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® Flash flood prevention 1s extremely difficult and
the weak aspect in flood control and disaster
reduction work in China. Death toll of flash floods
take 70% of that caused by all flood disasters.

® [n 2010, National Flash Flood Project was
launched, 30 billions RMB have been invested in
recent 7 years.

® Main contents of the project include:
v Flash flood investigation and assessment
v Monitoring and warning system

v' Community-based prevention system




1. General Introduction
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Densely distributed in all
mountain areas, Frequently
happened with many
disastrous events

In definite season and region

Happen in very short time
with catastrophic results

Casualties take 70% of that
caused by all flood disasters

Extremely difficult to forecast
and prevent
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National Flash Flood Prevention
Planning was approved in 2006

General Planning on Medium- and Small
sized River Training, rehabilitation of dams
with defects, flash flood and geological
disaster prevention in 2011

Implementation Plan of National Flash
Flood Prevention Project (2013-2015)
30 Province, 305 cities, 2058 counties

National Flash Flood Prevention
Project (2010-2016), Total investment
29 billion RMB

Monitor I, estigation | Community-
and . based Structural
revention m r
Warning assessment, P easures

16 7 system, 3.9 billions
3.3 billion | 57 pillions

National Flash Flood Prevention Project is being continued......
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2010-2015, Project Contents and Investments

Invest. | Ratio 54 m
(billion) (%) 50 moLE (%)
Total 26 100

et | o | i

Monitoring (b) 3.9 15

Warning system (c) 3.72 14

Operation platform (d) 5.33 20

S(‘Z}(I)Srilerrr;u(rgty—based 295 11

Emergency rescuing (f) 0.25 1

Structural measure (g) 3.88 15

Others (h) 2.69 10

® Preliminarily understand the basic situations
® Fundamentally establish monitoring and
warning system
® Gradually establish community-based
revention system
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2. Main Achievements of flash flood investigation anl

assessment work

Counties 2138 Past flash flood events 53433
Crcrl]g)\inistrative areas (million 7.55 Investigated past flood 13014
Towns (thousand) 32 Projects in stream channel 25
Villages (thousands) 470 Automatic monitoring station 88969
Sub-villages (millions) 1.57 Simple rain gauge 235890
Total population(billions) 0.9 SUIELE AL SR GRUEE BELED
Areas with risk (million km2) 386 Wireless alert broadcast 201057
Areas with high risk(million km2) 1.2 Streams need structural measures 31383
Villages in risk area (millions) 0.197 Investigated and assessed villages | 157183

Sub-village in risk area (millions) 0.564 Channel section group 171762

Village with rainfall threshold for 142026

Enterprise (millions ) 0.15 warning

. Vill ith water st threshold
Threatened zone (millions) 0.52 fc;rav?aerr\:\i”ng water stage thresho 33481
Population in threatened region £8.36 Map with threatened zone 102969
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assessment

Basemap of national flash flood project

Spatial objects :

45.76 million
Spatial objects Basemap for Comprehensive
from investigation investigation and special subject map Watersheds
and assessment assessment by data mining
530 thousand

Basic spatial data

rerney | Gullies and streams
Sson 3 millions
Thei ial
T
TR
Spatial distribution
5 5m DOM of assessment Basemap
: results

2168 sets

Spatial data on subject | Watershed and stream

Watershed and I
streams |

Comprehensive

16 spatial layer : .
special subject map

=
=
@
Land o : % 75 attribut
and use an attributes
. )
vegetation type I» Q Underlying 29246 sets
Soil type and 4 S surface, runoff
texture | % characteristics
h logical | o 530 thousand
yelgelegles | 5 unified unit 1 20 TB

map hydrograph
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2. Main Achievements of flash flood investigation an‘
assessment ;

A result inquiry system is developed
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Distribution of County with Flash Flood Ris

Basic information of County with
Flash Flood Risk

~ County 2058

o ~ Area ( million km?) 7.55

V “:éiMountain area( million km?) 574
“Watershed (thousand) 410

| '~ Town (thousand) 32.54

' ’ -~ Village (thousand) 470

m=ww | | - / Sub-village (million) 1.57
et e f ‘ : ! °—*:Total Population (billion) 0.9
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Distribution of Flash Flood Prevention Area

RNt

Basic information of Flash Flood
Prevention Area

Area ( million km?) 3.86
Area with high risk( million km?) 1.2

_Total population (billion) 0.3

Family (million) 84.88

House (million) 86.65

. Town (thousand) 25.365

BRI (120. 087kn2) /Village (thousand) 197
BivalX (385.6177km2) o |

: : : 2 : Sub-village (thousand) 560
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Distribution of Village with Flash Flood Risk

- Basic information of village with risk
Village in low risk area 137439
Village in high risk area 59444

éﬁSub-viIIage in low risk area 403022
Sub-village in high risk

I 160505

. B Population in low risk area 0.23
o —BEHHN / (billion)

GTIE __Population in high risk area 68.91

: _ ; 3 (million)



Number of threatened enterprise
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Period

B.C.770-
B.C.221
B.C.206-
AD.8

‘A.D.9-23

A.D.25-220

A.D.220-
)

‘AD.317-
420

Past Flash Flood Disaster Events (B.C. 586-A.D. 1911)
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Historical Flash Flood Disaster Events (1949-2015)
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Historical Flash Flood Disaster Events

350 55 40%
300 e o 35%
(@) o,
250 R &[] R 30%
~~~~~~~~~ Q O o o}
frQuis o 25%
2 200 AR AR o° R o
(] P it S e (o) 0
= O o Ol \ o) 20%
g 150 R & o o o 28 A Q
« o o) o T BRI AR -~ Yo S ~Q 15%
o ° S IX
100 e ol 8= 10%
)
50 YAYAR 5%
0 0%
1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015
Em Fvent with death O- Event with death/total
3000 events )
2500
(7))
= 2000
(@) ) .
¥ 1500
GJ ~ ) i
©-1000 - - .
500 il T | | ' RIT ! ]
0 .
1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015
uDeath



& i B = B 0 5 o0

st 11t ns i

Distribution of Automatic Monitoring Stati
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Shared stations

LS

| gtil:,?;ﬂatgcu o £ Rl Automatic rain gauge
9289 aadh G density: 71km?/station,
high risk region:

Automatic water
stage gauge
LI = e

50km?2/station
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Distribution of Present Flood Control Ability of Assessed Village

Assessed Villages
Channel

. 171762
section
Assessed g
Present flood control ability ” 1 50063
T ” . village :
35000 0 2
30000 17% 17% g _}<5 years 25977
2000 L s 5-10 years 31964 |
% e 5-10f -i P
12222 & . 10—202—@ - 10-20 years 24959
s 20-H0TF—if
. 0% I S L0058 - 20-50 years 23271
0 INFSE 5-108F  10-204F  20-504F 50-1004F AF1004 a. j(—TU]O()g:ﬁ . '_,"'v 50_1 OO years 1 1 524

m | ; | 5100 years 32368



Disfribution of Rainfall Threshold to Guide Evacuation | ,

Classification

M?T ;mwwm 35000 <5 year 30764
i 20000 : 5-10year 25346
"o 13000 | | | ~ 10-20year 20763
. o I 20-50 year 21999
=W SIS S 50-100 year 18229
e . >100 year 195‘64"‘



3. Monitoring and Warning System for Flash Flood
Prevention
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Monitoring and warning information
management system at state, province

County-level monitoring and
warning operation platform

Automatic Monitoring (46000 Rain gauge
and 20000 stage gauge)

Warning message
transfer, evacuation

e Monitoring and warning operating platforms are established in 2058 counties, 30
provinces, 305 cities and the state, extended to 18924 towns.
e The State flood control and drought command system is expanded. Local flood




Alert facilities (B | REKFDK RS R

Simple rainfall gauge and warning devices: 296320 sets, Simple
water stage gauge: 64078 sets, Wireless alert broadcast 245743 sets,



4. State-level Monitoring and Warning Platform
and its Services
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Hardware and Network Application Software
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Four typical level, to supply information service in different scale

operating speed 12.9
trillion times/s

® High-reliability storage
cluster, capacity 668TB

® Special Network

connection with water,

weather, satellite sectors

Watershed and stream
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Two Principle path, to organize disaster prevention information




National Flash Flood Monitoring and Warning Informatlon
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Management System
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Information Inquiry on Mobile Devices
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National Flash Flood Simulation System
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Rainfall character analysis

Types of designed rainfall in 6h of each provinces
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Runoff generation and confluence
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characteristics

Vlethods are put torward to extract runott generation and contluence parameters
by synthesizing rainfall and underlying surface condition. Nonlinear unified unit
hydrographs of watersheds were established.

Method to establish nonlinear unified unit hydrograph
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Flash flood risk identification
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Designedrainfatt

ea -time
precipitation

=Tl Gtmrm rood

Period rainfall

Emplrlcal method
Reasoning formula
method )
Distributed hydrological
model

Concentration time K
moqmus controtcapacit

H= i W, H, =iwi (ZwikHik}*'
i=1 =

i=1 k=1
n n n

=505 S
j=1 Jj=1 k=1

Testify: 53000 historical flash flood




S. Community-based Flash Flood Prevention B | EKEI KRR ST

Preparedness Plan at county, town,

village level. Alert plates.
Propaganda board. Notice card,
training and drills

One responsibility system
One preparedness plan

One simple rain gauge
with alert devices

One set alert devices
One training per year
One drill

One temporal residence for
each threatened zone

One propaganda board

One set alert plates

One must-know card
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Exiting Challenges
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Warning accuracy: the enhancement of
rainstorm analysis theory and technology,
the rapid acquisition of real-time data, the
improvement of calculation method, and the
adjustment of monitoring facilities;

Warning efficiency: the extension of
warning lead-time, the improvement of
warning method, and more accurate Radar,
satellite and weather forecast data

Risk and disaster: to better handle
relationship between human and water.
Warning message delivery: to better
organize among government, associations

and local communities

Sl Rainfall
L F manitorin

Underlying

surface condition

Population
distribution

Forecasting
and warning
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