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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 ÒDHM-RiminiÓ (originally from Swisstopo) in ArcInfo ASCII grid format, file
dhm_rimini.txt . (Elevation model: Digital Height Model, DHM)

¥ Statistical data Òarea statistics 85Ó (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 projectÕs coordinate reference system
to the old Swiss coordinate reference system EPSG:21781.
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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 Ý Add Layer . There select Add RasterlayerÉ  and specify the
appropriate files. Select as coordinate reference system EPSG:21781.

Check that the layer Òdhm_riminiÓ 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.

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 Ý Analysis Ý Shading
(see figure below).
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As input file you choose the layer Òdhm_riminiÓ. Click on "shading" (output file) right on [!É!] , 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 chamois with the name chamois.qgz.
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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 Ý Analysis Ý Perspective  (Raster Ý Analysis Ý AspectÉ ) (see

7



figure above).

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

If everything went right, you should see something like this (may vary):

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 ÒSymbolisationÓ in the first entry ÒChannel displayÓ, select the display type ÒSingleband
pseudocolorÓ. Only ÒChannel 1 (grey)Ó can be selected as the channel. Now you can set ÒMinÓ to 0 and
ÒMaxÓ and to 360, ÒInterpolationÓ to ÒLinearÓ, as "gradient" choose any one so that the automatic
classification works (which gradient doesnÕt 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 ¡), 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 0¡ north (N). Values close to 0¡ therefore indicate a north slope. But
also values close to 360¡ 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. 90¡ 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 ÒTransparencyÓ tab (below tab ÒSymbolisationÓ). Here
we set the global transparency to e.g. 50% so that you can still see the shading under the coloured
alignment map.

Then click on [!Ok!]  (the dialog closes).

9



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

Slope map
With the function ÒslopeÓ (menu Raster Ý Analysis Ý Slope ) 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 Òdhm_riminiÓ again and enter the output file slope.tif  in
the exercise data folder. Then [!Start!] .
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The result looks like this (for "Contrast enhancement" on "Stretches on MinMax"):
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