Help

NeERRE @ se R
A@V.Z2 BB & v
Q % [S12 < px ke 4
N-g-@v v (v v
Browser

Vo lnevme

'u ~ 5 02 Projekte

) » [] 00_Abgeschlossene_Projek
9 » [7] 01_Geplante Projekte

2, » [ 02_Athiopien

Y:i » [[] 03_Ruanda

‘ » [] 04_INATrace

- » [] 04a_INA_Trace_Honduras

&R » [] 04b_INA _Trace_Ruanda

& » [] 04c_INATrace_ETH

@) » [] 04d_INATrace_Rahmenvert]

\)., ] »
" layers

LIRS R -

}T‘ Zoom to Layer(s)
Zoom to Selection

©2 Show in Overview
Show Feature Count

@4 Show Labels
Copy Layer
Rename Layer

[} Duplicate Layer

[L Remove Layer...

£= Open Attribute Table
Filter...
Change Data Source...
Set Layer Scale Visibility...
Layer CRS

Styles
Add Layer Notes...

ﬂs@EL;'EE'o

FL‘ !‘@
Uo{_;: % Tp | UH >
®
. %
® % o
@ & )
®
° . ®
00® %

Save Features As...

Save Selected Features As...
Save as Layer Definition File...
Save as QGIS Layer Style File...

Properties...
| Waypoints 27-Nov-21 —waoin! iop

- 0 giz
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; (@ save Vector Layer as...

X

GeoPackage
Format

File name | (GeQ)AmTow
(Geo)Parquet

Layer name | AutoCAD DXF

RS Comma Separated Value [CSV]
ESRI File Geodatabase
FlatGeobuf

Encoding Geoconcept

Save onl| Geography Markup Language [GML]
» Select fii GeoJSON
GeoJSON - Newline Delimited
eORSS
GPS eXchange Format [GPX]

v Persist I2

¥ Geometi

Geometry INTERLIS 1
INTERLIS 2

Keyhole Markup Language [KML]
V! Indud| Mapinfo MIF
Mapinfo TAB
Exte jicrostation DGN
v Layer Of MS Office Open XML spreadsheet [XLSX]
Open Document Spreadsheet [ODS]

Force {

>

RESIZE N
PostgreSQL SQL dump
SHPT | 5.57 Base file
Spatialite
sQlite

a dq

The dialogue bod { F S + S Ol @dis. Bdiedt S NJ |
ESRI Shapefites the output format.

Open the browser dialoguly clicking on the button
with three dotsto the right of Wile nameé Navigate to
your desired locatiofinsert a new folder calle@ { 1 ¢ €
short for shapefiletype in a name for the neshapefile
layerand clickid @S ¢

Click ordOK to convert theGPX file into a shapefile

Q save Layer As X Q@ Save Vector Layer as.
&« > v A ~ « Man.. » Geodata v @] Search Geodata -] o ESRI Shopefie =
Organise ~ New folder = - 0 File name  _Training_CIV\Manual\Geodata\SHP\27-Nov-21_shapefile.shp €3
> @ Lorenz - Deutsct Name < Layer name
RS EPSG:4326 - WGS 84 - | ®
~ DATA_GPX_COLLECTER ¢
-
@l Desktop » ~ OSMTracker GPS q Encoding UTF-8 =
' Downloads # ~ SHP q Save only selected features
H Documents # » Select fields to export and their export options
- —— v Persist layer metadata
v Geometry
File name: 4
Save as type: ESRI Shapefile (*.shp *SHP) - Geometry type Automatic v

# Hide Folders

Force multi-type

Save Cancel V| Include z-dimension

4 Extent (current: none)

v

vV Add saved file to map Cancel Help

w 1 avar NOntionc

If the conversion was successful a notification pops up at the top of the map view.

Browser @ &)
V; lnevae
'ﬂ ~ 5502 Projekte =
g;]; » [7] 00_Abgeschlossene_Projekt
‘5 » [] 01_Geplante Projekte
ﬁ} » [ 02_Athiopien
» 7 03_Ruanda
m; » [ 04_INATrace
'ﬂ M » [] 04a_INA_Trace Honduras
@ » [7] 04b_INA_Trace_Ruanda
(=) » [] 04c_INATrace ETH
@ » [] 04d_INATrace_Rahmenvertr. +
v; 3 4
Layers a8
v@wwi-BRL

v @ 27-Nov-21_shapefile

V| ® Waypoints 27-Nov-21 — waypoints

- ot gIZ i

| Y Layer Exported: Successfully saved vector layer to C:\Users\beck lor\OneDrive - Deutsche Gesellschaft fiir Internationale =
i [FT7) Fon b Nttt 00 Menfnl i\ FNE Tenininn FTUAMn AN O andntACLIMM T Rim: 24 chonafila -

o

AN FNE Tomimine . C|
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== - = If you now browseo the file

e > - . path, there will beseveral files

[ Dkt N Ay in your a { | folder. All files
together  compose  your

" exported shapefile. The single

files are linked to eaclother

<« v M <« 21_GPS_Training_CIV > Manual > Geodata > SHP v C Search p

£ Home Name

> @ Lorenz - Deutsche Gesellschaft fir Internationale Zu 27-Nov-21_shapefile.cpg

; 27-Nov-21 shapefile.dbf and contain different
& Desktop 27-Nov-21_shapefile.pr information, such as the CRS
. Downloads ’ CEEp—— within .prj, the attribute table

. Documents 27-Nov-21_shapefile.shp

in .dbf and the geometrical

27-Nov-21_shapefile.shx

:pi“"'“ shape in .shp. Use the file
Music - r 7.
B s fandmg _onashp, if you wantto

@ OneDrive - Deutsche Gesellschaft fir Internation # ) Import flles (SeleCt Or drag and
R =91 drop) into QGl&gain

7.4Understanding the data attribute table

Thedattribute datakin a geographic data file, éattribute talded is easily accessible in QGIS.
Eachcolumn in the attribute table, also known as dfieldd contains information (or a
"variable") describing the spatial features (engume, classificatioayea, etc..).
This data can be used for various operations, such as
1 Data selectionfor example, to select countries whose demography is higher than a
given value.
1 Using a symbologyfor example, to assign a colour to the data according to its
importance.
In the attributestable, a row (ora crecordd corresponds to a spatial entifgr a éfeatured).
Onespatialfeaturecan bea single geometry (one point, one line, one polygon) onade up
of several spatially distinct polygons, lines or pointthe secondcase it is referred to as a
omultipart featurei

7.5Adding coordinate informatiomto the attribute table ofSPS points

Why generate the coordinates automatically when we sometimes have a notepad or an
information sheet in which wetedthe coordinate®y hand during &eld campaigr?

Because datare very sensitive elemerdand should note manipulatedunless absolutely
necessaryOnce they arewrongly noted,the information extracted from the raw dataill
become distorted. Each coordinate isinique and st like DNAthere are no2 similar
coordinates.

That beingsaid, if we have to manipulate or correct a coordinate can do so in the attribute
table. To do this, wdirst go into the attributetable to checkvhetherour points have X, Y or Z
coordinatedisted in the tableTo open the attributéable,right-clickthe GPS point data layer
within the @ [ I & SaNskiahd click dOpenAttribute Table.
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; -(QWN-NOV—ZLshapefi\e —7;eat;r’es Total: 24, Filtered: 24, Sél;ct"e;i: O = a X
| 7 R = & LY E &P PE = &
ele time magvar geoidheigh name cmt desc src ul =

1" O|NULL NULL NULL ' WP1 NULL NULL NULL NULL

|
12 0|NULL NULL NULL|WP2 NULL NULL NULL NULL

? O|NULL NULL NULL ' WP3 NULL NULL NULL NULL

r 0|NULL NULL NULL | WP4 NULL NULL NULL NULL

? O|NULL NULL NULL ' WPS NULL NULL NULL NULL

67 0|NULL NULL NULL ' WP6 NULL NULL NULL NULL

? O|NULL NULL NULL ' WP7 NULL NULL NULL NULL

; 0|NULL NULL NULL WP8 NULL NULL NULL NULL

; O|NULL NULL NULL'WP9 NULL NULL NULL NULL

10 0|NULL NULL NULL ' WP9 NULL NULL NULL NULL

F O|NULL NULL NULLWP10 NULL NULL NULL NULL

; 0|NULL NULL NULL WP11 NULL NULL NULL NULL

; O|NULL NULL NULLWP12 NULL NULL NULL NULL

; 0|NULL NULL NULL|WP13 NULL NULL NULL NULL

E O|NULL NULL NULL ' WP14 NULL NULL NULL NULL

mr o
1‘ Show All Features,| ‘L

Browsing through the attribute table of our GPS data we cannot see any coordinate information.

Therefore, we will autoatically generate and adwbordinatedo the attribute table.

To do that, rarkthe shapefile layer within thie [ | 8p@i¢EGpen thé + S OrfieBuNiE the
top and navigate td DS 2 Y S G N#endick@ ¥ AR DS2YSGNE !

() *EXERCICES — QGIS

Project Edit View Layer Settings Plugins RG]

0B B g -4 @‘ f 2§ Geoprocessing Tools
Geometry Tools
@V AWmEBER L/
“ - Analysis Tools
& L2 ~|px > Y Q Research Tools

M-@-R-0 (5w

Data Management Tools

Raster Database Web Mesh Progessing Help
C eE#HrE-m- -

Browser w Topology Checker
Vo laevme (¥ Check Geometries...
~ 5 02 Projekte =
» [ 00_Abgeschlossene_Projekt
L1 + [ 01_Geplante Projekte
£ » [7] 02_Athiopien

» [7] 03_Ruanda

w » [7] 04_INATrace
' ¥ » [ 04a_INA_Trace Honduras
@ » [] 04b_INA_Trace Ruanda
@ » [] 04c_INATrace_ETH
@a » [] 04d_INATrace_Rahmenvertr, o
Vi < »

Layers 28

SRS RS- - A

V| 27-Nov-21 shapefile

v ® Waypoints_27-Nov-21 — waypoints

- G
Cooperation

':‘D Collect Geometries...

%7® Extract Vertices...

@0 Centroids...
4 Densify by Count...

% Multipart to Singleparts...
¢~ Polygons to Lines...

X Simplify...

+" Check Validity...

@ Delaunay Triangulation...

wa Add Geometry Attributes...

P Lines to Polygons...

8 voronoi Palygons...

\,
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The dialogue box opens to run the function. Select the shapefile layer as input and click

awdzy €

|

(2} Add Geometry Attributes X
4
Parameters | Log Add geometry -
eyt attributes
o I— This algorithm computes
. 27-Nov-21_shapefile [EPSG:4326] geomelric properties of the
. Waypoints_27-Nov-21 — waypoints [EPSG:4326] features in a vector layer. It
generates a new vector layer
Calculate using with the same content as the
input one, but with additional
Layer CRS ¥ || |attributes in fts attributes table,
Added geom info containing geometric
S measurements.
g rary layer . )
[Create temporary layer] ‘—" Depending on the geometry
v/ Open output file after running algorithm type of the vector layer, the
attributes added to the table
will be different. [w
0% || Cancel
Advanced v| |Run as Batch Process... | Run ‘ Close | Help

After the function has been executed, the Log frame gives-aeth overview of the

LINEOSaaAy3d | yR

Parameters Log

| QGIS version: 3.28.4-Firenze
QGIS code revision: fd0fb72ab3
Qt version: 5.15.3
Python version: 3.9.5
GDAL version: 3.6.2

| GEOS version: 3.11.1-CAPI-1.17.1

' Input parameters:
{ 'CALC_METHOD' : O,

' TEMPORARY_ OUTPUT' }

Results:
{'OUTPUT" :
}

| Loading resulting layers

Q Add Geometry Attributes

‘ PRO]J version: Rel. 9.1.1, December 1st, 2022
| PDAL version: 2.4.3 (git-version: f8d673)
Algorithm started at: 2023-10-09T716:28:53
' Algorithm 'Add geometry attributes' starting...

'INPUT' :
\OneDrive - Deutsche Gesellschaft fiir Internationale
Zusammenarbeit (GIZ) GmbH\\Digitalisierung\\02

Projekte\\21_GPS_Training_CIV\\Manuall\Geodata\\SHP\

\27-Nov-21_shapefile.shp', 'OUTPUT' :

| Execution completed in 0.21 seconds

'Added_geom_info_db48c138_f£5d_4e88_bbad_8bl2dd2b524a’

Algorithm 'Add geometry attributes' finished

0 K${ NB AFEh § X FdkiGRdzat dehallssg. A
X

Add geometry
attributes

This algorithm computes
geometric properties of the
features in a vector layer. It
generates a new vector layer with
the same content as the input one,
but with additional attributes in its
attributes table, containing
geometric measurements.

Depending on the geometry type
of the vector layer, the attributes
added to the table will be
different.

'c:\\Users\\beck_lor\

B85 %

0% Cancel

\ Advanced ¥ | |Run as Batch Process...

1Chanrgre7Par§mVetersr\| Close Ii Help \

-
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(2 *EXERCICES — QGIS
Project Edit View Layer Settings Plugins Vi

B8R
a@V.AmEBEWR

v |12

Browser
QY™

‘ﬁ? Favorites

U

~| px

v [ Spatial Bookmarks

[-II Project Home

rﬁ] Home

7 1A (appdata)

[ P (prog)

e GeoPackage

f Spatialite
' PostgreSQL
I SAP HANA

Layers

cA®REGYAALD
~ | [l Waypoints 27-NOV-21

Added geom info
v ©® 27-Nov-21_shapefile
v © Waypoints_27-Nov-21 — waypoini

é Q@ Added geom info — Features Total: 24, Filtered: 24, Selected: 0

‘ 7

1

2

b
3
» [] C\ (Windows)
3
3

R

Y9

v

Atemporary\cratch laye O FAdded geom_infoppearsTo operits attribute table

right-clickon this layer andelectd h LISY ! GG NARO6dziS ¢ of Sé

;) Zoom to Layer(s)
Zoom to Selection
“F Show in Overview
Show Feature Count
@i Show Labels
Copy Layer
Rename Layer
[L] Duplicate Layer
Q, Remove Layer...
Move Out of Group
4 Toggle Editing
Eilter...
Change Data Source...

Set Layer Scale Visibility...

Layer CRS »
Make Permanent...

Export ’

Styles »

Add Layer Notes...

Properties...

The attribute tablanow containscoordinateinformation for every point (row)

- P TERP R = aa
sat hdop ageofdgpsd xcoord yeoord
NULL NULL NULL NULL NULL NULL NULLY-3.580181017695 5.944249743488
NULL NULL NULL NULL NULL NULL NULLY-3.580404861872  5.94411254867
NULE NULL NULL NULL NULL NULL NULLY-3.580578160589 5.943953691513
NULL NULL NULL NULL NULL NULL NULLJ-3.580780342426 5.943780392796
NULL NULL NULL NULL NULL NULL NULLY-3.580953641143  5.943650418758
NULL NULL NULL NULL NULL NULL NULLY -3.58112693986 594352044472
NULL NULL NULL NULL NULL NULL NULLY-3.580953641143  5.943318262884
NULL NULL NULL NULL NULL NULL NULLQ-3.580744238526 5.943339925223
NULL NULL NULL NULL NULL NULL NULLY-3.580542056689 5.943173847286
NULL NULL NULL NULL NULL NULL NULLJ-3.580310991733 5.943058314808
NULL NULL NULL NULL NULL NULL NULLR-3.580094368337  5.94291389921
NULL NULL NULL NULL NULL NULL NULL] -3.5799282904 594291389921
NULL NULL NULL NULL NULL NULL NULLY-3.579791095582 5.942993327789
NULL NULL NULL NULL NULL NULL NULLQ-3.579783874802 5.942776704392
NULL NULL NULL NULL NULL NULL NULLY-3.579603355305 5.942704496594
—E\ Show All Features
#ACTUMDEYV




7.6 Transformation of point lines

Select the shapefile layeropenthe @t NB O S & & A pade|byiRe2sing @TRE+ALB+T
Unfold thed + S O (i 2 NJcaleNd®Byb séldcetiye dunctiorr t 2skoypathé

@ *EXERCICES — QGIS

- a x
Project Edit Miew layer Settings Plugins Vector Raster Database Web Mesh Progessing Help
NeERES OPLAAPPrRA I RetbtPOR QEBIE-m- -
RV AmPR Ly =4 §& ® -« B ¥°
3 - 12 <[ px ~lre - ~
B~-a-G-5 B-RBEG e m T
Vo lcorme LS
] S °
o Favorites . Q searc
B |+ " Spatial Bookmarks . + @ File tools <
9, |* ¥ Project Home » @ GPs
2 » [6] Home [ + @ Interpolation
' v [ ca tWindaows) » @ Layer tools
» [ 1A fappdata) ° @ Mesh
%7 D10 o o o o » @ Network analysis
®R & GeoPackage b @ Plots
S £ Spatialite ° () Raster analysis
7 | W rosigresal » @ Raster creation
Ve B SAP HANA =3 . + @ Raster terrain analysis
" Layers a® L b @ Raster tools
CARTH-EAD : E \.‘eﬂarar\a\ﬁ.\s
< Lp Al TR ° ~_ () Vector arecton
. -
[ V] ® Added geominfo B | . 3 uay of ofset (parale) nes
] gZLshapeﬁle ¥ Aray of translated features
V| © Waypaints 27-Nov-21 — waypaint ° E Create grid
#F Create points layer from ta,
L 4 Generate points (pixel cent...
. 3 Generate points (pirel cent...
® ° L] k
s along line
s in extent
< » L4 s in layer bo... +
Q Typ Taggles the editing state of the current layer Coordinate| 5.942031%,3.579029° | Sale 1:1296  + | @ Magnifier 100% 3| Rotation 0.0 LnOEROntstopatl oo s @

Selectyour shapefileasd L y LJdzi> tidk thé ®NEreate closed paths® select a column
from the attribute table that indicates in which order the points will be connected. In case these

numbers are part of a textring (e.g.0WPZX) tick& { 2 NI

thend w daaédda / { 2afEeSséccessful execution

| @ Points to Path

Parameters Log

Input layer

| * Added geom info [EPSG:4326)

3 RN

Selected features only

I\/ Create closed paths [optional] I

Order expression [optional]

Iahc name

Sort text containing numbers naturally [optional]

Path group expression [optional]

Paths

[Create temporary layer]

v/ Open output file after running algorithm
Directory for text output [optional]

[Skip output]

0%

Advanced ¥ | Run as Batch Process...

em.w : . L a% STAAINABLE
IIIIII B (2

\
ZACTUMDEV

GSEG O2yiGlr Ay Ay3

Points to path

This algorithm takes a point layer
and connects its features creating
a new line layer.

An attribute or expression may be
specified to define the order the
points should be connected. If no
order expression is specified, the
feature ID is used.

A natural sort can be used when
sorting by a string attribute or
expression (ie. place 'a9' before
'a10").

An attribute or expression can be
selected to group points having
the same value into the same
resulting line.

Cancel

Help
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A newly generated layer callédt | {infvw& showsa line (the only feature of the layer)
connectinghe points. This still is a temporary scratch layer. In case you want to save this layer

into a file, rightclick on the layep selectd a | 1 S t S.NDecydyklildas output
format and set youpreferredstorage location.

ATTENTIONaveyoucapturedseveral distinct polygors the field and stored tliewaypoints
all together in one common fil@hen wanustgroup the pointso clearly indicate which points

belong to which polygon. Only then one line for each polygon is détherwisethis function
will simply connect all poisto one single line.

To group the points, we need a
column/variable in the attribute table that
indicates each poi@ affiliation to the
corresponding polygonin this example
below this is the columnd / 2 Ri&E
indicates whether a point belongs to polygon
1 (P1)polygon 22, etcX @
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