Geodatenmanagement und -dienste am Beispiel
des Tsunami-Fruhwarnsystems fur den Indischen
Ozean

Workshop "Datenmanagement in interdisziplinaren Umwelt-Forschungsprojekten”
11./12.04.2007, GOttingen

Christian Strobl — Ralph Kiefl — Torsten Riedlinger — Gunter Strunz

n der Helmholtz-Gemeinschaft
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L Geodatenmanagement und -dienste

GITEWS

- Uberblick

- EInfUhrung GITEWS-Projekt
- Geodatenmanagement

- Geodatendienste

- Systemintegration

- Ausblick und Diskussion

i; Deutsches Zentrum
DLR fiir Luft- und Raumfahrt e/
n der Helmholtz-Gemeinschaft

GITEWS WP4000 information package Dated: 2006-12-05 Page 2
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T Tsunami Frithwarnsystem

GFZ ~@mmm Nachrichtensatellit f

HELMHOLTZ

PorspaAam

GPS-Satellit

Echtzeit-
simulation

# Deutsches Zentrum
DLR fiir Luft- und Raumfahrt e V.
Dated: 2006-12-05 Page 3

GITEWS WP4000 information package

in der Helmholtz-Gemeinschaft
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Einfuhrung GITEWS

»
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c Prozessierung S Echtzeit- Prozessierung
o / o Satellitendaten /
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e 4 ~_
«—»
_’ Ll
_ Tsunami-Szenarien Geobasisdaten
Geotektonische suna Szenarie - Topographie
Echtzeit- . . - Bathymetrie
Messdaten | p-t=5 -  Tsunami-Modellierung “—"|  -Landbedeckung
- Infrastruktur
~ - Scenarien

lokales Lagezentrum

i DLR

!

System zur
Entscheidungsunterstiitzung

v

Evaluierung/
Empfehlung

Risikomodellierung,
Vulnerabilitat,
Evakuierungsplane

Page 4
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7T Projektpartner GITEWS

Deutschland

- BmBF (Finanzierung)

- GFZ (Projektleitung, Sensorsysteme)

- DLR (Erdbeobachtung, Kommunikation, Datenmanagement, Vulnerabilitat)
- AWI, GKSS (Tsunami-Modellierung)

- BGR, IfM Geomar (Bathymetrie)

= UNU (Capacity Building, Vulnerabilitat)
Indonesien

- RISTEC (Forschungsministerium)

- BMG (Geophysikalischer Dienst)

- LAPAN (Raumfahrt)

- BAKOSURTANAL (Landesvermessung)

-

i; Deutsches Zentrum
DLR fiir Luft- und Raumfahrt e/

n der Helmholtz-Gemeinschaft GITEWS WP4000 information package Dated: 2006-12-05 Page 5
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Anforderungsanalyse Geodaten
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Geospatial data analysis (geospatial data needs and availability)

- Requirements Analysis based on

Geospatial data catalog

Scale based approach
1:

-

-

-

-

4

DLR fiir

e e T o T = SN S

d

10 000

: 25 000

: 50 000

: 100 000

: 250 000

: 1 000 000
: 3 000 000

Deutsches Zentrum
Luft- und Raumfahrt e \/
er Helmholtz-Gemeinscha

Thematic content

- Bathymetry

- Boundary Data

- Elevation Data

- Infrastructure Data
- Maps

- Physiography

- Population

- Satellite Data

GITEWS WP4000 information package Dated: 2006-12-05

Page 6
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GITEWS: Area of Interest

Focus on coastal regions of
Sumatra, Bali, Java (50 000 km?)

- Elevation < 50 m
- Distance to coast < 20 km

v R

Ralembang| g

i; Deutsches Zentrum
DLR fiir Luft- und Raumfahrt e\

in der Helmholtz-Gemeinschaft GITEWS WP4000 information package Dated: 2006-12-05




7T Geospatia

data collection: Satellite data
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»

Data source Description Coverage in GITEWS Example*
Landsat-7 | Global Land - Resolution (resampled): - Compl_e_te coverage; image
ETM+ Cover Facility 28.5 m (multispectral) acquisition 1999 - 2002
(GLCF) 14.5 m (panchromatic)
- 7 bands, 8 bit
SPOT5 SPOT IMAGE - Resolution: - Cilacap (2006-01-22)
10 m (multispectral),
2.5 m (panchromatic)
- 4 bands, 8 bit
lkonos -Geoeye - Resolution: - Padang (2005-04-12)
-CRISP 4 m (multispectral), - Pangandaran (2006-07-22,
1 m (panchromatic) 2003-09-24)
= 4 bands, 11 bit
Quickbird | DigitalGlobe - Resolution: - Tangjunkaran (2006-07-08)
Inc. 2.4 m (multispectral), - Patjitan (2006-09-26)
0.6 m (panchromatic) - Bali South (2006-05-16)
- 4 bands, 11 bit - Cilacap (2006-06-23)

i; Deutsches Zentrum
DLR fiir Luft- und Raumfahrt e/

in der Helmholtz-Gemeinschaft

GITEWS WP4000 information package

* Chip size: 2 km x 2 km

Dated: 2006-12-05
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7T Geospatial data collection: Satellite data

__, ——h—__!':ll ————__EI
SSBandafAcel {

i; Deutsches Zentrum
DLR fiir Luft- und Raumfahrt e V.

in der Helmholtz-Gemeinschaft GITEWS WP4000 information package Dated: 2006-12-05
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“%-VHR satellite data example: Pangandaran

T
I
k
I
»

© GEOEXE, 2003

Pre-desaster:
IKONOS
2006-01-24
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“%-VHR satellite data example:

und Farschung

Post-disaster:
IKONOS
2006-07-19

© CRISP, 2006




&Geospatial data collection: Elevation dat

»

a
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DEM

(~ 30m)

Reference Description Example*

GTOPO30 | USGS EROS Data - Resolution: 30 arc sec.

Center, 1996: Global (~ 1km)

Digital Elevation = Heterogenous data sources

Model (GTOPO30)
SRTM-C USGS EROS Data - Resolution: 3 arc sec.

Center, 2005: (~ 100m)

SRTM-C, version 2
SRTM-X DLR, 2006: SRTM-X | - Resolution: 1 arc sec.

i; Deutsches Zentrum
DLR fiir Luft- und Raumfahrt e/

in der Helmholtz-Gemeinschaft

GITEWS WP4000 information package

* Chip size: 25 km x 25 km

Dated: 2006-12-05
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ata collection: Bathymetry
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»

Reference

Description

ETOPO2 National Geophysi-
cal Data Center

(NGDC / NOAA),
2001: ETOPO2
Global 2* Elevations

- Res.: 2 arcmin. (~3,7 km)

- Derived from satellite
altimetry observations and
echo-soundings by Smith &
Sandwell (1997)

Coverage |n GITEWS

GEBCO IHO / 10C, 2003:
General Bathymetric
Chart of the Ocean

- Res.: 1 arcmin. (~1,85 km)

- Gridded contour line
information derived from
oceanic soundings

- Mainly for deep water

SeaCause | IFM-GEOMAR,
(“Sonne”) 2006: Bathymetry
data gathered during

- Res.: 400 m (~13 arcsec.)

- Gridded deep-water
multibeam echosounder

CM-93 Edition 3.0

Sonne cruise SO- measurements
186
C-Map C-Map Norway: = Irregular distributed point

information

- derived from paper charts
(1 :5000 to 1 : 3500000, by
various Hydrographic offices)
- heterogeneous resolution

- Mainly for shallow water

grldded 15 arcsec
shallow water area

i; Deutsches Zentrum
DLR fiir Luft- und Raumfahrt e/

in der Helmholtz-Gemeinschaft

GITEWS WP4000 information package

* Chip size: 68 km x 68 km

Dated: 2006-12-05 Page 13







L Geospatial data collection: Physiography

$ Bundesministerium
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Pantai — Coastline
data

Reference Description Coverage in GITEWS | Example*
VMapO - NIMA (2000): - Reference scale 1:1 000000 |© # - ' :f-::-\’:?:":,l |
Coastline | Vector Map Level | -Based on ONC map series
O (Digital Chart of | . Geometric accuracy: 2000 m Dl
World ) - Coastline e D |
SWBD USGS (2003): = Reference scale 1 : 100 000 -
SRTM Water Body | - Derived from SRTM-C and |
Data Landsat TM data | 4l
|
|
|
Garis- Bakosurtanal = Reference scale 1 : 25 000
Pantai 25 (1999): Garis

i; Deutsches Zentrum
DLR

fiir Luft- und Raumfahrt e V.

n der Helmholtz-Gemeinschaft

GITEWS WP4000 information package

* Chip size: 10 km x 10 km

Dated: 2006-12-05 Page 15
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L Satellite data processing

Value added product generation

- Coastline derivation by using SRTM-C derived Watermask (USGS) and Landsat
7 ETM+ data: s 3 4

- Removal of artefacts and false classifications

- More precise delineation of small islands

- Stepwise enhancement in priority regions using g &
vhr satellite data -

— USGS watermask
Deutsches Zentrum - Corrected / Enhanced coastline

DLR fiir Luft- und Raumfahrt eV
in der Helmholtz-Gemeinschaft GITEWS WP4000 information package Dated: 2006-12-05 Page 16
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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 [

Deutsches Zentrum
fiir Luft- und Raumfahrt eV

in der Helmholtz-Gemeinschaft GITEWS WP4000 information package Dated: 2006-12-05




und Farschung

. . @ Bundesminisorium
e Elevation data processing |

. . l it '-'-'?-_‘J':;, ¥ i -:‘ﬂ - it ;' (. r-{r'. o \ v

SRTM-X DEM filtering M) s L }] ” A )7' ;-:._,.:-;, X S )F{*
- "'“__j'r_"l,_" " - :_. s ’__ §7 . ‘, . ! oy Ir: _ .“_' .

shadows and outlier values gEdz=s%7 - - st 4 &

- General smoothing and
noise reduction

- Interpolation of missing
values

e ?

£, i g ]
e F ,-" e .- ;"' d :
J o 3 ) [ ;W -
‘.- ] . - 4 {-
Deutsches Zentrum b poade ﬁ s e
DLR fiir Luft- und Raumfahrt e\ 2 bed b RS

n der Helmholtz-Gemeinschaft GITEWS WP4000 information package Dated: 2006-12-05 Page 18



2L Creation of GITEWS overview maps
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SUMATRA north - Overview Elevation Map

1:1 600 000

In der Heimholtz-Gemeinschaft

# Deutsches Zentrum
DLR fiir Luft- und Raumfahrt e &

SUMATRA south / JAVA west - Overview Elevation Map 1:1 600 000 %= R e £
- == JAVA central-east / BALI - Overview Elevation Map 1:1 600 000 A e

ey
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L 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?

.\_’I

Georectified?

Orthorectified?

- No information about geometric accuracy
- No information about suitable scales

i; Deutsches Zentrum
DLR fiir Luft- und Raumfahrt e/

n der Helmholtz-Gemeinschaft GITEWS WP4000 information package Dated: 2006-12-05 Page 20



L Geospatial Data Quality Control
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Described by
-1S0O 19113
-1S0O 19114
-1SO 19115

Deutsches Zentrum
DLR fiir Luft- und Raumfahrt e/

in der Helmholtz-Gemeinschaft

DQ_DataQuality

+ scope : DQ_Scope

‘ ? +report

0L 0.1 <<Abstract>>
_Lineage Hineage 0.+~ | DQ_Element
<<Abstract>> <<Abstract>> <<Abstract>>

DQ_Completeness <|7

DQ_CompletenessCommission

DQ_CompletenessOmission

DQ_LogicalConsistency <|_

DQ_PositionalAccuracy

<

DQ_ConceptualConsistency

DQ_AbsoluteExternalPositionalAccuracy

DQ_DomainConsistency

DQ_FormatConsistency

DQ_TopologicalConsistency | |

DQ_GriddedDataPositionalAccuracy

DQ_RelativelnternalPositionalAccuracy

<<Abstract>>

DQ_ThematicAccuracy <|7 DQ_TemporalAccuracy

<<Abstract>>

<

DQ_ThematicClassificationCorrectness | |

DQ_AccuracyOfATimeMeasurement | |

DQ_NonQuantitativeAttributeAccuracy | |

DQ_TemporalConsistency

DQ_QuantitativeAttributeAccuracy

DQ_TemporalValidity

GITEWS WP4000 information package

Dated: 2006-12-05

Page 21



2 Geodatendienste

- Geospatial data repository ftp-service
- Geospatial data catalogue service
- 1SO 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

i; DDDDDD hes Zentrum
DLR fiir Luft- und Raumfahrt e\
n der Helmholtz-Gemeinschaft

GITEWS WP4000 information package Dated: 2006-12-05 Page 22
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7T Geospatial data repository ftp-service

Web site and ftp-service: Launched on September 29, 2006

@ | ~ httpifinadine, helmholtz-eos. defproject s/ gitews fgeodata_en. html Eﬂj @ Go |@rl305tgi5

det YMware-T.., | % .41 Encyelopedia of Geographical Informati, .. | ochapter 4, Using PostGIS ~ MaDiMe: Helmholtz-EOS Yernetzungs... | E

I |__Home | _Imprint | Contact

GITEWS Geospatial Data Repository

WP 4100 is responsible for the collection, harmonization and provision of awvailable geospatial data within the GITEWS Q 1
project.

First update of the Geospatial Repository
MNovember 29, 2006

* KONOS Satellite Data of the Padang Region

* 1:25.000-Topographic Maps of Bakusurtanal (Pangandaran Region / Southern
Java and Southern Bali)

* 1:250.000-Topographic Maps of Bakusurtanal (Fadang Region)

* 1:7250.000-Topographic Maps of the Departement Pekerjaan Urnum (Area of
whole Indonesia)

= : 7 :
— s Geospatial Repository for the GITEWS-Projekt launched
 — September 239, 2006

L e

Satellite Data
Topaographic Maps
Digital Elevation Models

L ]
-»
L ]
* Bathyrmetric Data

Deutsches Zentrum
DLR fiir Luft- und Raumfahrt e\

in der Helmholtz-Gemeinschaft GITEWS WP4000 information package Dated: 2006-12-05 Page 23
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2L Geospatial data repository ftp-service

Terms of Use for the GITEWS Geospatial Data Repository

Conditions and Rights of Use:
(1) The right to use the data of the GITEWS Geospatial Data Repository is given herein exclusively for non-commercial purposes.

(23 The permitted field of worl in which the data of the GITEWS Geospatial Data Repository are to be used is the GITEWS-Project i.e, the
build-up of a Tsunami Early-Warning Systern for the Indian Ocean (“purpose™. The project partners to the GITEWS project hawve
therefore agreed upon a special "Mon Disclosure ggreement” beforehand.,

(3) The disclosing party gives the receiving party the one-time, nonexclusive, nontransferable right to use the delivered data.

(4) Copying or duplicating the data is permitted anly in the frammework of the above declared use as outlined in provision (2). & transfer
to third parties or any further publication of the data is not permitted. The applicant will provide any kind of access to the data solely to
his/her own emplovees and/or contract partners in the framework of the declared objectives,

(51 The delivered data mav be used only tempararily for the above declared purpose, The right of use ends when this purpose has been
achieved.

(6) The applicant agrees that the user registration inforrmation can be stored in a database at DLR-DFD and used by DLR-DFD for
purposes of analyzing the range of users and applications and for product development only, and is otherwise treated as confidential.

(73 The applicant will include the references in publications which are based on the delivered data products which are described by the
accompanying metadata.,

Liability fWarranty
(1) The data is delivered to the applicant without any kind of warranty,

(21 Regardless of the legal basis, the applicant is liable to the delivering institution for harm caused intentionally or through gross
negligence. & liability of the applicant for minor negligence exists only if essential obligations of this agreement are violated by the
applicant.

(31The disclosing institution assurmnes no aobligations an the basis of this agreerment towards third parties. There is no liability of the
delivering institution for any harm arising from the delivery and subsequent processing of the data products, The applicant exempts the
delivering institution from any hability towards third parties.

......

{1 don't agree

Continue |

Deutsches Zentrum
DLR fiir Luft- und Raumfahrt e\

n der Helmholtz-Gemeinschaft GITEWS WP4000 information package Dated: 2006-12-05 Page 24



7T Geospatial data repository ftp-service

»
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Index von
ftp://gitews@ftp.dir.de/download/geodata/scalel 10k/sat data/ikonos/padang

—_—— -

~GITEWS Geodata

—~1:10.000
~1:25.000
—~1:50.000

—1:100.000
—=1:250.000
—~1:1.000.000
—~1:3.000.,000
~Shortcuts

— General remarks

—MaDiMe Hore

~Helmholtz Horme
—Helmholtz EQS Home

Risks

~Earthquakes
~ Floods

=il Spills

GITEWS Geodata — Scale Based Overview

1:10.000

1:25.000

* Maps

1:50.000

* Maps

1:100.000

* Elevation Data
& Marmco

In den ilbergeordneten Ordner wechseln

ﬁ iko padang0

Z005-04-12

pan ortho utnd7s.tcif

ﬁ iko padang0

Z005-04-12

ps—-1234 ortho utmd7s.

cfw

ﬁ iko padang0

Z005-04-12

ps—-1234 ortho utmd7s.

tif

ﬁ iko padangl

Z005-04-12

pan ortho utnd7s.tcif

ﬁ iko padangl

Z005-04-12

ps—-1234 ortho utmd7s.

cfw

ﬁ iko padangl

Z005-04-12

ps—-1234 ortho utmd7s.

tif

ﬁ iko padang Z005-04-12 metadata.txt
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®
Geospatial data catalogue service

Next step: OGC compliant Catalogue Service

Home | Las

About | Help

Find Maps, GIS datasets, Satellite Imagery and Digital Elevation Data for the GITEWS project

CREATE YOUR OWN
INTERACTIVE Mam q
witH INTERMAR g

Title | | | Simple search
| Remote search
Rhstract | | Info in interactive maps
Free Text |E\a|i | W ! i
You can find interactive maps by searching in

Keywords |QUiC|C|JiI'C| | GeoMetwork for digital data with an interactive map,
Location |ujverla|ns j |Ind0nesia LI or directly connet to a pre-configured map server.
Group SearCh Supported map servers are Open GeoSpatial®

- Consortium compliant WMS Map Servers and ESRIE
Category | Datasets j ArcIMS.
Site Local ~f

Map type [“I pigital [~ Hard copy
Template Search for templates

Hits per page

GeoNetwork's purpose is:

® To improve access to and integrated use of spatial data and information

® To support decision making

® To promote multidisciplinary approaches to sustainable development
® To enhance understanding of the benefits of gecgraphic information

GeoMetwork opensource allows to easily share geographically referenced thematic information between different organizations. For

more information please contact: c.strobl@dir.de or send us feedback

Remaining Forests (SAMPLE DATA - PLEASE REMOVE

Photoaraphs

Featured map Recent Additions [EH [EXLE Categories
® Ouickbird Bali South ® Applications
® Physiographic Map of North and Central Eurasia {SAMPLE ® Video/audio
DATAL ® Case studies, best practices
® Hvdrological basins in Africa (SAMPLE DATAL) ® Datasets
® Forests and Drylands Programme: Forests Homepage ® Directories
[SAMPLE DATA!) @ Interactive resources
® Globally threatened species of the world (SAMPLE DATA!) ® Maps & graphics
uickbird Bali South ® Original Forest Cover: Global Distribution of Qriginal and ® Other information resources
L]
@

Quickbird satellite image of Bali
South, acquired on 2006-05-16

Deutsches Zentrum
fiir Luft- und Raumfahrt e V.
n der H

DLR

holtz-Gemeinschaft

GITEWS WP4000 information package

BEFORE FINAL DEPLOYMENT!)

Natural polar ecosystems {(SAMPLE DATA - PLEASE REMOVE

BEFORE FINAL DEPLOYMENT!)

Dated: 2006-12-05

Conference proceedings
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L Geospatial data metadata
Metadata according ISO/TC211, 2003
Metadata field Description Value

General Metadata

Metadata Creation Date Date that the metadata was created 2006-09-28

Language Language used for documenting metadata English

Identification

Title Identifies the location (URL) of the dataset to SRTM best-of DEM Tile 1 (Sumatra north)
which the metadata applies

Abstract Brief narrative summary of the content of the SRTM best-of DEM is a fusion product of digital elevation models derived from SRTM-X
resource(s) and SRTM-C-band data. Fusion, filtering of SRTM-X derived DEM and land mask is

applied. Missing value -9939 is assigned to ocean pixels

Descriptive Keywords Provides category keywords, their type, and Digital elevation model, SRTM, DEM fusion
reference source

Citation Citation data for the resource(s) DLR (2006): SRTM best-of DEM Sumatra North

Date Reference date for the cited resource 2006-09-22

Dataset Identifies the location (URL) of the dataset to fip-fgitews@ftp.dir.de/download/geodata/scaled 100k/elevation/srtm-
which the metadata applies tile1/dem100 srtm-best-of tile1 v1 ll-wgs84 tif

Lineage Non-quantitative quality information about the Several processing steps were performed to optimize the DEM fusion product.
lineage of the data specified by the scope 1. Afiltering of SRTM-X derived digital elevation models (DEM) were applied. Several

filtering steps were performed including a detection of radar shadow and (radar-dark)
water areas in the amplitude information, a detection of outlier values that may
represent unwrapping errors, a general smoothing to reduce elevation noise and an
interpolation of regions of missing data. The process is described in:
J. Hoffmann (2005): DemDelight: fixdem. Editing tool to optimize SRTM-X data for
geocoding TerraSAR-X data. Version 1.1. DLR-internal Technical Note.
Examples for image chips before and after the filtering process are given in the file
“dem_x-band_filter-demo ppt”
2. Fusion process of SRTM-X and —C, which is described in:
A Roth, W. Kndpfle, G. Strunz, M. Lehner, P. Reinariz (2002): Towards a Global
Elevation Product: Combination of Multi-Source Digital Elevation Models. In: Proc.
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Functional overview of DSS
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AL 4160: Geospatial data repository
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- Geospatial data repository ftp-service
- Geospatial data catalogue service
- 1SO 19115 compliant Metadata

- System Architecture and OGC Standards
- OGC compliant geospatial database
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- Integration of geospatial data repository into DSS
- Operation of geospatial data repository at 2008
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