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European Commission

• Europe and European 
Commission are large players 
in international disaster 
management

• Policy and action for disasters
– Humanitarian aid office (ECHO): 

� largest humanitarian aid donor 
in the world

– Civil Protection Mechanism
� Coordination of European first 
response

� Monitoring and Information 
Center (MIC), field coordination 
missions

• JRC provides scientific and 
technical support

– External Relations: 
� Prevention, mitigation, 
reconstruction programmes

� World Bank Post Disaster 
Needs Assessment: JRC does 
technical implementation

– Development:
� Reduction of vulnerability and 
improvement of resilience

� African Caribbean Pacific 
Observatory: direct, long-term 
support to ACP countries

SensorWeb for Namibia
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Disaster monitoring 
for earlier response

• JRC Unit for Global Security 

and Crisis Management
– Preparedness

– Response

– Recovery

– Prevention

– Risk reduction

• Alert and response systems for 

natural disasters
– Real time systems: GDACS

– Physical and risk modelling

– Strong practitioners community

– Multidisciplinary scientific 

community

SensorWeb for Namibia
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Global Disaster Alert and 
Coordination System (GDACS)

• GDACS: system for 
international disaster 
response community
– Information gap in the initial 
response phase
� Monitoring
� Impact / risk analysis
� Information integration

– 10000 active users of 184 countries
– Secretariat: OCHA

– Open access, standards
� OGC, INSPIRE, Web2.0
� GLIDE number

• JRC’s role: alert and monitoring 
system
– Earthquakes and tsunamis

� 13 scientific partners
� Tsunami modelling
� Impact modelling

– Tropical cyclones
� 2 scientific partners
� Wind modelling
� Impact modelling

– Volcanic eruptions, Floods
� 6 scientific partners
� New scientific monitoring networks

SensorWeb for Namibia
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Disaster monitoring and alerting
GMES Workshop, Bulgaria
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Example 1
Chile earthquake and tsunami

• Sat 27 Feb 2010, 6:34 UTC
• 03:34 Chile � night

• 01:34 New York � night

• 08:34 Brussels � new shift

• 15:34 Tokyo

• 22:34 (Friday) LA � night

• Magnitude: 8.8M (very strong) 
• Depth: 35km (shallow)

• Tsunami generated

• Several strong aftershocks

• Location
• 113km from Concepcion

• 500000 people within 100km

• 3 million people within 200km

• Mountainous area
• landslides, hydro-dams

GDACS system (times relative to event)
23 min Detection of earthquake, but inaccurate

43min Detection of strong EQ through NEIC

53min GDACS Red tsunami Alert

GDACS report published on-line

53min SMS, Email, Fax alert sent to 11000 

users
all automatic
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Example 2
Haiti earthquake

GDACS system (times relative to event)
collaboration of first responders

12 Jan 21:53

18 min GDACS/JRC red alert

1h GDACS Virtual OSOCC topic created

1h30 UNDAC Alert Message

<4h Media “no reports of casualties”

4h Media reports “many deaths feared”

18h Media reports “hundreds / thousands 

death”

16 Jan First satellite based damage map
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Disaster alert: 
systematic impact analysis

• Risk analysis
– Risk = Hazard x Population x Vulnerability

� Hazard = 0 then Risk = 0

� Population = 0 then Risk = 0

� Vulnerability = 0 then Risk = 0

• Impact analysis is similar
– Impact = 
Event magnitude x Population in affected area x Vulnerability

Socio-economic 

Indicators (e.g. 

UNDP, World 

Bank)
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GDACS 
monitoring sources
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Earthquakes: in-situ sensors

• Well established monitoring
– IRIS, Orpheus

– NEIC, EMSC

– In situ seismic stations

• Several standards for data 

exchange
– EIDS, miniSeed, QDDS

GMES Workshop, Bulgaria
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Tsunamis: wave propagation

• Monitoring: earthquakes

• Affected area: 
– Wave propagation models

• JRC developed 2 models
– JRC/SWAN: deep ocean

– HyFlux2: coastal inundation

GMES Workshop, Bulgaria

• Implementation
– Tsunami GRID 135000 calc’s

• Real-time validation
– In-situ ocean sensors

– JRC Tsunami Analysis Tool

Indian Ocean 2004
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Cyclones: numerical weather models

• Well established monitoring
– WMO Tropical Cyclone Program

– WMO Severe Weather

• But: data on tracks and affected 

area not easily available for risk 

analysis

GMES Workshop, Bulgaria

Satellite + in-situ obs

Numerical weather 

models

Cyclone advisories

Track

Wind fields

• JRC and Pacific Disaster 

Centre: 
– textual advisories �WFS/KML

• Extra-tropical storms?

Typhoon Nargis
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Floods: remote sensing

• No global monitoring yet

• JRC: experimental global flood 

detection and monitoring
– Passive microwave remote 

sensing

– AMSR-E and TMI sensors: 

multiple observations per day

– Surface water changes

– Pixels of 10x10km2

– Very sensitive

• www.gdacs.org/flooddetection

GMES Workshop, Bulgaria

• Virtual hydrographs

• Daily flood maps
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Floods: remote sensing

• Validation: Pilot in Namibia
– Up to 20 day early warning

GMES Workshop, Bulgaria

• Can be used as trigger for high 

resolution satellite acquisitions

20 days
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Bridging gaps from data to 
actionable knowledge

Volcano

Monitoring

Networks

Volcano

Monitoring

Networks

Flood

Watch

Networks

Flood

Watch

Networks

Earthquake

Observation

Networks

Earthquake

Observation

Networks

Trop. Cyclone

Observation

Networks

Trop. Cyclone

Observation

Networks

Data collection
Global 

aggregation

Standard 

dissemination

Affected area 

estimation

some lacking

mature mature developing developing

developing

mature mature lacking



17GMES Workshop, Bulgaria

Conclusion

• Global Disaster Alert and 

Coordination System
– System for international disaster 

response community

– Over 10000 users

• Based on monitoring systems
– In-situ

– Satellite

– Social media / crowd-sourcing

• JRC’s key contributions
– Added value: impact analysis

– Modelling: tsunamis

– Monitoring: floods

• Partnerships
– United Nations OCHA, 

UNOSAT, JLS, WFP, UNEP, 

HABITAT

– Scientific organisations
� Earthquakes: US, Italian, 

Portuguese, European, German, 

Russian, Indonesian seismological 

institutes

� Tropical cyclones: Pacific 

Disaster Centre,  NOAA, WMO

� Floods: Dartmouth Flood 

Observatory, NASA, NOAA, 

Namibia, Ithaca, UNOOSA

� Volcanic eruptions: Smithsonian 

Global Volcanism Program

� Tsunamis: Pacific Tsunami 

Warning Centre, NOAA, UNESCO, 

Portugal


