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General information

Do you know where the chamois potentially live? A multi-criteria raster analysis with a GIS provides
the answer. This exercise was originally written by Andreas Lienhard, Canton Zurich (many thanks!),
and was then further developed.

¥ Expenditure of time: This exercise takes at least 30 minutes if you already know something about
QGIS.

¥ Requirements: QGIS 3 (this exercise was created with QGIS version 3.6 and tested with QGIS 3.4
LTS).

¥ Tags: GIS, Raster, Grid, Multi-criteria analysis, Raster algebra, QGIS.
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Goals and specifications

The goal of this exercise is to use multi-criteria GIS analysis to find out where chamois potentially
have their habitat. We make the following assumptions (criteria) for this purpose:

1. Chamois stay above 1500 m above sea level. We are also looking for chamois in spring, i.e. there
is still a lot of snow starting at 2500 m.

2. Chamois are mainly found on steep slopes (slope >20%).

3. Chamois prefer warm, early leveled slopes, i.e. southern slopes.

4. Chamois use alpine pastures, because in spring there are no cattle on the alp.

The following two raster/grid data sets are available for the analysis (further information on the ASCII
grid format can be found here  http://giswiki.hsr.ch/Grid ):

¥ Elevation model ODHM-RiminiO (originally from Swisstopo) in Arcinfo ASCIl grid format, file
dhm_rimini.txt . (Elevation model: Digital Height Model, DHM)

¥ Statistical data Oarea statistics 850 (originally from BfS) in Arcinfo ASCII grid format, file — as85.txt .
Contains soil cover species such as wad, meadows and pastures.

Preparations

After the specifications have been clarified, we can begin with the analysis of the potential chamois
habitats. This is the schedule:

¥ First the elevation model and the area statistics are loaded into QGIS.

¥ With the elevation model, a terrain shading map is created in advance as a pure background.

¥ With the elevation model, an inclination map and a terrain alignment map are calculated and
saved as intermediate results.

¥ Then partial results are calculated and saved according to the four criteria:
" Starting from the elevation model, the corresponding elevation areas are filtered.
" The steep slopes are filtered on the basis of the slope map.
" Starting from the orientation map, the southern slopes are filtered.
" Based on the area statistics, the alpine pastures are filtered.
¥ Finally, the last four intermediate results are intersected (spatial overlay, intersection) and the

result is visualized.

Now start QGIS - or open a new QGIS project - and change the projectOs coordinate reference system
to the old Swiss coordinate reference system EPSG:21781.


http://giswiki.hsr.ch/Grid

Import

To load the two input files as85.txt and dhm_rimini.txt you can either drag and drop them into the

QGIS or open the menu Layer Y Add Layer . There select Add RasterlayerE  and specify the
appropriate files. Select as coordinate reference system EPSG:21781.

Check that the layer Odhm_riminiO is visible at the top of the layer manager, otherwise simply pull up
the layer in the layer manager. If the layer is black, you can customize it by going to Layer Properties
and changing "Contrast Enhancement” from "Cut to MinMax" to "Stretch to MinMax" (there are some
more display options). Now you should see what is shown below.
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Terrain shading map

This step is not yet part of the evaluation but rather serves for visualization and orientation on the
map. The menu Raster allows you to edit and change the raster layers in QGIS. New layers are
usually created and displayed in the QGIS project.
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To create a terrain shading map from an elevation model, select menu Raster YAnaIysis YShading
(see figure below).
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GDAL command:
Azimuth of the light gdaldem hillshade C:/Users/HSR/Downloads/
Uebung Gaemse QGEIS Originale/

315.000000 - Uebung_ Gaemse (EI5_Originale/usbungsdaten zur Zbgabe/
. . dhm rimini.txt C:/Users/HSR/QEIS-Raster-Ubung/
Altitude of the light uebungsdaten/gelaende. . tif -of GTiff -b 1 -z 1.0 -3 1.0 -
45.000000 : az 315.0 -alt 45.0
GDAL command output:
Compute edges 0...10._.20...30_...40._.50___60_.__70._.80__.90...100 —
done.
Use ZevenbergenThorne formula instead of the Horn's one
Execution completed in 0. 18 seconds
Combined shading Results;
{"OUTBUT': 'C:/Users/HSR/QEI5-Raster-Ubung/uebungadaten/
Multidirectional shading gelaende.tif"}
P Advanced Parameters k Lade Ergebnis Layer
Hillshade Algorithm 'Schummerung' finished
Users/HSR/QGIS-Raster-Ubung/uebungsdaten/gelaende.tif 4 g
v Open output file after running algorithm
GDAL/OGR console call
gdaldem hillshade /home/fhauser/tmp/kailing_osm/2/lehrmittel/
weitere_qgis-themen/rasterdaten-analyse_mit_ggis/rasterdaten-
analyse_mit_qgis_gaemsen_daten/dhm_rimini.txt C:/Users/HSR/
QGIS-Raster-Ubung/uebungsdaten/gelaende.tif -of GTiff -b 1 -z
1.0 -5 1.0 -az 315.0 -alt 45.0 - B & %
| 0% | 0% Abbruch

Run as Batch Process... X Close S LHelp Als Batchprozess starten... Starte | schligfien | Hilfe

As input file you choose the layer Odhm_riminiO. Click on "shading" (output file) right on ['E!], you
open a new exercise data folder e.g. chamois and enter the name terrain.tif (the extension tif
stands for TIFF or GeoTIFF).

After a click on [!Start!] the dialog window automatically changes to the tab with the execution
protocol. You can then close the "Shading" window with the protocol. After that you should get about
the following result with the terrain shading:
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At this point also save the whole QGIS project in the folder ~ chamoiswith the name chamois.qgz
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Input layer
& dhm_rimini []
Band number
Band 1
Return trigonometric angle instead of azimuth

Return O for flat instead of -9999

Compute edges
Use ZevenbergenThorne formula instead of the Horn's one
b Advanced Parameters
Aspect
C:/Users/HSR/QGIS-Raster-Ubung/uebungsdaten/aspect.tif a |

v Open output file after running algorithm

GDAL/OGR console call

gdaldem aspect /home/: ——= /lehrmittel/weitere_qgis-themen/
rasterdaten-analyse_mit_ggis/rasterdaten-analyse_mit_qgis_gaemsen_daten/dhm_rimini.txt
C:/Users/HSR/QGIS-Raster-Ubung/uebungsdaten/aspect.tif -of GTiff -b 1

0%

Run as Batch Process... X Close % L Help

Now we come in the next chapter to the first evaluation with the partial result “terrain alignment".

Terrain orientation map

The terrain orientation map shows the aspect of the terrain in relation to the north. It is created with
an elevation model as source via Raster YAnaIysis YPerspective (Raster YAnaIysis YAspectE ) (see



figure above).

As input layer you choose Odhm_riminiO again. Vote "Perspective" (output file), the exercise data
folder (gaemsgand the file name aspect.tif : see figure above.

If everything went right, you should see something like this (may vary):
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But now we want to improve this representation of the terrain alignment map a little bit. To change
the style of a layer, right-click or double-click on the layer name and its properties.

In the OSymbolisationO in the first entry OChannel displayO, select the display type OSingleband
pseudocolorO. Only OChannel 1 (grey)O can be selected as the channel. Now you can set OMinO to 0 and
OMaxO and to 360, OlnterpolationO to OLinearO, as "gradient" choose any one so that the automatic
classification works (which gradient doesnOt matter as we will assign the colors manually), set the
mode to "Equal Interval" and the number of classes to 5.

An orientation map contains as value an angle (in degrees i), which represents the orientation of the
terrain. We want to assign different colors to the four main directions (N, E, S, W). The result of the
operation used corresponds to 0j north (N). Values close to 0j therefore indicate a north slope. But
also values close to 360j represent northern slopes. Therefore, five instead of only four classes were
used. Therefore assign the same color to the first and last class, e.g. blue. The angle in the result is to
be understood clockwise, i.e. 90j is East. Assign different, easily distinguishable colors to the
remaining three classes, e.g. red, yellow, green.

If you want, you can give the classes a meaningful "label”, e.g. N, E, S, W (and again N).
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When you have made all the settings, go to the OTransparencyO tab (below tab OSymbolisationO). Here

we set the global transparency to e.g. 50% so that you can still see the shading under the coloured

alignment map.
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Then click on [!OK!] (the dialog closes).




The result should look like the one shown below. If youOve set other colors, itOs no big deal. The main
thing is that the cardinal directions are now visualized by different colors.
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Slope map

With the function OslopeO (menu Raster YAnaIysis YSIope) you can display the slope of a terrain
coded as raster/grid. For this exercise we want to express the gradient in percent instead of degrees

(see below). As input file, select the layer Odhm_riminiO again and enter the output file slope.tif in
the exercise data folder. Then [!Start!] .
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Input layer
& dhm_rimini []
Band number
Band 1
Ratio of vertical units to horizontal

1.000000

QSIope expressed as percent instead of degrees

Compute edges

Use ZevenbergenThorne formula instead of the Horn's one
P Advanced Parameters
Slope

C:/Users/HSR/QGIS-Raster-Ubung/uebungsdaten/slope.tif

v Open output file after running algorithm

GDAL/OGR console call

gdaldem slope /home/ ™ = =

——= weitere_qgis-themen/
rasterdaten-analyse_mit qgls.'rasterdaten analyse mit qgls gaemsen_daten/dhm_rimini.txt

C:/Users/HSR/QGIS-Raster-Ubung/uebungsdaten/slope.tif -of GTiff-b 1 -s 1.0 -p

0%

Run as Batch Process... X Close % L Help
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The result looks like this (for "Contrast enhancement” on "Stretches on MinMax"):
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