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Abstract

In this book, we take the Dongting Lake area as an example and
utilize the extreme value statistics to analyze the flood’s frequency and
its forecasting. Meanwhile, the works on flood disaster risk assessment
and flood insurance study could help government departments to
reduce the flood prediction error and provide methodological guidance
and ideas in developing flood control or disaster mitigation program,
which can also enrich the content of flood frequency analysis and study
of flood insurance. Above all, the research of this project has a good
theoretical and practical significance. The content of this book is
organized as follows.

1. Model for flood frequency analysis based on single variable
extreme value and its application

Utilizing generalized extreme value to model flood frequency, we
get 50 and 100 year return levels and above the record level of
probability models, and analyze empirically the hydrological data of
Taojiang, Jinshi and other four sites near Dongting Lake. We conduct
a comparative analysis by adopting the GPD model for flood frequency
analysis and choosing probability weighted moment’'s estimation,
moment estimation, maximum likelihood estimation and Bayesian
estimation method. We use L. — moment estimation method for analysis
and estimation with annual water levels at ten hydrological stations,
which represent the four major river systems in Hunan Province with
nearly 50 years long history data, and then adopt goodness of fit test to
select the most appropriate distribution function. On the basis of
previous work, we analyze the different level of flood water level and

changes in various hydrological stations, and therefore give the
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threshold selecting methods of moment estimation based on exponential
regression model. By using the MC method, we simulate the
distributions of several common extreme value distributions, such as
Burr( 1, 1, 1), Frechet( 1), to examine the models. Finally, we
analyze empirically four observed hydrological flood flow data around
Dongting Lake area, and derive the tail index estimation.

2. The joint flood frequency and risk analysis based on
Copula approach

We discuss the dependency of floods frequency in different
hydrological stations and study the joint risk of flood by Copula
approach . Based on over 50 years’ annual maximum water level data
of four major river systems in the Hunan Province, we apply the
distribution model for disaster analysis to estimate the flood frequency
of each hydrological station, and then use Copula function to obtain
the joint distribution function between two rivers’ water level. Thus we
can estimate the probability when flooding disasters occur at the rivers
simultaneously.

3. Study of flood insurance risk pricing based on extreme
value statistics

First, we investigate the pricing of flood insurance bond in
China. By collecting flood losses data in China, we use non — life
actuarial method to analyze the distribution of flood losses and
frequency. Then, we design the yield and price of flood catastrophe
bond according to the theory of Capital Asset Pricing Model( CAMP)
model and bond pricing theory. Then we build a flood catastrophe
options pricing model with actuarial pricing theory. Through
empirically analyzing the data in the model, we capture the results of
flood catastrophe options pricing in various terms. Then, a double -
type — insurance risk model with compound Poisson — Geometric
process under a constant interest rate is constructed. The integral

equation satisfying the non — ruin probability with initial reserve u and
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the expression of non — ruin probability with O initial reserves are
obtained. Meanwhile, we apply the heavy — tailed distribution model
of flood losses to double — type — insurance risk model, and then we
can consider the insurance risk under such insurance policy.

4. Net premium estimation of flooding — caused geological disaster
and its risk measurement research

Taking the flood disaster losses data in Loudi Hunan, we apply a
general Pareto distribution and log normal distribution to fit the
flooding — caused geological disaster losses distribution and build a
segmental geological disaster losses distribution model. At last, we
discuss the net premium losses of flooding — caused geological disaster
losses, and some significant results are obtained.

5. Study on the system designing of flood insurance in China

First, we give more detailed description of the operating
characteristics of flood insurance in US. And then, we attempt to find
the flood risk prevention measures and flood insurance system
appropriate in the Chinese context through a comparative analysis of
the differences of basic national conditions between China and the
United States and present some policy recommendations.

6. Flood control and disaster reduction countermeasure research
on Dongting Lake area

Combining the flood frequency analysis, pricing on flood
insurance and results of theoretical research on risk measurement
discussed above, we firstly analyze the characteristics of floods in
Dongting Lake area and then explore the causes of flood disaster in
Dongting Lake area. Based on the earlier works, we present
suggestions on governing the lake and river, rolling out flood
insurance, building comprehensive and integrated disaster relief

system.
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