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Tab. 1The costliest floods of the past 10 years (original values, not adjusted for inflation)
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Fig.1 Great Flood Disasters 1950 - 2001
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Fig. 2 True probability density function of discharge maxima, approximated probability density function

f(Q), cumulative distribution function F(Q), and consequence function C(Q)
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Fig. 4 Example of the flood hazard zonation by the German insurance industry
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Fig. 5 Accumulation scenarios for flood losses in Germany (1 = Rhine; 2 = Danube; 3 = Weser-Ems; 4 = Elbe; 5
= Qdra; 6 = South; 7 = Centre; 8 = North)

7 Qn e

o EEE, KR AE ST I IEAE BT, T KR R AR 7 R R A A
SIREFE R, AR EE SRR RSN A B AL, 2% e AN B = AN P R — A
PRI, s R, AR U N 1 2 2R A, 5 N SR SR g (Rt [X 22 L)
W e e A, T HLIX S8 AR K B T R E 3 58 BEAh, ANBHE N (A 4
D N RENAE AT A AT IFA R, DUZE SRR 35 185 00 I AN En o e B2 %F . b4k,
SRR S B 5K SCE A R G T A AR AR, PR RAE VF 22 1 XA A2 55 AW g 4



T Wolfgang KRON: /K RUKi= 5 B S >k R 72 5 i 95 72 B 203

TN,

DRI, AR XSG A L Jmy B T i 5 At Clmadiied e et R B4 ), I L BB A
AR IR, RSN =R &, 528 KA NI 55 XS B A4S St asmi i N/ 4l
A DR SR B KSR OLEI AT, 72 “ToOR —JofRel” M “ xRl —mree” PIASMRIR
A H SRR T .

P C 2 RO ORRS Y — > B EE A, 1y HLH B AR RIS A AR B . o PRSI 5%
R, I ok B &5 D T RAE ORI AT, AR A OR S 2501 A 5 KA R OR
B fgp oy 8. ANTF) [ R AT XL ST T 2R ORI TR, — SRR IE ARG R,
LRI SR N S AR RIS (0 2K, ORISR RO R S8 B AN sim ) OIS 21058 4 B IR AR IS, 1
ORES 2RO R SEA R, IXEHH IS, WA — NS LRI, 2R, fE
P2 b UG FO 27 A DRGNP I, 8 DREE S XU 55 FoAd XU b = L 4 3
BN KB IR TOREELEGIEAR, M G RIS\ 1k %,

FEFERE, ORI H AT IEAEHE SOK RIS, FFIT a6 AR PR SE 3 X I NER AL B A
e, 35 X K o 2l S R SCBL, B AMERE R (B RE A 12,
WA TTAIOK TR BUFU I S5 S 1. BT ITE 4 A H AL HX SRR HK
FET R SLTE T A RIS A m Itk o0 X R GE, 1 P B BURT St AR it 9 H B0 4 - st
.

PRGN 7] 75 RS 70 X R G LA B DR . VIR SR A5, AR, O T [l RIS A 7] i
BERss BT A SR %558, AR A FWHENE D X ARG, PSR H B EU -
DRI 23 =) R A7 BORR S 1 DU PRSI AT FT R AT 220 XA H Y, 58 R ORES
NAEFEM S BRI R RS T A E KPR SR TR B 1999 SR, XAV
A CAETE BN >R TS [ R SADURE TR P 52 78 11 D9 F Al R e (R R s
IRERFIA.

B P EAFEATIL LI IGF AT RF A A A £ A & AT TS, A B
2 & X W

1 Kron W. Reasons for the increase in natural catastrophes: The development of exposed areas. In: Topics 2000. Natural catastro-
phes — the current position. Munich Reinsurance Company, Munich,1999b:82-94

2 Munich Re.Flooding and insurance, Munich Reinsurance Company, Munich,1997:79 (in 8 languages)

3 Munich Re. Topics 2000: Natural catastrophes — the current position. Munich Reinsurance Company, Munich,2000:126

4 Kron W. Natural disasters: Lessons from the past — concerns for the future. The GENEVA Papers on Risk and Insurance. Geneva,
2000,25(4):570-581

5 Kron W. Reliability of hydraulic structures in rivers with unstable beds. In W. Kron (ed.): Contributions to non-stationary sedi-
ment transport. Publication series No. 42, Institute for Hydrology and Water Resources  Planning, Karlsruhe University,
Karlsruhe, 1993: A1-A19

6 Yu X. Wetland restoration and polder development in the context of flood alleviation in the Central Yangtze, China. In: L King et
al. eds: Flood Risks and Land Use Conflicts in the Yangtze Catchment, China and at the Rhine River, Germany. Gief%n,
2001:115-123



204 WO B 15 &

7 Wau J, Jiang T, King L. Floods in the Yangtze River: causes and climatic scenarios — analyzing the period between 1470 and 1990.
In :L King. et al. eds. Flood Risks and Land Use Conflicts in the Yangtze Catchment, China and at the Rhine River, Germany.
Gief%®n, 2001:107-114

8 Kron W. Insurance aspects of river floods. In: A. Bronstert et al. eds. Proceedings of the European Expert Meeting on the
Oder-Flood 1997 — RIBAMOD concerted action. European Communities, Luxembourg ,1999:135-150

9 Kron W, Willems W. Flood risk zoning and loss accumulation analysis for Germany. In: Proc. of the First International Confer-

ence on Flood Estimation, March 6-8, 2002, Berne

Flood Risk = Hazard x Exposure x Vulnerability

Wolfgang KRON

(Geo Risks Research Department, Munich Reinsurance Company, Munich Germany)
Abstract

Worldwide, flooding is probably the number one cause of losses from natural events. No region in the world is
safe from being flooded. As the flood risk is a function of the flood hazard, the exposed values and their vulnera-
bility, the increase in flood losses must be attributed to changes in each of these aspects. While flood protection
measures may reduce the frequency of inundation losses, appropriate preparedness measures lessen the residual
financial risk considerably. Besides public and private measures, insurance is a key factor in reducing the risk for
individuals, enterprises and even whole societies. In recent years, the demand for flood insurance has been
growing. This is forcing the insurance industry to develop appropriate solutions. At the same time it is vital for
the insurers to know the probable maximum losses they might face as the result of an extreme event.

Keywords: Flood types, flood disasters, flood risks, flood preparedness, flood insurance



