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Using GIS applications for field mapping — An
introduction

This workshop will provide training in effective field mapping and GIS analysis using
contemporary technology. With the advent of GNSS (Global Navigation Satellite Systems)
integrated into smartphones, researchers can now systematically document field data,
including accurate measurements, photographic evidence, and geolocation information. This
capability facilitates robust analysis within Geographic Information Systems (GIS), thereby
enriching research across diverse disciplines such as botany, ecology, archaeology, and urban
studies.

Accurate field observations are critical for many field-based disciplines and serve as a
foundation for innovative analytical methodologies. With skills in how to use this technology
efficiently, researchers can significantly enhance their data collection and analysis processes.

As a leading open-source Geographic Information System (GIS) software, QGIS is the go-to tool
for spatial analysis and mapping. This workshop will cover the use of QGIS in combination with
mobile apps, QField and OSMAnNd, to prepare for mapping in field and to manage, edit and
visualise features mapped in field.

The materials provided for mapping include the following parts:
1- Introduction to QGIS
2- Field mapping with OSMAnd
3- Field mapping with QField
4- Import field data and make your own field map

5- QField - More to know

Software used in the course
For the workshop you need the following software

e QGIS-mapping software to display, analyse and visualize geographical data.

e OSMANd - mobile app for mapping in field. It has important functionality like adding
waypoints, track movements and adding notes, pictures, sound and videorecodings. No
previous set up required before field work. However, data collected in field will most
probably need editing and be supplemented with analog notes before final analysis and
visualization in QGIS.

e QField - mobile app for mapping in field. It has important functionality like adding
waypoints, track movements and adding notes, pictures, sound and videorecodings.
Used in combination with QGIS highly customized field survey forms can be designed in
advance of fieldwork. This requires basic GIS skills that you will have the opportunity to
learn in this course. When field data is imported back into QGIS after field work it will
contain all recorded attributes and be ready for further analysis and visualization.
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Installation of QGIS

For the workshop, please, install QGIS 3.34 Long Term Release (LTR).

https://www.qggis.org/en/site/forusers/download.html#

The LTR versions of QGIS offer stability and are supported with bug fixes and security updates
for a longer period, making them ideal for professional use. Here's a simple step-by-step guide
to get you started:

Visit the Official QGIS Website:
Start by navigating to the QGIS official website: www.qgis.org.

The LTR version is prominently featured and recommended for most users, especially those
seeking stable environments for their GIS projects.

Choose Your Platform:

QGIS is versatile and available for various operating systems including Windows, macOS, and
Linux.

Click on the appropriate download link for your operating system.
Download and Install:

For Windows, you will have options like 'Standalone Installer' or 'Network Installer'. Choose the
Standalone Installer for a straightforward setup.

Follow the download instructions, which typically involve running an installer file. During the
installation process, you can choose default settings or customize the installation based on
your preferences.

Launch QGIS:

Once the installation is complete, launch QGIS from your applications menu or desktop
shortcut.

Upon opening, you might be prompted to install additional components or plugins. You can
choose to do this immediately or explore these options later.

Should you encounter any problems during the installation process, one helpful resource might
be the following installation guide:

https://www.qggis.org/resources/installation-guide

Installation of OsmAnd

Android markets: Google play store, Huawei AppGallery, Amazon.

GETITON o EXPLORE IT ON @ Available at
» Google Play wes AppGallery (o%% amazon

iOS: App store.

£ Download on the
@& App Store

Read more about OsmAnd versions and Purchases.


https://www.qgis.org/en/site/forusers/download.html
https://www.qgis.org/resources/installation-guide
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Download maps

The OsmANd app works with different types of maps, but it can only function fully with
downloaded offline maps, so after the Get started screen you are prompted to download map of
your region. You can choose a different region, restore from OsmAnd Cloud, or skip this step and
download maps later.

Download maps is a necessary action for further using map and navigation in offline mode.
Maps can be downloaded both by browsing through the regions list from the main menu and by
clicking on the needed territory on the map.

The files are updated monthly based on OpenStreetMap. Searching files by address, name or
coordinates offline is supported.

Note: OsmAnd cannot work correctly without downloaded offline maps.
Although the application supports Vector and Raster maps, it is strongly
recommended to start working with vector offline maps to make all functions
such as Search, Navigation, and Context menu work properly.

Installation of QField

Search for and install QField from google play or an app store of your choice.

Make an account on QFieldCloud when you have installed the app. From the first page you meet
opening the app, choose QFieldCloud projects, and then “Register an account”. Fill the
registration form and confirm your email before you try to log in.

Data for the course

Data for the workshop practicals is found in the folder “Data” that you will be copying from a hard
drive that the instructor will share with you. This instruction is found in the “Documents” folder
under Data.

Make a folder on your laptop/computer called SNAC_workshop where you store all the material
from the workshop. Copy the entire Data-folder to SNAC_workshop folder. Save everything you
generate during the workshop in this folder.
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1. Introduction to QGIS

What you will learn:

- Start QGIS 3.34 LTR (long-term release)

- Create anew map

- Add data layers

- Panandzoom

- Change data symbology and display properties

- Selectdata

- Measure distances

- Create map layouts

- Add legends, titles, North arrows, and other elements
- PrintamaptoaPDF

What you’ll produce

Two maps: one of lakes and roads and one of wetlands.

Start QGIS and add data

First, find the QGIS icon, shown to the right. The icon is often located Q

as a desktop or taskbar shortcut, orin a QGIS folder. In Windows 7 or -

10 it may often by found by left clicking on the Start button in the & cussaisTes
lower left of the screen and selecting QGIS 3.34 > QGIS Desktop 3. OSGeoaW Shell
3.34. \ QIS Desktop 3167

7% QGIS Desktop 3.16.7 with GRASS 7.8.5

ThIS WIU. Open the maln QGIS a Untitled Project — QGIS “ Qt Designer with QGIS 3.16.7 custo...

window. You create a new, empty E Bl H=w Ly Esdos Emlugins e QQ sAGAGls(,z,j.z)
project by clicking on the very left i

New from Template 4 S‘e!up
menu Project > New. Open_ s ~ Qo3
. ) Open From »
e Weimmediately save the Open Regent ,
new project via Project > Close R
Save As. 5 save Ctrl+S E' Rechner
° Make sure to save the [ save As... Ctrl+Shift+S BB rstudio
project in the Z:::’ ' B recois 40
SNAC_workshop directory |1y poperies.. Ctrl+Shift+P
and give ita proper name Snapping Options...
(e.g. “Proj1”)! impory/Expor '
¢} New Print Layout... Ctrl+P

14 New Report...
<] Layout Manager...
Layouts >

Exit QGIS Ctrl+Q

You now see the main window of QGIS, as shown below. It contains quite a few components,
including the menu bar at the top, a few more rows below with many icons, the Browser and Layer
filed on the left as well as the Processing Toolbox on the right. Hint: The functionality, i.e. amount
of icons in the upper rows is subject to additional plugins, so don’t be confused if you don’t see

4
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the exact same icons as shown. Moreover, the Processing Toolbox can be hidden; click on
Processing > Toolbox to activate it.

Q@ Proj1 —QGIs - =} X
Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Progessing Help
BRE Q%L pRAF Lo T |-, T

ARGV, A w @D i ® -~ B

2.0 5 2 bk A BA@YEDARARE-5 A ATMAA AL - (LB Ve X e HA 7D FEY/ARRR - .
Browser ® Processing Toolbox 2
i T®TO - e

Favorites -

» % spatial Bookmarks ’ Recently used

» [ Project Home + (@ Cantography

» [&) Home + @ Database

' O Browser + Q i ook

@ GeoPackage + @ Interpolatian

‘Spa' alite + @ Layer tools

PostGIS + Q) Mesh

P mssaL + @ Network analysis

@ Oracle H » Q) Plots

N Processing " Q ot anas

o o + @ Raster creation

B Vector Tiles + (X Raster terrain analysis
> Z3 XVZ Tiles - TOOl'bOX Q@ Raster tools

Q@ Vector analysis
Q Vector creation
Q@ vector general
@ Vector geametry
@ vector overlay
Q) Vvector selection

Layers

i =T 10

+ Q@ Vector table
+ Q@ vector tiles

+ A GDAL
» @ GRASS
b sAGA
Layers A Tenas orn
QD text window - 3.0.4
Cffpmand: |
Coordinats| 1.354,0.922 | Scale 1:1406326 ~ | @ Magnifier 100% % Rotabon 0.0° 3 | Render @ epsciaaze @

Now we will focus on adding and displaying data. As an example, we insert a basic
OpenStreetMap. In the browser go on XYZ Tiles > OpenStreetMap. There is also the option to add
Google Maps Satellite Images.

Browser EE)
QEvrym®e
P mssal =
@ Oracle
3 pB2
@ WMS/WMTS
HH Vector Tiles
v 355 XYZ Tiles
Google Maps Satellite Images
OpenStreetMap
@ wcs
A7) WFS / OGC API - Features
@ ows
& ArcGIS Map Service
&) ArcGIS Feature Service
3% GeoNode =

Layers LS
o i &% T F 0= i
v | & OpensStreetMap

+

You can pan about the map by using the Pan Map function, which can be found in the first row.
Adjacent, there are two magnifier symbols to zoom in and zoom out. By left-clicking on the map
and hold-dragging on the map you can pan the map; zooming also works if you have a mouse with
a mouse wheel. You can also play around with the other zoom/pan-tools: djj & @ O
Next to the pan function you can zoom to a selected area, the icon on the Ol
far right zooms out entirely.



Q@ *Proj1 —QGls
Project Edit Yiew Layer Settings Plugins Vector
BRE

®R@QV./m @

PO
Browser
Gvy®eo

@ GeoPackage

/£ Sputalite
@ poxcs
P mssal
Onacle

@B o2

@ wMs s

B vector Tiles
v 3 X2 T

2 OpenstreetMap

) WFS / 06C AP - Features
ows
PPN

Layers

cHARTY L -BAQ

v VI OpenSucetiap

LY 1

Y r-0-0-Boda@y X"

BE

cogle Maps Satelite images.

QAD text window - 304

e
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Baster Database Web Mesh Progessing Help

o % LI

IR, -~
® 2 B

A ATTAA AL - L Y2 XvE MY 70« FEZABEO -

Processing Toolbox
A ACR

» (D) Recentyused
» Q Catography

» @ Database

» Q Fietook

» @ interpolaion

» Q@ Leyertooks

> Q@ Men

» Q@ Networkanayss
» Q@ Pl

» (@ Raster analysis

» Q@ Raster cestion

> Raster termain anelysis
» Q@ Restertools

» Q@ vectorsmaiysis

» Q@ vectorcreation

> Q@ vectorgenesal

b Q@ Vector geometsy
> Q@ Vectorovedsy

» @ Vectorseecton
b Q@ Vectortable

b Q@ vectorsies

»

»

& ooa

» A TendsEarth

Command:

Coordnate| 2455095,14121352 | Y Scale 1:89981808 ~

& Magnfier| 100% S Rotaton 0.0° 3 V| Render

@ epsc:3e57

]

L

Click on the check box next to the OpenStreetMap layer, and note they toggle the layers’ visibility

on and off.

For now, we are removing this layer by left
clicking on it and selecting Remove Layer, which
is the far right icon in the Layers window.

Layers B
o il ® T © ~ & 7L
OpenStreetMap Remove Layer/
Group (Ctrl+D)

Now, we are using some data. Click on Layer > Add Layer > Add Vector Layer.

) *Projt — QGIS

Project Edit View

i
LA A

HDOww
Browser
evrvoe

& GeoPackage
/7 Spatialite
@ rostals
P wssa

@ Oracle

D os2

& wmswmTs
HH vector Tiles

& wes

&) WFS/ OGC AP

(LD Ows
A4 m21C N T

Layers

< % T

Settings  Plugins  Vector

Database

Web  Mesh

{0 Data Source Manager
Create Layer

Add Layer

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

Copy Style

Paste Style

Copy Layer

Paste Layer/Group
Open Attribute Table
Toggle Editing

Save Layer Edits

Current Edits

Save As..
Save As Layer Definition File...

2

Remove Layer/Group

yer(s)
Set Project CRS from Layer

Layer Properties...
Filter...
Labeling
Show in Overview
T Show All in Overview

% Hide All from Overview

Ctrl+L

Ctrl+D

Ctrl+Shift+C

Ctrl+F

3

Processing Help

s

"y Add Vector Layer...

¥, Add Raster Layer...

B Add Mesh Layer...

9,5 Add Delimited Text Layer...
@, Add PostGIS Layers..

Add SpatiaL ite Layer...
Add MSSQL Spatial Layer...
Add DB2 Spatial Layer...
@, Add Oracle Spatial Layer...
Add/Edit Virtual Layer...
) Add WMS/WMTS Layer...
EE2 Add XVZ Layer...

&) Add ArcGIS Map Service Layer...
€3} Add WCS Layer..

| Add WFS Layer...

() Add Arg6IS Feature Service Layer..
B, Add vector Tile Layer...

CatLtlloS

Ctrl+Shift+V
Ctrl+Shift+R

Ctrl+Shift+T

Ctrl+Shift+D

Ctrl+Shift+L

Ctrl+Shift+2
Ctrl+Shift+0

Ctrl+Shift+W
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This will open the Data Source Manager window where you need to select the source of the data
you would like to add. Click on the three dots in this window, navigate to the folder where you
stored the data related to this exercise and choose lakes.shp and roads.shp

() Data Source Manager | Vector *
-

e

v"’ @ File Directory Database Protocol: HTTP(S), cloud, etc.
Vector

[+
Encoding Automnatic b
Raster
Source

/ Mesh
*
Vector Dataset(s)

Delimited Text Browse
$%d GeoPackage
“ Ge ge
= + SpatiaLite

PostgreSQL
+*

MSSQL
*

Oracle

Close Add Help

2015 19:19

2015 19:19

201519:19

2015 19:19

1519:19

2015 19:19

1519:19

EI 6.01.2015 19:19
26.01.2015 19:19

SHP-Datei

kument

2015 19:19
2015 13:19
2015 19:19

1519:19

“roads.shp” “lakesshp”

If you click on Add in the Data Source Manager window, most likely a window will appear that
prompts you to decide on an issue concerning different coordinate systems. The coordinate
system of the OpenStreetMap that we used earlier is EPSG 3857 (WGS 84 / Pseudo Mercator), and
QGIS assumes you would like to continue working in this coordinate system. The input data
belongs to another reference system (UTM zone 15N), so QGIS suggests transforming the data
into the destination CRS of the OpenStreetMap. However, we do not want that, because we are
going to work in the coordinate system of the input data (EPSG 26915). Click on Cancel.
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Q Select Transformation for lakes X

Multiple operations are possible for converting coordinates between these two
Coordinate Reference Systems. Please select the appropriate conversion operation,
given the desired area of use, origins of your data, and any other constraints which may

altar tha "fit far nurnaca" far narticular francfAarmatinn Anaratinne

Source CRS EPSG:26915 - NAD83 / UTM zone 15N
Destination CRS EPSG:3857 - WGS 84 [ Pseudo-Mercator

Transformation ccuracy ©

|l Inverse of UTM zone 15N + NAD83 to WGS 84 (1) + Popular Visualisation Pseudo-Mercator |4
2 | Inverse of UTM zone 15N + NAD83 to WGS 84 (14) + Popular Visualisation Pseudo-Mercator 1
3 Inverse of UTM zone 15N + NADS3 to WGS 84 (15) + Popular Visualisation Pseudo-Mercator 1
4 | Inverse of UTM zone 15N + NADS3 to WGS 84 (38) + Popular Visualisation Pseudo-Mercator 1
5 | Inverse of UTM zone 15N + NAD83 to WGS 84 (23) + Popular Visualisation Pseudo-Mercator 1
6 Inverse of UTM zone 15N + NADS3 to WGS 84 (13) + Popular Visualisation Pseudo-Mercator 1
7 Inverse of UTM zone 15N + NADS3 to WGS 84 (12) + Popular Visualisation Pseudo-Mercator 1
8 Inverse of UTM zone 15N + NADS3 to WGS 84 (42) + Popular Visualisation Pseudo-Mercator 1 —

Inverse of UTM zone 15N + NAD83 to WGS 84 (1) + Popular
Visualisation Pseudo-Mercator

Scope:; Accuracy 2m in each axis.
Remarks: Derived at 354 stations.

Area of use: World - N hemisphere - 96°W to 90°W, North America -
Canada and USA (CONUS, Alaska mainland), World

Identifiers: INVERSE(EPSG):16015, EPSG: 1188, EPSG:3856

+proj=pipeline +step +inv +proj=utm +zone=15
+ellps=GRS80 +step +proj=webmerc +lat 0=0 +lon 0=0
+x 0=0 +y 0=0 +ellps=WGS84

A

Show superseded transforms | Allow fallback transforms if preferred operation fails Make default

‘ OK | Cancel Help

You can now close the Data Source Manager window.

This will add this data to your project and it appears in the middle of the QGIS window.

e ED Processing Toolbox 2%
oer=ze - A
P mssaL = A Search.
@ Oracle \ (0 Recently used
; De2 / | @ Cartography
B WMS/WMTS o | ) Database
Vector Tiles Q@ File tools
/ N 2
- @ Interpalation
aps Satellite Images Q@ Layer tools
eetMap @ Mesh
@ wcs @ Network analysis
) WFS / OGC AP - Features Q Piots

S ows

& ArcGls Map Service

@ ArcGIS Feature Service

3% GeoNode -
Layers B
o B % T 5@ FQ

v [ takes

v — roads

4 Type to locate (Ciri+K)

() Raster analysis
@ Raster creation
@ Raster terrain analysis
@ Raster tocls

(@ Vector analysis
@ Vector creation
@ Vector general
@ Vector geometry
Q@ Vector averlay
@ Vector selection
Q@ Vector table

Q@ Vector tiles

& GDAL

& GRASS

& SAGA

A Trends Earth

Coordinate  504566,4996058 |'® Scale 1:54538  ~ | @ Magnifer| 100% % Rotaton 0.0 ° + V| Render EPSG:26915 @

Coordinate | 504531,4995943 % Scale 1:54538 hd ﬂ Magnifier| 100% % | Rotation (0.0 ° V| Render <& EPSG:26915
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There are also useful tools along the bottom of the main window, see above. The coordinates (X,
Y) are provided on the very left. Next to that is the nominal scale, which can be selected via the
dropdown menu by clicking on the arrow, or by typing one in directly. The magnifier shows the
current zoom level; the rotation can be found adjacent. On the far right you see the coordinate
reference system, which is in our case based on the just imported shapefiles. If you click here, a
window will open, where you can select a different coordinate reference system for your entire
project.

Changing Layer Symbology

We can customize a layer’s appearance. Right click on the roads layer we just imported, and
navigate to Properties, then to Symbology.

% ‘% VE] A mmh  Nf L (&) Layer Properties — roads — Symbology X
{,Q Zoom to Layer a =
— 7 - = Single Symbol >
‘ I'g'l B Zoom to Selection (1; Information v Ling
. 3 Simple Li
Browser “F Show in Overview 3 ¢ imple Line
) W Source
GrRyYm® Show Feature Count
§¢ Symbology
P mMssaL Copy Layer
€3 Labels
@ Oracle Rename Layer
@ pe2 O puplcatet €5 Moses
uplicate Layer
@ WMs/W| L 4P v o Unit | Millimeters -
T LY 3D View
@ Vector Ti _é Remove Layer... Opacity 1000 % |-
w === i Di: s -
2z XYZ Tile Move to Top 4 Diagram Color
= - Fields
552 Oper Open Attribute Table E width |0.26000 oR=l
& wes / Togale Editing B8] Attributes Form
&) WFS / O Filter.. Joins < All symbols a v | gf
" Ows - . - Name Tags -
@ ArcGIS M Change Data Source... £ ':g':;;y cattrail  Showcase
= = dash b... Colorful, G I
& ArcGIS F Set Layer Scale Visibility... B} Actions o clon Grayseste
s - = dashbl... Colorful
4 GeoNod Layer CRS » , splay dash gr... Grayscale
Layers Export b - dash gr... Grayscale
i v - . - = dashgr... Grayscale
“ @ =T
i Styles 4 0 Temporal - = dashgr.. Grayscale =
Properties... Variables @B Save Symboal... |Advanced
» Layer Rendering
Style ~ 0K \ Cancel Apply Help

' (2 Layer Properties — ré No Symbols

On the top of the window you can choose
the general type of symbol, which is in our
case just a single symbol. If you open the
dropdown menu (see red arrow on the
right picture on the previous page), you

Categorized
Graduated
Rule-based

@ rrormation

A source

& symbology

. <> i Unit  Millimeters A
can see alltypes that are available (shown p— 1000% |-
at right). This is especially useful when E - o

Fields 3 =
working with categorized data. The [“JREE " °~ 4 &
symbology is currently set to single o 4 All Symbols a -]

. . . . A Name‘( Tags =

symbol and we will leave it like this for [5 B vl snowcase

@ - == dash b.. Colorful, Grayscale
now. g Adtions -~ dash bl... Colorful
, Display dash gr... Grayscale
. dash gr... Grayscale
In the lower part of the window you can E#EEE - o G
G Temporal - - dashgr.. Grayscale

apply different settings to the line, i.e. its
color, opacity and width. If you click on the B e

color field (indicated by upper red arrow) RS l ';:efv"e"de""g I —
another window will open, where you can -

specify the desired color.

- - dashgr... Colorful

Variables

Save Symbol...| | Advanced v
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Moreover, you can define the appearance of
the symbol by opening the Style Manager
(indicated by lower red arrow). Here, it is
possible to choose the appearance of the
symbol out of a huge variety provided in
different tabs (shown to the right). Although
there are many options you can set, for now
just choose black as color and 1 as width to
specify roads.

Repeat this process for the lakes layer,
specifying a light blue interior, and darker
blue boundary for the lakes. Hint: if you
have opened the Symbology tab in the
Properties of the lakes’ layer, you need to
left click on the actual fill type in order to
set the fill and stroke color (shown to the
right).

Now, your map should look something like
the image below.

Browser a®
Lev=Teo
Favorites
W Spatial Bookmarks
[% Project Home

Field mapping and GIS

(2 Style Manager X
::’“"“5 All | " Marker \/'Line = COFll & ColorRamp b Text Format @i lal < »
~ Tags E

Colorful

Grayscale

showcase | N --------  -oaaao aoaoo.o.
Topology

Smart Groups

Blues dash black dash blue dash green
-------- . o) ®
dash red dot black dot white dot blue
Add Tag...
Add Smart Group... Y ) *  —
Modify Group -
< Import / Export~ || d~| = | [/ 255 | Q Filter symbols...
Close Help
(2 Layer Properties — lakes — Symbology X
X = Single Symbol -
@) nformation - [ e &
M Simple Fill
A3 source
Symbology e
d D L —
 abc ELE
(abc BV
ﬁ 3D View Symbol layer type Simple Fill -
| oiagrans Fillclor -
E B Fill style I Solid MR=S
Stroke col I -
E Attributes Form 1ok color &
) Stroke width 1.000000 @ 3| Millimeters  ~ | (=]
oins
G Stroke style Solid Line MR=S
<N Storage Join style I Bevel MEES
B hctons -
x |0.000000 -
Offset Millimeters MEES
, Display y |0.000000 e
5/ Rendering
@ oo
Variables
V| Enable symbol layer ¢ Draw effects

!‘ Metadata

» Layer Rendering
E Dependencies

- | Style ~ oK | Cancel Apply Help

&) Home
Ty

&’ GeoPackage
/ Spatialite
@ rostGls

P mssaL

3
3
3
3

@ WMS/WMTS

@ Vector Tiles
b I XYZ Tiles -
Layers
o [ & T &~ *0

I lakes

V| == roads
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Inspect attribute table

So far you have become familiar with the geometrical objects of the roads and lakes shape-files.
As explained in the video material, geographical data consists of not only the geometry of the
objects but also a description of what the geometrical objects are. This information is stored in
an attribute table. You can click on any object in the map window and see its description from
the attribute table. Choose the “identify features” tool and click on a lake or a road. A window
called “identify features” will appear.

Q,
Another way to the see the attribute information is by selecting the layer of interest in the layers
panel, right click and select “open attribute table”. For the lakes the table looks like this

Q lakes— T

J o & g a T B & D EE E &
4 AREA  ~  PERIMETER LAKES_ LAKES_ID ACRES SIZE_CLS X_Centroid ¥_Centroid

2| 491943700000 3574450000 121,51 3 504568,6113430... 4907558,408330...
3| 471217400000  3407.417000 19 18 116,54 3| 502835,6201549... 5000561,467229...
4| 427834900000  3080,871000 21 20 105,68 3 500066,7602690... 5000177.312189...
5| 296155100000  2683,757000 2 41 73,15 3| 507508,3358499... 4998236,963030...

It contains information about the area and perimeter of the lakes as well as some other
information, for instance the LAKES_ID that is an unique identifier for each object. You can sort
each column in increasing or decreasing order by clicking on the column name. If you select a
row, the corresponding object will be highlighted in the map window.

4 Q lakes — Features Total: 38, Filtered: 58, Selected: 1
' [} 3 B & LT E }_'
AREA = PERIMETER LAKES LAKES_ID
2 491943, 700000 3574,450000
3 A71817,400000 3407, 417000 19 18

Create a Layout

We often wish to create a map depicting our data, plus information such as title, legend, north
arrow, and a scale bar. In GIS software, such a map is called a map layout, and it is a way of
organizing and presenting geographic information in a clear and visually appealing manner. It
involves arranging the necessary map elements on a page, such as:

e the mapitself,
e grid
e legend,

11
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e scale bar,

o title,

e north arrow,
e source (CRS).

The layout is carefully planned to ensure clarity, readability, and to accurately convey the
intended message or data to the map's audience. It's an essential part of map-making that
focuses not just on showing geographic locations, but also on making the map easy to use and
understand.

To do this here, first create a new Print Layout by clicking 7
on the indicated symbol in the first row of icons. QGIS e~ acs ) _
fayer Settings Plugins Vector Raster

Project Edit View
promptsyou toinsert a title for your map. Choose a proper 3 DEe M ® s

2L RNPE
name, e.g. Proj1_Hugo_Lakes-Roads. LT

New Print Layout
(Ctrl+P)

A new window pops up showing an empty canvas. Make ~ # Onx TE L TOTOr
sure to set the layout to landscape, because our data is rather wider than tall. Click on Layout,
scroll down to Variables and check whether layout_pagewidth equals 297 and layoutpageheight
equals 210 (see picture below).

[

. 0, %, [, 2 P, I R N |, teo, | |t 2o, [0, o, fpeo, a0, foo, p20 e, P57, P2 P Items | Undo History

Ui

[ tems

#2113 ¢ @ ltem

13—

5]

[z

T Layout  Item Properties  Guides

Layout
Margin units mm

ATE Top margin 0.00
& Left 0.00 < Right 0.00
A Battom  0.00

o= Resize layout
Pl]
i  Variables
7 Variable Value
> Glabal
» Project
* Layout
layout_dpi 300
layout_name ‘Pry1_Lakes-Roods
& layout_numpages 1

layout_pageheight 210
layout_pogeoffsets (0]

Ipoue pagmwah | 257 —

&

x: 95.88 mm y: 47.8591 mm page: 1 58.3%

If that is not the case, change the layout by right clicking on the empty canvas in the middle, and
navigate to Page Properties (shown underneath).

This will open the Item Properties o Layout  Item Properties | Guides
. - Item Properti EE)
on the right next to the Layout Redo t;r” ’Oz_e”'“
. . - age Size
window itself. Here, you can _
. . Manage Guides for Page... Size A4 iR =8
choose the orientation, where we . i
' | 4 Remove Page Orientation | Landscape ~ | €
setitto Landscape.
p Width 297.000 3 €
mm
Height ~ 210.000 3 €

Exclude page from exports dﬂv

Background M
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Now, we add a map via the icon on the left side like shown below. Left click on the empty canvas
and drag the size of the map. Afterwards, the lakes and roads will appear.

R O O O O I e

o =l ol

o lla w?’ro-%?‘@

=
5

7

e

B8 G 88 o7 0w 5F @ & of & &

n‘ :mn‘ 150‘ 160‘ 140‘ 120‘ mﬂl an‘ 60‘
P AN Tt A AN Tt A B AR o A T A

Now, your map should look something like the image below

R IR -CINP - APA Lo

oamali el B

[ZIN o =)

il Bt BB

‘240 ‘zsn
[RERRRRRRR RN

‘an ‘mn ‘12n ‘14EI |15n ‘mn ‘znn ‘zzn ‘zw ‘zsn Hzan ‘znn |zzn ‘zm ‘zsn ‘zsn ‘4nn
P SR IR it TR i N RTINS IR s SN S SN | TR N vt SO A W O a B |

P

40‘

el

ao“

=l

120 ‘

=,

1
[T
)

BB PrdifFddahvEEDG

160 ‘

180 ‘

all,

It is advisable to change the scale of the map,
because there is a huge white boundary that does not
contain any information. Check the scale of the map in
the Item Properties window (picture to the right). If you
compare this to the scale in the QGIS main window, it
probably differs. Adjust the scale in the Print Layout so
that the white boundary shrinks. You can also use the
Move item content function (toolbar on the far left

Item Properties
Map 1
o ER G

w Main Properties

Pel

roject CRS

items

Scale 58751
: | oo, |
n T B B
s
) |21
BT
a
e -
o
o
Move item content
+]
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side) to move only the content of the map within the frame. Finally, drag the frame

SNAC workshop - Field mapping and GIS

necessary.

Layout

Map 1

Scale

CRS

We add the most common layout elements such as

a north arrow,

a scale bar,
alegend and

a descriptive text.

Let’s start with the north arrow. To add new
elements to the map, we go to Add ltems in the
main menu on top of the window. Then, click on
Add North Arrow. Hint: adding a north arrow is also
possible by clicking on the corresponding icon in
theicon list on the left side.

Q *Proj1_Lakes-Roads
Layout Edit View

Items
RRRX é 4 Add 3D Map

P

o

) O [ 51

4

v BE%
i

2=

0

| 40| 20
vl b b

&0

I'JHKEIEU

v Layers

Item Properties

Follow map theme

v Extents

2
|

Guides

Item Properties
PR T IR,

v Main Properties

50040

Map rotation  0.00 ®

Use Project CRS

V' Draw map canvas items

(none)

Lock layers

Lock styles for layers

X'min 499459.363
Y min 4996395.707
X max 510363.534

Y max 5004973.654

Atlas Settings

as big as

ol

ppm

» Add Map
=5 Add Picture
., Add Label
+, Add Legend
=== Add Scale Bar

3, Add Shape
- Add Marker
/5 Add Arrow
[ Add Node Item
=0, Add HTML
o Add Attribute Table
¥, Add Fixed Table

Ay Add North Arrow

>
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You can now drag a frame that will contain the north arrow like shown beneath (red arrow / red

box).

[ O
| O
1 1

You should see a default north arrow in the box you just created. Note this new element in the
Items list on the top right of the window. You can choose from different types of north arrows like

shown below (blue box).

PR OO P 3 N 1< O = ORI O 22 OO P = O

v enaren
¥ Map 1

200 [220 [240 [260 280 o0 20
o Hafinan anel Fnnnnn oWl LR R R BB B2 ems | Undo History
| < items
| B ® @ ltem
b
bz JEE
5| 3
o2
= 3
e
B|Add Label
A r
Layout  Item Properties
Item Properties
Picture
© SVG image
Raster image
SVG Groups
ccommodation
amenity
. ™ amows
1 ] backgrounds
! components
{ crosses
a " emergency
entertainment
food
7 gpsicons
= [ — 7 health

Guides

SVG Image

&5
4>

AA

~/
-,

¥ SVG Parameters

mages/north_arrows/layout_default_north_arow.svg

=
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We also would like to add a =

B —

scale bar. You can click on the T

Add Scale Baricon or go to the & w—
drop down menu Add items >
Add Scale Bar. You candragthe /57 -
desired size of the scale bar and

place it in the main window -

(picture on the far right). N
[ " kai
P——
Formatting a scale bar is a bit more complex than a layout | Item Properties = Guides
north arrow. Open the ltem Properties to see what ':;g;ger”‘“ &
we can set. Inthe Main Properties you can decide to + Main Properties
which map it should be linked. Moreover, you can Map |0 Map 1 -
specify the Style. We keep the current settings, but Style | Single Box -
it is useful to keep these things in mind, especially v Units
if you are working with more than one map. Below Scalebar units Kilometers -
we can set the Units, e.g. kilometers. Depending on Label unit multiplier  1.000000 2
the scale of the map, it might be necessary to adjust Label for units km
it Number format Customize
You can also change the appearance of the v Segments
Segments, e.g. amount, position and width. Segments left 0 =
Currently, there are two segments on the right side. right 2 -
Decide on a proper way according to your map / ¢ Fixed width 1000000 units -
. . Fit segment width 50.00 mm
data you want to present. For instance, a Label unit —
U.00 mm
multiplier of 1, increasing the number of segments e 3,00 mm s
to 5 with a fixed width of 1 units will result in the i sEaEE sl 1
following scale bar: Subdivisions height 1.50 mm
0 1 2 3 4 5 km
[ s s
Hint: the scale bar is of course linked to your map and therefore = hooree as
to its scale. The scale bar changes dynamically when changing 150 mm .
the scale of the map. In this example, the shown scale bar is v bispiay
subject to a map scale of 1:50,400. gax margin Low mm <
Label margin 3.00 mm s
Vertical label placement
It is also advisable to change the font, as the default is too small Above SEgmfm =
in most cases. Scroll down to Display in the Item Properties e e sl -
window of the scalebar. primary il I
Secondary fill ~|
Make sure your scalebar is properly formatted. The primary e —

criteria are readabilty and clarity. The default is often placed with
too small font, or odd break values.

Division style

Subdivision style
Alignment Left

Font -

Font
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Most maps need a legend as well. You find the correct tool in the left

toolbar: Clicking on the Add Legend tool activates the cursor as a crosshair,

and allows you to click-drag on the layout to place a legend.

60

“|Add Legend

Y

items

“

FEL
% <Legend=
= <Scalebar>

<Group>
TN
™ North Amow
Map 1

SRS

Layout  Iem Froperties  Cuides
Item Properties
Legend
v Main Properties
Tile
Map Map 1
Wrap text an
Arrangement | Symbols on Left
W Resize to fit contents
v Legend Items
v Auto update

[ 1akes

- roads

£

o=

|
[RRNRNN]

Again, choose a proper format for your legend (i.e. increase the font). Hint: in the /tem Properties
window of the legend scroll down to Fonts and Text Formatting.

Now add a title to your map L (use Add Label on the
left toolbar to do so). Change its text as well as font and
size in the item’s properties You can add your name in the
same manner.

Make sure your map has a title, legend, north arrow,
and a scale bar. These elements should be reasonable
and well-positioned.

Your layout should look something like the image below,
butyou don’t have to match it exactly of course. Just make
sure to include the required elements, listed above. We
encourage you to use different fonts, colors, north arrow,
and a scale bar, or at least peruse what are available.

w Appearance

Font

|| 10,0000 =
Recent Fonts 4
Configure Format...
Copy Format

Paste Format

4 >
V5
'
> \
4
4
4
v|
|
EEEENN
HEEN

=

4| O

Justify

|
' HOEEETN
‘ Copy Color

Paste Color

Rotation | 0,0 °
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Hugo Lakes and Roads

by your name here

|/

[ lakes
— roads

Export map as a PDF file

Let’s export the map to a PDF file. Click on the Export as

PDF... icon in the toolbar on top.

You will be asked to give a file name; choose a
proper name e.g. Proj1_Hugo_Lakes-Roads.pdf
and save the file in the directory of your project.
After clicking on Save, QGIS opens a new
window where we can set the PDF Export
Options.

QGIS offers to save the file as Geospatial PDF. It
is not necessary, but at least useful to save it as
GeoPDF. Basically, a GeoPDF is like a normal
PDF file. However, it contains additional
functionality. A GeoPDF directly saves the
spatial coordinates of the area / map.
Accordingly, the file is immediately assigned to
its correct locations. PDF software like Adobe
Reader has special tools to measure distances,
which can be used if the file is a GeoPDF.

It is advisable to remove the tick at the bottom
so that QGIS don’t simplifies geometries to
reduce the output file size.

Note: every setting is dependent on your

specific task and desired result. If your map is very complex, i.e. it contains many layers in a high

Layout Edit View Items AddlItem Atlas Settings

is| &

m @ o v| Export as PDF.
S T 2 DR =

(! PDF Export Options
w Export Options

Always export as vectors

v | Append georeference information

¥ +/ Create Geospatial PDF (GeoPDF)
Format IS0 32000 Extension (recommended) A

v Include multiple map themes

Layer Structure

Uncheck layers to avoid exporting vector feature information for those layers, and
optionally set the group name to allow multiple layers to be joined into a single logical PDF
group. Layers can be dragged and dropped to rearrange their order in the generated
GeoPDF table of contents.

Layer PDF Group Initially Visible Include Attributes
2 lakes v v
%/ roads ' v

w Advanced Options

Disable tiled raster layer exports

Simplify geometries to reduce output file size

\ Save Cancel Help
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resolution, it can also be useful and time saving to simplify geometries and / or save it as normal
PDF!

We keep all other settings. Click on Save, if you are done. Also, remember to save your project
frequently while working. Save and close your project.

Symbolize Categories

You just learnt how to make a map and symbolize simple features. In this section you will learn
how to symbolize features that have different categories.

Create a new project named something like “Wetlands_proj” and add the layer “wet_land.shp”
from the project directory. This layer shows polygons for wetlands near Hugo, Minnesota. Hint: if
you are unsure how to add the layer, check the previous assignment. In case QGIS wants to
transform coordinates between different reference systems, cancel this step. You should see
something like this underneath:

Browser @®

OETHO
Favorites

» 0 Spatial Bookmarks

» [ % Project Home

[&] Home

=)

&’ GeoPackage

f Spatialite

@ PostGls

P mssaL

@ Oracle

[ ps2

@ WMS/WMTS

BB Vector Tiles

v I XYZ Tiles -

-

»
»

Layers @
o @ &7 &8 R0
wet lands

=3 Layer Properties —
. Q Lay v ) No Symbols

= single symbol

(i Information

Right click on the wet_lands layer, go to = crocuacd

. . 3R Source B Rule-based
Properties > Symbology. Click on the . e 2| e
S 25D

dropdown-menu at the top of the
window to apply Categorized symbology. &S

. () Layer Properties — wet_lands — Symbology X

Choose WETLAND_TY in the dropdown = [ cotegoraea =
menu of Value. @ information value ~ e
‘)\"\'- Source Symbol 1.2 aren -

& Symbology EYa— 1.2 PERIMETER c

123 wW_HUGO_
Symbol
123 w_HuGo_ID

abc ATTRBUTE

2 WETLAND_TY
Diagrams String(16) NULL|
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There are no values yet, because they first
need to be classified. Therefore, click on
Classify at the bottom of the page.

The assigned color scheme is displayed
for each category (see at right). You often
have a large number of categories and
want to change colors for some of them.

() Layer Properties — wet_lands — Symbology

@@ nformation

23 source

‘ Symbology

NENCH

.
" Diagrams

iE e
B8l Attributes Form

Joins

£ Ausiliary Storage

B actions

@ Display
& Rendering

e Temporal

Variables

Bl Mctadata

™ Dependencies
Legend

QGIS Server

B pigitizing

= categorized

Value abe WETLAND_TY

symbol ||

Color ramp

Random colors v

Symbol ¥ Value

<
]
-

L
PA

PF
pPss
PUB
puUB
PUB!
u u

<ddglddl)i
ONEEEEECE

Legend

PEM

Fd
G

ity | |48 ||=
b Layer Rendering

Style ~

Delete All

Advanced ~

Cancel Apply Help

Let’s assign the lakes (L) a blue color, and since the U-value (which means uplands) is such a large
part of the map let’s apply a rather bright color to make the map more readable. Mark the L-value
in the table of symbols and click on the color field on top of the window (red arrow).

= Categorized - Q L e
Value abc WETLAND_TY *||E
« [1Fin

Symbol v
C:nr ramp ‘ Random colors ‘ v D Simple Fill E{EJ
Symbol ™ Value Legend
vl L L N
VI pa PA a8
| PEM PEM
v/ PF PF
vIE PSS pss
vl PUB PUB
vIl PUBFd  PUBFd
vl PUBG  PUBG
v/ u u Symbol layer type Simple Fill v
vl all othe.

Fill color s @,

Fill style B soiid > | €

svoke coior | (N - <.

. . . Strok: dth 0.260000 @ |3 || Millimet b @
Another window will pop up showing the color e e =
. . k | lid Li = =
properties of L. For now, we’ll choose a light blue Stroke sl soldtine €
lake color, and a darker blue outline for the lakes Join style R oo =
and keep the outline width as is. Hint: to be able offeet * 0000000 T —
to change the color click on the color field ¥ [0.000000 -
(indicated by red arrows). Apply by clicking on V] Enable symbol layer €= DT
OK.
‘ oK Cancel Help

Now, let’s assign another color to the uplands (U symbol) as well. It’s the same procedure: click
on U in the list like shown above, open its properties and adjust the fill and stroke color. We would
like the Stroke colorto be transparent. Hint: click on the dropdown menue (red arrow) and activate
Transparent Stroke. The fill color could be in a light tan color.
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Your map should look something like the figure
below. Don’t worry if your wetlands polygons are a
different color, just make sure the lakes and
uplands are assigned correctly.

Save the project with your data, close it and
continue with the instructions below.

Qu X
v Fill r{"b
L a3
Symbol layer type Simple Fill A
Fill color ~ E,
Fill style I soiid \MKEE
Stroke color v Ev
Stroke width 0.260000 @ |3 Millimeters w é,
Stroke style Solid Line > E,

Join style =] — Transparent Stroke

x | 0.000000
Offset

FIYRFTY

y | 0.000000
I

v | Enable symbol layer e, Dra N
- \J
]

v
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Adding basemaps via plugins

There are different ways to add basemaps to your project. You have already seen how to add
from the XYZ-tiles option. You can also add via plugins, i.e. small program additions to QGIS. A
very convenient one is the QuickMapServices plugin.

To activate it, navigate to Plugins - Manage and install plugins. Via the header Not installed
-> search for Quick map services in the search bar.

(&) Untitled Project — QGIS
Project Edit View Layer Settings JE0LIEY Vector Raster Database Web Mesh HCMGIS SCP Progessing Help

=] [ T 87 ¥ Manage and Install Plugins... Y= |

D Q e - Pytho Console ; Ctrl+Alt+P {E “ Ib IEI Q ~
m % KJ; ‘{% ﬁ EE’J W IPH - Plugins 3
Lat Lon Tools »
A " (:8 OD l;’ Map swipe tool r

hEpLpREH-€© % PomEA -k e\ OEEEE B =

Browser

aw I__ | Multiple plugin updates are available

Click on “Install”. After it installed, you should be able to find QuickMapServices button in the
Web Toolbar

2@

Click on the left button and navigate to Settings in the drop-down menu. From here, go to “More
services” and click on Get contributed pack. In the adjacent Visibility tab you can choose
which basemaps you want to turn on and off.

Save your changes.

Installation of Plugins needed for the Workshop

In the following section we will install another two Plugins that will be needed during the course.

Navigate to Plugins > Manage and Install Plugins. Via the header “Not installed”, search for
QField Sync and click on Install Plugin.

Do the same for QMeta Tiles.

QField Sync
0 QField

aTiles

Sync

s MetaTiles
o
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About Project Properties @ esans oy — i

Edit View Llayer Settings Plugins Vector Raster

QGIS offers a range of settings to adjust several properties of your o oot e |BRS
project. Let’s check this out. Go to Project > Properties. o T le-m
Open Recent >

These settings are related to your entire project. You can, i.e. adjust the Close

. 3 . B save ci+s
properties of the measurements such as the units for distance and area 2 save s.. Cuteshiftss

Save To 4

measuring. Revert..

Snapping Options...

There are also other interesting tabs like CRS and Transformations. gt ,
These two are related to the coordinate reference system of your E3 New 2t Layout.. cusp

H-g', New Report...
project. Make yourself familiar with these Project Properties. § Layout Manager..
Layouts >

Exit QGIS Ctr+Q
Laro =n R g: - mey

Q Project Properties — General *

v I Settings

R Genere —— .
al\GIS_Course_Uni_Minnesota\Labl\Wetlands_proj.qgz
' Metadata

Project home

Project title
'5 Transformations Selection color ~| Background color v
Save paths relative -

¥ Default Styles
Avoid artifacts when project is rendered as map tiles (degrades performance)
E Data Sources

w Measurements

!i Relations
[Eflgfz?ls‘:ance and area calculations) GiSHasu(ERS G -
Variables
Semi-major |6378137.000 Semi-minor |6356752.314
h@ Macros
al Units for distance measurement Meters b
QGIS Server Units for area measurement Square Meters >
a Temporal . N "
w Coordinate and Bearing Display
Display coordinates using Map units (meters) v
Coordinate precision ®) Automatic Manual |2 decimal places
Bearing format Customize...
v Project Predefined Scales
Generate Proiect Translation File 3
oK Cancel Apply Help

About Shapefiles

You may wonder about the data layers you have used for your maps, e.g., Lakes, Roads, and
vegetation. These layers are shapefiles, an early format defined by ESRI for storing spatial data,
and now a common standard for distributing and saving spatial layers.

A shapefile is actually a cluster of files. You can see this below. In the first picture you can see the
layers window of the previous project. Here, the vegetation layer consists of one file
(vegetation.shp). However, if we take a look at the file directory in Windows Explorer (blue frame,
picture on the bottom), we can see several files with the name vegetation, each with different
extensions. In addition to the .shp, there is a .dbf, .prj, .shx, and others. A complete shapefile is
made up of several files, at a minimum a .shp, .shx, and .dbf files. If you ever copy shapefiles using
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File Explorer or another generic file management tool, you need to copy ALL THE FILES, NOT JUST
THE .SHP FILE. Otherwise, your copy will likely be incomplete, and useless.

Layers =2 |
v 3 % T PO
v : vegetation

VEGELTH agetation (MultiPolygon - EPSG26915)
L4 - fverson] -,

\Users\Ker\ Documents\Studium_Geographie_M.Sc\RSRG\ Teaching_material\GIS_Course_Un{_Minnesota\Lab T\ Data\ vegetationshp

M vegetation.dbf 6.01.2 ):19 DBF-Datei 63 KB
5 vegetation.prj 6.01.c ):19 PRJ-Datei 1KB

tation.sbn 6.01.2 %19 SBN-Datei 6 KB

4 SBX-Datei 1KB
5 vegetation.shp 6.01.c ):19 SHP-Datei 514 KB
L | vegetation.shx 6.01.. : SHX-Datei 5K

Later in the course you will learn about the geopackage format. This is a database format.
Databases allow you to store large amounts of data in one file. Thus they can be very helpful for
GIS applications.

Unlike Shapefiles, GeoPackages can contain more than one data type (vector and raster, as well
as tables) and these even in different coordinate systems!

Some free GIS-data

Here are a few examples for free GIS data, that may be interesting for some future projects.
Free GIS Data for Globe: https://freegisdata.rtwilson.com/

Africa Specific Data: https://digital-africa.co/en/

Data link: https://docs.digitalearthafrica.org/en/latest/data_specs/index.html#elevation

< C ()} & docsdigitalearthafrica.org/en/latest/data_specs/index.htmi#elevation

Home

& Data Catalogue {.
Satellite images
Land and water

Coastal

Elevation

S Elevation
Copernicus DEM (COP-DEM)

Copernicus DEM (COP-
Shuttle Radar Topography

Shuttle Radar Topography Mission (SRTM) 1 Arc-

DEM)

MR Corpenicus Digital Elevation igi
Global Digital Elevation Mode! D 9 Second Global Digital

and DEM Derivatives Model with limited worldwide Elevation Model and DEM

More data is available via ESRI Africa Geo Portal: https://www.africageoportal.com/

You have now learnt important basics in QGIS. In the next sections you will be introduced to
the field mapping apps OSMANnd and QField and how these can be used in combination with
QGIS to make field mapping more convenient and efficient.
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2. Field Mapping with OsmAnd
About OsmAnd

* OsmAnNd (OpenStreetMap Automated Navigation Directions) is an
application for maps and navigation based on OpenStreetMap data.

+ OsmAnNd is a versatile, open-source map and navigation application
available for Android and iOS devices.

* It leverages data from OpenStreetMap (OSM) to provide detailed,
offline maps and navigation services.

* One of the best navigation Apps for smartphones.

€ » C 25 osmand.net b4 s O 0 :

O OsmAnd Docs Blog == Purchases @ Map & Joinus GitHub 2 -0~ Q
‘OsmAnd

Offline Maps and Navigation

o\

» Gooéle Play == o App étdré
ST

Key features

+ Offline Maps: Download and store maps for any region worldwide,
enabling navigation without an internet connection.

* Navigation: Offers turn-by-turn voice guidance for various modes of
travel, including driving, cycling, walking, and public transportation.
Features like lane guidance, street name display, and estimated time
of arrival enhance the navigation experience.

*  Map Customization: Choose from different map styles tailored for
activities such as touring, nautical navigation, skiing, and off-road
adventures. Overlay multiple map sources and adjust transparency
to suit your preferences.

» Points of Interest (PQOIs): Access a vast database of POls, including
attractions, restaurants, health facilities, and more. Search by
address, name, coordinates, or category.

* Route Planning and Recording: Plan routes with multiple waypoints,
record GPX tracks, and manage them within the app. Visualize route
data such as elevation changes and distances.
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* OpenStreetMap Integration: Contribute to OSM by editing maps,
adding POls, and uploading GPX tracks directly from the app.

* Versions and Pricing:

* Free Version: Provides access to core features

Begin with OsmAnd
e [nstall OsmANd

Android markets: Google play store, Huawei AppGallery, Amazon.

GETITON

" Google Play

i0S: App store.

{J" EXPLORE IT ON

s AppGallery

# Download on the
@& App Store

Read more about OsmAnd versions and Purchases.

e Download maps
The OsmANd app works with different types of maps, but it can only
function fully with downloaded offline maps, so after the Get started screen
you are prompted to download map of your region. You can choose a
different region, restore from OsmAnNd Cloud, or skip this step and
download maps later.

Download maps is a necessarily action for further using map and
navigation in offline mode. Maps can be downloaded both by browsing
through the regions list from the main menu and by clicking on the
needed territory on the map.

The files are updated monthly based on OpenStreetMap. Searching files by
address, name or coordinates offline is supported.

Note: OsmANd cannot work correctly without downloaded
offline maps. Although the application supports Vector and
Raster maps, it is strongly recommended to start working with
vector offline maps to make all functions such as Search,
Navigation, and Context menu work properly.
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Get access to all features via main Menu

Browse map
OsmAnd profile

Configure profile

Map markers
My Places

Search

© L *» v

Navigation

“

Configure map

Maps & Resources

o1

Travel guides (Beta)
0. Planaroute

[ Configure screen
#®  Plugins

% Settings

© Help

Marking a Point (Waypoint)

p—

Open OsmANd on your device.

2. Navigate to the location on the map or let OsmAnNd detect your
current location.

3. Add a Marker:

o Long-Press on the Map: Tap and hold the location where you

want to add a point. A pin or marker will appear.
o From Current Location:

= Tap the "My Location" button (usually a circle with a dot).
= Once the map centers on your location, long-press on

the blue marker.
4. Save the Point:
o Tap onthe marker that appeared.

o Select Save Point or Add to Favorites (the option depends on

your OsmANd version).

o Name the point for easy identification later (e.g., "Farm Field 1"

or "Water Source").
5. Managing Saved Points
o Go to Menu » Favorites or Saved Places to view all your
marked points.
o You can edit, delete, or navigate to any saved point.
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Go to point

1. Open OsmAnNd
e Launch the OsmANd app on your device.

2. Search for Your Location
You can search for a location in several ways:
« By Name: Tap the Search icon (magnifying glass), enter the name of
the place, and select it from the results.
o By Coordinates:
1. Tap Search » Categories » Coordinates.
2. Enter the latitude and longitude of the desired location.
« By Point on the Map:
1. Long-press on the map where you want to go.
2. Select Navigate to Here from the popup menu.

3. Plan the Route
« After selecting the destination, tap Directions or Navigate.
e OsmAnNd will calculate the route based on your current location (or a
manually set starting point).

4. Adjust Navigation Settings
e« Choose your transport mode (e.g., walking, driving, cycling).
e Set preferences:
o Avoid toll roads.
Prefer shortest/fastest route.
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o Enable voice guidance.

5. Start Navigation
o Tap Start to begin navigation.
Follow the turn-by-turn instructions and the map display.

6. Offline Navigation
If you're navigating offline, ensure:
You have downloaded the relevant map for the region under Menu »

Download Maps.
Offline routing is enabled.

.
< il @ all B G
< Add point OPTIONS ¢ Add point OPTIONS
Latitude
N l X= N 5 X=
m KX XX XXX m XX XX . XXX S
Longitude ; g FarikAwaIA!iAme,
3E x= dE x= =
Yy Ty ooy Yy Ty ooy iy B
'§ §\ Qoursh Street
: S 3 - Tripoy;
Optional point name = Options ﬁ g P e
B saveastrack | (<4 SaKIeya Sirqr
3
£
B Use system keyboard i = i
it ione U e
S| Use double digit longitude b o %“J\Dus&ﬁ U
Om
Coordinate format N e SELECT ALL
© DD°'MM.MMM' ® My Position
Cancel Add ® Mahmoud Hob Allah Street 1
© DD°MM.MMMM' (@) . Myplace 0
1 2 3 o 27 Nov
o © DD.DDDDD , Test2 &
4 5 6 € DD.DDDDDD" o) 20 No¥
7 8 9 © DD°MM'SS' O
0 CLEAR B Close
< ® [ ] < O] ] 4 ® ]

Tracking
To create a track in OsmAnNd (record your movement or define a route),

follow these steps:
1. Enable Track Recording
1. Open OsmAnNd on your device.
2. Go to Menu » Plugins.
Ensure the "Track Recording" plugin is enabled.

(@]
If not, tap to enable it.

o

2. Start Recording a Track
1. Tap the Menu (three lines or dots, depending on your version).
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2. Select "Track Recording" or the dedicated button for it (a red circle
or stopwatch icon).
3. Tap "Start" to begin recording your track.

e The app will track your movement and display the path on the map.

e You can pause and resume recording as needed.

3. Stop and Save the Track
1. Onceyou're done, return to the Track Recording menu.
2. Tap "Stop".
3. Save the track by giving it a name and choosing a folder (e.g., "My
Tracks").

4. View and Export Tracks
e Toview saved tracks:
1. Go to Menu » My Places » Tracks (or a similar section).
2. Select the desired track to view it on the map.
e To export the track for use in other tools:
1. Tap on the track.
2. Choose "Export" and save it as a GPX file.

5. Manually Create a Track
If you want to create a route (track) manually:
1. Tap Menu » Route Planning.
2. Add waypoints by tapping points on the map or searching for
locations.
3. Save the planned route as a track for later use.

Tips for Creating Tracks
« Use Points of Interest (POls) to add stops or markers along the
route.
o Customize your recording settings (e.g., GPS accuracy, recording
interval) under Settings » Track Recording for better results.

Tips for Creating Tracks
« Use Points of Interest (POIs) to add stops or markers
along the route.
o Customize your recording settings (e.g., GPS accuracy,
recording interval) under Settings » Track Recording for
better results.
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The accuracy of track recording in OsmAnNd depends on several factors,
such as GPS signal quality, device hardware, and settings. Here's how to
ensure the highest accuracy when creating a track:

1. Optimize GPS Settings
1. Enable High-Accuracy GPS Mode:
o On your device, go to Settings » Location (or similar).
o Set Location Mode to High Accuracy (uses GPS, Wi-Fi, and
mobile networks).
2. Use External GPS Receivers if your device's GPS isn't reliable.

2. Adjust OsmANd Track Recording Settings
1. Go to Menu » Settings » Track Recording Settings.
2. Optimize these parameters:
o Recording Interval:
= Time-Based: Set to record every 1second for high
precision.
= Distance-Based: Set to record every 5 meters or less.
o GPS Accuracy Threshold: Reduce the threshold to a smaller
value (e.g., 5 meters) to exclude imprecise points.

3. Improve Signal Reception
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1. Clear Sky View: Ensure there's minimal obstruction (e.g., buildings,
trees).

Avoid tracking indoors or in areas with poor satellite visibility.
Enable Glonass or Galileo (if your device supports it) for additional
satellite systems.

W

4. Use OsmANd Plugins
o The "Track Recording" plugin in OsmAnNd is designed to handle GPS
data more efficiently. Make sure it's enabled.

5. Monitor GPS Accuracy During Tracking
1. Tap on the GPS icon or location status to view current accuracy.
2. Wait for the GPS accuracy to stabilize before starting the recording
(e.g., below 5 meters).

6. Post-Processing
If your track includes inaccurate points, you can:
1. Edit the track using tools like QGIS or GPX editors.
2. Use OsmANd’s "Snap to Roads" feature for smoother tracks when
appropriate.

Expected Accuracy
o With optimal settings, you can achieve 2-5 meters
accuracy in open areas.
e In urban or forested areas, expect less precision (5-20
meters).

Downloading data and importing to QGIS

The simplest method is to export a profile with the necessary data: Menu -
Settings » Export » select the data that you want to export. Alternatively,
you can backup all your data from the previous device by copying the
folder located in Settings - OsmAnNd Settings » Data storage folder
(default path: Android/data/net.

To download data from OsmAnNd and import it into QGIS, follow these
steps:

1. Recording or Collecting Data in OsmAnd
1. Record Tracks:
o Enable the Track Recording Plugin.
o Record your movement or manually create a route and save it.
2. Save Points:
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o Use the "Add to Favorites" or "Save Point" feature to save
specific locations.
3. Export Data:
o Go to Menu » My Places » Tracks (or Favorites, if you saved
specific points).
o Select the track or points you want to export.
o Exportthem as GPX files.

2. Transfer Data to Your Computer
1. Export via Email or Cloud:
o Share the exported GPX file via email, Google Drive, or other
cloud services from your mobile device.
2. Direct Transfer:
o Connect your phone to your computer using a USB cable.
o Navigate to the OsmAnNd directory (usually under Internal
Storage/OsmAnd/tracks).
o Copy the GPX file(s) to your computer.

3. Import Data into QGIS
1. Open QGIS on your computer.
2. Add Vector Layer:
o Go to Layer » Add Layer » Add Vector Layer.
o Choose File as the source type.
o Click Browse and locate the exported GPX file.
3. Select Data from GPX:
o When importing a GPX file, you may see options like:
=  Waypoints: Saved points of interest.
= Tracks: Your recorded path.
= Routes: Planned routes.
o Select the layer(s) you want to load and click OK.

4. Customize and Analyze the Data
e Style the Data:
o Right-click on the layer in the Layers Panel and select
Properties - Symbology.
o Customize the color, line style, or marker shape for better
visualization.
o Attribute Table:
o Open the Attribute Table to view metadata (e.g., time stamps,
elevation).
o Perform Spatial Analysis:
o Combine your imported GPX data with other GIS layers (e.g.,
satellite imagery, administrative boundaries).

5. Optional: Reproject the Data

o« GPXfiles are usually in the WGS 84 (EPSG:4326) coordinate system.
o If needed, reproject the layer to match your project's CRS:
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o Right-click on the layer » Export - Save Features As.
o Choose the desired CRS (e.g., UTM).

6. Download OpenStreetMap Data (Optional)
For a more detailed base map:
1. Use QGIS's QuickOSM Plugin:
o Install it via Plugins » Manage and Install Plugins »
QuickOSM.

o Query and download OSM data for specific areas directly into
QGIS.

2. Or,download OSM data in formats like .PBF or .OSM from platforms
like Geofabrik and load it into QGIS.

Exporting and importing Google Earth data into OSMAND

1. Export Data from Google Earth
1. Open Google Earth Pro on your computer.
2. Create or Select Data:
o Create points, paths, or polygons using the drawing tools.
o Right-click on your created features in the "Places" panel and
choose Save Place As....
3. Save as KML/KMZ:
o Inthe dialog box, choose KML (Keyhole Markup Language)
format.
o Name the file and save it to a known location on your
computer.

2. Import Data into OSMAND
1. Transfer File to Mobile Device:
o Connect your phone to the computer and transfer the KML file
to a known folder on the phone.
o Alternatively, use cloud storage or email to send the file to your
device.
2. Open OSMAND App:
o Launch OSMAND on your phone.
3. Import the KML File:
o Tap the Main Menu (three horizontal lines) in the top-left
corner.
o Select My Places or Favorites.
o Tap the Import button (folder icon with an arrow).
o Navigate to the folder where the KML file is stored and select it.
4. View Imported Data:
o After importing, your Google Earth data should appear on the
map as favorites, tracks, or waypoints, depending on its
content.
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3. Field mapping with QField

Introduction to QField

Open QField on your mobile device and explore the app as we go through it below.
Open a QField project

- search for and open the QField app on your smartphone
- Onthefirst screen you see, choose open local file > sample projects > Bee Farming

Below you see screenshots of the welcome page and the project page with layers in QField

L]

QFieldCloud projects
Open local file

Recent Projects

®
®
|
"
®
®
®
®
®

- If you work with a cloud projects, it is opened by choosing QField cloud projects.

Main menu is available from this symbol= in upper left corner

- ltdisplay maplayers and main options, including settings (1) and choice between browse
and digitize mode (2)

: o [2) B

Settings (1) - this is where you choose different settings for QField

- General

o Fastediting mode —when activated it provides auto-save like functionality

o Allow finger tap —when activated editing with fingertapping is possible

o Maximized attribute forms — convenient to activate if the project has long forms
- Positioning

o Activate accuracy indicator — will show the signal quality
- Variables

o Nothing needs to be adjusted here
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Navigation in the map

Use fingers to zoom in/out, or +/ - button
Activate GNSS

o —

©
Tap positioning symbol in lower right corner to activate the internal GNSS - hold
symbol to see options like settings and enable/disable positioning.

Enable Positioning
Show Position Information

Positioning Settings

Center to Location

Add Bookmark at Location

Copy Location Coordinates

Locking/Unlocking coordinate cursor

Tap/untap coordinate cursor symbol 3‘1@ to lock/unlock the cursor to the GNSS
position in the map display. If the coordinate cursor is locked, a new observation will be added
at the GNSS location. If the coordinate cursor is unlocked, a new observation can be added
anywhere in the map. You select the position by moving the cursor/map to the position of
interest.

Adding features

q
- Digitize mode must be activated in the main menu m
- Choose layer to be edited by marking it in the layer panel
- Use green + symbol in lower right corner to start editing; oaries
a cross hair cursor will appear. Press to add feature
- Fillform that appears and press tick mark in upper left @ @ Euwapeon honaybee (7]

corner to save.
Practical Task

e Explore the map and functionality in the app on your own
e tap on points and polygons and see what kind of information is stored
e add features to the Apiary layer
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e notice the type of information and how it can be added to the survey form, for
instance for
e number of boxes:
e species of bees:
e beekeeper
e infected

Further information
If you want more information about QField, this presentation online gives a nice overview:

https://docs.google.com/presentation/d/e/2PACX-
1vTpKzkEShNacnM2vs1n474ataaNl1_jALcdHSITGcRGaQBCnG3pSUCNhGS8XMd55ubEN9gtXa
xTkjm3/pub?start=false&loop=false&delayms=3000#slide=id.g19d62a80706_0_326

You will also find documentation of QField at https://docs.gfield.org/

37


https://docs.google.com/presentation/d/e/2PACX-1vTpKzkE5hNacnM2vs1n474ataaNl1_jALcdHSrTGcRGaQBCnG3pSUCNhGS8XMd55ubEN9qtXaxTkjm3/pub?start=false&loop=false&delayms=3000#slide=id.g19d62a80706_0_326
https://docs.google.com/presentation/d/e/2PACX-1vTpKzkE5hNacnM2vs1n474ataaNl1_jALcdHSrTGcRGaQBCnG3pSUCNhGS8XMd55ubEN9qtXaxTkjm3/pub?start=false&loop=false&delayms=3000#slide=id.g19d62a80706_0_326
https://docs.google.com/presentation/d/e/2PACX-1vTpKzkE5hNacnM2vs1n474ataaNl1_jALcdHSrTGcRGaQBCnG3pSUCNhGS8XMd55ubEN9qtXaxTkjm3/pub?start=false&loop=false&delayms=3000#slide=id.g19d62a80706_0_326
https://docs.qfield.org/

SNAC workshop - Field mapping and GIS

QField - Designing customized forms

The design you just explored in QField is set up in QGIS. The type of information you canfillin a
form is decided by the aims of your fieldwork. In this section you will learn how to make layers
with fields that can contain exactly the information you want to collect.

When you specify the fields needed, it is important to choose the correct data type. Data type
decides which type of information that can be saved in the field. If for instance you want to add a
textual description, the field must be of data type text (string). For more info, revisit video
PLANNING FIELD MAPPING.

You can add as many fields as you like in a layer, and with any combination of data types. As
mentioned above this is decided by the aims of your field mapping project.

In addition to the fields you specify, there is one field that always needs to be present in a layer.
This field is automatically generated by QGIS when you make a new layer and is called FID. This
gives a unique code for each feature that is added to the layer. If you use a notebook to add
additional observations during fieldwork, note this unique FID down, as this will be the key to
connect notes to your spatial data.

Making a GeoPackage database

In order to use QField for field mapping, you have to design your own survey form. That means to
decide which features that shall be mapped, like you just have explored with the Bee Farming
project in QField. The process for doing so is explained below.

As mentioned above, the geopackage format is a database that can contain several layers in one
package. Itis therefore convenient to use together with QField. You will now create a
geopackage with a vector layer. You will also prepare the attribute table with the set of columns
(also called fields in GIS) that is needed for storing attributes for your fieldwork observations.

e Forthis training, make a new folder in your SNAC_workshop folder called
QField_training and save all data there.
e Open anew projectin QGIS and save it as fieldmapping.qgz from main menu > Save as

To create your own GeoPackage navigate to New GeoPackage Layer in the Toolbar.

2! Untitled Project — QGIS
Project Edit View Layer Settings Plugins  Vecto

NEBRRE [0 8
BV 4w EW
Mew GeoPackage | /

Layer... —
(Ctrl+Shift+ M)

Py

@
&

3

Browser
LT HTO

Fawnritec
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A new dialogue will open, where you have different setting options.

! New GeoPackage Layer e
Database
Table name
Geometry type -
de Z dimensior Indude M values
EP5G:4326 35 84

Mew Field

MName

Type abc Text (string) -

Maximum length

Fields List

Mame Type Length

p Advanced Options

OK Cancel Help

First, specify where you want to store your GeoPackage and choose a suitable name of the file.
The file extension for geopackages is *.gpkg. A geopackage can contain many layers. The name
of the layer is given under “table name”.

o Name your database fieldmapping and set Table name to survey. Store it in the folder
QField_training that you just created

Under Geometry type you choose which type of geometry you want to map. This depends on
how you have decided to represent your geographical features at the scale you are working on.
For instance, is it points (e.g. trees), lines (e.g. roads) or polygons (larger areas of e.g. buildings or
ponds). See video Planning field mapping for more information about representations.

In this case, choose points.

Now you can set the desired Coordinate Reference System (CRS) (See video FIELD MAPPING
USING MOBILE APP). In Sudan WGS84 zone 36N or 37N is appropriate; 37N fits best in the
east!. These systems are projected in meters. You can also use WGS84 that will give positions in
latitude and longitude.
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Under the New field section, you can specify which fields you need in your attribute table

and which data types they should contain.

Assigh a name, data type (Text, Integer, Decimal, Date ...) and click on ,,Add to fields list®

In the table below you are given an example of a simple attribute table for a general field survey

form.

» What information is needed depends on the features you want to map!

» Also note that the space available for the name of the field is limited

Name Data Type purpose

type Text (string) Define broad classes of observation

comment Text (string) Add additional information about your observation

picture Boolean Tick if you have taken a picture. This can be handy if
you have an additional camera that is used. In that
case another field with picture name could be
recommended.

measurement Decimal (double) | Afield where a measurement can be added. It allows
decimal humbers to be stored. The data type Integer
also allows numbers to be stored, but without
decimals.

date Date & time To record date and time. Should always be part of
your form. It can also be used to link other
information, like sound recordings or videos

mapper Text (string) Name of mapper / fieldworker

Here is an example of what it should look like for this training:

As soon as you are done with the fields
you can confirm by clicking OK.

Remember to save your project every now
and then.

Now the geopackage is ready to be
further formatted before use in QField.

Customizing fields with
appropriate datatypes

In this part you will learn how to add and
edit fields in the attribute table and add
useful settings that can help streamline
your mapping in field. This includes
functionality that you have seen in the Bee
Farming project, like selecting predefined
classes (species) from a list.

W

Database >_24\workshop_qgatar\Qfield_instructions\Qfield_training\fieldmapping.gpkg

Table name survey
Geometry type | * Point

Include Z dimension Include M values
EPSG:32639 - WGS 84 / UTM zone 39N

New Field

Name

Type abe Text (string)

Maximum length

Add to Fields List

Fields List

Name Length

type
comment
picture
measurement
date

mapper

Type

text

text

bool

real
datetime
text

Remove Field

P Advanced Options

OK Cancel

Help
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Edit existing fields and create new ones

Open the attribute table to inspect the fields it has now.
e Mark layer in layers panel > right click > open attribute table

In order to get an overview of the settings for each field, open Fields in Layer properties:
e Mark layer in layers panel > right click > layer properties > Fields

‘ (22 Layer Properties - Qfield SNAC — points — Fields

/
fi o = - Name Alias Type Type name Length Precision B [I:._'l i
d ~
a 123 0 |fid Integer (64 bit)  Integerb4 0 0
q‘:\‘! Source
abc 1 | type Text (string) String 0 0 1 2 3
>/
& Symbology . .
‘ abc 2 comment Text (string) String 0 0
1 Add field
€1 Labels t/f 3 | picture Boolean Boolean 0 0
B Masks 1.2 4 measurement Decimal (double)  Real 0 0 2 Delete field
ﬁ 3D View & 5  date Date & Time DateTime 3 Start ed|t|ng

Type and Type name refers to the data type for each field.

Diagrams

>
L]

In the fields view you can edit field names and add and delete fields from the toolbar:

e Now, if necessary, edit your fields until you have the same fields and datatypes as in the
above image.

Notice that in existing fields you can only change Name.

For an overview of what the intention with the different fields are, revisit the table in the section
above.

When you have all the above fields, the next step is to define how the fields should be filled.
This includes choices like automatic filling of values (useful for automatic date and time, or
running numbers) and defining codes/allowed values from a dropdown menu (useful for avoiding
typo-errors and unwanted values).

Such refinements are available from Attributes Form in the properties window. You will become
familiar with the options here through the steps below.
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@ LayerPro e e_point — A es Fo =
Autogenerate = @ Show Form on Add Feature (global settings) ~
Information %V?::Lla‘}s)le WIdQEtS » General
121 fig
Source abc type Alias @_
b E date
/ o 1 picture Comment
. Symbology Relations
Actions v/ Editable ¢=]. | | Reuse last entered value Label on top
_ = Other Widgets
€@ Labes QML Widget .
HTML Widget v Widget Type
ask: Text Widget
m Masks Spacer Widget Text Edit 2 -
NP OV Multiline
-
q Diagrams HTML
E Fields
v Constraints
Attributes F
tnibutes Form ¥| Not null ¥ Enforce not null constraint
Joins v| Unique ¥ Enforce unigue constraint
o Expression > |[E
:: Auxiliary Storage
Expression description
,@ FErms Enforce expression constraint
- Display v Defaults
0‘,_;/ Rendering Default value 3 P
Preview
a Temporal Apply default value on update
Variables v Policies
EHI Elevation When splitting features
a“ Metadata
Style -~ OK Cancel Apply Help

| 5] b

Add running, unique IDs in a field

Choose fid from the list under Fields (1)

Under Widget Type (2), choose Text Edit, and under General tick Editable, as seen in figure
above

Widgets allow you to edit data in various different ways. You will be familiar with more of them
below.

Under Defaults > default value (3), type $id This code ($id) automatically generates running ids.
Add automatic date and time in a field
Choose date from the list under Fields (1)

Under General, untick Editable. This will make it impossible for someone to change the date. In
some cases, it can be good to know when an observation was first registered.
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w General

Alias
Comment

Editable @ Reuse last entered value Label on top

Choose the widget type Date/time and fill it like this:
w Widget Type
Date/Time

Display Format

Default * | lyyyy-MM-dd HH:mm:ss
Calendar popup

Allow NULL values

Under Defaults, fill it like this
w Defaults

Default value now()
Preview 2024-11-29 15:44:54

Apply default value on update

The code now() generates the date and time for this moment.

Add default values in a field

Choose type from the list under Fields

e Under Widget Type, choose Value Map

This tool allows you to define allowed values. You must give a Value and Description. Value is
what will be stored in your attribute table, Description is the choice visible for the mapper.

Use this table to fill in the Value Map:

Value Description

Other Other observation
Cult_heritage Cultural heritage
Botany Botany and vegetation
Landscape Landscape observation
Hydrology Hydrology and wells

e Under constraints, tick not null (5). This reminds the field to be filled by the mapper.

Add checkbox

Choose picture from the list under Fields (1)

e Under Widget Type, choose Checkbox
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Other useful settings

mapper field:

If several persons use the same layer for mapping, itis convenient to add the name of the
mapper. In this example we use data type text and the name has to be typed in for each
observation. Luckily it is possible to avoid repetitive typing of names:

e Under General, tick “reuse last entered value”

v General

Alias €.

Comment

v Editable =] v Reuse last entered value Label on top

e Under Constraints, tick both “Not null” and “Enforce not null constraints” — this forces
the mapper to fill this field. Notice the difference between “Not Null” and “Enforce not
null constraints”

v Constraints
¥ Not null ¥| Enforce not null constraint
Unique Enforce unique constraint

e Finally for the field measurement, choose widget type text edit. This allows the mapper
to type in the measurement. You can also explore the range widget that is another
possible widget for data type decimal (double) (Real).

Designing attribute forms

In this section you will learn how you can organize the requested input information in a tidy and
organized manner. The design you generate in QGIS will be what you get in QField.

In Attributes Form, change from Autogenerate to Drag and Drop Designer in the upper part of the
window (1). Anew panel appears called Form Layout. This helps create a structure with groups
of data input under headings that you decide.
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() Layer Properties - Qfield SNAC — points — Attributes Form

Drag and Drop Designer 1
riEsiriaiE = | Available Widgets Form Layout oo
~ Fields fid
Source 123 fid date =
: abe type ¥ required
Symbology abc comment Mapper N
t/f picture t){pe
picture
Labels 1.2 measurement « additional
date comment
Masks abc Mapper measurement
abc picture_id point_pictures
3D View ~ Relations
point_pictures
. Actions
Diagrams v Other Widgets
QML Widget
HTML Widget
Text Widget
Spacer Widget

The plus and minus buttons (2) add and remove groups/levels in the layout. Fields can then be
dragged and dropped under the group labels.

e Start by adding a group (plus sign) called Required

e Dragand drop the fields mapper, type and picture below it

e Add another group called Additional

e Drag and drop the fields comment and measurement below it

You don’t have the relation called point_pictures in your dataset, so you can skip that. This will
be added in Part 5 and is used to add pictures to your database.

Add basemap and layers to project

So far you have not added any basemap to your project.

e Add google satellite basemap in the same manner as you did in Part 1 Adding basemaps
via plugins.

e |n addition, we will add an offline
version of google satellite of the
field area in Arbaat

o GotoLayer>add layer >
add raster layer e ==

o Navigate tO the fOlder ' Raster dataset(s) [field_instructions'final_instructions\arbaat_concession.mbtiles
Data/Part3/basemap/ and
select the file arbaat_concession.mbtiles

o Click ok

o Ifyou turn off the google satellite basemap you’ll see the extent of the layer you
just added. Zoom to layer if needed (right click layer > zoom to layer)

e If necessary, rearrange the layers.

8 Fle Protocol: HTTR(S), doud, etc. OGC APT
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Add test points and define symbology

In QField the features you add will be displayed on the map with the same symbology as you
have defined in QGIS. Now you will test your setup by adding one point for each of the types you
have defined.

_.-"‘.“' OQ

P [ ]

v 3]
On the Digitzing toolbar, make the layer editable and use the add points tool to add
points

' AV o %~ B

Check that adding information works as expected compared to the widgets you have added
above.

[

[

When done, save changes and check in the attribute table that you have one feature for
each type (i.e. 5 points)

Open the symbology window from the layer properties and use the type field as Value to
symbolize your features. Click OK when done.

Q Layer Properties - Cfield_SNAC — points — Symbolog, *
= Categorized -
q Information Value abe type || &
J\‘\ Source
Symbol ° ¥
@ Labels
Color ramp Random colors =
Em Masks Symbol Value ~ Legend
i other other observation
ﬁ 30 View V| e landscape landscape observations
V| e hydrelogy hydrelogy and wells
_ V| e cult_heritage  cultural heritage
i izgrEns Vv e botany botany and vegetation
E Fields
Classify || % || = || Delete All Advanced -
{: Auxiliary Storage > Layer Rendering
s Style - | OK | Cancel Apply Help

To make it easy to keep track of recorded observations, it can be good to activate labelling. This
will label each point with, for instance, a unique code as stored in the column fid.

. . () Layer Properties - survey — Labels
e (Goto layers panel, select survey layer and right click > I " °

select Show labels

Q | =i Single Labels

fi Information Walue 123 fid

e Open layer properties > Labels and fill like this to label
observations with fid

w Text Sample

‘?\:\\ Source

- Lorem lpsum
'3 Symbology

(anc| Labels
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Tracking

Tracking your movement is very convenient when you are working in field. You can track your
movement either in a point feature layer or in a line feature layer. When you start tracking in
QField, you can decide how often you want your position to be stored. The frequency depends
on how much detail you need, and how fast you are moving.

If you save your track to a point layer, each point can store date and time'. This is very useful, for
instance if you take pictures or record videos or sound that do not have a geotag. In such cases
you can connect such recordings to your track via the date and time information.

In this example, you will prepare a point layer for tracking.

Create a new point layer in your geodatabase as you did earlier in the exercise (Making a
GeoPackage database). Call it tracking.

o Add a new field that can (=) New GeoPackage Layer X
store date and time. The File already exists. Do you want to overwrite the existing file with a new
When you click OK to database or add a new layer to it?
create the layer, choose

” Overwrite Add New Layer Cancel
“Add new layer”.

e |nthe attributes form, define the date widget as we did above (Add automatic date
and time in afield).

e To avoid the form
pOpping up each time = || # || Hide Form on Add Feature v
anew pointis added, . | =

. v enera
choose “Hide form on
add feature” in upper Alias =l
right corner.

e Click apply when you are done. If needed save your edits.

In QField you start tracking by long-pressing on the tracking layer. This
window will appear where you can choose to track by time or distance:

Requirement Settings

Time requirement

Minimum time [sec]

You can read more about tracking here: https://docs.QField.org/how-
to/tracking/ or in the supplied pdf-file: Data/Documents/Tracking - QField
Ecosystem Documentation.pdf

Practical Task:

If you have time, desigh a new layer (polygon, point or line) with 2 et

customized fields and a form that can be useful in your field of studies. PS
! This can also be done later when you have more time @

" If you track as a line, the line will receive date and time information when you start tracking. Each vertex
(point on the line) can store M-values (has to be chosen when you create the layer), which means seconds
since tracking started.
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From QGIS to QField

We are nearly there!

Before exporting your project to QField, make sure you save the latest version. If you have any
layers in the project that you don’t want in QField, remove them from the project.

The following layers should be in your project:

o Survey (from fieldmapping.gpkg)
o Tracking (from fieldmapping.gpkg)
o Arbaat_concession.mbtiles (raster layer)

Save again if necessary.

Configuring offline basemap

The raster layer Arbaat_concession.mbtiles makes it possible for us to have a high resolution
basemap offline during fieldwork.

PS! You can create this file on your own for any area of interest, as explained in Part 5:
Generate basemap for offline mapping.

Since this raster layer is a large file (for instance too large for QFieldCloud, see Part5), we need
to set one setting in QGIS and manually copy the file to our mobilephone.

o Goto Settings > Options > In the window, locate Data Sources > Localized Data Paths

o Usethe + - sign and navigate to the folder where the mbtiles-file is stored (folder
Part3/basemap) in order to add the path. It should look something like this (the exact
path will vary from computer to computer)

‘-‘6 User Defined CRS v | Automatically refresh directories in browser dock when their contents change

Data Sources
w Localized Data Paths

@ GDAL

4 Rendering Localized data paths for basemaps, logos, etc. {in order of preference) || =| AW

P Vector sfnbogafOneDrive - University of Bergensudan/sudan_samarbeid/SNAC_24/workshop_gatar/Qfield_instructions/final_instructions

o ClickOK

In this way we tell QField to look for a copy of this file on the mobile telephone in an internal
folder called basemaps under QField

PS! You must copy the raster file to your mobile phone. Follow these steps

- Connect your mobile to the computer
- Navigate to this folder on the mobile

o /Android/data/ch.opengis.gfield/files/QField/basemaps
- Copy Arbaat_concession.mbtiles to this folder

Transfer of project via folder import / export

There are different ways to transfer your project to your mobile device.
1. Transfer a folder with all project content to the device using e.g. a cable
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2. Transfer the project using QFieldSync Plugin, either with a cable or via a cloud solution
(QField Cloud).

What we recommend in this course is option 1. Option 2 is explained in detail in Part 5.

Before you transfer your working folder (should be Qfield_training in your case) make sure that all
your layers are stored in that folder.

Use file explorer to see the content of the folder. It should contain:

e Fieldmapping.gpkg and
e Fieldmapping.qgz

Save and close your QGIS project.
Now transfer the project by following these steps:

e Copy the Qfield_training folder to your mobile device, e.g.
by using a cable. Note where on the device you save the

folder. B Folders
e Open Qfield and choose > Open from local file Y
e Press +symbol>import project from folder > navigate to ; i
the location where you saved your folder and press “use [} feldmanoing

this folder”, and if needed accept Qfield to access files in Datasets
the folder by pressing Allow g
e You will see an overview of the imported content and can
open the project by pressing the name of the project;
fieldmapping
e The project opens and you are ready to start collecting
data.

PS! Before going to field check that everything works as expected
by adding some test observations.

Getting data from device to computer

If you don't have any attachments (pictures etc; see below if you do) stored in the geopackage,
the easiest way to export the data is to open the project in QGIS, choose Settings > Project folder
> press the 3 dots behind the geopackage name and choose one of the options there:

e Send to -this will send the file using any of the apps on your device, e.g. whatsApp
e Exportto folder

¢ Navigate to the folder where you want to save your geopackage. If needed, create
a new folder.

e Connectyour phone to the computer and transfer the file.
Getting data from device to computer when you have attachments:

If you have added attachments to any layer, they are stored in a separate folder called DCIM. To
get all the data, pictures and geodata in one go it is recommended to export all the data
belonging in the project to a folder.
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Connect the phone to your computer. On the phone's storage, create a folder called
Qfield_export.

If Qfield is open, close and reopen it. On the front page, choose open local file > Imported
projects > press the three dots behind your project name (same name as your original folder
name) > Export to folder > Navigate to the Qfield_export folder you just created > select "use this
folder" and accept any questions about permissions.

Now copy that folder to your computer and open the qgis-project file inside it.

Some tips about working with field data after fieldwork

When you are back from fieldwork you typically want to analyse and visualize your data, and how
you can make a map is explained in more detail in the next section. But it is important work after
fieldwork to go over and control the quality of your data and correct any obvious errors.
Unfortunately, there is not time in this workshop to cover this, but here are some tips with links
to more information:

e inspect all the collected geographical data to make sure there are no obvious errors, like
points/features outside the field area. If possible, reposition them by editing the layer. You
can read more editing/digizing here:
https://docs.qggis.org/3.34/en/docs/user_manual/working_with_vector/editing_geometry_att
ributes.html#digitizing-an-existing-layer

e inspect your attribute table for errors, like obviously wrong measurements or spelling
mistakes etc. You can symbolize the data using any of the columns and this can give a clue
about possible mistakes. You can also sort the columns in increasing/decreasing order to
see if values are in expected range. If you need to edit data in the table, start editing by
choosing the pencil symbol.

o PS!Ifyou edit your table, always remember to keep a copy of the original version!

e You might have notes in a notebook that you want to include in your attribute table. You can
create a new field (as you did when you made the survey layer) and add info manually by
punching your notes into the attribute table. An alternative way is to write up all your notes in
e.g. Excel and save it as a delimited text file, and import the table to QGIS and use the join-
toolto connect this table with the attribute table. In either cases, you will have to use an
identifier to connect the two. In most cases, this will be the column fid; that’s why you should
also note the fid down if you make handwritten notes for an observation

o Importing delimted text file:
https://docs.qgis.org/3.34/en/docs/user_manual/managing_data_source/opening_d
ata.html#index-9

o Joining table to attribute table:
https://docs.qgis.org/3.34/en/docs/training_manual/database_concepts/queries.ht
ml#joins

e |fyou have geotagged photos from field work, they can also be imported in your GIS-project.
Here’s an explanation of how: https://mapscaping.com/adding-geotagged-photos-to-qgis/
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4. Making a final Map Layout of the field area

In this section you will learn how to make a final map representation of your field data. It builds
on what you learnt in part 1: Create a Layout

Creating an overview map of Sudan

In the Data folder navigate to Part4/Natural_Earth_quick_start/ and locate the QGIS project file
(Natural_Earth_quick_start_for_QGIS.qgs) and double-click to open it.

() Data Source Manager | Vector

Source Type

(® File () Directory ) Datsbase ( | Protocol: HTTPR(S), cloud, etc.

Encoding Automatic

Source

Vector Dataset(s)

Oracle
DB2 g2
*

' i Vit Laver

When opened, the project will look something like this (note that the colours may be different):

L TR v wmr P — e — —— —— —— = = e "

Browser 8% Processing Toolbox L
QY ®e LW NCEEREZES
.7 Favorites E Q Search
» [% Spatial Bookmarks » (O Recently used
» [ Project Home » @ Cartography
> [4] Home » @ Database
> [0 € system) = b Q File tools
NS, » Qs
Layers (212 r Q
CERTE-BAOL » @ Layertools
v| © ne 10m populated places v » @ Mesh
v| ® 10m_populated_places T » @ Network analysis
V| ® 10m_populated places T 3 5 et » @ Plots
V| ® ne_10m_populated places T 0} o 'mg? = » (@ Raster analysis
| [ 10m_admin_1_states_provinces shp T ! e e o » @ Raster creation
V| 10m coastline A i & i » ( Raster terrain analysis
v 10m_admin_0_boundary_breakaway_dic S M » @ Raster tools
v 10m_admin_0_boundary_lines_land » @ Vector analysis
/| — 10m_rivers_lake_centerlines » (@ Vector creation
v| [ 10m_lakes » @ Vector general
V| — 10m_rivers_lake_centerlines_scale_ranks (@ Vector geometry
|~ 10m_admin_0_boundary lines_maritime » G Vector overlay
| — 10m_admin_1_states_provinces_lines_sh » @ Vector selection
! [[] 10m_geography_marine_polys » (@ Vector table
/| [ 10m_urban_areas » G Vector tiles
!l 10m_admin_0_map_units » G GDAL
! Il 10m_admin_0_breakaway_disputed_are: » @ GRASS
| [l 10m_admin_1_states_provinces_shp » 13 Lat Lon tools
v [l 10m_admin_0_scale_ranks_with_minor_i » & SAGA
v/ [l 10m_ocean » Trends.Earth
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Zoom the East coast of Sudan.

It can be a bit distracting if every layer is activated. Go
ahead and try turning some off until you think the amount
of information is right and the visibility is good.

You can also re-arrange the order of the layers by dragging
the ones to the top of the list, that you want to display on
the top.

Identify the layers you want to include in your overview map
and symbolize them as explained in Part 1: Changing Layer
Symbology.

e Change the layers you want to use into sensible
styles and colours.

Layers
o @@ T &~ FD
® ne 10m populated places
V| = 10m_admin_0_boundary_lines_land
~ |v| 3 Google Satellite
® 10m_populated places
@ 10m_populated_places
® ne 10m _populated_places
. 10m_admin_1_states_provinces_shp
10m_coastline
10m_admin_0_boundary_breakaway_disputed_areas
10m_rivers_lake_centerlines
. 10m_lakes
10m_rivers_lake_centerlines scale ranks
10m_admin_0_boundary_lines_maritime_indicator
10m_admin_1_states provinces lines shp
. 10m_geography_marine_polys
. 10m_urban_areas
V| [ 10m_admin_0_map_units
. 10m_admin_0 breakaway disputed areas
. 10m_admin_1_states_provinces_shp
D 10m_admin_0 scale ranks_with_minor _islands
v . 10m_ocean

Open a new print Layout by going to Project - New Print Layout and give it a title, for example,

Sudan_Layout. A new window will open.

(@ *QGIS_training — QGIS
Edit View Llayer Settings Plugins Vector Raster Database Web

[y
[ New Ctri+N ji-J oN oy el I

New from Template

X |

Open... Ctrl+0
Open From » E D 2 o.01000
Open Recent 4 \ 9
Close : (2 Create Print Layout
H save Cirl+S ot
Save As.. Ctrl+Shift+S ; . .
] et Enter a unique print layout title
ave To » . . . .
. (a title will be automatically generated if left empty)
evert...
|/ Properties... Ctri+ShiftsP ‘MapfSudan

Snapping Options...

Import/Export »

B New Print Layout... Ctrl+P
E New Report...
<4 Layout Manager...

Layouts »

Exit QGIS Cirl+Q

222 Esri Terrain

Esri Topo World
Esri Transportation
Google Maps
Google Satellite

When clicking Add item - Add Map you can choose the area of the canvas which should be
covered by the map by drawing a rectangle. You will need space outside the map for text or other

elements.
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@) *Map_Sudan - a X
layout Edit View [ltems Atlos  Settings
) 5
3 Add 3D Map
8 Add Picture | bbb B4
d o FE 150 90 B [0 B B8R 73 00, ndo History =21
Add Dynamic Text 8 <empty>

& Add Legend
= Add Scale Bar

s Add North Arrow

% Add Shape

& Add Marker

4 Add Arrow

[ Add Node ltem »
B2 Add HTML

"8 Add Attribute Table

%, Add Fixed Table

14 Add Blevation Profile

Layot | Ttem Properties | Guides

tem Properties

@
®

x 58 mm ¥ 0mm poge: 1 43.6% ML

Since this map is not going to be the man focus, you can leave it rather small. We will add
another map and other elements in the next steps.

Click on the map once and you will see that a pane called Item Properties opens on the right
side. Here you can adjust certain properties such as scale or CRS.

Now we want to insert another map. Before doing so, make sure that the layers and their styling
are locked so that we can insert a second map on top the first map without affecting the first
one.
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w Layers
Follow map theme (none) v @y
W | Lock layers e, &

+f | Lock styles for layers

Adding a map of your field area

We often wish to have multiple maps displayed on a graphic or page, for example, with an inset
map that shows the general location for an area displayed in greater detail. We’ll create such a
map in learning the rudiments of layout styling. Go back to the QGIS main window and zoom in
to the area you want to highlight. In this example we have used Port Sudan, but you should
zoom into the field area you have visited.

@ *Natural_Earth quick start for QGIS — QGIS - 8 X
Project Edit View layer Settings Plugins Vector Raster Web Mesh Help
R e/ . o B T [ ( DA OB P oo = —
RRE USPLLAPES a8 da LU0 K - QB X =R
R@V.Z B0 4 =4 e qugges QAR 2 B

bt AL T UL Y

Layers @

V| — 10m_admin_0_boundary_breakaway_disputed are
v/ 10m_admin_0_boundary_lines land

V| — 10m_rivers lake_centerlines
v

[7] 10m lakes
10m_adn lary _lines maritime_indicator Red Sea
V| — 10m_admin_1_states_provinces lines shp
Sudan
ds
‘ »
Layers Browser
< Coordinate 1220372 2202780 ) Scale 1:448557 ~ @ Magnifier| 100% % Rotation 00° 3V Render @EsRr102022 @

Now add another basemap from QuickMapServices tool. Open the tool and select Google
satellite.

QaR

PS! You can also use the Search QMS tool. — —The panel will be activated on the
right side of QGIS main window. Here Search for Google Satellite and click add.
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Search QMS E]]
Search string...

Filter by extent | | all =
Last used:

Google Satellite
TMS details, report a problem

Layers (=]
¢ 3%V &R AL
® npe_ 10m_populated places
v == 10m_admin_0_boundary_lines_land
~ B Google Satellite

@ 10m_populated places
@ 10m_populated places

=

1«

Make sure that Google Satellite basemap is visible, either by putting it on the top of the layer list
or by adjusting the ordering and visibility of other layers.

PS! If you don’t have wifi, add the Arbaat_concession.mbtiles layer and use it as a
basemap.

Now add your field data to the project:

e |tis explained how to add data from OSMAnNd in the section: Downloading data and
importing to QGIS.

e Datafrom QField is added by locating your updated geopackage (see section:
Synchronize cloud projects after fieldwork and/or Exporting back to the QGIS) and use
the add vector layer tool to add them into the project.

() fieldmapping — QGIS
Project Edit View JENEN Settings Plugins Vector Raster Database Web Mesh Processing Help

D E \!QataSourceManager Ctrl+L |_|—,’-_|.l .L_J t |E| .'.:-3.. g: @_ E

Create Layer »

Add Layer

e Symbolize the added vector layers appropriately and zoom to the extent of your choice.

55



SNAC workshop - Field mapping and GIS

Now, go back to the Print Layout Window and add a new map the same way you did with the

L -
first one (Add Item - Add Map or you can use the Add Map tool from the toolbar).

w Legend Items

Auto update Update All

~ Country boundary
Coastline

— Province boundaries

@ Cities

. 10m_ocean

MOEES 2 =

Only show items inside ""“’1 Edit selected item properties
Only shaw items inside current atlas feature

Tips: @

@)
Use this tool from the toolbar to move your map in the map frame. When

you are satisfied, click on the white hand that is used to navigate the [@ ¥
elements of the layout.

2
Id

We will now add other map elements to complete the map layout: legend, scale bar, title, north
arrow and source (CRS).

e Ifyoudon’t remember how to do this, revisit Part 1: Create a Layout where this is

explained.

Add legend: When adding a legend, note that you can rename your layers in the main window,
so they appear nicer in the legend by clicking on Edit selected item properties:

o

Add scale bar

Add Label /Title and adjust font and font size
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Add North arrow A] . Most north arrows do
not contain an “N”, in order to consider
languages that do not use “North” / “N”.
Accordingly, we manually add “N” to the
arrow. Click on Add Label to create a text
element. Just write an “N” into the text field on
the right and set a proper format, e.g. allign the
letter in the middle and choose a suitable font
(see picture to the right). Hint: you need to
click on the font field to be able to change it.

It is convenient to group the north arrow and

Layout  Item Properties  Guides

Item Properties
Label

N

..... 1 Render as HTML
Insert or Edit an Expression...
v Appearance

Font
Fant color N -

Horlzontal margin |0.00 mm
Vertical margin | 0.00 mm
Horlzontal alignment

Left '® Center _ Right  Justify
Vertical alignment

Top ‘® Middle « Bottom

the “N” together, so that they will be treated as one element. Mark both by typing Crtl and left

clicking on each element. Go to Group items in the main icon bar at the top. '

- -

2l G-.lu,-r. T

The group will appear in the Iltems window (blue box) .

| Items  Undo History
Items
® @ ltem
v <Group>
v TN
v = North Amow
v Map 1

Layout  Item Properties  Guides
Item Properties
Label

¥ Main Properties

N

Render as HTML

Insert or Edit an Expression...
v Appearance

Font
Font color I -

Add map grids showing the coordinates. You can do it by selecting one of your maps by clicking
on it > Item properties window = Grids. Add grid by clicking the Plus sign and then Modify
Grid. Play around with interval till you find an interval that fit the extent of your map layout.
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Layout Item Properties Guides

Layout Item Properties Guides
Item Properties B ltem Properties EE
Map 1 4 Map Grid Properties
TR ER LS @
e
D )
v Extents +/ | Enable grid @
w Appearance
Xmin |-217434,135 @
Grid type Solid -
¥ min |6408881,252 @ =
CRS Use Map CRS v |E
Xmax |770577,827 (=8
Interval Map Units
¥ max |7000733,889 (=8

X | 5000,000000000000

i

[ ] Temporal Range
¥ | 5000,000000000000

4

al(alalla
raf IR

Controlled by Atlas

w Grids ¥ 0,000000000000
Offset
C(-l}l _ A v ¥ 0,000000000000 :
Lne sy
Blend mode Mormal -
w Frame
Modify Grid...
b Overviews

Change the line color to gray to make the grid less dominant in the layout, but so that it is still
visible.

Line style

T U, 0ulooooauauo W v S
[+

Note:

The map grid is used for locating places on the map accurately. It consists of vertical
and horizontal lines that create a grid, with each section labelled with a unique
reference. This enables users to pinpoint exact locations using coordinates, facilitating
navigation, planning, and geographic analysis. It should not hinder to read the map.
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Further down the list in the Item Properties, tick Draw Coordinates box. This will add
coordinate labels. Adjust the parameters so that the labels look good.

Layout Item Properties Guides
ltem Properties @
d Map Grid Properties

¥ +/ Draw Coordinates

Format Decimal v
Left Show Latitude/Y Only = @
Outside Frame v
Vertical Ascending b
Right Disabled v | &
Outside Frame -
Horizontal -
Top Shaow Al v @
Outside Frame v
Horizontal v
Bottom Disabled v @,
Outside Frame A
Horizontal v
Font Font -
Distance to map frame 1,00 mm : @
Coordinate predision 0 -

Follow grid rotation

Add a label with text about data source, CRS and projection used for the map as well as the
author. '

® @ Item
Lastly, we want to indicate the location of the detailed v Map 1
map in the overview map. In the Items window, mark the v Map 2

item Map1.
Go to the Item properties tab and scroll down to Overviews.

o Clickthe + sign, and tick the box “Draw “Overview 1” Overview. In the Map frame
dropdown, select Map 2.

If your zoom level is appropriate, it is marked out where your detailed map is located in Map1
map frame. If you change the zoom level in the detailed map layout, the overview indicator will
change accordingly.

o Inthe Frame style, you can edit the style of the frame to for instance a red outline as seen
below.
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v Qverviews

o] = A v

Overview 1

v| Draw "Overview 1" overview
Map frame Map 2

Frame style

Port Sudan

“ 1270000 1280000 1290000

2280000

2270000

2260000

Esri Satellite

.‘ g Rivers
Source: ESRI & Natural Earth Data 012345km B Lokes
CRS: WGS 84 . ] Borders
Map Projection: Africa Albers Equal Area Conic Bl Ocean
Author: Sophia Hiiffmeier 7] Landmass

You are now ready to export your map as a pdf or another format of your choice

Click on the Export as PDF... icon in the toolbar on top. Recall the instructions from Part 1.
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5. QField — More to know

Adding attachments like pictures, videos and sound recordings

We can use the widget type attachments to add pictures to our field recording. For this we need
to have a table where the path to all our pictures is stored. We also need to add a relation
between this table and the main layer for the mapping, in this case our point layer.

Add and format fields of the table layer
Add a new table layer to geopackage
- Main meny > layer > create layer > new geopackage layer

Fill it as described in the picture below

Q)

Database C:\Users\nboga\QField\cloud\snac_mpics\Qfield_SNAC.gpkg
Table name pictures
Geometry type No Geometry ~7
Include Z dimension Include M values
EPSG:4326 - WGS 84
New Field
Name
Type abc Text (string) b
Maximum length

Add to Fields List

Fields List
Name Type Length
id text
picture_id text
path text

Remove Field

w Advanced Options

Layer identifier pictures
Layer description

Feature id column | fid

OK Cancel Help
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‘ (2 Layer Properties - pictures — Fields

/8

Information Id © Name Alias Type Type name Length Precision Comment Coni
123 0 fid Integer (64 bit) Integer64 0 0
v Source
abc 1 id Text (string) String 0 0
Symbolo
g 2 abc 2 path Text (string) String

Labels

Masks
3D View

Diagrams

Now open Properties > Attributes Form of the Table layer

For field id, type uuid() in the defaults field

w Defaults
Default value |uuid() &
Preview {cesaZd1a-4aar-440c-93c0-d22494d0bed6 }

Apply default value on update

Do the same for the picture_id field.

For path set widget type to attachment, and fill as shown below. Notice in the next image that
the integrated document viewer is set to type image. This allows the image to be displayed in
QGIS/QField when you use click on a point of interest.

Q@ Layer Properties - pictures — Attributes Form X
Autogenerate ~ | @ || Show Form on Add Feature (global settings) +
(i VSR Available Widgets » General =
~ Fields
‘{:\\ Source 123 fid Alias Picture EL
abc id
;‘-/ Symbolog abe picture_id Comment
¥ S
abe path V| Editable EL Reuse last entered value Label on top
€ Labels ielatlons
ctions
@B Mask ¥ Other Widgets A ostlype
S QML Widget — .
oS ) HTML Widget
N 3D View Text Widget
Spacer Widget Storage type | Select Existing file "
Diagrams Path
E Fields Default path | C:\Users\nboga\QField\cloud\snac_mpics @.
E Attributes Store path as Relative to Project Path A
Form
Storage mode File Paths -
Joins
. V' Display Resource Path
& Auxiliary
Storage V| Display button to open file dialog
(;\(a Actions Filter
- Display Use a hyperlink for document path (read-only)
/ .
@ Rendering Display the full path
a Temporal Style  ~ \ oK || cancel Apply Help
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Autogenerate

Available Widgets

~ Fields
123 fid Integrated Document Viewer
abe id
. . Type | Image hd @
3/ Symbolog abe picture_id
abc path Width | Auto % | Specify the size of the preview. If you
L abc MV Relations leave it set to Auto, an optimal size will
Actions Height ' Auto < | be caleulated.
~ Other Widgets
D Masks QML Widget
HTML Widget .
\Q‘ 3D View Text Widget ¥_Constralnts
Spacer Widget | Not null v Enforce not null constraint
b Diagrams
Unique Enforce unique constraint
E el Expression
E .;\ttnbutes Expression description
orm
Enforce expression constraint
Joins
Defaults
L Auxiliary v u
Siege Default value
D@ Actions Preview
, el Apply default value on update
isplay
w Policies
Q;,/ Rendering
@ Temporal Style -~ OK

x

Show Form on Add Feature (global settings) ~

a

Cancel Apply Help

Add relation

For keeping track of which pictures (stored in the table) belongs to which feature, we need to
make a relationship between the table and our feature layer. Arelation is created using a unique
ID that is shared between the two datasets. In our case the unique ID are created above with the

uuid() expression.

Relations are set up in the project
properties.

Main menu > Project > properties >
relations > add relation

Fill the window like shown to the right.

The next step is to add this relationship
to the feature layer.

Open the properties dialog and the
attribute form of the point layer. The
relation you just created is visible
under relations. Drag and drop the
relation point_pictures into your Form
Layout.

O\ Add Relat
Id point_pictures
Name point_picutres

Relationship strength Composition
Layer and fields mapping

Referenced (parent)
layer | o Qfield SNAC — poi ~

-

Field 1| abc picture_id

OK

pictures

abe picture_id

Referencing (child)

Cancel Help
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(2} Layer Properties - Qfield_ SNAC — points — Attributes Form

Drag and Drop Designer

-

Information Available Widgets Form Layout &b
~ Fields fid
TarrEe 123 fid date =
: abe type ¥ required
Symbology abc comment Mapper N
t/f picture t){pe
picture
Labels 1.2 measurement « additional
date comment
Masks abc. Mapper measurement
abc picture_id point_pictures
3D View ¥ Relations
point_pictures
. Actions
Diagrams v Other Widgets
QML Widget
Fields HTML Widget

Text Widget

Attributes Form Spacer Widget

TIP: When using the default options in QField, pictures will be taken with a minimalist internal
camera. The advantage is that this allows geotagging of images. If you want more camera
options you can choose to use the native camera of your mobile phone. However, this does
not allow geotagging within QField. If you need geotagged images and want more camera
options, you need to install the Open camera app. You can default settings in QField under
settings > general > Advanced. The open camera app will have to be installed on the smart
phone.

Generate basemap for offline mapping

In this section you will learn how to generate maptiles that can be exported to QField for use in
offline mode.

When you work in areas without coverage it is very useful to have a background map, i.e.
basemap, available offline. By offline we mean that the basemap is stored as a local copy on
your device (smart phone). The basemap will be stored as so-called tiles. It means that the map
of your area of interest is divided into several small maps, i.e. tiles, and the same is done at
multiple scale levels. Tiling makes zooming in and out in the map fast. Each tile generated is an
image, typically in jpeg og png-format. Maptiles retain geolocation from the original map source.

There are different plugins in QGIS that can convert background maps into tiles. In this exercise
we will use QMetaTiles that you have already installed.

Generate tiles from a basemap.

The basemap you want to use in QField has to be displayed in your map. In this example you will
use Google Satellite as basemap.
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Locate the QMetaTiles tool on the toolbar and press to open:

This window will appear:

Q@
Qutput
® File
Browse...
Directory

Tileset name Mapnik

Extent

® (Canvas extent
Full extent

Layer extent  Qfield_SNAC — points

Zoom Metatiling

¥ Enable Metat v/ Buffer Metatil
Minimum zoom 0 =

Widt |2 =| Heig (2 |*
Maximum zoom 18 <

¥ Parameters

Tile width 256 |

v Lock 1:1 ratio
Tile height 256
Format PNG v
Background transparency 100 - (0-100)
Quality 70 < (0-100)

Make lines appear less jagged at the expence of some drawing performance
Use TMS tiles convention (Slippy Map by default)

Write .mapurl file

Write Leaflet-based viewer

Export Latl onGO® features and metadata

0%
OK Close -

Here follows an explanation of the settings and what to select:

e Tileset name: change to the same as your background map, e.g. Google maps.
e File —click browse. In the new window
o Navigate to your working folder
o File name: Specify an appropriate name, e.g. Googlesat_background
o Save as type: Choose MBTiles databases
o When done, click save
e Extent —different options to delimit extent of the tiles.
o Zoom toyour area of interest and choose canvas extent
o Canvas extent is recommended when your canvas is fitted to your area of
interest in the map window,.
o Layer extentis recommended when you have a layer outlining your area of
interest
o Fullextentis not recommended when the background map has a global coverage
o Other settings can be kept with default values. Here’s a short explanation of what the
most important ones mean
o Minimum zoom -this is the coarsest scale that tiles will be generated at.
o Maximum zoom —this is the finest scale that tiles will generated at. This is the
one you like to have as high as possible. But higher number also means more
tiles and bigger files. Filesize is often a limitation, especially if your area of
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interest is large. A good balance between between map details and filesize is
needed.
o Tile width and height — sets how many pixels each tile is in x and y direction
o Quality - compression of files, lower value less quality
Add basemap to your project

The tiles you just generated are in raster format. Add tiles to your project by choosing Add raster
layer from the Manage layer toolbar

Vi R % 2R - RSAQEG-
This can also be done from the main menu > Layer > Add layer > Add raster layer

In Source > navigate to your working folder and select the Googlesat_background.mbitiles file >
click Add

“ Source Type
@) File Protocol: HTTP(S), cloud, etc. OGC API
Source
Raster dataset(s) | C:\Users\nboga\QField\cloud\snac_mpics\googlesat_background.mbtiles L]

w Options

Consult MBTiles driver help page for detailed explanations on options

ZOOM_LEVEL

BAND_COUNT | <Default> -

MINX

MINY

MAXX

MAXY

USE_BOUNDS | <Default> v

TILE_FORMAT | <Default> A

QUALITY

ZLEVEL

DITHER <Default> -
Close Add Help

The file can also be imported to your project in QField
Adding tiles to QField
Tiles can be added to Qfield in different ways.

The easiest way is to include it in the QGIS project and synchronize it to the cloud with the rest of
the files in the project. However, if the tile is large, you might get problems with storage space in
the cloud. If that is the case, the approach describe in section From QGIS to QField
recommended.
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From QGIS to QField with QField Sync

We will use the QField Sync plugin to export our project to our smartphone. Installation of the
plugin is explained in section: Installation of Plugins needed for the Workshop

The first step is to set preferences for QField
main menu > Plugins > QField Sync> Preferences.

Notice what are the default directories for storing projects. There are two different settings, one
for cloud projects (QFieldCloud settings) and one for projects that you will manually copy to your
mobile phone (Packaging settings). Write down the paths so you remember them!

PS! It is an advantage that the path is not too long, and it should not include any spaces or
special characters.

() Options — QField X

Q QFieldCloud Settings

acto *  OFeldCioud allows your team to focus on what's important, making sure you efficiently get quality field
data. Thanks to its integration with QField, you and your team will be able to start surveying and digitising
data collaboratively in no time.

] ege Default doud directory |C:\Users\nboga\QField\cloud

= V| Stay signed in

Packaging Settings

QField continues to give users full control by allowing projects to be packaged and synchronized via USB
cable as well as through networks.

Default packaging import directory |C:\Users\nboga\QField\import €
Default packaging export directory |C:\Users\nboga\QField\export a

v | Show packaging actions in the toolbar

(0 QField

! A
0K Cancel Help

Configure for cloud synchronization

Using QField cloud is a very convenient way to export projects to QField. It requires that you have
wifi connection. It will store a copy of the project in the cloud and synchronize from there to
QField, and after fieldwork it will update your project in QGIS via the cloud version.

To use cloud synchronization an account is needed. It can be created from within QField, as
explained in section: Installation of QFieldInstallation of , or by clicking on the blue cloud symbol
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and register from there. In either cases, remember to confirm your email address before you
try to login!

When you have an account, press the blue cloud symbol and login.

Now press Configure Current Project

e @@ R

> Configure Current|
Project

Here you define how the project will be exported:

Prefer offline layers means you can work with your project in field without wifi connection.
Notice that the vector files survey and tracking now have the Action Offline editing.

Under Base Map you can choose to export a chosen background map so it can be accessible
without wifi connection. However, when using cloud synchronization, storage is limited in the
cloud. Thatis why we use the alternative approach with setting localized path and copying our
basemap manually, as explained above.

Under Advanced settings you can choose to only export what you see in your map extent. It is
very important to limit map extent if you also choose to create a Base map.

QFieldCloud Cable Export

Prefer online layers @) prefer offline layers

w Individual Layers Settings

Q, Filter layers... Show Visble Layers Only @
Layer = Action
1|0 Arbaat Concession — Arbaat_concession | Offiine editing - Froperties
e Transformations 2 :" arbaat_concession Directly access data source * Properties
4 Styles 3 B Google Satelite Directly access data source Froperties
40" survey Offiine editing - Properties
Data Sources
50 tracking Offline editing - Properties

Variables
Automatically push pending changes on the following interval | 30 minutes
(@ Macros
. v Base Map
L. QGIS Server
= ®) Single layer Map theme
0 Temporal Layer
. Terrain Tile size | 1024 px

Map units per pixel | 10,00 mupp

> Geofencing

QField

w Advanced Settings
Digitizing logs layer -
Area ofinterest |-

Only copy features in area of interest

Max. image attachment
(width or heigt) | Mo restriction

DCIM

‘ OK. Cancel Apply Help

e When settings are fine, click OK
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e Save your project!

Now, Press the blue cloud to generate a new cloud project.

e @@ R

QFieldCloud Projects Overview

<«

In the window appearing, press the create new project button in the lower left corner.

In the next window select the recommended setup:

(¢ QFieldCloud Projects Overview X

Greetings nboga.

Choose how to create a new project

® ' Convert currently open project to cloud project (recommended)

A new QFieldCloud-compatible project is created from the currently opened QGIS project. In order to do so, datasets
will be copied into an export directory that will act as your local mirror. Vector datasets will be converted to
geopackage format to fadilitate data synchronization from multiple devices while other dataset types will be copied to
the new project location.

Create a new empty QFieldCloud project

A new blank QFieldCloud project will be created. You will be responsible to move all the project-related files within the
selected local directory, with the project fife at its root. Project files will only be uploaded when you dlick the
synchronize button. Make sure the selected directory contains no more than one QGIS project file.

Cancel Next
Notice that you are now going to create a copy of your project that will be saved in the folder
specified above as default cloud directory.

This means that you now have two copies of your project

e The original version in your SNAC_workshop/QField_training folder
e The cloud version in your default cloud directory

PS! When you synchronize after field work, changes should be synchronized back to the
project in the default cloud directory! After synchronization you can copy the geopackage
file with all your added field observations to a new location. Use this file to make a new
project to display, analyse and make a final map layout. In this way you will keep the
original project intact for further edits and adjustments for new field work.

Press next and make an appropriate project and folder names, and press create.
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(2 QFieldCloud Projects Overview %

Greetings nboga.

Project Details

Name fieldmapping_QFC

fieldmapping project for SNAC training

Description

Owner nboga |

Local Project Settings

Local Directory C:\Users\nboga\QField\cloud\fieldmapping_QFC B

Back Create

Close Help

After the project is created you will see it in the project overview list.
Save your project and close QGIS.
You are now ready to open the project in the QField App.

e Onthefirst screen, choose “QField cloud projects”.
e |oginif needed and choose the project from the list under “My projects”.

Congratulations —you are ready for fieldmapping using QField!

Synchronize cloud projects after fieldwork

When you are done with your fieldwork, the project in QField will show a blue cloud with
updates. Press it and choose either synchronize or push changes. Push changes will push
updates done in the app to the cloud. This should be sufficient after field work.

There is/are 1 local change(s)

& Synchronize

ith all modifi
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When you are back in your computer environment, open QGIS and locate your cloud project. PS!
You ‘lLfind it in your default cloud directory! When open, press the blue cloud with arrows to
synchronize the changes:

ed> PP R

Synchronize
Current Cloud
Project

(= Synchronizing project "nboga/fieldmapping_QFC" X

QFieldCloud project name nboga/fieldmapping_QFC
Local project directory C:\Users\nboga\QField\cloud\fieldmapping_QFC
Some of the files on QFieldCloud differ from the files stored in the local project directory.

MNow you should choose what actions to perform on those files by clicking on the checkboxes in the file list below.

Checking the "local" action (under the computer icon) or "cloud" action (under the cloud icon) will mark that file as
single source of truth and will cause the file to be overwritten either in the cloud or the local storage. All other files will
not be affected.

Filename o @ Action
fieldmapping.gpkg n v Download (will replace local file)
Prefer No Action Prefer Local Prefer Cloud

Cancel Perform Actions Help

Here you can decide how to handle the changes. In this case, we want to download the changes
we have made in the layers (survey and tracking, and possible others you have made on your
own) in the fieldmapping.gpkg. Click Perform Actions.

Now you should see the new data in your QField project! And you are ready for further editing,
analysis or layout creation.

Configure for cable export
Skip this section if you have wifi and can use cloud synchronization.

This section describes the alternative way to export your project from QGIS to QField if you don’t
have WiFi connection. In this case you will use a cable to transfer the project from the computer
to the smart phone.

From the toolbar, choose configure project, and the tab Cable Export in the window that
appears.
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ed PO R

5 Configure Current
Project

On your geopackage layers, choose offline editing. According to the documentation this means
that:

“A working copy of the layer is copied into the package folder. Every change which is done in the
packaged project during work is recorded in a changelog. When synchronizing the changes back
later on, this log will be replayed and all changes also be applied to the main data base. There is
no conflict handling in place.”

If you want to delimit your project to an area of interest, there are different possibilities under
Advanced settings.

For more information about configuration, see here: https://docs.QField.org/get-
started/tutorials/get-started-qgfs/ or in the supplied pdf: Data/Documents/QFieldSync - QField
Ecosystem Documentation.pdf

Click Ok when you are done.

Now you are ready to export.

From the toolbar, choose Package for QField.

&> P R

Package for QField

Choose an export folder where your project will be saved. The default folder is ..\QField\export\
and name of the folder will be the same as your project name.

Import project into QField
Connect your phone to the laptop. Make a folder named QFijeld, and a subfolder called export.
Make another subfolder called import. You will use the latter when you are done mapping.

Copy the fieldmapping folder from your laptop to the export folder on your phone.
Open QField, and choose Open local file.

Press the + sign in the lower right corner, and choose import project from folder
Navigate to the fieldmapping folder, and press use this folder

When import is done you can open the imported project and start mapping!

Exporting back to the QGIS
When you are done mapping you need to do the reverse process.

Notice that in the imported projects view in QField, there are three dots behind each project
folder name.

Press these and choose export to folder.

72


https://docs.qfield.org/get-started/tutorials/get-started-qfs/
https://docs.qfield.org/get-started/tutorials/get-started-qfs/

SNAC workshop - Field mapping and GIS
Save to the import folder that you made above.

Copy the folder back to your PC and use the Synchronize from QField button on the QField sync
plugin in QGIS. Navigate to the import folder and press synchronize.

Qe R

Synchronize from FI

QField

L Synchrenize Project

Select the QField Project Folder
C:\Users\nboga\QFie\d\impord

w Advanced

Directories to be copied

Directory

Select All Deselect All
Progress
Total

0%
Layer

0%

Synchronize Close

You are now ready to edit or analyse your data further in QGIS or to make a nice layout for
disseminating your findings.
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