
EXPECTED BENEFITS

>	� Rapid support of crisis management 
teams for response and  
evacuation measures during 
Emergency Response phase

>	� Support of volcano monitoring, 
damage assessment and recovery 
activities

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

INTRODUCTION

Volcanic eruptions and their associated 
phenomena (lava, pyroclastic flows, 
volcanic ashes or lahars) have a severe 
impact on both the immediate environ-
ment and the wider surrounding area. 
Current remote sensing techniques allow 
the dynamics of a volcanic eruption to be 
monitored, and the associated damages 
to be evaluated. Increased knowledge of 
the situation and thereby, support to crisis 
management and post-crisis evaluation 
can be provided. The Emergency Response 
service provides products related to vol-
cano event monitoring, extent of lava flows 
or ash clouds and assessment of volcanic 
damage. The available products assist in 
increasing the response capability, com-
plete the picture of the current situation 
and support recovery activities. 

PREPAREDNESS/PREVENTION/ 
DISASTER RISK REDUCTION

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

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. In the case of 
volcanic eruptions, Emergency Response 
products provide information on dam-
ages and give indications about  the 
affected infrastructure and population, 
accessibility and secure zones, the gen-
eral disaster situation and its evolution 
(due to these phenomena being intrin-
sically dynamic). Possible contents of 
Emergency Response products include: 
>	� Limit of observable phenomena and 

secondary effects (e.g. fire, lahars, the 
extent of ash clouds)

>	 Ash and SO2 content and distribution 
>	 Damage assessment 
>	� Location of medical facilities, secure 

zones and potential locations for 
assistance points   

It is fundamental that emergency response 
teams are updated about the evolving 
situation on a regular basis because of the 
event’s dynamics: the update frequency 
should range from daily to weekly.

RECOVERY

Recovery products aim to analyse vol-
canic eruptions in a statistical manner and 
to identify residual eruption risk zones.
Besides basic reference information, 
Recovery products contain, for example:

>	 Detailed damage assessment 
>	 Changes in land cover / land use
>	� Statistical analysis (loss of agricultural  

land or built-up area)  
>	� Volcanic deposits and changes  

in topography
>	� Reconstruction and recovery 

monitoring 
>	� Monitoring of volcano characteristics 

and slopes
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DETAILED SERVICE DESCRIPTION

The GMES Emergency Response Service 
provides a number of products and 
services relevant to volcanic eruptions, 
including risk assessment and prevention 
analysis products. Optical data is used to 
increase understanding about the region’s 
characteristics, for volcanic event moni-
toring, and to identify and determine 
the direction of plumes. Very high 
resolution radar data can support the iden-
tification of new fractures (depending on 
the availability of pre-event data). Through 
multi-temporal analysis it is possible to 
produce statistics on different lava flow 
periods. Additionally, valuable informa-
tion about the content and distribution of 
ashes and SO2 in the atmosphere can be 
provided under good weather conditions 
or in cases where the eruptive columns rise 
higher than surrounding clouds.

TECHNICAL PRODUCT DESCRIPTION

Required Earth Observation Data
Typical radar satellites used are: COSMO-
SkyMed, TerraSAR-X, ENVISAT, and 
RADARSAT. Typical optical satellites used 
are: GeoEye, Ikonos, Quickbird, Formosat, 
RapidEye, and SPOT. Typical thermal sat-
ellites are for example: Landsat, AVHRR, 
and MODIS.
Other Required Information
Digital elevation / terrain models are 
used to orthorectify satellite imagery 
or to analyse risks. Further information 
(such as open source information) can be 
extremely useful for the understanding 
of the area, event dynamic monitoring 
and interpretation. Eyjafjallajökull, Iceland: Disaster extent after volcanic 

eruption in April 2010. Credit: SERTIT 2010

Grisvotn, Iceland: Volcanic ash distribution in May 2011. 
Credit: INGV 2011

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. Disaster Extent
3. Damage Assessment 
4. Monitoring
5. Affected population
6. 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 bad 

weather conditions / cloud cover on optical image)
2. Volcanic activity prone areas, historical data, returning time
3. �Vulnerability of people, infrastructure, environmentally important sites, volcano 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. �Limit of observable phenomena and secondary effects, estimated extent of affected area (on local, 

regional or global scale, if possible), location of infrastructure, ash content, SO2 content
3. �Damage assessment, topography modifications, accessibility, gathering areas, camp sites and 

coordination centres, location of affected infrastructure
4. �Evolution (frequency and time period to be specified as required by user), comparison with historical 

events, new geological features
5. Population living in affected area (overview)
6. 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

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).
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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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