
recovery and reconstruction. Crisis man-
agers use these maps for guidance as well 
as to find secure and appropriate places 
for temporary IDP (Internally Displaced 
Person) camps or field hospitals.

EXPECTED BENEFITS

>	� Rapid support of crisis manage-
ment teams during the Emergency 
Response phase 

>	� Support of recovery activities to miti-
gate or analyse earthquake damages

>	� Provide input for change  
detection, risk assessment  
or damage evaluation

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

The damaging effect of earthquakes 
depends upon the population density, the 
quality of housing construction and the 
condition of transport and utility infrastruc-
ture. As cities around the world increase in 
extent and population and more people 
move into earthquake-prone regions, there 
is an increased likelihood that more people 
will be affected by earthquakes. Loss of 
life and property, as well as displacement 
and economic degradation are obvious 
consequences that can be exacerbated by 
epidemics and resource shortfalls.
Up-to-date satellite images can help to 
map affected areas in order to identify the 
damaged areas and support immediate 
disaster operations and planning during 
the Emergency Response phase, as well 
as providing essential information for 

PREPAREDNESS/PREVENTION/ 
DISASTER RISK REDUCTION

 
Preparedness / Prevention and Disaster 
Risk Reduction products in the form of 
Geographic Reference Maps provide 
both overview map and more detailed 
maps of an area that is, or might be, at 
risk. The information included covers the 
following themes: transportation, hydrol-
ogy, population-related, infrastructure, 
industry and utilities, and physiography. 
Situation products contain additional 
thematic information, for example, on 
land cover, building density, vulnerability 
or key assets.

EMERGENCY RESPONSE

Emergency Response products are pro-
duced in “rush” mode, a high-priority 
service delivery paradigm under which 
products are delivered within 8 hours 
of receiving satellite data. Emergency 
response products contain, for exam-
ple, analyses of earthquake impact and 
damage caused. A damage assessment 
of severely damaged buildings (2-3 
classes based on a reduced European 
Macroseismic Scale) can be performed. 
Additionally, damaged infrastructure and 
objects can be highlighted. Crisis-specific 
information such as affected popula-
tion, the location of camps and medical 
centres and damaged infrastructure can 
be combined with basic topographic 
information over a background image 
to provide multipurpose products. 
Examples of specific products include:

>	 Rapid damage assessment 
>	� Population and infrastructure  

in affected areas
>	� Possible areas for temporary  camps, 

medical facilities or  distribution points

RECOVERY

Recovery products contain informa-
tion that is necessary to analyse the 
situation in the aftermath of an earth-
quake, i.e. a detailed assessment of 
damages. Medium or long term moni-
toring using satellite images allows the 
progress of reconstruction work to be 
followed, and assists in the assessment of 
medium-term impacts on agriculture, or 
possible changes in topography through 
secondary effects. Besides basic refer-
ence information, Recovery situation 
products contain, for example:

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

The GMES Emergency Response Service 
provides a number of products and ser-
vices relevant to earthquakes. Optical data 
is usually used to derive information on 
earthquake damage, but radar data, or a 
combination of both, can also be used for 
damage assessment. Very high resolution 
data is generally preferred for detailed 
damage extent and impact mapping, 
validation, as a map backdrop and for refer-
ence mapping products, whilst medium 
resolution optical and radar data is very 
useful for situation monitoring, particularly 
in complex situations. Satellite imagery is 
combined with other geo-information such 
as Digital Elevation Models in the provision 
of the service to users.
The product block-aggregated seismic 
damage level (BASeDaLe) uses SAR data 
and allows therefore a medium scale block-
aggregated damage assessment in regions 
where the acquisition of optical data is not 
successful due to cloud cover.

TECHNICAL PRODUCT DESCRIPTION

Required Earth Observation Data:
Typical Radar satellites used are: 
TerraSAR-X and COSMO-SkyMed. Typical 
optical satellites are: GeoEye, WorldView, 
Ikonos, and Quickbird.
Other Required Information:
Digital elevation / terrain models are 
used for example, to orthorectify satellite 
imagery or to analyse risks. Additional 
thematic information such as infrastruc-
ture, population density or the areas of 
interest can also be included.
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 A1) as JPG. 
Other formats and vector data are avail-
able on demand (see product portfolio).

Yushu Prefecture, China: Damage assessment after the 
earthquake in April 2010. Credit: DLR 2010

Damage assessment in Port-au-Prince after the Haiti 
earthquake of January 2010.  
Credit: SERTIT, DLR 2010

AVAILABLE PRODUCTS

 
PREPAREDNESS/PREVENTION/DRR
1. Geographic Reference
2. Hazard
3. Vulnerability
4. Key Assets 
5. Evacuation Plan

EMERGENCY RESPONSE
1. Geographic Reference (“rush” mode)
2. Damage Assessment 
3. Monitoring
4. Affected population
5. Evacuation Plan

RECOVERY
1. Geographic Reference
2. Key Assets
3. Detailed Damage Assessment
4. Medium-Term Impact
5. Recovery Status

Transportation, H
ydrology, Population-related inform

ation, Industry and U
tilities, Physiography

POTENTIALLY AVAILABLE CONTENT OF PRODUCTS*

 
1. �Points of interest, land cover (optional), SAR based reference mapping (important during  

poor weather conditions / cloud cover on optical image)
2. �EQ prone areas (historical seismic activity, seismic classification of the area), geological features
3. �Vulnerability of people, infrastructure, settlement areas, hazardous industry, EQ risk to cultural 

heritage, land use (e.g. CORINE), Basic European Assets Map
4. �Transportation network (roads, airports, ports, etc.), infrastructure, security related facilities  

(police, fire brigades, etc.), health (hospitals, health centres, etc.)
5. Gathering areas, evacuation routes, bottlenecks, impedances, service areas, critical infrastructure

1. Points of interest, land cover (optional)
2. �Damage assessment of severely damaged buildings (reduced European Macroseismic Scale) and 

infrastructure, corresponding topography modifications, accessibility, gathering areas, camp sites 
and coordination centres, damage mapping with SAR (important during bad weather conditions / 
cloud cover on optical image)

3. �Emerging new affected areas (frequency and time period to be specified as required by user), 
comparison with historical events

4. Population living in affected area (overview)
5. Gathering areas, evacuation routes, bottlenecks, impedances, service areas, critical infrastructure

1. �Points of interest, land cover (optional), SAR based reference mapping (important during poor 
weather conditions / cloud cover on optical image)

2. �Transportation network (roads, airports, ports, etc.), infrastructure, security related facilities (police, 
fire brigades, etc.), health (hospitals, health centres, etc.)

3. �Infrastructure, affected settlement areas, specific properties (for detail map only), including ancillary 
data from the field, improved spatial and thematic accuracy

4. �Changes in topography by secondary effects, changes in land use (e.g. impact on agriculture), 
industrial production and services

5. �Monitoring of reconstruction of key infrastructure, location and monitoring of affected population, 
statistical analyses from EO data and/or field data resources

SCALE

D
etail: 1:5.000 – 1:25.000

O
verview

: 1:25.000 – 1:500.000

* �Dependent on EO and ancillary data 
availability, scale, time

SAFER is the FP7-funded project responsible for the implementation of the pre-operational Emergency Response 
Service of the EU Global Monitoring for Environment and Security (GMES) programme. The services of the SAFER 
project rely on a full time on-duty staff available 24 hours/day, 365 days/year
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www.emergencyresponse.eu
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