


GFZ-Focus: Earth System Dynamics (7. oLtz

The Changing Earth
I Global processes

monitor, quantify & predict

| Geodynamics (M| Climate variability

understand the impact

I Natural disasters

reduce the risk

I GeoEngineering

develop the habitat

Future of Mankind



GFZ Involvement in

the Earthquake Risk Reduction Chain
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Integrated Earth Observation
A Cornerstone of GFZ 'sEarth System Analysis
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SAFER
A For EuR

EU-FP6-Project
Duration 36 months
starting date 1/06/2006
Coordinator GFZ German Research Centre for Geosciences
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Develop tools for effective early warning
to be used for disaster management in
Europe’s densely populated cities.
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Application to selected European test
cities.
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SOSEWIN: Towards a

People Centered Mobile Early Warning System
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Basic Features
people centered
self-organizing!
decentralized!
low-cost!
dense coverage!

technology
T -/” | for seismic
(Kl a8 § early warning!
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A conceptual representation of the SOSEWIN people centered early warning system
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Develop and apply
a common theoretical iramework
for tackling multiple natural hazards and risks!
(compatible with the new EU-guidelines)

MATRIX

Objective

Compare with single-type hazard and riSk methodology!



Interactions Between Hazards

Interactions between hazards make the multi-hazard approach
more than the simple sum of individual single hazards!
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Real-Time
EArthquake RisK ReducTion
Coordinator AMRA, Naples
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WP3

decades years days to minutes i o seconds minutes to hours

Long-term Long-Term Short-Term Early ShakeMaps & «
Hazard Mapping Forecasting Forecasting Warning Rapid Loss Forecasting

Time scales of interest in real-time risk reduction
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GITEWS

Coordinated by GFZ German Research Centre for Geosciences

Time: 0001100 h

i

‘.‘-.. -. - )
The German-Indonesigg __-tln%:
towards a s~ o

Tsunami Early Warning Sygfém-‘~*
for the Indian Ocean
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The GITEWS Components

They cover the complete tsunami early warning chain!

Detect the earthquake
Determine the earthquake size

Monitor the rupture process
- Measure the tsunami height




GNNS-Reflectometry:
Monitoring the Ocean Surface with GPS?

GPS g .. GLONASS &
— /  GALILEO
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The lobal arthquake odel

A public/private partnership
for mapping and communicating

complex earthquake risk globally

Secretariat
NmieRsq Ind
. BRTC




Science for Risk Reduction in Central Asia

GEM Regional Programme
Central Asia

HeLmioLTz CenTaE Porsoam
GFZ GERMAN RESEARCH CENTRE
POTSDAM FOR GEOSCIENCES

coordinated by
GFZ German Research Centre for Geosciences
Potsdam, Germany

embedded in the GFZ-programme : :
»Plate Boundary and 5 g

Global Change Observatory _ ety - 2z
Central Asia“ =

Arabian Sea

® HELMHOLTEI
| ASSOCIATION



Science for Risk Reduction in Central Asia

Science for Earthgquake Risk Reduction in Central Asia

50° E 55" E 60" E 65" E 70" E 75° E

= Set up an effective cross-border real-time
earthquake monitoring system in the region

= Develop rapid response and early warning capability for the capitals

* Provide harmonized earthquake microzonation maps
for the capitals

» Develop a cross-border earthquake riskmap of Céntral-Asia

w:Eurther develop andgestinnovative methodssfor
vulnetrability assessmentand -monitoring

* Form and sustain a cross-borde}r sclentific ., Consorttum
for Earthguake'Risk-Reduction in.CenfrakAsia”




Earthquake Hazard and Risk Modelling

Testing and Evaluation Centre
Currently being set up at GFZ in Potsdam




, Monitoring® Vulnerability and Risk

GFZ-activity in the frame of GEM!

New Tools
P are needed!
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Earthquake risk is globali zmg'
Nuclear-accidents with global con$equences!

—l'i March 20_11, Magnitude 9.1

Photo US Navy ID 110312-N- 0000-X- 003




‘Sumatra, 26.12.2004

Model of the Sumatra Tsunami 26.12.2004 [ES=HCLE]

' A Babeyko (University of Kurtihl, Gecphysics)
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Earthquake risk Earthquake risk is globalising!
Is dynamically increasing! 552 Germans among the fatalities,
The deadliest -’ more than

tsunami catastrophe
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Drivers of Risk Dynamics and -Globalisation

In the developing world:

decreasing resilience due to poverty and the urban explosion!
Everywhere: Poorly developed cross-sectorial component of risk management!

In the industrialized world:
critical infrastructures and growing networking!

US$ 260,000,000,0007
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US$ 2,800,000,000




Risk Dynamies andfGlehal Change
They ecelir at tihe; contact
PELWEERNManrand naitre!
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Risk dynamics is determined to a great extent by vulnerability changes!
But:Time-dependence of hazard is more important than usually accepted!
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REALITY CHECK
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Earthquakes in Japan
that caused 10 or more fatalities

They have occurred in places
It designates low hazard!

Many other examples worldwide:
Wenchuan 2008, Haiti 2010,...
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GLOBAL SEISMIC HAZARD MAP
Global Seismic Hazard Assessment Program (GSHAP
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Classical Earthquake Hazard Maps

Low earthquake probabilities in low seismicity areas,
and high earthquake probabilities in high seismicity areas
at any time!

They neglect
the earthquake cycle!

stress

a

» time

Present
(hypothetically!)

==t stress

Y 1A

In contradiction to the current hazard maps,
the present probability of having a large earthquake in Cologne
could be much higher than
the present probability of a large earthquake in Central Italy!




The Specific Challenge

“Time Dependent:
Hazard Assessment

> including physical process understanding,
in particular for low probability earthquakes
(based on seismology, paleoseismology, geodesy, modelling)

» earthquake cycle
» earthquake interaction

> accounting for earthquake “clustering” in time




, Monitoring® Vulnerability and Risk

GFZ-activity in the frame of GEM!

New Tools
P are needed!
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