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Civil Security & Emergency Response

Rapid Mapping Demand for Information on

—Z Natural Disasters
—Z Humanitarian Relief Missions

7 Immanent threats for the Population
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EO — Core Competences

7  Ensure the access to earth 7 Innovation in use of data thru
observation data development and operations
of services

Payload Data Ground Segment Applications and Services
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Permanent Neustrelitz (Germany)
Oberpfaffenhofen (Germany)

O‘Higgins (Antarctic)

Chetumal (Mexico)
Transportable Ny Alesund (with GFZ, Spitzbergen)
Mobile Recife (Brazil)
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3 LSX-band 7.3 m, LS-band 4.0 m, VHF
X-band 3.6 m, L-band 2.4 m, L-band 4.0 m
X-band (5,6 m) on behalf of European Space Imaging

LSX-band 9.0 m
LSX-band 9.0 m
X-band 4.0 m
L-band 0.9 m

German Remote Sensing Data Center (DFD)
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National contribution to GMES

DFD Ground Segment Services

7  In Neustrelitz: services primarily for high data rate missions over Europe

Space Segment
SERN RN B NN AN

\

Champ, Grace, BIRD, EnMAP (national)

ERS-1, ERS-2, Envisat (national)

Koronas-F (national), Maroc/Tubsat (national)
TerraSAR-X , TanDEM-X (national/Infoterra)
IRS-1C/IRS-1D (Euromap), IRS-P3 (Euromap, national)
IRS-P6 (ResourceSat), IRS-P5 (CartoSat) (Euromap)
Orbview-2 (Orbimage)

ALOS (comm. ESA-Earthnet)

Landsat-7 (ESA-Earthnet)

7 In Oberpfaffenhofen: primarily for low
data rate missions and PAF/PAC functions

7

NN NN

—

NOAA, Metop (national)

Meteosat, MSG (national)

Oceansat-1 (IRS-P4) (national)

ERS, Envisat PAF/PAC (ESA)

Terra, Aqua (national, ESA)

IKONOS ROC (European Space Imaging)

7 International stations netwprk:
for missions and commercial customers

—

ERS-2, Landsat-5/7, IRS-1C/D, NOAA, Champ, BIRD,
Terra, Aqua, Envisat
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Launch:

i'-r“ .

&ﬁpﬁroved formation flight wuth TanDEi\/I )4

ission control, data acquisition, precessing and distribution from D
“institutes in Oberpfaffenhofen -*.

’ Scientific coordination and applications: DLR-DFD
J.- idistrib tion Astrium/lnfoTerra

" . S |
ile] i\ Ti-
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Data Data Data Environment & Crisis
Reception Archiving Management Geoinformation Informationen

7 Political Decision Makers 7 Relief
Organisations
7 Situation Centres
|7 Public
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Responsibilities and Tasks of the ZKI

—Z Provision and acquisition of satellite based crisis
information

—~ Basic maps and assessment maps (emergency mapping)

7 Rapid generation of customized information products in
case of natural and environmental disasters

—Z 24 hours/7days duty in case of disaster

7 Established contact points in Germany and Europe
as well as in international institutions
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Rapid Mapping...how it works ...
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i DLR

Rapid Mapping workflow |

Archive Search

Data Reception

Satellite Tasking
Enhancement

Image

Data Pre-
Aquisition Processing

Deutsches Zentrum
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Information
Generation
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Mission of ZKI-Team
Rapid Mapping workflow (1/2)

Heavy earthquake in

Pakistan 2005

i DLR

4 -

Alerting

Deutsches Zentrum
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in der Helmholtz-Gemeinschaft

ZKI

What happened?
Where did it occur?

Who is user of needed
information?

Which satellite sensors
are qualified?

Who delivers the satellite
data?

Which analysis/crisis
information is needed?

[...]

German Remote Sensing Data Center (DFD) 11



Mission of ZKI-Team
Rapid Mapping workflow (2/2)

il <
Data Data analysis Dissemination
acquisition

Data preprocessing Map creation
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DLR
coordination

Information
Demand

| Identify
| location

Triggering
Process

| || ensure satellite
| tasking

| checking

| | availability of

| archived satellite
data

¥

Transfer

data and recent
| satellite imagery

archived satellite |
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[ quality control |

I image fusion |

l re-projection |

atmospheric
correction

geo-fortho-

rectification

Pre-
processing

'y

>

change detection |

information
extraction

damage
assessment

thematic
analysis:
- water mask
generation
- fire and bumt
scars mapping

analysis
products

quality control }7

[

| quality control |

Map generation
jpg or pdf format
(low, medium
and high quality)

| overview map |

| interpretation |

E grid sheets |

| scale definition |

| data integration |

Map
production

German Remote Sensing Data Center (DFD)

internet

—>| intranet

ftp

satellite
communication

—-| mail

laminated hard
— copy map via
express delivery

¥

l quality control

time
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Rapid Mapping in the framework of the
International Charter
~opace & Major Disasters*
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Members:

7  Space Agencies

7  Satellite Operators

Authorized User:

=USGS
7  Civil Protection & Relief Organisations )1
7  Defence- & Security Institutions ) |lera

E —— = —

Objectives: W

7  Provision of a unified system of space data acquisition and delivery to o

those affected by natural or man-made disasters through Authorized et i

Users JU—
CHGITALGLOBE
@GEDE}PE
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fﬁﬁ*fj International Charter
N BE = Snace and Major Disasters

www.disasterscharter.org

Main

Recent Activations News and Announcements

e

20-03-2003 Flooding in the United States

14-03-2008 Flooding in Marnibia and Angola
06-03-2003 Forest fires in Chile

2B-02-2003 Flooding in Ecuador Slnce 2000 the

08-02-2008 Tomadoes in the southeastern United States Charter has been
05-02-2008 Earthguake in Rwanda -

25.01-2008 Floading in Balivia aCtlvated ?abOut

22-01-2008 Yoloanic eruption in Ecuador .

10-01-2003 Floods in southern Africa 200 tl mes !

m 12-12-2007 il =pill in the Morth Sea
22-11-2007 Earthguake in Chile 7% 2% 4% 6%

m 18-11-2007 Floods and cyclane in Bangladesh 8% ]

15412007 Flooding in Vietnam 4%
02-11-2007 Flooding in Mexico
30-10-2007 Flooding and hurricane in the Dominican Republic

24-10-2007 Fires in Southern California, US4 18%

04-10-2007 Typhoon in Yietnarm 51%
21-08-2007 Floods and typhoon in Morth Korea Landelida B Fire B Flooding
19-09-2007 Floods and landslides in Slovenia W Earthquake O Oil spills [ Storms
14092007 Flooding in West Africa Blpioatises Sl L

# ?eutsfc_thes .'d_::lentrun'lf N
DLR fiir Luft- und Raumfahrt eV
in der Helmholtz-Gemeinschaft German Remote Sensing Data Center (DFD)
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\ e Builliog Operuivad Susciaabls Services
=

+ i
1) @esa {2

Space Agencies Projects,

/ D_.S " RISK_:EO‘?
%ﬂ4i ra and Industry Services | ecur‘e =

b

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

HUMANITARIAN
GLOBAL MAPPING SERVICES

/
\

Users Research Partners
K
HELMHOLTZ
GEMEINSCHAFT
* Auswirtiges Amt Deutsches Rotes Kreuz +

\ GFZ
AWI @ ‘ GKSS A#?

Technisches FoTsoAm  omtNGITIN e
Hilfswerk
B Z

EURCPEAN COMMISSION

DIRCCTERATO-C3CHERAL
Joint Research Centre
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Examples for ZKI
satellite-based Rapid Mapping
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@ Flood @ Earthquake @ Fire © Others @ International activities
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Floods
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Flood in the Omusati Region, Namibia 2008

Deutsches Zentrum
fiir Luft- und Raumfahrt eV,

in der Helmholtz-Gemeinschaft

NAMIBIA - Omusati, Oshana, Ohangwena Region - Flood Extent March 22, 2008 - Sheet 3: Oshakati  1:50,000

Center for Satellite Based Crisis Information
Emergency Mapping & Disaster Monitoring

‘German Remote Sensing Data Center
‘German Aerospace Center
DLR

Gongo, DRC

-

sts000 s sa0000 sas000 so0000 s5000

) - ourfet
Namibia_~ ©_° ¢
o0

Legend

Flood Siuation (March 22, 2008):
Water surface (minimum area size 0.5 ha)
Popuation,
TownVilage
Boundares:

Regions

Road

Interpretation

Heavy rain fall led to_ increased water levels and
partlly serious flooding _ situations_in_ Norther
Namibia _and  Angola’s Southem  province _during
February/March 2008 Many rivers and wadis ars

orther
Omusati region on March 22. ‘e water mask
was_generated from analysis of TerraSAR-X radar
satelite imagery and shows only flooded areas with @
minimum size of 05 ha. The resulls are superimposed
on Landsat ETM satelite imagery from July 2000 and
TerraSAR-X data from March 22, 2008,

Scale
o so0 200 300 4o0m N
——
Scale: 1:50,000 for Din A1 printing

Reference coordinate system:  Geographic coord. info
Projection: UTMZone33S  Geagrapric (OMS)
Spheroid Wes 54
Datum Wes 84
Data Sources
Vectordsta  ©USGS
LANDSAT-7 ETM © USGS 2000

emaSAR-) © German Aerospace Center (DLR) 2008

mmercil explotation rights
infoterra
Processing/Analysis

Image processing and map creation by DLR:

" Derivaton offlooded areas fom TerraSAR-X

~Roads igiized from LANDSAT-7 ETM imagery of 2000
Map created March 27, 2008 by ZKI@DLR. DE
For mre informaton vsit ht: i 2k i de

—
Temrasar - SAR-HQ
——

Glide No.: FL-2008-00004-NAM

German Remote Sensing Data Center (DFD)
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DLR

Flood in Tabasco, Mexiko 2007

MEXICO - Tabasco - Flood Situation - Villahermosa - November 10, 2007

s04000

Deutsches Zentrum

fiir Luft- und Raumfahrt eV,

in der Helmholtz-Gemeinschaft

1:15.000

12000

100w

1686000

©/DLR 2007

12000

German Remote Sensing Data Center (DFD)

Center for Satellite Based Crisis I
~Emergency Mapping & Disaster Monitoring -

Informatior

German Remote Sensing Data Center
German Aerospace Center
DLR

Vi yf\C

L

Gutrof exico

= N
O\ gfdie

Pacic Ocean

Gut o exico 4

Vilahermosa.
Mexico

* Guatemaa|
Tuxtia Guliérrez b

Legend

Settement

Vegetation/Swamp  Agriculture

Flood situation (Nov 10,2007 Infrastructure:
W Water surface
- Normal water level

Major roads

Interpretation

A week of heavy rains caused fivers to overflow,
Submerging major parts of the sate of Tabasco
and the neighbouring state of Chiapas. The city
of Vilahemosa, with a population of more

half a milion people, has been most severly hit
by the flood event

Shows the extent of the flood situation in the
2007. TerraSAR-X is jointly operated by the German

Aerospace Center (DLR) and Infoterra GmoH, Germany.
Please note that the flood extent in urban areas may

For or
resolution of 10 m) was combined with the TerraSAR-X
image and used as backdrop.
‘The map was produced in order to support the Mexican
civl protection agency (CENAPRED)

Scale
0 250 S0 750 1000m N

Scale: 1:15.000  for DinA1 printing

Reference coordinate system:  Geographic coord. info:
Projection: UTM Zone 18N Geographic (DMS)
Spheroid:  WGS 84 WS 84
Datur WGS 84 WGS 84
Data Sources
SPOT ©ERMEXS/CONABIO 2007
TemaSARX  ©German Aerospace Center (DLR) 2007
Commercal exploitation rights:
infoterra

Processing/Analysis
Image processing and map creation by DLR
- Derivation of normal water areas from SPOT
~Derivation of flooded water areas from TeraSAR X
Map created November 13, 2007 by Zki@dlr de

For more information visit: htto /v 2ki di e

—_—
//TERRASAR
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12,5 m spatial resolution 3m
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3 days after storm surge: hardly any flooding detectable as water has retreated
# Deutsches Zentrum
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Possible storm surge impact from optical MS data

(

) NIR/SWIR

SOT 10m Map of possible storm surge impact

ST

| Arzn 80 L I HS egperts, the
Hraaf = Fatesing i R0 L
rArRanisE wAs aadel By Ine
ST AR A RN 15 ST
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Deutsches Zentrum
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in der Helmholtz-Gemeinschaft

Mapping with very high
resolution data:

+ few damages caused by
the storm surge are
detectable (bridges, roads,

pier)

- number of damages
underestimated

- Spatial resolution is still not
sufficient enough to detect
condition of little (bamboo)
huts.

- Limited coverage
(,Hotspots“ have to be known
before data acquisition)

German Remote Sensing Data Center (DFD) 26



Earthquake
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Earthquake in Pakistan, 08th October 2005

Canter for Satelite Rased Crivh information

PAKISTAN - Muzaffarabad District - Northern City Area - Damage Assessment 1:7.500 v :::;?,,::mm‘;r

: Rl =
l.\ st - 5 \.—::
S
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HEMOR © EMALERAN G 2008
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Fire
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Forest fires in Southern Europe, August 2007

Center for Satellite Based Crisis Information
~mergency Mapping & Disaster Monitoring —

GREECE - Central Euboea - Burnt Areas, September 1, 2007 1:50.000 SO #

2 s ’ i Vi = ~ T

Bugaria

Haly

Turkey.

Madteransan Sea

Forest/Vegetation  Agricultural area  Water surface

— ——
77 umtaras o Tounvitage
s rouds
" Vnorronds

= Interpretation

Devastating forest fires in August 2007 destroyed large
areas of vegetation and infrastructure in various regions.

This map shows Central Euboca.
The bumt areas were deved by visual
interpretation of DMC/NigeriaSat-1 imagery, acquired on
mber 1, 2007, with a ground resolution of 32 m.
As backarop serves an archived SPOT image, acquired
on March 15, 2007, to show the affected land coverage
of the bumt areas. For visualising reasons, a synihetic
blue channel was created for the SPOT image to provide
a natural colour backdr
This_mapping was done to support the recent
activation of the Intemational Charter "Space and
Major Disasters” and was realised by DLR through
RISK-EOS

Scale
o 100 200 30 aoom N
——

Scale: 1:50.000 for DinA1 printing

Reference coordinate system:  Geographic coord. info

Projection: UTM Zone 34N Geographic (DMS)

Spheroid 8 WGs 84

Datum: s 84

Data Sources

NigeriaSat-1  ©NASDRA supplied by DMCii 2007
POTS ©CNES 2007

SRTM C-BAND © USGS 2007

VectorData ~ ©ESRI 2007

Processing/Analysis
Image processing and map creation by DLR:

- Hilshade derivation from SRTM
Map created September 8, 2007 by ZKI@DLR DE
/ i

For more information visit: it risk-eos. com
hitpwww disasterscharter.org _hitpi/www.zkidir.de
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Forest fires on the Canary Islands, August 2007

Center for Satellite Based Crisis Information
~mergency Mapping & Disaster Monitoring —

CANARY ISLANDS - Forest Fires - Tenerife, August 5, 2007 1:50.000 SO #

oy

France.

fe
Spain -
Atantc Gosan

Moroceo
Ageria E

[ dinge Canary lstands (Spain)
Gean Canara
Legend
‘Shrubland Forest

Eopulstion
o Townilage

Partally
bumt area

Interpretation
This map shows the westem part of Tenerfe,
Spain afer fires devastated arge parts of the vegetation in
late July and early August 2007.

To support the recent activation of the “Interational

- nd Disasters" the bumt area
(12.700 ha) and the parlially bumt area (2.000 ha) were
derived from SPOTS imagery, acquired on August 5, 2007,
with a ground-resoluton of 8 m

For visualisation purposes the same SPOT image
(flse-colour combination: R=green, G=red, B=near
infrared) was used as backdrop for tis map.

o 100 200 300 4omm N
—_—_—

Scale: 1550000 for DinAT printing

Reference coordinate system:  Geograpl:
Projection: UTM Zone 28N

Data Sources

SPOTS ©CNES 2007

wenre .l JRC

Image processing by DLR:
- Orthorectification of SPOTS images

Map created August 9, 2007 by ZKIGOLR DE.

D
-7

For more informaion vsit: i sisk-eos com
it e disasterscharter o BHp/wwnw 2 i de

RISK-EOS
k.
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Other natural disasters or
humanitarian crises
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DLR
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Center for Satellite Based Crisis information
~ Erasrgency Wagping & Disaster Mantaring
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LANDSAT € USGS2002
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IKFOTERRA Gk

Precessing/Analysis
Image processing and mag ersatisn by DLR

Misp sraste Moverribes 20, 2007 by ZKIBDLR DE

"TE;RASAE

For mors information visi: a2 05
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DLR

Oilspill Antarctica, November 2007

w <8000 w w2500 57:200W

Zoom in on area of suspected oil spill extent 1:10.000 §

57

485000

aars00

ANTARCTICA - Bransfield Strait - Oil Spill Situation on November 29, 2007

qow

490000

00w 02500

~ Emergency Mapping & Disaster Monitoring —

German Remote Sensing Data Center
German Aerospace Center
w DLR

y Center for Satellite Based Crisis Information

chie

Photo of the sinking MV Explorer on November 23, 2007.

©European Pressphoto Agency

Argentina
Paso Ocsan

Drake Passage

080000

Weddai S22

Legend

|

lceberg  Suspected oilspil

822005
07500
Interpretation

On November 23, 2007, the MV Explorer, an adventure
travel ship, hit an iceberg whilst passing through pack ice
in the Bransfield Strait about 50 nautcal miles south of
King George Island, Antarctica, forcing ts 154 passengers.
and crew into feboats in the middie of the night
When the MV Explorer sank, about 190,000 fters of
diesel o, 24,000 liters of lubricant and 980 fters of
gasoline were on board
Two days after the sinking, a 5 km area of sheen was
reported, which represents a few cubic meres of oil at
most. Reports from the Chilean Antarctic Institte suggest
that ol sheen continues 10 be observed in the vicinty of
the sinking location and s appearance and cover
corresponds o a slow ant iease of fuel from
e of more tanks onboard the vessel. Areas surrounding
the spill site include breeding grounds for Antarctic and
‘Adslia penguins, and the largest mating colony for Papua
penguins. In addiion to penguins,
affect other Antarctic fauna, including seals, sea birds and
3075000 sea lions as well as fish, kiil, aigae and plankton colonies.
‘e map shows the olspill 25 seen on a Terrat
image acquired on November 29, 2007 - 831 UTC in
StripMiap mode. The dual polarisation data take is
displayed as an RGB composite (R: HH, G: W, B: Ab:
DIff. of HH and W)

Scale
o 100 s 200m N
—_——_——,—
Scale: 1:25.000 for DinA1 printing

Reference coordinate system:  Geographic coord. info
Projection: UTM Zone21S  Gsographic (DMS)
Spheroid:  WGS 84 WGS 84

Datum:  WGS 84 WGS 84

Data Sources
TemaSAR-X  © German Aerospace Center (DLR) 2007
Commercial exploitaton rights:
INFOTERRA GmbH
Processing/Analysis
Image processing and map creation by DLR:

- RGB composite creation of TemaSAR-X.
data take

Map created December 20, 2007 by ZKI@DLR DE

—_—
//,rERRA SAR

For smore formation vt s ki de

Deutsches Zentrum
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TerraSAR-X StripMap

German Remote Sensing Data Center (DFD)
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Summary & Outlook
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v Rapid Mapping Service of DLR ZKI

i DLR

Summary
—  Existing Service (24/7, world-wide)

7  Freely available map products

Outlook
7  Web-Mapping for individual mapping
Development of a mobile crisis center

Increasing the information content

NN

Better accuracy of the map products

Deutsches Zentrum
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German Remote Sensing Data Center (DFD)
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Thank you for your attention !
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