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U Due to active fault zones and

U aseismic movements in the subsurface(horizontal and vertical)

Fodor et al.
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It has been observed that at many sites surface motions
are influenced primarily by top 20-30 m of soil. Therefore
the subsurface geology has a role to play in earthquake

S Surficial geologic
e M properties influencing
o shaking intensities
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Google Earth -scene

Mapping of wetlands and landslide areas

Soil

Degree
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.| shaking

intensity

Amplification in Relation to Surficial Geologic Properties
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hafd roclt gravel sands wetland

Geologic cross section

[Jhardrock [l wetland
gravel B= clay

sand B moor, marsh Reuter, Klengel & Pasek, 1992
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;ﬁw Local site conditions influencing shaking intensity such as

wetlands, moor areas, varying grain sizes and thickness of

sediments, groundwater tables, etc.

The detection and mapping of recent and ancient moor
areas is important when dealing with soil amplification
effects.




Remote Sensing and GIS Contribution to the Detection of Local Site Conditions and of
Earthquake Related Secondary Effects

Causal Factors Influencing Ground Shaking Intensity and the Susceptibility

Climatic situation,
seasonal effects |l

" = Lithology as
unconsolidated,
sedimentary covers
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Local site conditions
influencing earthquake
ground motion and
secondary effects

Surface-near fault
and fracture zones

Topographic situation:
basins, broader valleys
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In disaster preparedness phase, GIS is a tool for the planning of evacuation routes, for the design of centers for emergency
operations, and for merging of satellite data with other relevant data in the design of disaster warning systems.

High resolution satellite data serve to show potential changes that might occur between the acquisition dates before and
after disasters. High-resolution satellite imagery offers possibilities for the earthquake damage assessment and, thus,
multidisciplinary approach combining remote sensing techniques, spatial analysis and earthquake engineering knowledge.
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Cloud Cover i an emergency monitoring problem in case of a stronger earthquake
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Digital image processing for the detection of wetlands
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Traces of ancient river meander on a RapidEye-scene
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Different compaction in case of stronger earthquakes due to
varying grain sizes of the meander sediments?
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Supervised classification for
landuse mapping
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Surface-near Earthqguake Shock
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The Weighted Overlay-Method in ArcGIS

ArcToolbox
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Factors influencing earthquake
Legend shock intensity at the surface
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B = ssceptiber, MOrphologic setting), surface-
near faults, etc, are displayed
as layers in ArcGIS, converted
into .grid-formats and weighted.
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Further factors have to be included such as active faults, uplift / subsidence, é é.

The susceptibility is calculated by adding every layer with a weighted % influence and by summarizing all layers. The result can be
divided into susceptibility classes and presented as a susceptibility map.
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Weighted overlay approach in ArcGIS based on ASTER
DEM data summarzing the factors:

height < 80 m, slope degree < 5°, curvature=0, flow
accumulation>1

This approach contributes to a better understanding of
small, local differences in the damage intensity during
stronger earthquakes due to local site conditions.
However, the presented result is still incomplete. The
level of the actual groundwater table, variations in the
lithologic properties ( grain sizes, etc.) and further
geotechnical data have to be included for improving the
result.
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Susceptibility to soil amplification in case of stronger earthquakes






Planning of Evacuation Routes

Example Budapest

Current, accurate information
such as of hospitals and health
centers, schools, governmental
buildings, police and fire
stations, industrial buildings,
and gas stations, is important.
for emergency planning and
response measurements.
Actual satellite data contribute
to this task.

Blue: Dangerous Area
Red: Traffic Jam

Green: Free Routes

Google Street View of Budapest



