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1. Introduction: Overview of the different Natural Hazards
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2. Methods and Workflow
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Integration of Geodata into a Data Bank

Geophysic, Geologic, Geomorphologic, Pedologic and Meteorologic Data,…..

Vegetation, Land Use, Infrastructure

Image Sharpening

Image Filtering (Morphologic 
Convolution)

Structural Analysis for the Detection of 
Subsurface Features, Lineament 
Analysis

Weighted Overlay of Causal Factors

Digital Elevation Model (DEM) 
Analysis, Deriving of Morphometric
Maps

Sentinel-1-Radar Data

SRTM DEM
ASTER DEM

Landsat 7, Landsat 8
Sentinel 2, ASTER

High Resolution Satellite 
Imageries as OrbView

RGB of Landsat , Sentinel 2, Aster and 
OrbView data, False Color Composite,

Merging Datasets: Sentinel Radar,
Landsat -Data and Morphometric Maps

GIS integrated EvaluationRemote Sensing Data Image Processing for 
Tectonic Analysis

Principal Component-Analysis

 	�	��
�&������������	����� ��� �	������������

	��  � ��



-�8������=�&=)�'= �)&���7'D"'�&�=�-��"D���>�-����� ���6�&�=�'= �8�=&��-&=)�
�>�'-�'���-�=�����='�"-'D��'F'- ����������

��	��������A��(
������>
����>
�����

 ���������	�� �� (��� �������

 �����	�� �� ����� �����(�	�
� ���
������ �������

6����	���	�� �� ��� (��(��������
��� ���(�	�� �� 	�(���� �� �
	����

������



Extraction of causal / preparatory factors influencing
the susceptibility to geohazards

- Deriving and extracting  causal or preparatory factors    
from Digital Elevation Data (SRTM, ASTER, ALOS 
PALSAR- DEM)

- Aggregation of Layers in ESRI-Grid-Format
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The differences in brightness between pixels in the radar image, marked by changes in the gray scale and
backscatter intensity due to surface roughness changes contribute to the detection of sediment properties. Dark
image tones are associated with finer grained sediment sheets (clay, sand) because the incident radar signals were
largely reflected from their “radar-smooth” surfaces in a mirror-like fashion away from the satellite antenna. Coarse-
grained sediments appear in lighter tones as their more radar-rough surfaces generate a diffuse and stronger
signal return / radar backscatter. As the distance to the source areas of the transported sediments during a flash
flood is relatively short in this area, coarse-grained, loose gravel seems to be prevailing, thus, causing the brighter
tones on the radar image (diffuse radar backscatter). The finer grained material is transported to the larger valley
towards the coastal area, where it is affected by aeolian activity forming dune fields.
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Geodetic constraints on present �day motion of the Arabian Plate: Implications for R ed Sea 
and Gulf of Aden rifting

Geodetic constraints on present �day motion of the Arabian Plate: Implications for R ed Sea and Gulf of Aden rifting, Volume: 29, Issue:  3, First published: 24 June 2010, DOI: 
(10.1029/2009TC002482) 
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Structural / Tectonic Evaluation of Satellite Data - Lineament Analysis

High resolution satellite
imageries for fault zone
detection

Linear features visible on remote sensing - data from the test area are mapped as lineaments and  risk areas are delineated using 
ArcView -/ ArcGIS- Geographic Information System (GIS) –technology
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Structural / Tectonic Evaluation of Satellite Data 
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earthquakes due to movements along fault zones

volcanic  activity

mass movements ( turbidity currents, submarine slope 

failures of sea mounts, steep canyons and cliffs)

meteo-tsunamis

cosmic impact

long-term subsurface instability due to salt domes, salt 

pillows, etc., causing earthquakes  

Sources of Tsunami Waves
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