@ E D I I I Karlsruhe Institute of Technology Hpelom '_}Ols”';i:::

Topic 6: Natural Hazards and
Risk Management

Michael Kunz

Institute of Meteorology and Climate Research (IMK-TRO)
Center for Disaster Management and Risk Reduction Technology (CEDIM)

KIT — University of the State of Baden-Wiirttemberg and DR )
National Laboratory of the Helmholtz Association GFZ German Research Centre for Geosciences



Agenda... OEDIM

Extreme events...
Risk estimation: Hazard, Vulnerability, Statistics...
Disaster Risk: Concept, awareness, catastrophes...
Trends: global changes...
Risk Management: Basic concepts

CEDIM forensic disaster analyses...
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Fatalities by natural hazards (1970-2012)

Total number of
reported deaths

CEDIM

Russian Federation

(1970-2012)
0-300 - ?gsgn;ezmz Heatwave in 2010 led to .~
L >300 - 1400 e associated with 35736 deaths-
W >1400-9800 the 2003 heatwave
B >9800-21700
B >21700-60 000 . . : 2
. Belgium and Switzerland -
No data or disputed :
countrissAGitoras The 2003 summer heatwave caused o
more than 1 000 deaths’_‘in'eac_h country.
France
Heatwaves in 2003 (19 490 deaths) and
2006 (1 388 deaths) had the most -Greece
severe impact in terms of lives lost A heatwave
ital in 1987 -
Portuga| Spain 3 089adyth caused 1000
The heatwave of 2003 15 090 deaths were e ts d deaths
caused 2 696 deaths- attributed to vsirtiifsmzog(l)%g
the 2003 heatwave Seatwave
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Natural Hazards: Scale Diagram @EDlM

@ Extreme events occur on a wide range of spatial and temporal scales
(atmospheric hazards: relation between the two)

temporal scale T heat waves
insec | droughts

I vear
107 =
106 — floods

T— week gusts
10° 4—day flash floods, rTesgscale

i clou
hail, tornadoes N

104 —

-T— hour
10°

A
e
1 02 I — min Ke‘e(\c,e
, earthquakes 1000 km c-’\@\)@

101 ] 1 km | | | .
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spatial scale L

10 10+ 10° 104 107 10° 107 inm
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Extreme Events CEDIM

B Definitions

- based on Impact (be careful, insurance approach)

1

\ ' ” ‘, " o Pl :
-'. = = '_';‘

- based on statistics (e.g., thresholds, percentiles, extreme value statistics, ...)

of oeerence Example: Normal distribution
Increase in variance of temperature 1 1(x—pu 2
(b) /"\\ —— Previous climate —_— _§ ( o )
/// v \\ — New climate f(x> o A /27‘- . O-e
’vl e re ho
Mors | it
record cold More record
weather ' l hot weather
; .

Ll
COLD AVERAGE HOT
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CEDIM

Risk = Hazard x Exposure x Vulnerability

y 4

VK
| 16 K
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Hazard |

@ Intensity of extremes as a function of probability

- Target figure: wind speed, runoff, water level,
rain amount, magnitude, acceleration,...

for a certain probability

B z00-325
B 325-350
3 [ l350-375
0
(i 37.5-40.0
¥
40.0-425
Bl 25-450
- 450

A Storm hazard per 1 x 1 km?
p = 0.02 (return period 50 yrs)
(Hofherr & Kunz, 2010)

Hazard:

Probability of occurrence
for a certain intensity of a
certain extreme events in
a certain area / location
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Hazard Il

B Characteristics of Extremes

number

- High spatial / temporal variability

- Superposition of long-term variability
(i.e., natural climate variability)

- Low frequency (at a certain point, area, region)

5
total: 79 moderate strong severe storm 245

49wt #1 #45 | ##18 o

) > > "3 Z " Availability
3 1 of reliable
, observations
L 11
O L LA B ! L !

1800 1825 1850 1875 1900 1925 1950 1975 2000

Damage-related winterstorms over Baden-Wiirttemberg reconstructed
from various proxy data (Hofherr und Steller, 2005)
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Hazard Il

@ Objective: Relation between intensity and probability (return period)
B Problem: small sample sizes over a limited period of time; parent

distribution not known

CEDIM

— Estimation of an appropriate cumulative distribution function (cdf)

windchistadc s

Watescr

23 July 2015
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Hazard |V

® Sample: Annual Maxima
B Classical extreme value statistics (Fisher & Tippet, 1928)
@ Modelling by Generalized Extreme Value (GEV) distribution

F(x)=exp

F(x)=exp

k> 0adyp II
A Fréchet
{ 0 x<0
®,(x)= —a
exp(—x ) x>0
\ 4
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k: form parameter
k=0 o scale parameter

CEDIM

[: shape parameter

_k<0:TypHI _k:O:TypI
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Hazard V CEDIM

@ Sample: all maxima during a certain period (peaks over threshold, POT)
@ Modelling by Generalized Pareto Distribution (GPD)

A=n/M
F(x)=1_[1—£(x—§)] 1/k k=0 n: number exceed.
a

M: number years

k: form parameter

(x-8)

(04

F(x)=1-exp k=0

Q.. scale parameter
&E: threshold

o
o

~— x1w0"
Messdateﬂ T T T T T
— 4 4l —— Messdatel
Fit

probability
o o o

o
o

Wahrscheinlichkeitsdicht

o 5 10 15 20 25 30¢ 45

33 335 34
Windgesc hwindigkeit

Wind speed inm s
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Hazard VI CEDIM

@ Example: Estimation gust wind speed vs probability using different
methods (cdf and parameter estimator)

probability of occurrence (year)!

70 19[—1 29{—2 1e|—2 Se'—3 291—3 161_3 1e]—4
Example: 2698 return period 10 100 1000
Gusts at Karlsruhe | f y
Karlsruhe B0 | i === =m Boos =i mimim i == mimm indini~
observation period Extrapolation cdf z g G od

&)
o
T

wind gusts (m s)
NN
o

& - * -GEV (PWM)
SR - GEV (MLE)
o : +=0--Gum (PWM)
' -0- Gum (MLE)

(

(

(

w
o
Q@

T

20

Gum (Grenze)
' POT (PWM)
o POT (MLE)
10 1 1 1 1 $ 1
-2 0 2 4 6 8 10
reduced Gumbel variable (Hofherr, 2010)
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Hazard VII

CEDIM

@ Application Example: Flood Hazard in Germany, 1961-2010

B Severity Indices: Accumulation grid points st = lz{_x"k-f ’

60
.July 1954
S =50

50
X
S 40 February
= 1981 August 2002
5 = S=35
'g %0 40 ‘Dezember
= March 1994 ® 1993
3 20 S = 41 S= a4
S @
o January 1995
o ? o .S = 51

10 ° . ) . .

. @
0 ° a e _a
Febr > ry 40 60
1970 March1988
S =62 S =62 Wetness Index
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S = flood severity
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(Schroter, Kunz et al., 2015)



Vulnerability | QOEDIM

Vulnerability ‘I‘Resiliep.ce |
“The characteristics and The ability of a system, community

circumstances of a community or society exposed to hazards
system or asset that make it ’ « to resist, absorb, accommodate
susceptible to the damaging to and recover from the effects of
effects of a hazard.” (UN ISDR) _a ha;ard .

* in a timely and efficient manner,

* including through the

Many concepts of vulnerability and its causes! preservation and restoration of
its essential basic structures and
functions.” (UN ISDR)

Risk-Hazard (RH) model, Turner et al. 2003

VULNERABILITY

[ =

VIAZANC L—b Exposure X

Event Sensitivity

Impacts
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Vulnerability Ii OEDIM

@ Indicator-based CEDIM model for Social and Industrial Vulnerability

Equipment intensity

Exa m Q I e. Capital dependency , Capital dependency
Processes and
indicators for

industry sector

Labour intensity

Labour dependency Labour dependency

Deg. of Labour Specialization

nl

Specific power consumption

—{ Power dependency

-

T
L1 T Ll L L.l 1.1

Power importance factor

- Specific water consumption
Sector Specific 5 P

Vulnerability Infrastructure Waler dependenc
Index dependency ¥ )

VI,

Water importance factor

—

Deg.of water self supply

Freight transport volume road

~{ Transport dependency

J
)
)
)
)
Deg. of power self supply ]
)
)
)
)
)

Freight transport volume railway

Material intensity

Supply dependency Deg.of supply-side integration

s

Supply chain
dependency

Deg. of demand-side integration

Demand dependency }7

J
In-house processing ]
Customer proximity ]

(Khazai et al., 2013)
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Vulnerability il

CEDIM

@ Indicator-based CEDIM model for Social and Industrial Vulnerability

Industrial Vulnerability Index IVIg

w refined petroleum products [Soc oo \WAAYA® | ] I ] 0,529
SeCtO r'SpeCIfIC Electricity, gas and water supply [T NN KOO ] 0528
i n d ustn al transport equipment [ I 99,99 =| I ] 0.424
vu I nera b | | Ity chemical products [3 = SO I ] 0,408
non-metallic mineral products [==== =] OO = | ] 0,357
basic metals and metal products N R ] 7 0,331
rubber and plastic products [F5N] e = I ] 0,310
pulp, paper and paper products [Fooww] e =l I ] 0310
food and tobacco S | Wavava == [] 0298
textiles and wearing apparel [0y oo = I ] 0,295
leather and leather products [ AV = ] 0291
wood and wood products [ I Yoo =i I ] 0,290
electrical and optical equipment N Fo I ] 0,289
machinery and equipment [] | | [ ] 0,264
manufacturing n.e.c. [T KCTHE [——] 0285
Construction v = [] 0,190
0,0 02 03 04 05 06
(1 Capital dependency [ Labour Dependency [ Electricity Dependency Bl Water Dependency
B Transportation Dependency [ Supply Dependency ] Demand Dependency
(Khazai et al., 2013)
23 July 2015 Natural Hazards and Risk michael.kunz@kit.edu



22

Vulnerability IV
® Indicator-based CEDIM model for Social and Industrial Vulnerability

Example:
industrial & social

vulnerability Indices
BW

23 July 2015

Industrial Vulnerability Index

1,0000

0,7500

0,5000

0,2500

0,0000
0,2500

Natural Hazards and Risk

CEDIM

_lStuttgart JKarlsruhe N Mannh
Urban Regions eim
Rural Regions
8 Rastatt J"'m
AA
Béblingen Heidelberg _ _ Baden-Baden
. | Heilbronn
A
Jreiburg
AEsslingen
ALUdWIngurg _leorzheim
A A A
A A A
\
nzkreis _3
& a ab ah
- A 3 ANeckar-
_}0 ¥ Odenwald Kreis
-Ab-Oonau A [ Ib Kreis
Kreis Schwaebisch ASigmarmgcn

Hall

0,5000 0,7500

Social Vulnerability Index

(Khazai et al., 2013)
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community damage
Mil. € p=2%

Risk |

@ Defined by Risk formula
- Target figure: assets, money, life,...

R=G*V*E

A Storm risk per community

p=0.02
(Heneka & Hofherr, 2011)

Risk: Hazard: Vulnerability + Exposure:
expected loss Probability of occurrence possible damage, which is
(economic loss, for a certain intensity of a related to an event; assets or
fatalities) caused by a certain extreme events in human life affected,;
damaging event a certain area / location separation between economic

and social vulnerability

23 23 July 2015 Natural Hazards and Risk michael.kunz@kit.edu



Risk Il CEDIM

W Statistical quantity: required to
- estimate potential loss for a certain portfolio (insurance business)

- for regulation process: Solvency |l requires PML200 (probable loss in 200
years)

- to assess precautionary measures (e.g., development plans, building
codes, training, shelters, early warning systems, ...)

- to design technical protection measures (e.g., levees, retention systems,
supply systems)

B Statistical quantity vs. individual awareness — role of individual &
society

24 23 July 2015 Natural Hazards and Risk michael.kunz@kit.edu



Disaster | CEDIM

What is a disaster?

“A serious disruption of the functioning of a community or a society
causing widespread human, material, economic or environmental
losses

which exceed the ability of the affected community or society to
cope using its own resources.”

(UNISDR, 2009)

g POSE ST i
~ EOLDGICAL musencs
HN '\CS

So-am“:‘ “RCLDNG mMEASURES
HA?R‘&B“V ENVIROI\IIJhEﬁTSI-\[LEE&SPg:SI‘J‘% http://www.unisdr.org/we/inform/terminology

C(]MMUNITY

AL A7 ARD S e

:-lr:m:m[]EE‘hUMIO‘J R(DUCHO\J PAYSION ;
""'"NN[“MRIS PROPERIY"“ G \_ U N ISD R

The United Nations Office for Disaster Risk Reduction

Other definitions are used, for example: an event killing x people.

25 23 July 2015 Natural Hazards and Risk michael.kunz@kit.edu



Disaster CEDIM

@ Extreme event + vulnerability + exposure = catastrophe (?)
- Boundary condition |: Societal reactions, Societal changes
- Boundary condition II: climate variability (natural, anthropogenic)

CLIMATE ¢ Vulnerability | DEVELOPMENT

Disaster Risk
Management

Natural
Variability
Weather and
Climate

Events

DISASTER
RISK

Anthropogenic
Climate Change

Climate Change
Adaptation

(IPCC SREX, 2012)
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Disaster lll: Statistics 1900 - today QEDIM

Number of na_t_q_n:g_l_ﬂi_sgsters report(?d 1900 - _2014

600

500 | » increase in number of events
» but: changes in observation and
recording amplify trend

400

300
@m==occurrence

200

100

=M O MO MOEMMONMOEKMONMONDMONMODMOK M
TOOTr AN NOMNMNTTITOLI O ONMNNMNOWO®OODO O
DO OO OO0 OO O O O
P e T T T T T T T T T -S> >->-+>-«- NN

Source: EM-Dat, the international disaster data base, CRED, Louvain, Belgium, www.emdat.be
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Disaster IV: Statistics - last 30 years

Overall losses (US$ bn) and insured losses 1980 - 2014

absolute values and long term trends

Overall losses and insured losses 1980-2014 (in US$ bn)

350

>

increase in losses
in last 30 years

Source: Munich Re NatCatService, Topics GEO 2014

23 July 2015

1985 1990

Natural Hazards and Risk

michael.kunz@kit.edu

CEDIM

B Overalllosses
(2014 values)*

B Of which insuredlosses
(2014 values)*

-=-= Trendinoverall losses
— Trendininsured losses
*Values adjusted for
inflation using the Con-
sumer Price Index (CPI)

of each country.

Source: Munich Re
NatCatSERVICE
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Estimated and
projected populations
of the world and its
continents (except
Antarctica) from 1950
to 2100.

Projections by the United
Nations Department of
Economic and Social Affairs.
Data is from
http://esa.un.org/unpd/wpp/
unpp/panel_population.htm

23 July 2015 Natural Hazards and Risk
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oM

Global change I: Population increase @EDlM

Europe

World

wmﬁouﬂﬁ America ——é

Oceania

ia
1950 1960 1970 1980 1990 2000 2010 2020 2030 2040 2050 2060 2070 2080 2090 2100
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Global change II: Urbanisation

% of the country urbanized
0-25%
25-50%
50-75%
75-100%

23 July 2015 Natural Hazards and Risk michael.kunz@kit.edu
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Global change lll: Urbanisation

i . Million Annual
Rank [Name Countriy Continent Inhabitants |growth

1 Tokyo Japan Asia 35,68 0.60%

2 Jakarta Indonesia |Asia 28,02 2.20%
South . o

3 Seoul Korea Asia 25,60 1.40%

4 Shanghai China Asia 25,30 2.20%

5 Karachi Pakistan Asia 23,50 4.90%
. . . North o

6 Mexico City |Mexico America 23,20 2.00%

7 Delhi India Asia 23,00 4.60%
. North o

8 New York City |[USA America 21,50 0.30%
~ . South o

9 Sao Paulo Brazil America 21,10 1.40%

10 Mumbai India Asia 20,80 2.90%

11 Manila Philippines |Asia 20,70 2.50%
North o

12 Los Angeles |USA America 17,60 1.11%

13 Osaka Japan Asia 16,80 0.15%

14  |Beijing China Asia 16,40 2.70%

15 Moscow Russia Europe 16,20 0.20%

23 July 2015

Natural Hazards and Risk

michael.kunz@kit.edu

CEDIM

Several Megacities
highly exposed to
hazards / disasters!
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Global change IV: Economy

CEDIM

Overall losses (US$ bn) and insured losses 1980 — 2010

US$ bn

240 | 250 —

200 200

|
Value

Gross Domestic Product

y

o= 150

- 100
160 | 1970

1980

1985 1990 1995

Year

1975

[T
2000

2005

The chart presents the overall
losses and insured losses
for "great” and "devastating”
natural catastrophes -
adjusted to present values.
Bl Overall losses

(in 2010 values)

Bl Of which insured losses
(in 2010 values)

=== Trand: Overall lossas

120

100 ! !

s

60

_.."

40 ==

1980 1985 1990 1995
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Global change vs Risk OEDIM

@ Trend losses by natural hazards (global) and after normalization
considering regional differences in development

NDt = Dt X (Wealtht)_l

150 200 250
1 L 1

es in billion USD of 2009

100
I
Sum of APLR
o 20 40 60 80 100
' 1 1 1

.|| I || I II|| lil.il, i|
1 1] 1 ] ] 1
1985 19%0 1995 2000 2005 2010

T
1980

Deflated loss:
50
L

Coeff. of year: -.934
tvalue: -1.963
o palue: 060
1980 1985 1990 1 9‘95 2000 2005 2010
ear
Coeff. of 1 3.412
tvaluo: 240 (Neumayer and Barthel, 2010)

p-value: .007
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Global change vs Risk OEDIM

® Trend losses by natural hazards (global) and after normalization
considering regional differences in development

NDt = Dt X (Wealtht)_l

Contributing factors for increasing disaster losses

v
v
v

v
v

v

population growth
rising living standards

spatial concentration of population and values in urban
agglomerations / megacities

settlement, land-use, industrialization of sensitive regions

complexity of modern societies relying on technical
infrastructures: growing interdependencies

increase of extreme events due to climate change

23 July 2015 Natural Hazards and Risk michael.kunz@kit.edu



Disasters: statistics and trends 1900 - today @ED|M

Number of people killed in Number of people affected by
natural disasters 1900 - 2014 natural disasters 1900 - 2014
4,000,000
700,000,000
3,500,000
600,000,000
3,000,000
500,000,000
2,500,000
400,000,000
2,000,000
300,000,000
1,500,000
200,000,000
1,000,000
Ll ||| \“\| |
,n..l Wbl LLJLL_._.IJL 5222222332333
0 gammmc’mo’mmmc
wcx—wm<rl.ncor~oomc
>mmmmmmmmmmc
A T e ) B "Total affected"
H "Total deaths"

Source: EM-Dat, the international disaster data base, CRED, Louvain, Belgium, www.emdat.be
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Fears of Germans 2014...

Severe disease

Excessive demand of politicians

Social tension by foreigners

Bad economic situation

23 July 2015 Natural Hazards and Risk michael.kunz@kit.edu

The seven biggest fears

of the Germans 2014

@ R+V-Infocenter



CEDIM

Fears Baden-Wurttemberg 2014...

"
1 o
®
2
whd
"
)
o)
-2
o
c
o
>
o
)
)
£
|

2014 Baden-Wiirttemberg

Umweltangste

personliche Sorgen

I virtschaftliche/politische Themen M externe Bedrohungen

michael.kunz@kit.edu

Natural Hazards and Risk
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..and the Reality (fatalities) OEDIM

@ Causes of death in Germany 2013 (note the logarithmic scale on the x-
axis!)

cardiovascular disease
cancer

influenza

falls

suicide

traffic

drown

cause of death

crime
natural hazards

B fatalities 2013

I 1 ] Ili 1 1 Ili | ] Ili 1 | Ili ] 1 Ili 1
100 101 102 103 104 10°
fatalities 2013

terrorism (in Germany)

(source: Statistisches Bundesamt 2015)
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Disaster Risk Management Cycle @EDlM

RISK MANAGEMENT Step 1 Step 2
Preparedness Prediction and i =
. I 1
L sarly Wamng Identification Measurement
Mitigation and
prevention Disaster
Protection
Recovery
Reconstruction Impact
assessment
Review &
Recovery Response Monitoring
CRISIS MANAGEMENT

Step 4

» idea of cycle vs. long-term development ?!

39 23 July 2015 Natural Hazards and Risk michael.kunz@kit.edu



Integrated Risk Management QEDIM

Integrated Risk Management

Science State / Society State / Society / Economy

Risik Assessment: Risk Reduction: Risk-Transfer:
- Dynamic risk assessment - prevention / adaptation - transfer costs from
- multi-hazards, cascading - Buildings adjusted to risk individuals to society /

effects - Risk culture, training insurance
- consideration of different - Prediction / early warning - national relief and

scenarios - ... reconstruction programs
- Dynamical risk assssment - ...

< Prediction / early warnin \/ \/

Loss Reduction

40 23 July 2015 Natural Hazards and Risk michael.kunz@kit.edu



Disaster Risk Management Research @ED|M

/I Requires interdisciplinary research )

@ Combination of
- basic research for better understanding of natural events

- applied research to develop technologies and / or tools that can be used in
\_ disaster risk reduction W,

/'Main objectives of CEDIM: N\

m to advance the scientific understanding of natural and man-made
hazards assessment,

m to develop disaster management solutions for the early detection and
reduction of risk,

m to develop technologies and tools in the areas of risk communication,
risk assessment and risk management

QTO use the interdisciplinary competence / synergies and cooperate v@

emergency management institutions at various levels.
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CEDI M = Center for Disaster Management and Risk Reduction Technology @E DI M

@ Ajoint interdisciplinary research center by KIT and German Research
Centre of Geosciences GFZ (until end of 2015)

@ Founded in 2002
@ Staff: appr. 30 scientists in 2015

@ Consideration of whole process from natural disasters to engineering to
Impact on society

Decision Support
e Geoinformatics and

\A . Remote Sensing
Early Warning Systems J
Hazard Modelling

: Geophysics
Geographic Information

Management
Engineering
Hydro-Meteorological

Modellin
s @ED|M Communication

Multi-Risk Studies Sclence
. = A KEY EXPERTISE T
Sustainability Analysis

Emergency Medicine Meteorology and
. Climate Research
Local Climate Modelling
Damage Assessment

Economic Science
Vulnerability Analysis

42 23 July 2015 Natural Hazards and Risk michael.kunz@kit.edu
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CEDIM Forensic Disaster Analysis (FDA)

@ Objectives
- Identifying relevant drivers for
loss and risk, ,event - disaster”
= Analyzing interaction between
systems and evolution of
disaster over time
= infer implications for disaster
mitigation
@ Strategy
- Collecting available information
and knowledge
- Developing and applying
methods and tools for rapid
assessments
® Research Mode
- Event-based and near-real time
- Interdisciplinary in a team

Natural Hazards and Risk michael.kunz@kit.edu

Real-Time

Tohoku 2011

ol

Disaster . -

Analysis =

_Staten Island (Raifway), 2012, =)




CEDIM

<3

»~ CATDAT Loss Estimate
Sendai 2011 EQ
Jams Gamieh

CEDIM FDA: Scientific Questions

® Methodology according to Integrated
Research on Disaster Risk (IRDR),

@ CEDIM Near-Real Time Component

g
EEfEERESEE By =L, BF

Critical factors for losses (life, socio-economic,
infrastructure / facilities)?

i
El

Were preventive measures in place / sufficient?

Critical interactions of natural hazard event,
social system — technical systems?

What can be learnt from past disasters?

Role of multi-hazards or cascading processes?

44 23 July 2015 Natural Hazards and Risk michael.kunz@kit.edu



CEDIM Forensic Disaster Analysis (FDA) @EDlM

@ ...forensic: scrutinize an event by combining methods from various
disciplines

@ ...deep event analysis: interaction technique —
human — society - . A

@ ...CEDIM focus: near real-time FDA  POLICE LINE DO NOT CROSS

Loss estimation, shelter
needs, information gaps,
comparison to historic
events, lessons learned...

society
economy

infrastructure

45 23 July 2015 Natural Hazards and Risk michael.kunz@kit.edu
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CEDIM Forensic Disaster Analysis (FDA) @EDlM

"~ POLICE LINE DO NOT CROSS
_ POLICE LINE DO NOTGEDSS

Phase 1 (near real time event analysis):
Science based facts, application of own models and
methodologies, data bases, expert knowledge

EQ Report 1 Report 2 Report 3 Field Mission Report 4
(24 Apr.) 27 Apr. 20:00 5 May 12 May 6-20 June 17 July
@ o o O O O

Example: PDF process during Nepal earthquake

Phase 2 (in-depth analysis):
R&D Event peculiarities (formation, development)
development of Key factors for impacts
models & Methodological developments
methodologies Field Experiment
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CEDIM FDA Nepal Earthquake OEDIM

W Earthquake: Sat, 25.4.15
__US(_;SS'TMM”:NE% s W First impact report by CEDIM online
Ul TN Ty X Monday, 27.4. evening
® >5,000 Fatalities, > 10,000 Injured

@ Many government, religious and private
buildings destroyed.

Fatalities per district as of 28.04

‘;;' W = —"“. (10.30am), Nepal Government Figures @ED'M

Pt T,;H 4 2 4348 deaths Counted Deaths per district:
Pl ‘)\ /‘IJ e / "'""'u\ Sindhupalchok: 1176
Yo :\)\;1 u‘,f:w».{ AN e Kathmandu: 1039
G oty
s TR 7 : 2 o e Nuwakot: 478
S T B o : : Dhading: 303
b Bk S 5 (Gorkha: 256 but will increase)
-\,4“"/, \\~ ' J o b,
= o /’\"‘_-:)/—,-\_s‘- 1
N N 2
fone =R |
£ 2 PR, e
J /
Worst hit districts:- f/‘ ; /
(deaths per 1,000,000 people) L ,(
1 . | =0 2 \_J n:{.:_ o’ /
{Nottoh | Weak | Light [Moderato] Shong | Very srong| Sovero | Viclont | Extremo Rasuwa: 5200 S, : - : j(‘ llﬁ,/ e
nono | rone | moro | veryight] Light | Modeane | Mosaseavy | Meavy | Very Heavy ﬂndh:prljllst;l; 3200 (I g i 3 “! 3
uwakot: | ¢ b " \4(-’7 ST
@) | <005 | 0. : 2 | 2 | | @ 75 | »139 i 2
JeAOng | A1 03 | 28 | 63 ) A2 ) ‘R ] 4 | _.‘_‘,fi'_wﬂ Gorkha: 900 (but will rise) Created from data from the °/0\K_f>= /
PEAK VELjcmw) | «0.02 | O.7 14 47 6 | 2 | @« | w178 Nepalese Government oy
S T v v |

USGS http://reliefweb.int/sites/reliefweb.int/files/resources/
Nepal%20Worst%20hit%20districts.pdf
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CEDIM FDA Nepal Earthquake

First rapid (!) estimation of economic
loss (as of 27 April 2015):

m Damage 3-3.5 bn USD (CATDAT,
James Daniell)

m Replacement cost totaling over
25% of the GDP

Focus of 2nd / 3rd reports

® Impact: social, general, economy,
indirect damage

B Remote mountain areas: o' SQIDAI iosoun, Nepal covernmentFires QEDIM
information, accessibility e B T e

Kathmandu: 1039

® Landslides (destabilized slopes, O =
upcoming monsoon season)
@ Displacement and shelter o,

Rasuwa: 5200
Sindhupalchok: 3800
Nuwakot: 1600

Gorkha: 900 (but will rise)

8. s SO o
Created from data from the i SR A R % i L
Nepalese Government e i
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CEDIM Forensic Disaster Analysis

CEDIM

TaskForce
event-based

Development of models and methodologies for rapid
assessment of ongoing catastrophes (direct & economic
losses, fatalities, shelter models, early warning systems,
information gap analysis, causal loss analysis,...)

New: International Center of Excellence (ICoE) IRDR

R&D
development models &
methodologies

Examples of CEDIM projects

Impact model, based on
> 10.000 hist. events
+ economic data (J. Daniell, GPI)

Learned Case

X 0.1x 1x

8

s 3 § § &

10x

RE\I\SE l

_J
l

Confirmed Solution

Analysis/ Suggested Solution

ostsfrom Chapter 6

[current miion [10¢) 3t time of event]

Obsarved Economic G

n = 802 events

E B R

3
L QN T Erhid
N, Sy
. F . - At )
-

Crowd sourcing: estimation
intensity (A. Dittrich, IPF)

100 1000 10000 100000 1000000

1 bl
Calculated tconomic Costs - current million (16°] USD

Case-based reasoning: impact
assessment using attributes
(S. Mohrle, IKET)
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Conclusions CEDIM

50

Large range of temporal & spatial scales/variability of extreme events;
relevant for impact, but also protection measures

Risk = Hazard x Vulnerability x Exposition; Statistical quantities
Disaster (Risk): Societal & Individual Components, Risk awareness

Almost every year disasters triggered by extreme natural events cost
many lives (not in Germany!) and lead to high economic losses

Disasters tend to increase in terms of: Numbers & Losses
Contributing factors of global change:
- socio-economic changes, technical development, climate change

Integrated Risk Management necessary, will become even more
important for the future
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More about CEDIM: www.cedim.de

KIT

Karisruhe Institute of Technology

About CEDIM

* Research

+ Publications
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Stafl

Events

Institute intern
CEDTM Risk Explorer

Partnerships

News archive

Links

Contact

Natural Hazards and Risk

NEWS

M=7.76 earthquake in Nepal, Kathmandu
on April 25th 2015, 06:11 UTC

A severe earthquake occurred in Nepal,
Kathmandu on April 25th 2015, 06:11 UTC,
with a Magnitude of 7,76. More than 4000
fatalities are expected.

Guidebook for measuring
o of urban risk resilience

Willis Research Network Seminar, London
Explonng European Extremes: An Afternoon
with Willis

CEDIM contribution with the "European Hail
Model®

13th May 2015, Willis Auditorium, London

» More information... &

The potential of crowdsourcing for
disaster risk management

CEDIM

GFZ

Melmholtz Zentrum
Porsoam

Center for Disaster
Management and Risk
Reduction Technology
CEDIM

GFZ German Research Centre
for Gaesciences

Section 2.1 Earthquaks Risk
and Early Warning
Telegrafenberg

14473 Potsdam, Germany
Tel.: +49 (0)331-288- 28608
E-Mail: cedimagfz-potsdam de

CEDIM Flyer: pdf

weather hazards - early
warning

Severe weather sarly warning
page at IMK, Karlsruhe
Institute of Tachnology

Earthquake information

» veviwi .earthquake-report.com

Thank you for your attention!

michael.kunz@kit.edu



