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Spot Infoterra Group within Astrium and EADS

4
EADS

Airbus Military Eurocopter Astrium Defence
Transport & Security
Aircraft Turmover 2007: Systems

€ 3.5 billion
Staff 2007: 12,000*

Astrium Services

| I I

Telecommunications Terminals & Products Geo Information Navigation

-
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* France, Germany, UK, Spain, Netherlands
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Spot Infoterra Group: key facts & figures

W The Geo Information division of Astrium Services
®  An international network of partners & customers
m Staff: +800 staff (2008), located in 13 countries
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Mexico

Tokyo
L Spot Image

Spot Asia

Spot Image ®
Peru

.Spot Image
do Brazil
Spot Imaging
Services

EEi:l—H_lm 4

infoterra EADS s ro %



Spot Infoterra Group

Defense Disaster
& Security Manage ment

4

% Direct Receiving Stations

Mineral Equipment, telemetry

Services

Agriculture,
Forestry &
Environment

Mapping &
Cadastre

Services for managing the
development, the
environment & the security

of our changing worlid Telecoms
Planning

Maritime &
Coastal
surveillance
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Spot Infoterra Group: Corporate mission

" Our mission
To bring Earth observation imagery and geo-
information products & services to private and

public sector worldwide, for managing the
development, environment & security of our

changing world.

% The group aims at:
= developing the use of Earth observation
imagery and services
m establishing capability in all aspects of value-
added geo-information services;
= building a sustainable business in Earth
observation
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Covering the Whole Value Chain

Geo-Information Products & Services

I‘ Data Reference ﬁccfhss Turning imagery
e o the
Acquisition progzﬁion information into business information

Serving an extensive range of business segments in
public and private sectors:

On-line access
services

@ Innovative and
= powerful
: systems

Unique range
of capabilities

Disaster Management, Givil Security, Local Authoiities, Mapping,
Forestry and Environment, Agriculture, Telecommunications, Qil &
Gas, Insurance...

for leveraging
access to data
and products

DEM

Multi-platform
- production

spacebome and

airborne from all sensors
Multise nsor .~ Orthorectified Df‘tad - With:
optical, radar, ~ imagery standardisation . S .
lidar, thermal, © nationwide for data sharing . ﬁl?glrlrﬁzttlizrrll sszf\;?ggsdatasets
hyperspectral . seamless and interoperable g
_ coverages processes : UL

Consultancy, training and customer support
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Data Acquisition

.

TerraSAR-X

Airborne
operations

TLEDN

]
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The most extensive network of Direct Receiving Stations (DRS) in the
world, with Optical and SAR satellites
® a unique revisit capacity
m more to come in 2010 with TanDEM-X, 2011 with Pléaides,2012/13 with SPOT6 /7
Complemented with:
= airborne acquisition capabilities (digital cameras)
m  mobile laser for field data collection (RapidSurveyor™)
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SPOT satellites

% Unique capacity to capture large amount of images
® images 60 km wide

m 5 simultaneous images from SPOT 5
= Panchromatic : 2.5m, 5m & 10m
= Multispectral: 10m/20m

m 2 pointable Cameras per satellite
m Target Revisit 2-3 days/satellite

infoterra B2 0 %




TerraSAR-X : Unique Features

% Image acquisition at all times — independent of cloud cover
" High resolution of up to 1 meter

" High revisit rate:
with a 95% probability any place on the earth can be imaged within
2.5 days

" Highest orbit accuracy of a commercial satellite worldwide

‘‘‘‘‘ 3
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TerraSAR-X - Operational Imaging Modes

SpotLight:

M most sophisticated radar imagery available on
market

M up to 1m resolution

M scene size 10 km (width) x 5 km (length)

StripMap:
M up to 3m resolution
M scene size 30 km (width) x 50 km (length™)

ScanSAR:
W up to 18 mresolution
M scene size 100 km (width) x 150 km (length*)

*StripMap & ScanSAR: acquisition length extendable to up to 1,650 km.

TerraSAR-X
Acquisitions of
Ottawa, Canada

TLED
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TanDEM-X

Heavy investments into TanDEM-X Mission
(TerraSAR-X add-on for Digital Elevation
easurements)

twin satellite constellation:
TerraSAR-X and TanDEM-X

launch: 2010

mission goal:
global coverage with HRTI 3 standard (12 m
posting, z-accuracy < 2 m)

consistent mapping of the Earth’s land
surface in ~3 years

infoterra B2 12 4




Benefitting from our whole value chain

Geo-Information Products & Services

.‘ Data Reference Data AfOﬁfS Turning imagery
T . o the
Acquisition production information into business information

Unique range of #  Innovative and powerful On-line access services Serving an extensiv erange of business segments in public and priv ate sectors:

capabilities #  systems
. ’ Defence & Security, Local Authorities, Mapping, Utilities, Transportation, Environment, etc
e for leveraging access to data
: f?meaf;g?;:,fs"on and pr odu%tsg Agriculture, Telecomm unic ations, Forestry, Oil & Gas
Mul ti-platform ] and Minerals, Real Estate, Media, Insurance, etc

spaceborne and airborne Data standardisation for

data sharing and interoperable
process es

% Orthorectifie d imagery
% nationwide seam less
i coverages

With:
Applicatio n-spec ific datas ets
Information serv ices
GIS software
Cons ultancy, training and custom er support

Mul tisensor
optical, radar, lidar, thermal,

hypers pectral

R — L

Solutions — Infrastructure — Training — Support >

« \rirtual » Ortho- Data Storage
Gonstellationy  rectification et End user applications

remote Acces workshops

delivery

1]

Local Partners

DTM/ DSM
ﬁ « Capability building - NSDI » %
L]

National Local Experts
Sensors
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Capability building with Spot Infoterra

" Thanks to more than 20 years of experience in Earth Observation
Services and applications, Spot Infoterra Group as partner to set
up hew national capability:

m Know how transfer from existing operational services organisation

m Training thanks to highly skilled engineers

m Technology transfer based upon State of the art turnkey solutions
W Immediate benefit from

= More than 10 years of R&D in agri-environment services

m More than 20 years in satellite imagery marketing

m More than 20 years in cartography applications

" Smooth and well adapted transfer thanks to pilot projects as
required

= One of the quickest and more effective path towards locally
mastered operational services for the nation and the region

Ll r
e
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% Training local team
m Technical training (ex. TerraSAR-X training)
m Marketing training (for specific applications such as Agriculture..)
W Conference days
= Main application of satellite and aerial imagery
m Practical examples, case studies
m Workshops
" Business tour to Ministries
m Better understand the needs of your countries
m Define general projects and pilots
W Development of Pilot Project
m Support of Spot Infoterra Group
m | ocal acquisition & processing

=> Detailed action plan to be set up together during early program
stages

‘‘‘‘‘ i
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Pilot Project = establish service and transfer know how

Operational Service
> deployment

L] L] | KNOW HOW TRANSFER

Initial
Workshop
- O

Feedback -
Lessons
learnt

Pilot
Specification

Definition Assessment

- - - Pilot project time frame — typical = 1 to 2 }- I i .)perational ser.

Pilot

Implementation
Requirements @

coIITption
i

Operational Service
Business Plan:

* Cost model

* Business case

* Marketing plan

* Organisation

* Required training

* Required infrastructure 4
S POT fwe
16 IMAGE 3
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Know how transfer & support to grow services locally

B Baseline Data & infrastructure as a core start for future business
" Pilot projects to grow end users services

Oil - Gas
& Mining

Geometric
corrections

Stereo &
plotting

Raster - Vector

TerraSAR-X

Land Use
Environment . ; e
Crisis Monitoring =~ S 0
Urban planning § . '

Cadastre - LPIS

LR
e
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Risk & Crisis Management : main line of services

" Agriculture and Environment Services
Focus on territory to support rural development
Land Sustainability
Support policies and economical development
Pressure of agriculture on the environment

%W Oil Spill Pollution Monitoring Services
On shore and Off shore

" Natural Disaster Management Services
On shore and Off shore

"W Civil Security Services
m Collaborative tool - CHORUS
m Telecommunications

‘‘‘‘‘ 3
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Agricultural and Environmental Services

B Geo-information services for monitoring land & natural resources at
different scales

1. Crop | -
Management o T Sustainability

2. Agricultural |
Statistics

nfoterra EADS . ﬁg




Geo-Information Services to Serve Agricultural Actors

The following charts depict the full range of services which can

be implemented to boost agricultural development for the benefit
of public and private actors

According to priorities, services can be deployed independently
in time ...

Keeping in mind that costs can be saved thanks to
resources mutualisation

Preconisation Azote

[
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s
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Agriculture & environment: 3 main lines of activities

"™ Crop management service

Focus on territory to support rural development
Crop-specific agronomic data at the field level

™ Cropland management

Agricultural Statistics
Local to regional
Support agriculture policy and economical development

% Natural Environment Management
Land Sustainability (land reform & land planning
perspective)
Land cover / land use mapping and change monitoring
Potential of regions to accommodate crop growing
Pressure of agriculture on the environment
Climate change effects mitigation

‘‘‘‘‘ i
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1. Crop Management Service (at field level)

An agronomic service to effectively support crop management at the
field level

= Based on the sharp and regular observation of fields and their
intra-field variability with space borne images

= Service features :

= Growers to get maps for each field along the growing season, indicating crop
status and/or recommendations for crop management

= Cooperatives and mills to get territorial maps (production area) providing a
synthetic view about crop distribution or crop maturity (for each type of crop)

e
= e 4
0
i -
i | )
=
L: i
‘s
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Crop management & precision farming

Crop status is estimated
from satellite images at
the field level ...

Different Types of Crops

Information & Recommendation Products
for Crop Management

» Crop Development monitoring
» Input Management

— 1 ” Wheat, Barley, Canola, Corn
—— » Soybean, Sugar beet, Potatoes
==___| 7 Rice, cotton, vineyards, etc.

» Water Stress Detection

... to generate a
bespoke package of
maps delivered at key
growth stages...

....dedicated to farmers to
improve their farming practices

-{ Benefit for Growers

» Yield Increase & Better Quality
» Input Optimisation
» Time Saving

a®oine,
e
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To move back to better view !

Canopy status cannot be seen by farmers at ground level
or even by flying over the field ...
optical sensors can see what human eyes can not !

Field as seen from above Vegetation variability as measured by
processing applied on Formosat image

nfoterra EADS . ﬁg




Ex : Crop Monitoring

»>Sugar crop monitoring in Morocco, production ilots identification with 2m
resolution imagery (Formosat 2)

Image acquired at different dates to isolate
sugar cane from other crops (through
estimation of the green cover fraction)

,,,,,
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Ex : Monitoring of sensitive area (soil erosion)

.. . Risk level =
'R Minimum vegetation cover bare soil with less than 10 % of vgt cover

December 31, 2004 (inter-crop season) to fight
against soil erosion

—

0 Soil Cover Fraction (%) 90 100

‘ Spatial analysis
Automatic processing / soil cover and generation of
fraction estimation statistical data

; Yulnerability
map Masking

: ' EADS i
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Cost Model: Elements

B Service cost differ according to the package proposed to the
growers / distributors (i.e. number of acquisition period, added value
of the geo-information products, etc.)

¥ Initial investment to set-up operational services often are partially
funded by the government as far as :

-Services fit with agricultural policies related to development of this
sector

-Economical model be analysed during the pre-operational phase (2/3
years) to ensure service cost is justified by ROl and therefore affordable
for growers

W Priorities to be discussed with Min Agriculture and with
industries, in particular about crops to focus on (cotton, cereals,
horticulture, etc.)

a®oine,
e
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2. Agricultural Statistics

> Benefits (focus on cereals)

W Agricultural statistics enable to reduce from 20% to less than
10% the uncertainties about production estimates

% Simulation
> 4Mtons of wheat to export = 10 % (with Ag. Stats) to £ 20 % (without Ag.
Stats)

> Speculative positioning on future markets (with a standard volatility of 20%)

> Risk is to sale more than what domestic production is able to supply & then to offset loss of
production in buying grain on the export market .... at a higher price than selling price

According to the scenario (date)
Agricultural Statistics allow to save
100 to 200MEuros (yearly)

aades,
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B What is it:
Information products allowing to know
- Crop distribution (and then relative acreages)
- Productivity level of cropped areas

-The continuous monitoring of the crop development to estimate
final production

% Usefulness:
-Knowledge about cropped areas to
- Cropland evolution analysis (inter-annual)

- Fragile areas identification (e.g. loss of fertility), ag. policies
follow-up

- Productivity estimate for each crop industry
-Input information to estimate
- Production level
- Water consumption for irrigated crops
-Crop development monitoring to:
- Anticipate production levels and then import/expert strategy
- Early warning system about potential threats (drought)

InfOter!:a EA QSE = e IMAGE H
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3. Land Sustainability : context & issues

Fragile environment, agriculture threatened by water scarcity,
soil erosion and loss of fertility

=Severe climatic conditions
-Continental & fairly dry climate
-Climate change to worsen situation

=Crop management being adapted to reduce pressure of
agriculture on the environment
-Irrigation (water scarcity), pesticides & fertilizers (diffuse pollution)
-Overgrazing (desertification) .

LR
e
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Piloter et optimiser 'usage de la ressource en eau
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. Carte des cultures d'éte irriguees 2005
I ﬂ fo terra par zone hydrographigue
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Gestion de la ressource en eau : Périmetres irrigués

TLEDN

]
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Calcul des volumes d’irrigation

Cartes de distribution de cultures + modele d’irrigation

= cartes des volumes utilisés pour l’irrigation

au=- au*"

Carte des volumes d'eau utilisés
pour l'irrigation en Midi-Pyrénées.
Bassin Garonne gasconne

]
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Calibration I 000001 - 3500 000 Calibration I 000001 - 3500 000
I Fo calioration I 5 500 001 - 4 000 D00 " Focalbration I 5 500 001 - 4 000 000
[ ] comraton ok I < 000 001 - 4 500 000 =[] cawraton Ok I < 000 001 - 4 500 000
Annuel 2004 I < 500 001 - 5 000 000 " Annusl 2005 I < 500 001 - 5 000 000
VAZ004M3 I 000 001 - 5500 000 VA2005M3 I 000 001 - 5500 000
[ J4-0 I < 500 001 - 6 000 000 .- I 5o 001 - 6 000 000
[ 1- =00 oon I ¢ o000 001 - 6 500 000 " [ 1- %00 0o I : coo oo+ - & 500 000
[T so00i-1m0000 g 500001 - 7000000 5 [ w0001 -1 0000 g 6500001 - 7000 000

[ 1 000 001~ 1500 000 | 7 000 001 - 7 500 000 [ 1000001
[ 1500 001- 2000 000 B 500 001 - 000 000 " 0 1500001-
[ 2000 001- 2500 000 | 5 000 001 - 8 500000 . [ 2000001+
-2500001-3000000-350000,_9000000 [ 2500001-

[ | zanes nyorographiques
[ massins o oour-Ganonne

D Région Mid-Pyménées

+  Prrfectwes

Bl
dlométnes

Volumes d’eau 2004
Total: 85,39 Mm3
Moyenne hauteur: 107 mm
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GSE Land

Carte des volumes d'eau utilisés
pour l'irrigation en Midi-Pyrénées.
Bassin Garonne gasconne

1500000 | 7000001 - 7500 000
2000 000 | 7 500 001 - 8000 000
2500 0od - 8000001 - 8500 000
3000000 | & 500001 - 9000 000
| zones hyorographiques
[ massins g oour-Garonne

D Région MidkPyménées

*  Prfectwes

Volumes d’eau 2005
Total: 56,68 Mm3
Moyenne hauteur: 77 mm

33




Gestion de la ressource en eau : Cartographie de zone humide

1:40k, Interprétation Zone humide
Végétation spécifique
de zone humide

- Scirpe aigue
(Scirpus acutus)

- Carex épi-de-blé
(Carex atherodes)

Surface : 11 hectares
Orthophoto : Mai 2003
Photo: Avril 2004

<Enrreg a'rdant vers le'Sud:Est

Info!grtg EAQSE Eriom 34 IMAGE %




Surveiller les zones sensibles (érosion)
B Seuil minimum de couverture /

3 Décembre 2004 en végetation pour limiter les

risques d’érosion = 10%
0 Fraction de sol couvert (%) 90 100

P (& ot -

A 2 ) Analyse spatiale,
. Traitement automatisé: Génération de
Filtrage / masque Détection de la fraction de sol couvert rapports

: Statistiques...

Carte de
Vulnérabilité

— T

i 22 Novembre 2005
infoterra EADS e
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Tools to Support Land Planning

% Indicators and maps to measure and simulate
-Agriculture pressure on the environment
-Land suitability on a territorial approach
-Climate change impact

" Benefits : to support ag. policies implementation &
reinforcement in a sustainable development perspective
-Feasibility to set-up new productive systems on a given region
- land reallocation, new industry development, new management strategies, e.g.
irrigation
-Land use conflict (land and water) identification
-Agriculture pressure on the environment mitigation
-Policy making to anticipate climate change effects

% Definition : a combination of maps & simulation tools
m Land use / land use change mapping (to be further turned into natural
habitat and ecosystem maps)
m Land accounting system
= Simulation tools to address desertification, soil salinisation, etc.

‘‘‘‘‘ i
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Forestry and Climate Change: Co2 emissions

= Climate change and the role which forests play require B w "
new tools in order to answer the high stakes of

large scale monitoring
m Deforestation contributes to 20% of CO2 emissions and

requirements include:
= Mapping of natural zones
= |dentification of evolution in terms of afforestation, reforestation, deforestation

m Forest monitoring included in the REDD « Climate Package » which follows
the Kyoto Protocol (Reduced Emission due to Deforestation & Forest
Degradation).
% Forests are complex natural environments difficult to characterise
m Satellite imagery is used for certain operations such as forest inventory,
plantation follow-up and burn scar mapping
T Satellite imagery can be used to develop services in response to global
needs:

m Reference scenario (status at reference date), eligibility of forest areas (carbon
credits)

m Stratification and optimization of operational areas (carbon stock estimation..)
m Follow-up on identified forest zones indication degradation or deforestation

‘‘‘‘‘ i
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Example : Climate Change - Kyoto Protocol - LULUCF

LULUC (Land Use and Land Use Change) : Countries having ratified the Kyoto Protocol
must report on Co2 emissions

= What is the method used by
—_— ol .
&

nce?
'lh' - h

Fra

-y

[ Cropland - annual crops (shart rokation)

[ Cropland - orchards and vineyards {perennial)
arassland - other {all grassland excl, woody)
Grassland - with woody biomass

0 Matural Forest
Other - bare soil, rock, ice, snow etc

[]other - unclassified

M Plarted Forest

[ Settlemnents

I Wetland - open water

[ Wetland - vegetated, non-forest

=

infoterra B2 3 %




Example : Forest Mapping

infoterra

Nam Theun river - Laos

flooding of fore st zones following the startup of a
hydro-electric dam can lead to massive GES
emissions and make the installation more polluting
than a thermal factory. A study must be undertaken to
limit/eliminate this risk. A forest map was done in
order to optimize biomass estimation.

W ater
Soil
Swamp
Agricultural soils
Degraded Forest
PrimaryForest
Light Forest
Mixed Forest

Ripisyive . sSPOT £
LI rm 39 IMAGE & .




Example : Forest Change Detection

Analyse damage to forest
canopies caused by clear cutting

or accidents, such as fires (pink to

yellow indicates degree of degradation, green
indicates preserved forest

ato Grosso : damage evolution

Bange indicates degree of degradation,
green indicates preserved forest)

infoterra EADS 10 s il
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Oil Pollution Services

B combining optical, radar and hyperspectral data with DEM’s for environmental
monitoring :

“ 1. On shore “

TLEDN
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Satellite Imagery and Oil Spill Monitoring

Input Data

Radar Optical

Monitoring and
Mapping

‘‘‘‘‘ i
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*Ground Move ment Monitoring

* Environmental Mapping and
Change Detection

* Infrastructure Monitoring
» Geological Analysis

» Geo-hazard mapping

EADS et

asEriom

Prevention:

B Risk Assessment
m Geo-hazard Risk
m Critical Infrastructure
m Security
Control:
T Remediation Audit
"W Audit of Legal Compliancy

% Penalization of Offending
Companies

42




Operation & Production - Surface Movement Mapping for Oil Field Monitoring

i D Py [ ]

Surface Movement Mapping //"I'Enm SAR Y

W TerraSAR-X technology is able to measure the vertical movement of the ground with sub
centimetre accuracy.

% These measurements can be repeated in 11 day intervals.

" The result is a monitoring of the subsidence or uplift movements of the ground over time.

% This delivers vital early warning tool Profiting Sectors

" Infrastructure Monitoring

In Oil-/Gas field monitoring for e pac e
example, surface movement mapping Selways

) ipelines
serves as: " Oil-/ Gas Field Monitoring

m Optimization of Exploitation
® Hazard prevention

- informaton for optimization m Reservoir Modelling
% Subsurface Mining
- early warning if critical infrastructure is = Hazard prevention
ST e " Crisis Analysis & Management
m Earthquakes

® | andslides

a®oine,
e
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TerraSAR-X for Subsidence monitoring

B Monitoring of Surface Movement

m High-resolution TerraSAR-X identifies
substantially more persistent scatterers
than other SAR sensors

QOil field
infrastructure
_ TerraSAR-X (resolution 3 m) 2
’nfo!.:gi;rma., EA[E)é Eri |_TH|:r/'|. 44 TMPA%E ‘



Environmental Monitoring

™ Pipeline monitoring

Cleaned area

* Environmental Impact
* Spill extension

 Contaminated areas

» Cost estimation for cleaning

*Environmental quality control

l'.
P R .

infoterra EADS
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Assessing Off-shore and Coastal Activities

™ Shipping activities, oil production platforms, pollution mapping

Small support
vessels

Tanker

Fuel hose

Transferring oil / fuel between tankers

TerraSAR-X
Imagery (3m)

Regional view of ship traffic
and movement, offshore

. platforms, and pollution
Derrick slicks, as detected on SAR

data.

EADS

E=Eriom
Off-shore production platform

\,?Ships, rigs and

: 'Wipollution slicks detected
‘on SAR data mapped

% against bathymetry




Oil Spill and Pollution Monitoring

"™ Man-made oil slicks are mapped within the Global Seeps
database

m But clearly discriminated from natural oil

" Often individual ships or rigs can be associated with a particular
slick

m Especially if current and wind information is included
W Global Seeps database provides a unique historical baseline of
“background” pollution in most coastal areas across the globe
m Used as a key baseline reference whenever new spills are reported
m Provides input to Infoterra’s rapid response services

Ll
e
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Example : Oil Spill event

Production
platforms

Oil slick caused
by discharge
from rigs

Probable slick

Spill, being
dispersed by
ocean waves

a®oine,
e
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Off-shore Angola spill event

Radarsat example (25m
resolution)

m QOil spills detectable as
dark areas on imagery.

= Production platforms
and vessels appear as
bright targets




Example : Post Tanker Accident

Eastern Crimea (Ukraine) -
Post-Tanker Accident Situation 2007-11-30

i il k] o o ] b Ll 3 11 1 H K i 1 LI &1 F e s

+5 days (

Nov, 16t)

) e AT i
+11 days (Nov, 22M9)

al

+16 days (Nov, 27t)

ine

+19 days (Nov, 30t")

L -

infoterra

TerraSAR-X
StriphMap Acquisition

Loscation od Crimea:

Badellite Infarmatiom

Rata e TanafaR-K
Imag ng koda: Sirickiap
Greusd Basns Resclibos =
Polarisadon L
Paws Ciraction Smoending
FeZipta Inan Dl 2005-11-30
Seoop ks Hon Tomee: fE1E:00 w 15:16:40 UTT
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Proposed Disaster Management Services

W to provide civil protection forces & the humanitarian relief community with:
m emergency responses solutions
@ reference mapping data, specialise
W delivery of crisis management centres
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1. Prevention - Assets and Vulnerability Mapping

Urban ex;tent & population
density map

% LC analysis based on biophysical parameters (OVERLAND)
B Combination of EO data and socio-economic data

iﬁf&g%l%at'al analyses (GIS) Kos
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2. Anticipation - Early Warning

B

TR e g

e B e el
v cibimsa - [CE

Flood Monitoring and anticipation

W Satellite data : DTM, land cover, vegetation cover

% Simulation models
= Fire
m Flood (with Meteo France International)
m Other

-1 GIS-based decision support s¥)stem y.
infoterra EADS - s Pmﬁ
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iId Mapping

Example 1: flood mappino
» using radar imagery

| L] II
ﬁgcal Crisis Lércgs
'a \\Y

| Blocked streets
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Example 2: Flood Modelling & Rapid Response

»Extent of flooding over Tewkesbury, derived from a TerraSAR X image

Simulations — Increased=Eload S ‘& B =z l :
Depth E xtents : . ¥ h,

Flood extents fro
TerraSAR-X

Simulated flood levels 2™ * .- e
over TerraSAR-X exter ﬁ =
L ol L =
- =
Simulated flood levels
over TerraSAR-X extg
These exients do not take into acc ;
flow modellin i ' %?A
OS Licence No: 200016034 — - T = - - e
P SPOT {
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Example 3: Earthquake Damage Assessment

Area of Beichuan, Sichuan Province (China)

Ra¥ b T y
| | .__z"_:-"'- , ',1 j
W r.
. / Lf:v-i;if 4
e r . o
) e o

Land Slides,
partly blocking

N
)

{ Roads damaged

"V by Land Slides

Pre-Crisis Situation: Spot-5,2.5 m
Damage Assessment: TerraSAR-X, StripMap, ~ 5 m

infoterra
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TerraSAR-X
StripMap Acquisition

Location of Scene:

Satellite Information

Acquisition date 2008-05-15
Satellite TeraSAR-X
Imaging Mode
Ground Range Resolution
Polarisation mis
Incidence Angle 41,57 - 44 03"
Pass Direction Descending
Acquisition time (start) 23:02:40
\Acquisition time (end) 23:.02:48
Product Type Geocoded Ellipsoid Comrected
Resolution Mode Spatially Enhanced
Release Number 1100243 (DPL-6792)
i
Mag Prajection
Geographic | Uni sator

Eflipsoid WGS 84

Datum: WGS 84

Zor

SFPOT
IMAGE 7
b |

--_'_‘-lq..‘
// Terra SA Et‘_;?:(._.

& Irdoterra GenbH 2008
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Example 2: Critical Infrastructure Analysis
» flood mapping using radar imagery

U Example
highlighting
buildings
impacted by
flood waters
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O Flood extents * P

mapped on 25t
July, from
TerraSAR X,

i- Proasmeicrg Hunes
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superimposed on iF Sehna

GeoPerspectives
photography

OS Licence No: 200016034
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Example 3: Fire Mapping

»>using optical imagery (Greece fires)
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Risks and Crises management system : RISK-FRAME

Application suite for operational centres = ===

Prevention E——

m  Operational geographical data BE

management § :
m Risks simulation & scenarios e

analysis " a
Anticipation / Early Warning
m Real-time situation monitoring g‘f E == ==
m  Anticipation e

Crisis

m Tactical Situation

|

|

|
infoterra

management & monitoring
Resource management

Anticipation
Post-Crisis |
Capitalisation
EADS . .= 59 ,SM%g;




RISKFRAME - Monitoring and Anticipation module (fires)

% Simulation of forest fire propagation

linteractive
Simulation of fire
propagation

. ,Vw,ﬂm‘w'@ -. | - For hypothetical

bl AR event or for real alert

Q State-of-the art
operational approach

Takes into account :
vegetation types,
topography, wind,
vegetation moisture

\

oy .
M”’“‘l_z:f;;; Rapid (a few
: seconds for 6 hours
scenario)

| Simple to use ;
infoterra EADS, st

e asErium 60

‘‘‘‘‘‘



RISKFRAME - Monitoring and Anticipation module (floods)

* Flood monitoring and early warning

JReal-time display of
sensor values and models
outputs

LJAutomatic computation
of alert indicators

L1Synthetic blackboards
for easy monitoring

8 L Color £ I D & MLk
PO Bk T il S e e b

) Interactive access to
historical values for
comparison to present
situation

o=
I"Ib"kﬁrﬂrh&lll B Mol
T s Tt m rewaem

Dasrinrs da et

ISpatial analyses for
analysis of potential

4 Cubipor tams | H t
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L Generation of situation
reports
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W JV started in 2006, 3 shareholders

METEOFRANCE infoterra BRI«

B Commercial services towards local communities,
for management of floods

m Before event : prepare “Community safeguard plan”
(PCS)

m During event : real-time monitoring of situation,
anticipation of impact, advice on rescue plan

B Operational centre based in Montpellier

% Expertise and capacity transfer towards other
countries

Ll
e

nfoterra EADS
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Tracking and communication with mobile units : ELISEO

W Real-time vehicles/ pedestrians
tracking and display of their positions
and status from the commanding centre

" In-field terminals providing
cartographic data, routing support and
access to supporting operational
information

W Bidirectional communication
between the commanding centre and
the vehicles : messages and
geographical information

Portable device for positioning and
satellite communication

nfoterra EAD —
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Satcom Solutions for Security - examples

T Redundant
telecommunication networks —
using satellite links as backup

% Tetra Backhaul via Satellite
for coverage expansion

B Mobile Communication Nodes

m Wifi Services
m GSM Services
m PMR Tetra Services

W Highspeed link to Mobile
Command Post

aaaaa
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CHORUS concept

W A new offer
®m For risks & crisis management centres

m More globally : geo-collaboration solution in a user friendly Web
environment

W Key features & benefits

m A service offer
= Off-the-shelf, Turnkey solution, available at once
= No customer burden on software or hardware admin, or even GIS manage ment

m Real-time collaboration between operational centres
= Through shared Web server : straightforward deployment
= Information sharing before and during crisis
m |ntegration of services and fusion of information from multiple sources

= Early warning centres

= In-field data

= Information from local centres

= Global observation from satellite s and third-party sources

®m Decision support for strategic management of crisis
= On-line tools : impact analysis, operations planning, simulation, ...

m Google Earth as user-friendly interface and information federation platform

-
‘]
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CHORUS concept : information fusion from multiple sources

Geographical referential
Analysis tools
Simulations

Meteo & Early warning
centres

In-field personnel

Flood expertise centre

PREDICT Observation satellites

s Local operational centres
nfoterra SN EsEriom 66




CHORUS positioning

Web visualisation tools

.......

Services .
(CHARTER, GMES
commercial..)

EADS
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CHORUS : Real-time collaboration

National/regional /Local
Civil Security centres

A

In-field actors l
(ELISEO)

\ — X
Reference data
\\\:EEET————”’////

* terrain
* limites administratives
° reseaux
* routier
- ERP
* Administration

CHORUS database

Police,

Ambulances ...

!

Event data

b Evenement x

* Messages

* Photos & videos
* Documents

« Situation

* Données géographiq

» Evenementy
_\

* Industrie
» Santé
* Enseignem

- BPAP

Risk indicators
» meteo vigilance
* Flood vigilance

Meteo centre

PREDICT centre Spot

Communes

/

ues

Infoterra



tim imn e A GeRes AR
G0

[ T T ——

[ e

Real-time collaboration in CHORUS - ﬁllustrations

Hebr Lrpotearthapat e, comvidemcl e

__ Field Information from local actors

W - E
Menu @ Yecteurs Fredict Actians
o Recherche & 2 G

| o Données
4 Evénements
4 simulations
4 Analyse impact
Evénements: ~
= CJE Analyse impact
[ [ Limites_administrativesi7)

I Population(199544)

SEVESO(1)

f Etablissements : CEREXAGRI
[ ][I Reseau routier(336)

] = Industris(7)

f Etablissements : CEREXAGRI

& Etablissements : AGETI
& Etablissenents : PETRONAPHTE

=1 120 Administration(21)
[+ [JE3 santetd)
(@ I Enseignements(62)
= [T Loisirs(s)

= ]2 Transports
< |

| Démarrer | | Effacer
4] Anticipation

| Données Satelites

f Etablissements | TRANSPORTS ET E
& Etablissements | TRANSPORTS ET E

& Etablissenents : HNE MEDICAL S4

& Etablissements : ALLIANGE HEALTH

Etablissements’: HNE MEDICNi SA

Les Pennes-Mirabeau!
o

Etablisseme

Etablissements : CEREXAGRI
SEVESO/Etablissements

Etablissements,

Area under short-term flood risk (PREDICT)

Eichier Ediion  Affichage  Historique

O-c x o

Marque-pages

http: fspotearth. spotimags.com/sitdsmo/Client/

Satellite pictures + geo information about
disaster area, from Spot Infoterra (Haiti event)

outls 2

Menu

| ) Recherche
| Donnges
4 Bvénements

imulations.

4 Analyse mpact
Evénements

=1 CIES Analyse impact

() [Z] [ Limites_administratives(?)
[+ (] Pepulation{199544)
SEVESO(1)

41 Etablissements | CEREXAGRL

Industrie(?)
o Etablissements ; CERERAGRL
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] (153 Administrationt21)
@ ]2 Sante(4)

&[] Enseignements(62)
& I3 Loisirs(8)

3 ] Transports

£l |

| Démarrer || Etfacer
- Brticipation

o Données Satelites

s | =
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CHORUS : strategic decision-making for National Centre

W A complete solution for National Civil Security Centre
® Monitoring of situation over large territory
m Detection of incidents
m [nformation access and gathering from multiple sources
m Analysis of situation, possible evolutions, damage assessment
m Overall coordination of crisis
m Experience capitalisation

" Dedicated to
m with local civil security centres
m |[mmediately interoperable with them

" Taking benefit of
m Advanced geo-information technologies : Google Earth Enterprise
m Satellite services : geo-information and communications

TLED
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Spot Infoterra : some of our on going activities in Africa

% SUJALA in Senegal: Rural development program funding by World
Bank in India

W Green Morocco Plan: accompaniment of a politic of agriculture
reorganisation

™ AFD Framework contract in Congo Basin for Carbon trading
(REDD)

" Nigeria: Signature of a MoU with NASRDA (NSDI + SAR + training)
% Tunisia: Agri NSDI pilo
" Mauritius: LAVIM (Land Administration program)

% Planet Action : Togo (Vegetation, Biodiversity & Ecosystem)
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Planet Action : Project Titre :

« Dégradation du couvert végétal de la Zone écofloristique IV et son impact sur
les phénomenes naturels »
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. 2 : .
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Planet Action : Project Logo :

P T e
el Moo
= ~S
L L

;3 mﬂ%}

R » &

PLANET - ACTION

Planet-Action theme: Vegetation, Biodiversity & Ecosystem

Expected outpout:

» The survey zone forest cartography is actualized,

» The forest statistics of the survey zone are known,

» The natural phenomena lately recorded reasons are known

» The area resources management plans are established,
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groups which are embodged in the project

This project will be achieved with the participation of actors intervening in:,
CCNUCC office in Togo and national plate-form of disaster management the
manage ment of such:

- The natural resources protection (MERF, Ministry of agriculture, etc.)

- Climatic change domaine (meteorological scientists from DGMN,
Universty of Lomé, CCNUCC office in Togo, etc.)

infoterra EADS suii I
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http://ww_w.Ianet-action.or/web/85- project-detail.ohp?projectlD=6257

-~

PLANETACTION

Spot the impacts, engage in action

SEARCH

'if ;'_:j s Are 50:& active in ﬁgkﬁﬂg

About Planet Action | Pruj'ef:ts | Wurklrlg tqgéiﬁer | Outreach |

A Spot Image initiative

ZONE ECOFLORISTIQUE IV
Togo

Project Leader
endouhame KOMBATE

RS In Depth Coverage

Dégradation du couvert vegétal de la Zone
ecofloristique IV et son impact sur les phénomenes
naturels

La zone écofloristigue IV du Togo est une zone jadis boisée. De nos jours on assiste a
une deforestation fres rapide de |a zone pour la recherche de bois d'euvre, de services




Thank you very much for your attention.

Eurther details:

Suzanne Baltay

Astrium Services - Geo Information Division
Business Development - Risk & Crisis Management
T: +33562 1957 25

M: +336 23 0219 13
suzanne.baltay@astrium.eads.net

www.astrium.eads.net
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