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INTRODUCTION

Tsunamis are natural disasters often
large in both scale and impact. Although
three-quarters of all tsunamis occur in the
Paci ¢ Ocean (as in Japan, early 2011), the
coastlines of the Mediterranean Sea and
the Indian Ocean have also been severely
a ected in the past (the Indian Ocean tsu-
nami of 2004 being a notable example).
Tsunamis are low-frequency, high-impact
disasters, which means that whilst they
rarely occur, they do so with great force.
Tsunamis are most often the result of shal-
low seaquakes. Due to a combination of
increased development in coastal areas
and a lack of public awareness, thousands
of people are at risk from tsunamis.

PREPAREDNESS/PREVENTION/
DISASTER RISK REDUCTION

Preparedness / Prevention and Disaster
Risk Reduction products, in the form of
Geographic Reference Maps, provide an
overview of an area that is, or might be,
at risk. The information included covers
the following themes: transport infra-
structure, hydrology, population-related,
industry and utilities and physiography.
Situation products contain additional
thematic information on, for example,
land cover, building density and vulner-
ability. They may also be used for risk and
vulnerability assessments and exercises
(e.g. tsunami drills).

EXPECTED BENEFITS

> Rapid support of crisis management
teams after the event

> Support of the assessment of the
a ected population and usable
infrastructure for relief operations

> Support of activities to prepare for,
mitigate or analyse tsunami events

> Provide input for risk assessment,
evacuation planning and reconstruc-
tione orts

> Delivery of products in GIS formats
allows direct applicability in existing
disaster management systems

EMERGENCY RESPONSE

Emergency products are provided in
“rush” mode, a high-priority service deliv-
ery paradigm under which products are
delivered within 8 hours of receiving
satellite data. Emergency Response prod-
ucts contain information on inundation
impact and extent, coastline changes
and affected buildings and areas.
Tsunami events are highly dynamic,
which calls for monitoring at high fre-
quency. Products contain demographic,
topographic and geographic information
and additional information on the crisis
event, for example:

> Disaster extent (extent of the waves’
impact and changes to the coastline)

> Damage assessment (information
on damaged infrastructures and
buildings)

> Populationina ected areas

> Gathering areas

EMERGENCY
RESPONSE SERVICE

®: cmes

RECOVERY

After the event, the main objective is the
support to reconstruction and recovery
operations. The event will be analysed in
the aftermath to obtain damage-related
statistics or a detailed assessment of the
damage caused by the tsunami. Medium
or long term monitoring with satellite
data allows the progress of reconstruc-
tion to be followed and possible changes
in land cover to be observed. Recovery
situation products can contain informa-
tion about:

> Detailed damage assessment
> Reconstruction monitoring
> Humanitarian situation assessment
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DETAILED SERVICE DESCRIPTION

Through the provision of Emergency
Support and Emergency Response prod-
ucts, ERS can support the user in the
pre- and post-disaster management of
tsunami events, as well as in vulnerability,
risk assessment and preparatory exercises.
Optical data, at di erent resolutions, allow
the production of reference maps, the
assessment of the current situation and
the identi cation of the extent of dam-
ages (to buildings and infrastructure in
particular). Radar data, on the other hand,
is highly relevant for the detection of
water and the identi cation and monitor-
ing of ooding along the coastline. The
accuracy of the products depends on
the availability of optical or radar archive
data, because the situation on the ground
(especially the changes to the coastline),
needs to be compared with the pre-disaster
situation. Whenever necessary and reason-
able, satellite data is merged with other
geo-information (such as Digital Elevation
Models) to provide additional information
to users.

AVAILABLE PRODUCTS POTENTIALLY AVAILABLE CONTENT OF PRODUCTS* SCALE
PREPAREDNESS/PREVENTION/DRR 3 1. Paints of interest, land cover (optional), SAR based reference mapping (important during bad
1. Geographic Reference § weather conditions / cloud cover on optical image)
2. Hazard 8 2. Tsunami-prone areas, historical data (tsunami source information, historical run-up areas, etc.)
3. Vulnerability %’. 3. Vulnerability of people, infrastructure, environmentally important sites, tsunami risk to cultural
4. Key Assets = heritage, land use (e.g. CORINE), Basic European Assets Map
5. Evacuation Plan % 4. Transportation network (roads, airports, ports, etc.), infrastructure, security related facilities (police,
S re brigades, etc.), health (hospitals, health centres, etc.)
§ 5. Gathering areas, evacuation routes, bottlenecks, impedances, service areas, critical infrastructure
S
EMERGENCY RESPONSE g 1. Points of interest, land cover (optional)
1. Geographic Reference (“rush” mode) % 2. Limit of observable phenomena (e.g. water bodies, debris, tsunami traces), estimated extent of o
2. Disaster Extent 2 a ected area (if possible), location of infrastructure E g
3. Damage Assessment % 3. Damage assessment, topography modi cations, accessibility, gathering areas, camp sites and % 2
4. Monitoring @ coordination centres 2 &
5.A ected population g 4. Flood evolution (frequency and time period to be speci ed as required by user), comparison with g §
6. Evacuation Plan 5 historical events S
%’_ 5. Population living in a ected area (overview) .L E
2 6.Gathering areas, evacuation routes, bottlenecks, impedances, service areas, critical infrastructure § g
2 g °©
RECOVERY é 1. Points of interest, land cover (optional), SAR based reference mapping (important during poor °
1. Geographic Reference S weather conditions / cloud cover on optical image)
2. Key Assets 32 2 Transportation network (roads, airports, ports, etc.), infrastructure, security related facilities (police,
3. Detailed Damage Assessment % re brigades, etc.), health (hospitals, health centres, etc.)
4. Medium-Term Impact % 3. Infrastructure, a ected settlement areas, speci c properties (for detail map only), including ancillary
5. Recovery Status % data from the eld, improved spatial and thematic accuracy
g_ 4. Changes in topography (deposition/erosion), changes in land use (e.g. impact on agriculture),
@ industrial production and services
1§ 5. Monitoring of reconstruction of key infrastructure, location and monitoring of a ected population,
<
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TECHNICAL PRODUCT DESCRIPTION

Required Earth Observation Data
Typical Radar satellites used are: COSMO-
SkyMed, RADARSAT, and TerraSAR-X.
Typical optical satellites used are:
WorldView, GeoEye, Ikonos, Quickbird,
SPOT, Formosat, RapidEye, and Landsat.
Other Required Information

Digital elevation / terrain models are
used, for example, to orthorectify
satellite imagery or to analyse risks.
Information such as infrastructure, popu-
lation density or areas of interest is used
to produce further thematic maps.
Delivery time

Emergency response products are deliv-
ered in rush mode: within 8 hours after
the receipt of satellite data.
PP/DRR/Recovery products are usually
delivered between 2 and 9 weeks after
the receipt of satellite data.

Delivery format

By default: digital map (ISO Al) as JPG.
Other formats and vector data are avail-
able on demand (see product portfolio).
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statistical analyses from EO data and/or eld data resources
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