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Preface

This instruction shows how you download and install QGIS as well as add some neces-
sary plugins to use in conjunction with the compendium Ovningar i geomorfologi/Ex-
ercises in geomorphology. This is not a complete tutorial on how to use QGIS, nor an
introduction to GIS, but will set you up to use QGIS for working with digital elevation
model data.

If you wish to explore the data of the exercises further you should resort to the
wealth of online information given through the QGIS documentation site and the Stack-
Exchange GIS Q&A site.

In your continued education you may encounter ArcGIS which is a commercial GIS
software. QGIS is freeware and always available to you and therefore a useful software
to have in your toolbox. The way you process data may vary in detail between the two
but general GIS principles are the same. I suggest you always keep your eyes on Open
Source software since such software is built by the community that uses it.

Note that you can install QGIS on all platforms, Linux, Macintosh and Windows.
You can also keep several versions installed at the same time. QGIS maintains what
they call a ‘long term release’ (3.16.13 at the time of writing) at the same time as
their ‘latest release’ (3.22.0 at the time of writing). The long term version should be
very stable whereas the latest version may include novel solutions but not be stable
under all circumstances. I would recommend that you start with the stable version
and install the new version if you think you need it. I can only add that I have so far
never experienced problems with the latest release versions. The versions are similar
but availability of plug-ins may vary.

In this introduction, figures may show slightly different views than what you see
in your installation. This may be because slight changes have been made in recent
updates or that personal settings made by me in my installation come across.

This instruction was written using IATEX in Overleaf and figures prepared in GIMP
(GNU Image Manipulation Program) and Inkscape.

Support Open Source freeware!


https://su.figshare.com/articles/educational_resource/_vningar_i_geomorfologi_Exercises_in_geomorphology/7263935
https://su.figshare.com/articles/educational_resource/_vningar_i_geomorfologi_Exercises_in_geomorphology/7263935
https://qgis.org/en/docs/index.html
https://gis.stackexchange.com/
https://gis.stackexchange.com/
https://www.overleaf.com/
https://www.gimp.org/
https://inkscape.org/

1 Installing QGIS

To install QGIS visit the QGIS web site and download the ‘Long term release’ or ‘Latest
release’ 32 or 64-bit QGIS Standalone installer that fits your system.
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Once the installation file is downloaded run the file and accept the default settings
presented to you. Once the installer has complete the process you have a fully functional
free and open GIS system on your computer!.

'Macintosh installations may require additional steps, please read the installation instructions for
further information


https://qgis.org/en/site/

2 The graphical user interface

Once you have installed QGIS you will note that several programs seem to have been
installed. For now you only need to concern yourself with the ‘QGIS Desktop’, which
is what we will use.

Start QGIS by clicking on the QGIS Desktop icon. This will open a window looking
like the following image
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There are several panes in this window. The largest is the map window where your
work will be shown. To the left you will see two panes called ‘Browser’ and ‘Layers’.
The browser pane shows files and folders in your GIS project and the layers pane shows
the different layers of data in your project. We will see this in detail below. To the
right you see two panes called ‘Processing Toolbox’ and ‘Results Viewer. We will also
return to these later.

There are lots of tools in toolbars and menus and for the time being you should not
concern yourself too much with these. We will return to everything you need when you
need it.

3 Additional tools

QGIS provide means to use a large number of specialised tools provided as so-called
‘plug-ins’. For the geomorphological exercises you will need to install a plug-in called
‘Profile tool” which allows you to view elevation profiles in the DEMs you will be working
with.

To install this plug-in, you click on the plugins menu item and select the Manage
and Install Plugins... This opens a new window which lists all available plugins. Locate
the ‘Profile tool’ plugin entry in the list.
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Click on the plugin name and click on the button that appears at the lower

right in the window. The plugin will be installed and marked with a checked box to

indicate it is installed. You will also find the Profile tool as an icon in the tool bar.
You should now have all the necessary tools you need for the exercises.

4 Open a GIS project

The geomorphological exercises come as already prepared QGIS projects. When you
download a project you will receive it as a Zip-file. Simply unzip the content to some
folder where you keep data. Each project will unzip as a folder with a name indicating
the locality of the GIS project. So when you download several projects and unzip them
in the same basic folder the different files will still be contained in a separate sub-folder.

In each project folder you will find a QGIS project file with the extension qgz®. To
open a project simply click Project in the QGIS menu followed by Open and locate the
.qgz project file.
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In the figure we have a project file called Anstaberget.qgz. Open the project file and
you will see the project in your main pane of QGIS:

2.qgz is a zipped file. In older versions of QGIS the project file had the extension .qgs. In more
recent versions of QGIS both types can be opened whereas older versions can only open .qgs files. The
recent version can save projects in both formats.
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The project now displays in the main pane. In the lower left pane you see (in
this case) four entries, two of which are ticked boxes and two that have empty boxes.
Each box and explanatory text concern a layer in your project. This project has four
layers which you can think of as four sheets of paper stacked on top of each other, each
containing some information. You can turn each layer on or off by checking (clicking)
or unchecking the box. In the case above the lower two layers are checked which means
the upper two are invisible at this point.

The layer names may be difficult to understand. The names can be changed but in
these projects some layers have been left with the original names of the data. The layer
starting with ‘hojd2m3006...” is the 2-m resolution elevation data obtained from the
Swedish Land Survey. The layer called ‘Hillshade’ contains the shaded relief that you
see in the figure. The layer starting with ‘terrRast2006... is a terrain raster map also
obtained from the Land Survey. The ‘Contours’ layer contains the elevation contours
calculated in QGIS from the elevation data. We will return to these layers later.

You can select and unselect these layers to view or hide each layer. But, remember,
you can only view a particular layer if layers above are first turned off, otherwise they
may obscure the layer you wish to look at. It is possible to make layers translucent but
we will return to this below.

If you mark a layer by clicking on it in the layers pane and right click on the layer
you will see a menu where one entry is called ‘Properties’. Selecting this opens a window
where you can make many changes to that layer



(2 Layer Properties - Hillshade | Transparency ? X
¥ Global opacity
|
w No data value
No data value 0
Additional no dats value |
w Custom transparency options
Transparency band |None -
Transparent pixel list
From To Percent Transparent
[
=
stye v Cancel Apply Help

The content of the properties window will differ depending on what type of layer you
are working on. One setting you can see to the left is “Transparency’. In this setting
you can change the setting for your layer from ‘opaque’ (default) to some percentage of
transparency. This means you can set a layer so that you can see through it and hence
see the layer below to some extent. Give it a try, you can always reset it to opaque
(100% opacity).

5 Using the profile tool

When you want to measure a profile in your terrain data, you need to click on Plugin
and then select the Profile tool followed by Terrain profile or click on the profile tool
icon in the toolbar. This opens a new pane below the main map pane
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In this example we want to make a profile across the hill from the bottom left to
the top right corner of the map. Note that when you opened the profile tool the map
was shrunk so that you see just as much of the map as you did before.

Start by clicking on the terrain data in the ‘Layers’ pane. Then click on the
Button in the profile tool. The elevation data you selected in the layers pane will now
be included in the profile tool. You are now ready to make a profile.

To create a profile you click once on the map where you want your profile to start
and then move the cursor to the point where you want the profile to end and double
click. This establishes a straight line profile between the start and end point. As you
double click to end the profile the profile will be visualised in the profile graph.
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Note that the profile in the graph window is plotted from left to right as you started
and stopped your profile. In this case I started the profile in the lower left corner and
finished in the upper right corner so that the plotted profile depicts the general direction



of the profile in the map.

Once you have made a profile you can export the graph to a file. You have the
option to chose a PNG bitmap graphics file, a SVG vector graphics file or a DXF CAD
file. The simplest choice is to use the PNG option which yields a figure you can quickly
save for additional study. The following figure was exported from the profile tool as a
PNG graphics file:
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Since the elevation model is measured in metres, the vertical and horizontal scales
are in metres. The vertical is given as m a.s.l. (metre above sea level; the elevation)
whereas the horizontal is given as metres from the starting point (0).

If you look at the Profile tool above you can see that there are two straight red lines
in the graph window, one vertical and one horizontal. These lines move as you move
the mouse cursor over the plot window. When you do so there will be a red square
moving along the profile line in the map view. This means you can identify exactly
what part of the profile is where on the map, or vice verse. You can also immediately
see the values extracted from the DEM along the profile which means you can check,
for example, elevation differences between two points along the profile.

The profile you established by clicking on the map is not permanent. If you click
on the map again you establish a new starting point for a new profile and the previous
profile will be lost. If you want a profile that is not a single straight line, you can make
line segments by single clicking on a series of points creating shorter strait segments
between the points. You still finish the profile by double clicking on the desired end
point of the profile.

It is important to realise that the plot window will adapt to the maximum and
minimum values of the profile. Hence you need to be careful when comparing two
profiles since the vertical scale may vary between the two. The tool is nevertheless a
very useful tool for quickly examining and evaluating what the DEM shows.

Note that we have used the elevation data for the profile in this example but used
the ‘Hillshade’ to view the topography. The reason for viewing the hill shade is that it
provides a better ‘feel’ for the topographic changes that the pure elevation model. So
do not forget what it is you are doing and what you see. A common mistake is to draw
a profile but using the wrong layer as a source which will yield confusing results.

Once you close the profile tool window all profiles will be lost. You do, however,
have the possibility to copy the profile data from QGIS to, for example, a spreadsheet
software such as Excel or or Openoffice Calc. In the following we will look at how to
transfer data to Excel.

If you click on the ‘Table’ tab in the profile tool pane, you will see the data that
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makes up the profile. The data is distance along the profile and the elevation at each
point. This is what makes up the profile in the profile view above. The data that is
extracted along the profile consist of a maximum of 1000 equally spaced points. It is
possible to obtain more data points by checking a box titled ‘Full resolution enabled’
on the ‘Settings’ tab. This will provide data that matches the full resolution of the
elevation data (2 m). This may be necessary if profiles become very long so that the
resolution with a 1000 points is deemed too poor. Remember, however, that, say, a 1
km profile sampled at 2-m resolution will yield 500 data points. This will allow you to
estimate how many data points will be obtained for a specific profile length you intend
to store.

@ Anstaberget - QGIS - x
Proect Edt View layer Setbngs Plgns Vector Raster Datshase Web Progessng el

BRELGRIO* L P v i

ax

aaaaaaaa

10 30059 601078 901617 12 15027 180323 210377 240431 27.0485 s 03 067 300701 4
29126 9133 9146 916 9165 9175 9187 9203 %224 242 926 %276 w81 W 9

O
v [ B willshade <
K [Copy o cipboard ] [Copy to cipboard (vith coordinates) | |Create Temporary layer’
253
B hoid2m3006 6696098 550566

Magnifier [100% 2] rotation [0.0° 2| ARender @ epsaianoe Q

Below the the data you see three options for copying this data. The first copies the
distance and elevation data so that you can paste it into a spreadsheet like Excel. The
second does the same but also provide coordinates for each point. This may be useful
since it will tell you where the terrain profile is located. Since it is also possible to make
profiles that are not a single straight line, coordinates may be even more useful to store.
The third option creates a temporary layer showing the points and the profile in your
GIS project. The layer will contain all the points that the profile tool extracted.

The temporary layer created by the Profile tool is just that, temporary. If you save
your QGIS project and reopen it the layer will exist but the information in the layer
will be lost. In order to save the profile you can right-click on the temporary layer after
it has been created and select ‘Save as.... Give the layer file a name and by default the
layer will be named the same. Now your profile has been saved. Note that you will
now see both the temporary layer and the copy you saved. You can safely delete the
temporary layer and next time you open the project your saved layer will be included
showing the profile points.

It is useful to be able to extract profile data to draw a better diagram of the data
than what the profile tool can do. When you have copied the data using, for example,
the button you should be able to paste straight into an Excel spreadsheet.
The spreadsheet will look like this:
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As you can see you receive four columns of data, the first is the distance along the
profile, the second and third is the coordinate pair for the point and the fourth column
shows the elevation of the point. The coordinates are in Sweref 99 TM with elevations
in the RH 2000 model. You can find more information on these systems for reporting
elevation data at the Swedish Land Survey (Lantmaéteriet) web site.

One issue that you may encounter is that the data you obtain from QGIS will have
period (.) as decimal point whereas in many European countries comma (,) is used.
Period has become a standard in programming and hence many software that handle
data. When you paste data into Excel you can experience that the numbers with period
as decimal point are treated as text and not a number which means you cannot make
any calculations with the data and, in our case more importantly, make a diagram
of the data. The problem, if it occurs, can easily be remedied by doing a ‘find and
replace’ in Excel where you find all points and replace them with commas. Then the
data should be considered numbers again by Excel.

Once you have your data in Excel, it is time to create a diagram of the data. We
want to plot the profile using the distance (first column) and elevation (fourth column)
data. Mark the first column and then mark the fourth column while pressing the
‘cuibbutton. The two columns should now be marked as shown below
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Select the ‘Insert’ tab and select the scatter plot as the type of chart. You then have
several options for the type of scatter plot to make and you should chose the option
with straight line segments and no markings for the data points. This will create a
clean plot of the profile.

H - B - BookT - Excel CHART TOOLS ?® - 0O x
HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW ADD-INS ACROBAT DESIGN FORMAT Sign inf

[ A e e 1]
Add Chart  Quick Change

Switch Row/ Select ~ Change  Move
Element - Layout~  Colors ™~ Column  Data  ChartType Chart

Chart Layouts Chart Styles Data We  Loation ~

Chart1 - S v
A 8 c D 3 F < H J K L M N o 3 Q R s T u v w B

1 0 5506223 6696126]  91.26]

2 3.005391| 550625.7 6696138 9133 ) +

3| 6.010781| 550628 6696140  9146) Chart Title

4 9.016172| 550630.4 6696142 916 200 -

5 12.02156| 550632.7 6696144  9L65

6 15.00695| 550635.1 6696146 9175 180 Y

7 18.03234| 550637.4 6696148 9187

8 | 2103773 550639.7 6636150  92.03 160

9 | 20.08312| 550642.1 6696151  92.24)

10| 27.08852| 550644.4 6696153 92.42 a0

11] 30.05391) 5508468 6696155|  92.5,

12| 33.0593 550649.1 6696157 9275, 0

13| 36.06463| 550651.5 6696153  92.91)
14| 29.07008| 550653.8 6696161  93.04.
15| 42.07547| 550656.2 6696163  93.28)
16| 45.08086| 550658.5 6696165  93.41)
17| 48.08625| 550660.9 6696166  93.51|
12| 51.09164| 550663.2 6696168] 93.6,
19| 54,09703| 550665.6 6696170  93.69
20| 5710242 550667.9 6696172  93.73
21| 60.10781| 550670.3 6696174|  93.89
02| 631132 550672.6 6696176  93.92

23| 66.11859| 550674.9 6696178, 94,
24| 69.12398 550677.3 6696180 94.1)
25| 72.12937| 550679.6 6696181  94.16) 0
26 [Eee]  ssoosz| covets o 0 500 1000 1500 2000 2500 3000 3500
07| 7814015 550624.3 6696185  94.28|
28| 81.14555| 550686. 94.36
1 v

AVERAGE 8154591288 COUNT:2004 SUM: 163416004 [

As you see from the picture above, the plot we receive is not yet in shape, some more
work is needed. First we need to add titles to the axes. All plots MUST have axis titles
that tell us what is being plotted and what units are shown on the axis. Click on the
‘Add Chart Element’ and select ‘Axis titles’. You then have the option to add a label to
either the horizontal or vertical axis and you of course need to edit both. In our case we
add the x-axis title ‘Distance (m)’ and the y-axis title ‘Elevation (m a.s.l.)’ The m a.s.l.
means ‘metres above sea level” and is the normal way to express elevations. In Swedish
this is written m 6.h., ‘meter 6ver havet’. Note how you punctuate the abbreviations.
The SI unit ‘metre’ is abbreviated ‘m’ without a period while the ordinary words are
abbreviated with a period. Units are never followed by periods.
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Secondly we can see above that the axis are not optimal. There is a lot of dead
space below the profile and also to the right where the profile ends. We should thus
change the limits for the axes from the default values to something that better reflects
the data. Simply double click on the one axis to open the ‘Format axis’ pane as you
see below. Enter the desired max and min values for the axis in this case I wanted the
y-axis to start at 80 m and stop at 200. Note that I have chosen even numbers. This
is usually a good approach. Once you have completed the y-axis you can do a similar
change on the x-axis.
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When you are done you have an acceptable chart showing the profile you extracted
from the DEM. When you write a report you can safely include this diagram in the
report. All diagrams you make and provide in reports must have the features we have
edited, axis titles and axis ranges that shows the data properly.
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6 Downloading and working with your own terrain data

The Digital maps and geodata site run by the Swedish Agricultural University (SLU)
provides many different types of data including elevation data, othophotos, and terrain
maps. Data comes in one of two formats, raster and vector based data. Much of the
raster data comes in tiles, i.e. the data set has been split into square pieces. These tiles
cover 2.5 x 2.5 km. However, some raster data will be delivered in tiles of different sizes
and all vector data will be provided as one continuous data set covering the area you
have outlined in your data request. We will now look at how the data is downloaded
and what it looks like.

6.1 Selecting and downloading data

The SLU site Digital maps and geodata is available in both Swedish and English.

& Sekdigitala kartor och geodatea | X + = x

< C as ek/anvanda-biblioteket/soka/digitala-kartor/ B w @CE »O :

EE Apps

th

slubiblioteket / anvainda biblioteket / soka / Stk digiala kartor och geodata

Sok digitala kartor och geodata

Som student eller forskare har du tillgang till digitala kartor och geodata frén en rad
olika myndigheter samt Lantmiteriets historiska kartor fran 1600-talet och framét.

& Digitala kartor och geodata

Via SLU:s neddladningstjnst GET kan du ladda ner geodata fran en rad
myndigheter, t.ex. kartor, flygbilder och laserdata fran Lantmateriet,
sjokort fran Sjbfartsverket, data om berg, jord och grundvatten frin SGU
samt statistik frdn SCB.

support och anvéindarvillkor for digitala kartor och geodata

Siik och ladda ner kartor och geodata

To start downloading data on the blue ‘Search and download maps and geodata’
field. You will then be asked to identify your affiliation in a long list of choices. Select
‘Stockholm University’ which will yield the following screen:
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https://www.slu.se/site/bibliotek/anvanda-biblioteket/soka/digitala-kartor/
https://www.slu.se/site/bibliotek/anvanda-biblioteket/soka/digitala-kartor/

@ Please login. x o+

<

EE Apps

OF; % ps963A%2F%2F: 9 FLogi DS%3D1% . % @C 0D » O :

G & mdnord

p.dszentityl D=http:

“You are connecting fo.
zeus.slu.se

SLU service for distribution of geographical data

This service requests that you identify yourself. Select your preferred identity service below.

Q | Stocknoim| |

KTH Royal Institute of Technology - stockholm
Identity Provider for KTH .

Royal College of Music in Stockholm - Kungliga Musikhégskolan i Stngolﬂl
Identity Provider for Royal College of Music in Stockholm \1 'I

Stockholm School of Economics IdP
1dP for facutty, staff and students

Stockholm University

The Stockholm university Identity Provider is used by employees and
students at the university.

Stockholm University of the Arts
Identity Provider for uniarts.se.

University College Stockholm - Enskilda Hgskolan Stockholm -_—
Identity Provider for University College Stockholm "‘

Stockholm School of Economics in Riga
Stockholm School of Economics in Riga

:

@ Geo
<

EE Apps

Click on ‘Proceed to Login’ A new screen will open where you provide your Stock-
holm University login details. Once you have completed the login a new screen will
open with an overview map:

data Extraction Tool x o+

C & zeussluse/get/?drop=

Q Select area on Map Wselectdata | (@ Review and Finish 0 m

200 kn

Island

Iand

Barents hav

Atlanten 3y ‘ L‘J/

Vita havet
Nrska havet
Finland

Sverige
Norge

TN

Ryssland

Estland |

Letiland .

oo 22T i 4 o
orasion J

3y A Ostersjor: ) Litauen 5

At the top of the screen you see four fields: ‘Select area on map’ (which is the
current screen), ‘Select data’, ‘Review and Finish’ and ‘Help’. The first three are the
steps will will need to go through to extract our data. To the right you see three
buttons with zooming (+, —) and panning tools. You can use these to move around
and zoom in and out in the map. You can also ‘grab’ the map with the mouse pointer
and move around and use the mouse wheel (or other zooming feature on your mouse
or computer) to zoom. Finally there is a button called ‘Draw’. When you click on this
button you can use the mouse to draw a red rectangle on the map. This rectangle will
be the area of data you will be able to select. Note that there is a limit to how much
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data you can download so if you select too large an area, you will get a rectangle that is
only partially red. You will then only receive the data covered by the red portion. The
maximum area is still quite large so you will not likely run into this problem. If you
need to cover a larger area you will simply need to do multiple downloads and move the
red area so that you end up covering your desired area through multiple data requests.

Let us now look at an example. I have decided to extract data over the Stockholm
University campus and surrounding park lands. Therefore start by zooming in on the
map until you obtain a view that covers the area of your interest, in this case the the
area shown in the figure:

@ Geodata Extraction Tool x  + - X

<« C @& zeussluse/get/7drop= w @G0 » 0 :

£ Apps

Q Select area on Map WSelect data (@ Review and Finish 0 m
J

- ""\_\
S
i

Brunnsviken v
| Frescati ¢

1A Lilla Vértan

* L. Skuggan

Sloftsriin,

\\ & N b X N\ ‘ \
qHaga o = R L el

T

- Laduviken [

N~ =
Fiskarloipet | |

"

S W S
werefOJTM E: 674393 | N: 6584693

Once you have a map view that covers your area, we need to mark the area we are
interested in. To select an area, you simply click on the button labelled ‘Draw’ and
click and drag on the map until you get a rectangle that covers the area of interest.
The result is a red rectangle showing the selection. Note that you can change the size
of the rectangle by dragging the edges and you can also re-position the rectangle by
clicking somewhere inside it and dragging it to the desired position.
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@ Geodata Extraction Tool x o+ = X

< C @ zeussluse/get/?drop= # @C L »O :

£ Apps

Q Select area on Map Wselectdata | (@ Review and Finish 0 O Help

5\ ¢

g
werefO9TM E: 676169 | N: 6584029

Once we have selected an area, we need to select what data to download. We there-
fore press the ‘Select Data’ field at the top which changes the screen to the following:

File Edit View History Bookmarks Tools Help _ %
Geodata Extraction Tool x| +

C @ O & ntipsy/zeussiuse/get/2drop=get B % ® &+ 0% 0 0@ =
Lantmiiteriet:Fastighetskartan Gvrigt 2021 (shp) € | epscaos | [rea
Property map Others -
Lantméteriet:Fjallinformation 2020 (shp) © | epscaoos | [ rea
Mountain information -
Lantméteriet:Historiska ortofoton 1960 PAN (tif) & [ epscams | [rea
Historical orthophotos S
Lantmiteriet:Hsjddata, Grid 2+ 2019 (tif) © | epscaoos | [ rea
Elevation data, Grid 2+ -
Lantméteriet:Hsjddata, grid 50+ NH 2020 (tif) © | epscaos | [ rea
Elevation data, grid 50+ -
Lantmiteriet:Karta 1:10000 med fastighetsindelning 2019 (tf) © | epscaos | [rea
Map 1:10000 with Real property classification -
Lantméteriet:Karta 1:10000 med vignamn 2019 (tif) @ [ epscaos | [rea
Map 1:10000 Transport networks -
Lantméteriet:Karta 1:50000 2020 (i) & [ erscams | [rea
Map 1:50000 —
Lantmiteriet:Laserdata NH 2019 (laz) - Lidardata © | erscaos | [ rea
Lantmiteriet:Laserdata NH 2019 Metadata © | ersca0s | [ rea

What you see here is a long list of different data sets® open for download.

Data at the SLU site comes in two formats which are indicated by ‘(tif)” and ‘(shp)’
in the name descriptions of each type of data. Data in ‘tif” format is bitmap based and
will be delivered in square pieces called ‘tiles. When you select an area, you will be
sent the tiles that are required to cover your selected area. This means you will always
receive more data than you have requested by the extent of your drawn rectangle. The

3Note that the SLU service may change the available data and the naming of the data sets without
warning so if suddenly information provided here does not match what you see on the site, use your
discretion to identify which data is useful to you. Also report sudden deviations so that this instruction
can be updated.
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‘shp’ format consist of vector based shape files where the data is represented by points,
lines and polygons. This data requires deeper knowledge of GIS tools to work with and
is not covered by this compendium. So if you want to explore additional data and you
are not deeply familiar with GIS, look only at bitmap ‘tif” data.

We will mainly focus on the ‘Lantmateriet:Hojddata grid 2+ 2019 (tif)’ but other
useful data sets include the ‘Lantmateriet:Karta 1:50000 2020 (tif)’, which you may
recognise as the normal topographic map, and perhaps ‘Lantmateriet:Ortofoto RGB
0.5 m latest (tif)’ which is a photographic map showing the ground. There is also a
infrared ortophoto data that can be useful if you know how to interpret such false colour
images. These can be useful when interpreting the terrain data.

Downloading the ‘Karta 1:50000° data can prove to be useful since it will provide
you with a readable map showing you what it is you see in the terrain data. So I
strongly suggest you download also this data routinely.

You can select from the list by pressing the green ‘Add to order’ button. Once
you press it it will turn white. If you want to select several different data sets for the
same area you simply continue adding data sets to ‘order’. When the data set has been
selected press the ‘Review and Finish’ field. Note that the field now shows a number
indicating indicating how many data sets have been selected. A new screen will open
showing the selected data sets:

@ Geodata Extraction Tool X + = X

< C @ zeussluse/get/?drop= #* @G E»O;:

@ Review and Finish

Selected datasets

Lantmateriet:H6jddata, grid 2+ 2019 (tif)
coordinatesystem: EPSG:3006 21 color/area: red

Lantméteriet:Karta 1:50000 2020 (tif)
coordinatesystem: EPSG:3006 21 color/area: red

Email and license

Peter.Jansson@nalgeo su.se Gol

I Agree to the terms below

When publishing geodata, you must specify the data owner for example *© Lantmateriet"

You can use the geodata:

® For your studies or your research
© As background image when publishing your own information in documents. (The documents can also be published on the Internet)
@© For publishing of raster images and in paf-documents on the Intemet as background to your own information
You are not allowed to
® Use geodata for any purpose other than studies or research
® Distribute or sell geodata to any third party
® Publish geodata in vector format or make geodata in veclor format possible to download

Read the complete terms here (in Swedish oniy)

This screen shows the selected data set(s) as blue fields. In order to download data
you now have to accept the license agreement (please read and understand the terms!)
by pressing the red bar with the text ‘I Agree to the terms below’. The red bar turns
green indicating you can proceed to download data. You then press the ‘Go!’ field to
the right of your Stockholm University mail address (which should be shown). The
processing is then started and the blue data field turns green:
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@ Geodata Extraction Tool x o+ = X

< C @ zeussluse/get/?drop= # @C L »O :
& Review and Finish

Selected datasets

Lantméteriet:Hojddata, grid 2+ 2019 (tif)
coordinatesystem: EPSG:3006 2% color/area: red

Lantméteriet:Karta 1:50000 2020 (tif)
coordinatesystem: EPSG:3006 2% color/area: red

Email and license

Peter.Jansson@nalgeo su.se Gol

1 Agree to the terms below

When publishing geodata, you must specify the data ovner for example *© Lantmateriet"

You can use the geodata:

@ For your studies or your research
©As background image when publishing your own information in documents. (The documents can also be published on the Internet)
© For publishing of raster images and in pdf-dacuments on the Intemet as background to your own information
You are not allowed to:
® Use geodata for any purpose other than studies or research
@ Distribute or sell geodata to any third party
® Publish geedata in vector format or make geodata in vector format possile to download

Read the comolete terms here (in Swedish only)

Which indicates that your order has been processed.

The data we have selected will now be provided as a zip file which can be downloaded
through a link in an e-mail you will receive. The e-mail subject message will read,
for example, Here is your Hojddata, grid 2+ 2019 (tif) order [..] in the case of 2m
elevation data. Simply click on the link in the e-mail and save the zip-file on your
computer. The file (exemplified by elevation data) will have a long name similar to
H_jddata_grid_2_2019_tif__a97c29fa-6cf4-4259-a327-2f4bbede7ec8_.zip.

The zip file contains the data and a couple of folders. The folders are called ‘Doc-
umentation’ and ‘metadata’ and contain information about the data you have down-
loaded. The data comes as a number of .tif files. These are GeoTIFF files, which
means they contain the elevation data as a raster but also that the raster is georefer-
enced so that the true coordinates for the data is included. It is possible to view the
files in any image viewer and what you will see is a grey scale image where white is
high elevation and black is low. The files will jointly cover your selected area.

Once you have your zip-file downloaded I recommend that you create an empty
folder and name it with a name that indicates the area the data covers. In my case
I call the folder ‘Frescati’ since it covers the Frescati area of the university campus.
Next unzip the content of the zip file into your empty folder. I strongly recommend
you to avoid accented letters such as &, & and 6 in your file and folder names. Also, you
may consider creating a new folder inside your project folder called DEM or something
similar and move the elevation data into this folder to separate the files from other
data.

6.2 Opening and merging data tiles

In this section we will look at how to get the elevation data into QGIS and to create a
shaded relief from the elevation data.

We start by opening QGIS and make sure we have a new project open (menu: Pro-
ject/New). To add the elevation data we need to select Layer/Add Layer/Add Raster
layer.... This will open a dialog called ‘Data Source Manager|Raster’:
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@) Data Source Manager | Raster ? X

Source

Raster Dataset(s) |

Close 2dd Help

The ‘Raster’ entry will be marked and you can now select a source file by pressing the
B button to the right and locate the data you downloaded.

(2} Open GDAL Supported Raster Dataset(s) *
<« - 4 » ThisPC > Downloads > Chrome » Frescati > DEM » v @/ | SearchDEM )
Organize Mew folder - M @
1 This pC A Name Date modified Type Size
i 3D Objects Documentation File folder
[ Desktop metadata File folder
Documents * 658_67_2525_2011.tif 2020-09-30 14:05 IrfanView TIF File 5,897 KB
* 658_67_2550_2011.tif 2020-09-30 14:05 IrfanView TIF File 6,108 KB
- Downloads
* 658_67_5025_2011.tif 2020-09-30 14:05 IrfanView TIF File 5,950 KB
b Music & 658_67_5050_2011.4if 2020-09-30 14:05 IfanView TIF File 6,127 KB
=] Pictures | ] 658_67_2525_201 14w TFW File 1KB
B Videos [ ] 658_67_2550_2011.4fw 2020-09-3 TFW File 1KB
. Windows10_05 1 [ ] 658_67_5025_2011.4fw 202 TFW File 1KB
0 My Passport (E) | ] 638_67_5050_2011.4fw 2020-09-20 140! TFW File KB
¥ Lenovo_Recover
== shared (\\192.16 © >
File name: | "638_67_5050_2011.4if" "658_67_2525_2011.4if" "§38_67_2530_2011.4if v| Al files (7) ~

The files you should upload will be the .tif files in the folder ‘DEM’ so you need to
mark all such files

() Data Source Manager | Raster X
Source type

® File O Protocol: HTTP(S), doud, etc.

Source

Raster Dataset(s) Wata|658_57_5025_2011. i D: XD 2019 _67_5050_201L.6F &3 |

Oracle

*
082, bB2

Virtual Layer

- Features

Close add relp
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The Data Source Manager dialog will now show the file names. You then press
and at the bottom of the dialog. Your QGIS window should now show the digital
elevation model (DEM) based on the data as a black and white picture where black is
low elevation and white is high.

(@ “Untitled Project - QGIS - X

Project Edit \View Layer Settings Plugins Vector Raster Database Web Mes ces
BnRU/Eeer NI PP A vmeliec-en-ng % T =-3 (g

‘@2 W @ hd i ROR " 250 &

¥ Spatial Bookmarks
[&) Home

Oe

(RN

GPS Information g X

nnnnnn

vAe T -BAO
v [ & 658 67 5050 2011
W 020279

48526
v [ ¥ 658 67.5025.2011
W 0220827
30,068
v [ ¥ 658.67.2550.2011
W 036229
434253
v [ ¥ 658 67.2525.2011
W 25412
451131

Redy Coondrate | 7m0 6506127 |9 scole [ 130322 <] @ Mosber[00% 5] rototen [por o] lRender @ toomncrs @

In the pane on the lower left you can see that we have added four tiles that make
up the data for the area we selected earlier. But, we can also see that the data covers
a much larger area than what we originally ordered when we drew the red rectangle
on the SLU web page. Rather than extracting the data covered by our order rectangle
data is provided in a set of square tiles that jointly provide the coverage we want, and
more.

Before we continue, this would be a good point to save our project so that we can
continue saving our progress as we go along. Simply select File/Save as and save the
project file. I suggest you name the project file with the same name as you named your
project folder and also save the file into the same folder.

The fact that we now have several tiles means we need to merge these together to
form one continuous data set. If you look carefully in the image above you can see faint
joints where the tiles meet each other indicating that the elevation scale of each tile is
set separately in each tile and will not allow us to work with the entire area to yield
satisfying results.

To merge the tiles involves using a merge tool which is found in the menu Raster-
/Miscellaneous/Merge. This opens a dialog that allows us to add the tiles we want to
include in the merge (usually all tiles we have downloaded) and to provide a name for
the merged data set and also where we want the data set to reside. Click on the B
to the right of the Input layers field
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@ Merge

Parameters Log

Input layers

0 elements selected

[ Grab pseudocolor table from first layer
[ Place each input file into a separate band
Output data type

Float32

w Advanced parameters

Input pixel value to treat as "nodata” [optional]

|N0t set = |
Assign specified "nodata” value to output [optional]

|Nnt set = |
Additional creation options [optional]

Profile | Default

MNare Value

g = Validate Help

Additional command-ine parameters [optional]

Merged

‘[Sa.e to temporary file]

Open output file after running algorithm
GDAL/OGR consale call

python3 -m gdal_merge -ot Float32 -of GTiff -0 C:/Users Peter /AppData/Local Temp processing_ABFPDH,

/
4398d94473bc4206935e 3c07d23463b 2/OUTPUT. tif --optfile C:/Users/Peter/AppData/Local/Temp/processing_ABFPDH/
ae1fef46713c4257ac 1e4116ece 72956 /mergelnputFiles. txt

0% Cancel
Run as Batch Process

Run Close Help

and select all tile files you want to include in the new Multiple selection window that
opens and click to add the tiles.

@ Multiple selection W

B58_67_2525 2011]

Select All |
B538_67_2550 2011 []

658 _67_3025_2011[]

Clear Selection
638_67_5050_2011 []

Toagle Selection
Add File(s)...
Add Directory...
0K

Cancel

Then you need to tell QGIS where to store the merged grid. Click on the (-] to
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the right of the Merged field lower down on the Merge dialog. You will then see three
options, one of which is Save to file. Selecting this opens a dialog that allows you to
name your merged DEM and also where to place it. It is useful to name the output
file in a way so that you know which project it belongs to and what it is. So in my
case I have chosen to call in ‘SkugganDEM.tif". I strongly recommend saving it in your
project folder.

(2 Savefile hd
« « 4 > ThisPC > MyPassport (D) > X » Dem > Skuggan » v @/ | Search Skuggan P
Organize * New folder - @
Riukojietna ™ MName Date modified Type Size
RPT Docs File folder
RT38 2.5gon hojddata2m_2019_3006 File folder
RT20 Ogon ortofotol025_2019_3006 File folder
Skuggan ortofotoRgb025_2019_3006 File folder
Docs TemengkartanRaster_1701_3006 File folder
hojddata2
ortofotolr
ortofotoRs
Terrangkar
Solleron ¥ € >
File name: | SkugganDEM.tif| -
Save astype: | TIF files (“tif) ~
A Hide Folders Cancel

Once you have filled in these fields you can press the buttons followed by
and QGIS will merge the tiles.

(2 Merge X

Parameters Log
Input layers

4 elements selected
[ Grab pseudocolor table from first layer
[ Place each input file into a separate band
Qutput data type

Float32

w Advanced parameters

Input pixel value to treat as "nodata™ [optional]

|Not set -

Assign specified "nodata” value to output [optional]

|Not set = |

Additional creation options [optional]

Profile | Default ~
MName Value
| = validate Help
Additional command-ine parameters [optional
| i [z Addition.
Python ic
Merged

‘D:fX,lDem;’Slmgganf‘SkugganDEM.hF
Open output file after running algorithm
GDAL/OGR console call

python3 -m gdal_merge -ot Float32 -of GTiff -0 D:/X/Dem/Skuggan/SkugganDEM. tif -optfile C: fUsers/PeterfAppData/LocalTemp/
processing_ABFPDH/9db3fabds 19 146e 295fb5e9cad55ab49 /mergelnputFiles. txt

0% Cancel

Run as Batch Process... Run Close Help
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When the merger is complete, you will see that a new layer has been completed and
added to your GIS. The name of the layer is the name you provided above.

@ *Untitled Project - QGIS - a x
Project Edit View Layer Setings Plugins Vector Rester Datsbase Web Mesh Progessing Help
BRRY | ([OrreoRrPpBo el h #E=-0 3
ARGV LA m @D = QR 220 &
4
Browser gx
IRTHO
Favorites
¥ Spatial Bookmarks
(&) Home
(SR
(R
GPS Information X
AddFeatre | ]
‘Add Track Point i
nnnnnn
Laye X
v@eTo-BAL
v [ SkugganDEM
[ RN
50278
v [ I 658.67.5050_2011
W 0240279
4352
v [ ¥ 658.67.5025_2011
W 0220827
50068
v [ ¥ 658 67.2550.2011
W 036289
434253
v ¥ 658,67 25252011
W 20112
451131
. Type to locate (C1K) Ready T Drender @ tnkromncrs @

If you want to you can now remove the tiles that you first added to the project before
merging them. This is not necessary but you will not need the tiles in the future. To
remove the tiles (or any layer) simply click on it in the layers pane to mark it and press
the square with a red minus sign at the top right of the pane that lists the layers.

6.3 Making a hill shade model

We will now analyse the DEM to produce a so-called hillshade layer. A hillshade is a
technique that simulates the highlights and shades of a surface when lit from a specific
location. As humans we have the ability to use such shading to experience the three-
dimensionality of an object, or in this case our terrain. To start the processing we need
to select Raster, Analysis and Hillshade in the menu. This opens the Hillshade dialog:
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() Hillshade ? *

Parameters Log
Input layer ~
E% hojdam3006_6584328_674232 [EPSG: 3006] -
Band number

Band 1 (Gray) -

Z factor (vertical exaggeration)

[ 1.000000 =]

Scale {ratio of vertical units to horizontal)

[1.000000 3
Azimuth of the light
[315.000000 3]
Altitude of the light
45.000000 =]

[ compute edges

[ use ZevenbergenThorne formula instead of the Horn's one
[ Combined shading

[ Multidirectional shading

W Advanced parameters

Additional creation parameters [optional]

Profile | Default =
Narne Value
o | (= Validate Help
Hillshade

‘[Sa-.-e to temporary file]

Open output file after running algorithm
GDAL/OGR console call

gdaldem hillshade C:\Users'pjans. WINADSU\Downloads \temp\Hojddata2m_1705_3006%hojd 2m3006_5584328_674232.6F C:/
Users pjans. WINADSU/AppData/Local Temp,

processing_38cdf9576 1604f534b 579ce 2fdc35b 149/8d0bb 20539843049 5d 786df72b 488 74/OUTPUT. 4if -of GTiff b 1z 1.0 5 1.0 -
az 315.0 -alt 45.0

0% Cancel

Run as Batch Process... Run in Background Close Help

There are many options in this dialog but we will just use the default values which
usually work very well. We first need to make sure that the ‘Input layer’ shows the
name of the elevation data. If the elevation data is the only layer you have in your
project then this will be chosen automatically. The only thing we need to enter is the
name and location of the resulting hillshade file. In the lower half of the dialog you find
a field called ‘Hillshade’ where you can add a file name. Click on the button and
select ‘Save to File...” option that appears in a small temporary dialog. You should then
locate the folder where your original elevation data was located and type in a name for
your hillshade file in the ‘File name’ pane. I have chosen to just call it Hillshade.tif
in this example.
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Q Savefile X

&« 4[> ThiEPC > Downlosds > temp > Hojddata2m 1705 3005 [ @] | Seorch Hojadato2m_1

68 Virt hem S
p— i e
2 PeterJonsson
1 This PC
1 Desktop
[ Documents
& Downloads
MathWorks
Docs
Hoiddata2m 1705 3006 e

e e -

Save astype: | TIF files (i) v

= videoldes e

The reason for saving the hillshade file in the same place as the original elevation data
is to keep all your files together. Once you have typed in your file name, press |Savel.
The file name shows in the Hillshade dialog.

() Hillshade ? *

Parameters Log
Input layer

' hojd2m3006_6584328_674232 [EPSG:3006] e
Band number

Band 1 (Gray) hd
Z factor (vertical exaggeration)
[ 1.000000 3]
Scale {ratio of vertical units to horizontal)

[1.000000 =]
Azimuth of the light

[315.000000 =
Altitude of the light

45.000000 =]

[ Compute edges

[] Use ZevenbergenThorne formula instead of the Horn's one
[] Combined shading

[ Multidirectional shading

w Advanced parameters
Additional creation parameters [optional]
Profile | Default <~

Narne Value

o | (= Validate Help

Hilshade
‘C : [Users pjans. WINADSU /Downloads/temp /Hojddata2m_1705_3006 fhillshade. if

Open output file after running algorithm
GDALfOGR console call

gdaldem hillshade C:\Users'pjans. WINADSU\Downloads \temp\Hojddata2m_1705_3006\hojd2m3006_5584328_674232.6f C:/
Users pjans. WINADSU/AppData/Local/Temp/

processing_38cdfa576 1604f84b 579ce 2fdc35b 149/55de Seedd44d444aa b 76dbc7526d 745 /OUTPUT. tif -of GTiff b 1-z 1.0 s 1.0
-az 315.0 -alt 45.0

0% Cancel

Run as Batch Process... Run in Background Close Help

To process the Hillshade press the [Run in Background | button followed by the button
at the bottom of the dialog.

The QGIS window should now show the shaded relief instead of the black-and-white
DEM.
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@ *Untitled Project — QGIS
Project Edit View Layer Seftings Plugins Vector Raster Database Web Mesh Processing Help
CARRE[[*LeAI PPRA BRI OR]

HI1E [=aa=sn=s

[aes azac0[ B ®

QRYHO

¢ Favorites "
> " Spatial Bookmarks
7 [al Home
> O
> [IE v

e W

[

0 i * [ st
¥ _Connection
® Autodetect
O serial device
local gosd

<N >

< >

“HB®TO RO
v [ ¥ Hilshade B
[ B
255
v 1 ¥ SkugganDEM
-5.58624
50278
v [ ¥ 658 67.5050.2011
W 0240279
48.526
v [ ¥ 658 67.5025.2011
W 02267
50.068
v [ ¥ 658 67.2550.2011
W 036289
434253

Q Type to locate (Ctrl+K) Ready Coordinate | 671598,6584007 | Scale[ 1:30698 | @ Magnifer[100% 3] Rotation [0.0° [t] DARender @ tnknowncrs @

At this point it is worth noting that in the lower left of the QGIS window you see
two entries, the elevation data file ‘SkugganDEM’ and the ‘Hillshade’. These are layers.
The reason the Hillshade is shown is because this layer is on top of the DEM. You can
turn the Hillshade on and off by checking and unchecking the Hillshade layer. You can
also reorder the layers by dragging and dropping the layers in the order you want them.
For now the original order makes most sense.

Once we have established the DEM and hillshade layers we can start modifying
them a little. We will begin by looking at ‘Transparency’. If you ‘right-click’ on the
Hillshade layer in the layers pane, you will get a dialog with several options. Select the
‘Transparency’ option by clicking on it.
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(3 Layer Properties - Hillshade | Transparency ? X

v Globalopacity

() nformaton | =
sy . w No data value
<
No data value 0
Additional no dats value | |
¥ Custom transparency options
.
[P teansparency
Transparency band |Nene -
Transparent pixellist
From To Percent Transparent

(@ [ @ (0] e =

Style v oK H Cancel H Apply H Help

This allows you to change the transparency of the hillshade layer. The default is
100% ‘Global opacity’ which means the layer is totally opaque or has no transparency.
Change the value in the box at the top right corner from 100% to 50% and press
and at the bottom of the dialog to see the result:

@ Skuggan— QGIS - X
Project Edit View Layer Setings Plugins Vector Rester Database Web Mesh Processing Help
Y EBRRE(GPLLHNIPRPALABLEOR| A #Z=-06 -5~
RV LW @2 © L QaR' 2200 B
iy B
Browser & X
LT*O
s ~
> [ Project Home
> [&] Home
> O v
GPS Information & x
Add Feature | |
T e @
© i % | Recnier Comnect
v Connection
@ Autodetect
O seridl device
local gpsd
<N >
< >
Layers & x
YB® T RO
v [} Hilishade "
1
255
v & ¥ SkugganDEM
W ssee
50278
v [ ¥ 658 67.5050.2011
W 024279
43526
v M ¥ 6586750252011
W 022027
50068
v I I 65867 25502011
W 036229
434253 v
Q Type to locate (Cirl+) Coordinate | 6706656583472 | Scale[ 130649 v | @ Magnifier [100% [+] Rotation [0.0° [s] MRender & UnknoncRs @

We can also modify the DEM layer. Let us add some colour to it by ‘right-clicking’
on the elevation layer. This opens the Layer properties dialog for the layer. Select the
‘Style’ option by clicking on it.
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(2 Layer Properties — SkugganDEM — Symbology *

v Band Rendering

Render type |Singleband gray v
ation
3 Grayband  |Band 1 (Gray) v
R Source

Wy coures Color gradient | Black to white v

& symbology Min [-5.58624 | Max [s3.278
Contrast

Stretch to MinMax ~

[ R 11 | rPancement

Histagram

& Rendering

§ e b Min / Max Value Settings

B Pyrmids

a' Metadata

Legend
R ¥ Color Rendering

&8 qais server Blending mode | Normal - # Reset
s 1 | convest [
Saturation 1 [0 ]| eravscale [off ~
Hue [ colorize |+ strength 100% =

¥ Resampling
Zoomed: in | Nearestneighbour | out |Nearest neighbour | Oversampling

Thumbnail Legend Palette

stye v Cancel Apply Help

As you can see there are several things we can change. We will start by clicking on
the ‘Render type’ selector and chose ‘Singleband pseudocolor’ from the options. Then
we will click on the ‘Color ramp’ and select the ‘Spectral’ option. The dialog will then
look like this:

(2 Layer Properties — SkugganDEM — Symbology >
w Band Rendering ~
Render type | Singleband pseudocolor

Band Band 1 (Gray) ~

Min -5.58624 Max 59.278

P Min / Max Value Settings

Interpolation Linear ~
188 Transparency
— Color ramp | . -
Histogram Label unit suffix [ |
& Rendering Value Color  Label
" -5.58624 -
8 =rpon
B Pyremids 1062082
Bl vedsta 2634583
Legend 4306194 43,0619
& s server
59278 5
Mode Continuous ~ Classes 5 <
Cassfy | @b | = b =]

[ Clip out of range values

¥ Color Rendering

Blending mode | Normal ~ 49 Reset
1 ot 1
Saturation | [ Grayscale |OfF -
Hue [ colorize: |+ strength 100% |+

¥ Resampling
—

Stye v Cancel Apply Help

Now click on and and the GIS project will look like this:
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@ *Skuggan —QGIS

Project Edit \View Layer Settings Plugins Vector Raster Database Web Mesh Processin g Help
Y EARRE(GPLLNIPPALBLEIORR #E2=-06 -5~
RQVo AW @2 o == QR 2200 'H'®
YA B
Browser g x
LRTHO
7 Favorites -
> " Spatial Bookmarks
> [9 Project Home
> &) Home
> O v
GPS Information 8 x
Add Feature | ]

T

0o u A =Rl o
v Connection
@ Autodetect.
O seridl device
local gpsd

<N >

< >

Layers 8 x
YB®Y BRI

v I ¥ Hilshade "
[ Bl

255
v H/¥ SkugganDiM
B s
1062982
2684588
4306194
W 502
v & i 658675050 2011
W 0240270
48526
v [ & 6586750252011
W 0220227
50068

Q Type to locate (Cul+K) Coordinate | 672847,6588029 | Scale 130s® | @ Magnifer[100% 5] Rotation [0.0° [3] ARender @ unknowncRs @

What you see now is that the elevation data goes from red at low elevations to blue
at high elevations and that the shaded relief effect is still there but 50% translucent to
show the coloured DEM. This indicates how you can work with the layers to create a
good end product that gives the viewer information on elevation and relief.

A final point before ending our session is of course to save the work we have done in
a QGIS project file. Click on Project, Save As.. and locate the folder where your data
is located. Add a name for your project file in the ‘File name’ field. QGIS adds the
extension .qgz automatically

@ Choose aFile Name to Save the QBIS roject File a5 x

& o 4 > THisPC > Downloads > temp » Hojddata2m_1705 3006

Organise New folder
@l Research methodolagy " No items match your search.
51 Saves

68 SU Geo ethics course

& testbed
0 Varthem

i, Cokels it (C)

= DiePepsi (09

2 DVD RW Drive (E)

= pians (\fs6in.su.se\home\p\j) (Z)

= Libraries v

o [WyFisproect -]
Savesstype: [QGIS s qgs 0G5 |

click and you now have the project saved. I have given the project the name
‘Skuggan’ since it covers the area Stora Skuggan in Frescati. All you need to do later
to open the project is to open this QGIS project file (Skuggan.qgz).

One word of warning is due here. QGIS has problems with accented letters such as
a, 4, 0, é, etc. in names so please use only non-accented names. If you, for example, have
a map over Amal you may need to name the project file Amal.qgz or Aamaal.qgz. The
same applies to the folder name on your computer if they are involved in the project.
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7 Creating contours

When you have an elevation model, it is useful to add contour lines to visualise the
topography. This is easy in QGIS. Let us add contours to our project ‘Skuggan’ To
be able to see details better, I will show results in a zoomed in view covering the Stora
Skuggan area.

Click on Raster menu item and select Extraction/Contour. This opens a window
with settings for the contouring as follows

() Contour ? »

Parameters Log

Input layer
Band number

Interval between contour lines

[10.000000 =]
Attribute name (if not set, no elevation attribute is attached) [optional]

[ELEv |
Offset from zero relative to which to interpret intervals [optional]

0.000000 =]

w Advanced parameters

[ Produce 30 vector

[ Treat all raster values as valid

Input pixel value to treat as nodata” [optional]
‘Not set e ‘

Contours

‘ [Save to temporary file] |

Open output file after running algorithm
GDAL/OGR console call

Invalid value for parameter ‘Input layer'

0% Cancel

Run as Batch Process... Run in Background Close Help

Here you need to, check, change and add a few items. First you need to select the
input layer in the first field of the window. Make sure you select the elevation data as
input. Second, you need to decide what elevation contour interval you want. This is
done in the field conveniently labelled ‘Interval between contour lines’. The default is
10 m. The third item is the field labelled ‘Contours’. This is where you can add the file
name of a file that will contain your contour information. If you do not enter a name
so that QGIS saves the contour information, it will be stored in a temporary file that
will be lost once you close the project.

Once you have completed the fields you can press the |Run in Background| button fol-
lowed by the button. QGIS will now calculate and add a layer with contours.
For a large map and large number of contours, this may take a while. This layer will
appear above the elevation data layer so if you have a hillshade layer this may obscure
the contour layer. You can simply grab the contour layer in the Layers pane and move
it to be overlaying the hillshade if that is what you want.

We can now make changes to the the look of the contours layer. The contours will
be given a colour by default which sometimes is not useful, it may, for example, be to
light and not contrast the background. To make any changes, right-click the Contour
layer in the Layers pane. This opens the ‘Layer Properties’ window.

To change the colour of the contours click on ‘Symbology’ in the list of different
properties to the left in the window. Here you can change the colour and width of the
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contour lines as well as other aspects of the lines.

() Layer Properties - Contours | Symbology ? x
= Single symbel -
~
¥ — Line
— Simple line
i Ll & =
Unit Millime ter v
Opadity | [ 0
coor | -
Width [0.26000 SRES

Symbols in | Favorites ~ | OpenLibrary

L Q o o
Y rociorsece [T T o e— 2
@ heie dash black dash blue dash green dash red effect embe  effect neon pattern circ
ooy
— — —_— - e — .
& Rendering
Savesymbol | Advanced ¥
[ P Layer rendering
! Metadata v | St T e Apply EEE

Select the colour you want by clicking om the ‘Color’ selector and make any other
changes you may want. You can always go back and change these settings later. Finish
the changes you have made by pressing the and buttons.

() Layer Properties - Contours | Labels ? X
7 Rule based lzbeling =lr™
G =
1 Information Label Rule Min. scale Max. scale Text
] (o filter] ELEV
Varial & 7] [=
! Metadata v | St - Cancel Apply Help

Once we have changes the colour of our lines we might consider adding contour
labels. This can be done in the ‘Labels’ section of the properties. Here you will start
by adding a label through pressing the button at the bottom of the window. This
opens a new window where you can add the details of what you want to display.
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(@ Edit Rule ? *

Description | ‘ QX
CLu |[&] [ Fest ]
(O Else  Catch-al for other features
[ Scale range
Minimum (exdusive) Maximum (indusive)
ﬁ 1:100000 ~ ﬂ') 1:1000 ~
[ Labels
Label with |12 ELEV <] [€]
w Text Sample
Lorem Ipsum 2
v
Lorem Ipsum ”ﬁl |1:2656 V| ‘ "l
abe Text Text ~
e Formatting Font |M591el[lg 2 - |
abe Buffer
. Background styke | vl
' J Shadow @@@’@r
4% Placement = [10.0000 =
j Rendering
[paints 7]
o |
Cpacity i
Type case |Nndmge hd |
Spacng  letter [0.0000 ]~
< & v

Here you can name the labels so that you know what they are in the ‘Description’
field. More important is to chose the correct field to use to display values. In our case
we accepted the default attribute name of ELEV when we started the contouring (see
above). We thus select ELEV as the data to create labels. You can then play around
with all the other settings for how the labels should be type set. In this case I have
simply accepted the defaults. Finish by clicking the button.

The resulting map shows contours and labels on the contours.
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It is evident that the labelling is not optimal. By default each individual loop of
a contour is labelled which, for example, yields a large number of 1-m labels in the
irregular micro-topography in the lower left corner of the map. For the purpose of
what we want to achieve, to investigate topography, we can live with this. With time
during your education you will learn how to make maps that are nicely formatted so
this is just a start.

8 Postscript

When you run through this introduction, you can easily expand your knowledge by
trying out different settings to see what effect these may have. You should also search
the internet for hints on how to accomplish specific results in your analysis.
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Version description

Ver. Date Description

3 18 Nov., 2021 Minor adjustements to the text including the latest changes
on the SLU site.

2 5 Oct., 2020  Made changes to accommodate changes on the SLU site and
also in the format data is supplied. A tiled data format was
introduced without notice in Jan. 2020 on the SLU site. Minor
typos have also been corrected.

1 3 Nov., 2018  First version.
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