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Introduction

 Floods are one of the most devastating natural disasters around the world
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Introduction

 Floods are one of the most devastating natural disasters around the world
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Introduction

 Engineering and non-engineering measures for flood control
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Introduction

» China Flood and Drought Disaster Prevention Bulletin since 2006
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* Current Location:Homepage > Publications
e 2018 Statistic Bulletin on China Water Activities
2017 Statistic Bulletin on China Water Activities
2016 Statistic Bulletin on China Water Activities
2015 Statistic Bulletin on China Water Activities
2014 Statistic Bulletin on China Water Activities
2013 Statistic Bulletin on China Water Activities
2012 Statistic Bulletin on China Water Activities
2011 Statistic Bulletin on China Water Activities
2010 Statistic Bulletin on China Water Activities
2007 - 2008Annual Report
2007 Statistics Bulletin
2006 Statistics Bulletin http://www.mwr.gov.cn/sj/tjgb/zgshzhgb/ 5
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The famous S curve

Innovation S-curve refers to
the formation and growth of
Innovations reaching
maturity. As human beings,
upon birth, innovations keep
evolving through stages. The
evolution takes place
because of (1) the
advancement of the
underlying technology core,
(1) progressive revealing of
user requirements, (ii)
unfolding externalities, (iv)
avalilability of complementary
technologies, and (v)
competition

>

Technological limit

influenced by the
underlying
technology core

*
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R&D effort
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S curve for flood loss estimation
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Flooding risk drivers
[Chen etal.,, 2015, 2017]



S curve for flood loss estimation
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S curve for flood loss estimation
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S curve for flood loss estimation
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Method development

* Three functions

25 B A 1
v=A A
Boltzmann y=4a4-= (x—c)/k
l +e
. L A
Logistic Y= —k(x-c)
l+e
—k{x-r)
Gompertz y=Ae "

[Lietal., 2020a. 2020b]

* Three parameters
A for magnitude
* k for shape

e ¢ for location
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Method development

» Temporal changes

 The Incorporation of time into A, k and ¢ to account for “non-stationarity”
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Data description

Multi-annual
mean flood-
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population

Maximum
annual flood-
affected
population
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Results

* Correlation analysis for flood-affected population
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Results

 Correlation analysis for direct economic loss
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Results

« Jiangsu Province (2006-2021): 3-D scatter plot and response surface

ZRAO (BA)

"~ 1200
-~ 1000
-~ 800
- 600
- 400
- 200

EREFFRK (127T)

X-axis: time

y-axis: SPI

z-axis: flood-affected
population (left) and
direct economic loss

(right)

Steady decease of
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population and direct
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time
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Results

« Guangdong Province (2006-2021): 3-D scatter plot and response surface
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flood-affected
population and direct
economic loss with
time
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Results

« Henan Province (2006-2021): 3-D scatter plot and response surface
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Results

e The “21-7” extreme event in Henan Province
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Results

e The “21-7” extreme event In Henan Provmce
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Results

* Henan Province (2006-2020): 3-D scatter plot and response surface
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Without considering
the “21-7" extreme
event, the response
surface Is quite
different

The implication is not
that extreme events
can be removed, but
that extreme events
deserve close attention
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Take-home messages

* By mathematically fitting the flood loss function, the three-
dimensional scattered points of the flood loss with respect to the
flooding risk driver intensity and time can be effectively expanded into
a continuous three-dimensional space surface
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Take-home messages

* By mathematically fitting the flood loss function, the three-
dimensional scattered points of the flood loss with respect to the
flooding risk driver intensity and time can be effectively expanded into
a continuous three-dimensional space surface

 Through this surface, the time can be fixed to evaluate the degree of
flood loss under different flooding risk driver intensities, and the
Intensity of flooding risk driver can be fixed to evaluate the change of
flood loss over time
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Take-home messages

* By mathematically fitting the flood loss function, the three-
dimensional scattered points of the flood loss with respect to the
flooding risk driver intensity and time can be effectively expanded into
a continuous three-dimensional space surface

 Through this surface, the time can be fixed to evaluate the degree of
flood loss under different flooding risk driver intensities, and the
Intensity of flooding risk driver can be fixed to evaluate the change of
flood loss over time

« Extreme events can considerably change the response relationship
between flood loss and the intensity and time; correspondingly, in the
context of global climate change, the impact of extreme events Is
particularly worthy of attention

24
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