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Tsunami Frühwarnsystem 
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Projektpartner GITEWS
Deutschland

BmBF (Finanzierung)
GFZ (Projektleitung, Sensorsysteme)
DLR (Erdbeobachtung, Kommunikation, Datenmanagement, Vulnerabilität)
AWI, GKSS (Tsunami-Modellierung)
BGR, IfM Geomar (Bathymetrie)
UNU (Capacity Building, Vulnerabilität)
....

Indonesien
RISTEC (Forschungsministerium)
BMG (Geophysikalischer Dienst)
LAPAN (Raumfahrt)
BAKOSURTANAL (Landesvermessung)
…
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Anforderungsanalyse Geodaten

Scale based approach
1 : 10 000 
1 : 25 000 
1 : 50 000 
1 : 100 000 
1 : 250 000 
1 : 1 000 000 
1 : 3 000 000 

Geospatial data catalog
Thematic content

Bathymetry
Boundary Data
Elevation Data 
Infrastructure Data 
Maps 
Physiography
Population 
Satellite Data 

Geospatial data analysis (geospatial data needs and availability)
Requirements Analysis based on Questionnaire
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GITEWS: Area of Interest
Focus on coastal regions of 
Sumatra, Bali, Java (50 000 km²)

Elevation < 50 m
Distance to coast < 20 km
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Geospatial data collection: Satellite data

Tangjunkaran (2006-07-08)
Patjitan (2006-09-26)
Bali South (2006-05-16)
Cilacap (2006-06-23)

Resolution: 
2.4 m (multispectral), 
0.6 m (panchromatic)
4 bands, 11 bit

DigitalGlobe
Inc.

Quickbird

Padang (2005-04-12)
Pangandaran (2006-07-22, 
2003-09-24) 

Resolution: 
4 m (multispectral), 
1 m (panchromatic)
4 bands, 11 bit

Geoeye

CRISP
Ikonos

Cilacap (2006-01-22)Resolution: 
10 m (multispectral), 
2.5 m (panchromatic)
4 bands, 8 bit

SPOT IMAGESPOT 5

Complete coverage; image 
acquisition 1999 - 2002

Resolution (resampled): 
28.5 m (multispectral) 
14.5 m (panchromatic) 
7 bands, 8 bit

Global Land 
Cover Facility 
(GLCF)

Landsat-7 
ETM+

Example*Coverage in GITEWSDescriptionData source

* Chip size: 2 km x 2 km
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Landsat-7 ETM+
SPOT 5
Ikonos
Quickbird

Geospatial data collection: Satellite data



Pre-desaster:
IKONOS 
2006-01-24

Pre-desaster:
IKONOS 
2003-09-24
© GEOEYE, 2003

VHR satellite data example: Pangandaran



Post-disaster:
IKONOS 
2006-07-19
© CRISP, 2006

VHR satellite data example: Pangandaran
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Geospatial data collection: Elevation data

Resolution: 1 arc sec. 
(~ 30m)

DLR, 2006: SRTM-X 
DEM

SRTM-X

Resolution: 3 arc sec. 
(~ 100m)

USGS EROS Data 
Center, 2005: 
SRTM-C, version 2

SRTM-C

Resolution: 30 arc sec. 
(~ 1km)
Heterogenous data sources

USGS EROS Data 
Center, 1996: Global 
Digital Elevation 
Model (GTOPO30) 

GTOPO30
Example*Coverage in GITEWSDescriptionReference

* Chip size: 25 km x 25 km
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* Chip size: 68 km x 68 km

Geospatial data collection: Bathymetry

Irregular distributed point 
information 
derived from paper charts 
(1 : 5000 to 1 : 3500000, by 
various Hydrographic offices)

heterogeneous resolution
Mainly for shallow water

C-Map Norway: 
CM-93 Edition 3.0 

C-Map

Res.:  400 m (~13 arcsec.)
Gridded deep-water 
multibeam echosounder
measurements

IFM-GEOMAR, 
2006: Bathymetry 
data gathered during 
Sonne cruise SO-
186

SeaCause
(“Sonne”)

Res.: 1 arcmin. (~1,85 km)
Gridded contour line 
information derived from 
oceanic soundings 
Mainly for deep water

IHO / IOC, 2003: 
General Bathymetric 
Chart of the Ocean

GEBCO

Res.: 2 arcmin. (~3,7 km)
Derived from satellite 
altimetry observations and 
echo-soundings by Smith & 
Sandwell (1997)

National Geophysi-
cal Data Center 
(NGDC / NOAA), 
2001: ETOPO2 
Global 2‘ Elevations 

ETOPO2
Example*Coverage in GITEWSDescriptionReference

gridded: 15 arcsec
shallow water area
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Multibeam Survey RV „Sonne“

Multibeam Survey 

HMS Scott Jan 2005
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Reference scale 1 : 25 000Bakosurtanal
(1999): Garis
Pantai – Coastline 
data

Garis-
Pantai 25

Reference scale 1 : 100 000
Derived from SRTM-C and 
Landsat TM data

USGS (2003): 
SRTM Water Body 
Data

SWBD

Reference scale 1 : 1 000 000
Based on ONC map series
Geometric accuracy: 2000 m

NIMA (2000): 
Vector Map Level 
0 ( Digital Chart of 
World ) - Coastline

VMap0 -
Coastline

Example*Coverage in GITEWSDescriptionReference

* Chip size: 10 km x 10 km

Geospatial data collection: Physiography
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Enhanced coastline

Satellite data processing

Value added product generation
Coastline derivation by using SRTM-C derived watermask (USGS) and Landsat
7 ETM+ data:

Removal of artefacts and false classifications
More precise delineation of small islands

Stepwise enhancement in priority regions using 
vhr satellite data

USGS watermask
Corrected / Enhanced coastline
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Satellite data processing

Pre-processing
Atmospheric correction 
and haze removal 
(ATCOR)
Pansharpening
(PCI Geomatica) 
Orthorectification
(X-Dibias using 
RPC and SRTM-X 
DEM)

Ikonos, 2005-04-12
Padang, city center
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Elevation data processing
SRTM-X DEM filtering 

Detection of radar 
shadows and outlier values 
General smoothing and 
noise reduction
Interpolation of missing 
values
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Creation of GITEWS overview maps
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Geospatial Data Quality Control
Heterogenous file formats (DWG, MapInfo, ESRI Shape, WMF)
Heterogenous data quality
Geometric inconsistencies

Self intersections ( “clean”)
Gaps and overlaps between features ( “clean”)
Vectorization artefacts ( Generalization)

No two data sets fit to each other! ( “Spatial adjustment”)
No metadata available for most data sets

No information about pre-processing levels of base data for value added data 
sets

Systems corrected?

Georectified?

Orthorectified?

No information about geometric accuracy
No information about suitable scales
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Geospatial Data Quality Control
Described by

- ISO 19113
- ISO 19114
- ISO 19115
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Geodatendienste

Geospatial data repository ftp-service
Geospatial data catalogue service
ISO 19115 compliant metadata
System Architecture and OGC Standards

OGC compliant geospatial database
Web Map Service
Web Feature Service
Web Coverage Service

Integration of geospatial data repository into DSS
Operation of geospatial data repository
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Geospatial data repository ftp-service

Web site and ftp-service: Launched on September 29, 2006
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Geospatial data repository ftp-service
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Geospatial data repository ftp-service
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Geospatial data catalogue service

Next step: OGC compliant Catalogue Service
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Geospatial data metadata

ISO 19115 compliant metadata: 
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System Architecture and OGC Standards

Data Layer

Sevice Layer

Client Layer

OGC-Interfaces
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Functional overview of DSS

EO Images
(incl.Meteo)

Display

Gov’t. Institutions
of Indonesia Regional Centers

Spatio-Temp.
Information

Display

Map
Display

Sea Level
Display

GPS
Display

GPS
Land Based

System

FieldNat. / Intern. Partners

Geospatial 
Analysis

Map
Production

Decision 
Process 
Control

Product
Generation

User Interface / Visualisation

Buoys/OBU
System

Seismogram
Display

Simulation
System

Tide Gauge
System

EO
System

Seismic
System
Geofon

Service Bus

Incident 
Mgmt

Model
Results

Geospatial
Data

Sensor 
Proc.Data

Crisis
Products

Service Bus
catalogue
queries

data request

EO images
(satellite)

command geofon
change mode

(normal or tsunami)

signal data
signal data

command land station
change mode

(normal or tsunami)

command buoy
change mode

(normal or tsunami)

height
wave length

sea level

command gauge
change mode

(normal or tsunami)

sea level 
(ocean)

sea level 
(coast line)

sensor data request

sensor data request

location,
fault up-depth,

fault width
average 

displacement,
displacement 

asymmetry factor

sensor data request

EWMS

EO products

information demand

location,
strength 

propagation 

sensor data request

Metadata, DEM,
Infrastructure etc.
simulation request

Model results
(n-dim. raster-/vector-

and metadata)

Warning 
Dossier
Display

System Monitoring & Control
Archiving

Sensor System Management

DSS

Service Bus

Dissemination System Interface

Dissemination System
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4160: Geospatial data repository

Geospatial data repository ftp-service
Geospatial data catalogue service
ISO 19115 compliant Metadata
System Architecture and OGC Standards

OGC compliant geospatial database
Web Map Service
Web Feature Service
Web Coverage Service

Integration of geospatial data repository into DSS
Operation of geospatial data repository at 2008
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Danke für die Aufmerksamkeit


