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GEOMORPHOMETRY
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Surface analysis

3 www.hzdr.de/hif

Earth surface
o T S

gital elevation model

Lidar

Aerial photographs

Satellite images - Radar

HiF

Spatial resolution



i
DIGITAL ELEVATION MODEL (DEM)

Array of heights that can be manipulated mathematically

Raster structure Raster with elevation information Digital elevation model
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DIGITAL ELEVATION MODEL (DEM)
DEM sources

ZUSGS

science for a changing world

SRTM (90 and 30 meter resolution)

EarthExplorer
Search Criteria | Data Sets || Additional Criteria Search Criteria Summary (Show) Clear Search Criteria

4. Search Resuts ® L | :
If you selected more than one data set to search, use the g : ¢ A ' "j\f_/ —

dropdown to see the search results for each specific data set.
Note: You must be logged in to download and order

scenes

Show Result Controls =
Data Set Click here to export your results » (4"
[SRTM 1 Arc-Second Global v ar

L JEETaC
|

Entity ID: SRTM1N38E067V3
Publication Date: 2014-09-23 00:00:00-05
Resolution: 1-ARC

Coordinates: 38 , 67

YddZL 0O

Entity ID: SRTM1N38E068V3

[ Publication Date: 2014-09-23 00:00:00-05
Resolution: 1-ARC
Coordinates: 38 , 68

YddZL 0O

Entity ID: SRTM1N38E069V3
Publication Date: 2014-09-23 00:00:00-05
Resolution: 1-ARC

Coordinates: 38 , 69

Yhdad 7O

Entity ID: SRTM1N38E070V3

34| Publication Date: 2014-09-23 00:00:00-05 Gl e DIBSIRNE SY AT : i W O B ! by
# .| Resolution: 1-ARC | oI5, "'(A:\M«L’:‘ § e ; i ; v & y £ VAl

https://earthexplorer.usgs.gov/
https://asterweb.jpl.nasa.gov/gdem.asp

5 www.hzdr.de/hif H i F



DIGITAL ELEVATION MODEL (DEM)

DEM sources
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DIGITAL ELEVATION MODEL (DEM)
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SWATH TOPOGRAPHIC PROFILE
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MORPHOMETRIC INDICES
Moving window

Matrix used to applied a mathematical operation by slicing the moving window along the DEM

Input raster Moving window Output raster
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MORPHOMETRIC INDICES
Moving window

Mathematical
operation DEM
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MORPHOMETRIC INDICES

Movmg window Mathematical
operation
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MORPHOMETRIC INDICES
Moving window

Matrix used to applied a mathematical operation by slicing the moving window along the DEM

Input raster Moving window Output raster
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MORPHOMETRIC INDICES
Slope

2780m

Rise
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Slope is measured as the maximum
rate of change in value from a cell
to its immediate neighbours.
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MORPHOMETRIC INDICES
Slope
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MORPHOMETRIC INDICES
Aspect

Aspect identifies the downslope direction of the maximum rate of change in value
from each pixel to its neighbours
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MORPHOMETRIC INDICES
Curvature
o Profile curvature —> Parallel to the slope. It affects the acceleration and
Second derivative deceleration of flow across the surface
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MORPHOMETRIC INDICES

Surface roughness
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High surface roughness area may indicate the presence of erosional processes.
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4280000N

4320000N

MORPHOMETRIC INDICES
Local relief Local relief gives us an idea of the river incision
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MORPHOMETRIC INDICES
Topographic position index

Separation between ridges, valley bottoms and flat areas
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MORPHOMETRIC INDICES
Topographic position index

Indication of differential erosion
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MORPHOMETRIC INDICES

Surface index
|dentification of elevated relict landscapes
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SOFTWARE PACKAGES

CARTOGRAPHY
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® GRASS
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® Lwis

® LandSerf ® TAS
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® MicroDEM ® RiverTools

GEOMORPHOMETRY
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TAKE AWAYS

Geomorphometry/ digital terrain modelling/ terrain analysis/ quantitative geomorphology is the numerical
representation of ground-surface relief and associated patterns.

The increasing availability of more detailed digital elevation models with world coverage offers an
extraordinary possibility to study landscape dynamics in remote areas and support a diversity of
guantitative surface characterisation problems.

Geomorphometry has evolved into a source of reliable methods to address innumerable problems in the
earth sciences and engineering fields as estimate soil erosion, map landslide susceptibility or predict the
movement of groundwater.

Landscape can be studied by a combination of geomorphometric techniques as swatch profiles,
morphometric indices and basin analysis.

Diverse morphometric indices are created by different disciplines. We have introduced morphometric
indices used in landslide characterisation, geomorphological mapping and tectonic geomorphology.
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-
Links

Free source Digital Elevation Models (DEM)

- STRM: https.//earthexplorer.usgs.gov/
- ASTER: htips.//asterweb.jpl.nasa.gov/gdem.asp
- ALOS PAISAR: https.//search.asf.alaska.edu

Free source softwares

- Qgis: https.//qqgis.org/en/site/

- SAGA GIS: http.//www.saga-gis.org/en/index.html
- GRASS GIS: https.//grass.osgeo.org/

- ILWIS: https://www.itc.nl/ilwis/download/ilwis33/
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