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Outline

1. Flash flood disasters in mainland China
2. National strategies of hazard mitigation
3. Practices at the county level

4. Future development: National platform




1. Flash flood disasters in the mainland
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%% 1. Overview
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What is flash flood?

Short-duration flood due to
heavy rainfall in mountain
streams. In China also
iIncluded its induced debris
flows and landslides,

leading to heavy losses of

economy and humqg:hfe \
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Features of flash flood

¢ Sudden & quick
“* Energetic & destructive

+»» Hard to monitor and

forecast accurately
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1. Overview

Three patterns of flash flood

.
Northwestern China: short-duration rainstorms,
hyperconcentrated floods or muddy flows
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Southwestern China: Heavy rainstorms,

Landslides and debris flows
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EEX1 1. Overview
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Distribution of flash flood-prone area

** Mountainous area: 2/3 of the land

*» Complex hydro-meteorological and topological
conditions: multiple patterns

*» Large population and concentrated inhabitants: prone
to flood disasters
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** Widespread in space

** Frequent in time




EEX1 1. Overview

Tsinghua University

Distribution of flash flood-prone area
** Mountainous area: 2/3 of the land

*»» Complex hydro-meteorological and topological
conditions: multiple patterns

*» Large population and concentrated inhabitants: prone
to flood disasters
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Wide range and large population:
% 274/643 prefecture-level city (>2/5)
% 560 million people influenced

% 74 million inhabitants under direct threat




1. Overview
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However, flash flood hazard has usually been neglected for a long time. ﬂ
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Overall challenges in hazard mitigation and disaster control

Comprehensive detailed survey has not been
N performed yet in some flood-prone areas.

B Monitoring network was coarse and warning
devices were in serious shortage; the warning
information was hard to transmit.

Ambiguous responsibility in organizing flash
flood control activities.

Poor feasibility of mitigation plan.

(«» Public awareness needed be improved.
LY 10



2. National strategies for flash flood

hazard mitigation
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2. National strategies

¢ Floods in the mainland: 4 types in general

32
- M .
AR ountainous area: : : :
mrEry Nl g e } Alluvial plains: [ Coastal area: }
! = . .
H e Flood in large rivers| | Typhoon surges
-~ = 7 3
22T e SN U\ - % j
] \""‘:-.__ -“ \\ — \\-\\u_‘ \ ) 7 l‘
& U Bk \'\\‘ = “.f," /-L/ J_’ﬁ_
ir " &
Q L O
,

; - A
Various flood disasters i

. . \
the Yangtze River basin -




TEEE

Tsinghua University

2. National strategies

SRAEITmE
“* Large rivers have been given first priority in flood control

*» Seven large rivers: Yangtze, Yellow, Zhujiang, Huali...
** River basin authorities: Yangtze Conservancy commission....
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2. National strategies

National planning was approved in 2006
The State Council approved

the National Flash Flood
Control Planning (NFFCP) in &% |nyestigation: detailed survey & analysis

2006
% Region: 4.63 million km?

* Population: 560 million people

*» Investment: total budget of ¥ 187 billion

* Implementation: non-structural measures

at the first step

In 2005, the Ministry of Water Resources, together with the Ministry of Land and
Resources, China Meteorological Administration, the former Ministry of €enstruction ’
and the former State Environmental Administration, complled the A@tJOHa] Flash

Flood Control Planning (NFFCP). H i | W N
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2. National strategies

National planning was approved in 2006

Priority sequence:
First.class - second clas
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2. National strategies

The Ministry of Water Resources asked the local authorities to conduct studies in pilot counties.

Pilot counties started in Feb 2009

¢ First 103 pilot counties specified
to explore practical measures.

+» Subsidization from the central

government: Y 200 million.

Central government = Province = Prefecture = County

County = Town = Village =» Group =» Family i

|
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1836 counties initiated in 2010

Based on the experience from these
pilot counties, the construction of
non-structural measures on flash
flood disaster prevention for 1836
counties was officially initiated in
2010.

Central government = Province = Prefecture = County ’

County = Town = Village =» Group =» Family |
e




TEEE

Tsinghua University

2. National strategies

The installed rain gauge stations did not capture the rainfall data.

Tt

Disaster
in Zhouqu




2. National strategies

s 2058 counties were specified to
construct the prevention plan.

¢ Initiate non-structural measures
at the county level

¢ Build up monitoring, forecasting,
warning, and other disaster

prevention systems
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2. National strategies

Achievements

% June 18, 2010

Lichuan County in Jlangm Provm

148 mm averaged ralnfall in 6 hours

Evacuating 30,000 people
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2. National strategies

Achievements

July 23, 2010

Lushi County in He’n:

90 people died in a si

rainstorm in 2007
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Achievements
< May 18, 2010

Anhua County in Hu’nan Province

over 100 mm daily rainfall
93,000 people evacuated

No one died
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2. National strategies

Statistics of implementation of non-structural measures

RYALIKI @ 18,830,000

Warning Warning Evacuated
messages broadcast people
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3. Practices at the county level
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Central
government

=» Province
=> Prefecture
= County

=>» Town

=> Village

=>» Group

=>» Family

3. County-level practices

A county: A fourth-level government

in the mainland

% local authority in charge of 103 km?

*» Responsible for flood control and
disaster prevention

¢ Basic unit in national strategy

2862 counties in the mainland




3. County-level practices

Basic unit and role in the national strategy

Meteorological/rainstorm/floods Nation-level data
monitoring data

']

[Provincial flood control branches} Provincial level

A count
- N i1
Rainstorm | === County-level warning system  County level
River flow _ . <
Reservoir . f % *
Monitoring data \
\ ) villages families
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3. County-level practices

1) Monitoring N\

and warning
T
- :
Implementation > @
Non-structural plans 3
)
A county Mmeasures 3) Publicity and

training J

4) Community
observation
and prevention
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Structural Torrent treatment

measures Stream training




3.1 Monitoring & Warning

Rainfall and river

flow monitoring

A county

1) Monitoring
and warning
system

Data collection and
warning platform

Early warning

sub-system
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3.1 Monitoring & Warning

3.1.1 Real-time rainfall-runoff monitoring system

' i
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Rainfall->precipitation stations Water level/discharge->gauging stations
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3.1 Monitoring & Warning

3.1.1 Real-time rainfall-runoff monitoring system

Differing in economic conditions, three levels of monitoring
system are proposed.

f
v -
i
Simplified monitoring Artificial monitoring Automatic monitoring
stations stations stations

} 30



3.1 Monitoring & Warning

Simplified monitoring stations: Community-based

Use simple equipment always with
obvious warning marks

Transfer information by simple ways such
as sound signal

Observe when it rains, and strengthen
observation when it rains heavily

Suitable for remote areas with poor
communication conditions
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3.1 Monitoring & Warning
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3.1 Monitoring & Warning

A simple water gauge at ri
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3.1 Monitoring & Warning
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3.1 Monitoring & Warning

A simple gauging station at a bridge piéf




3.1 Monitoring & Warning

Artificial monitoring stations: labor-consuming but cheap

1) Usually use siphon rain gauges, water
gauges, and observation road

2) Report flood information by speech or
phone call

! | 3) Perform timing observation and report,
with the frequency increasing when
heavy rain occurs

4) Suitable for areas with public
communication resources.
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3.1 Monitoring & Warning

A siphon rain gauge '

e s




TEEE

Tsinghua University

3.1 Monitoring & Warning




3.1 Monitoring & Warning

Automatic monitoring stations: efficient but expensive

Measure rainfall by rainfall observation
field/automatic rain gauges

Measure water level by automatic water
stage gauges

Perform timing report but the frequency
Increases in an emergency situation

Transfer information by Communication
Terminal

Suitable for areas with good communication
and economic conditions
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3.1 Monitoring & Warning




3.1 Monitoring & Warning
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3.1 Monitoring & Warning
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3.1 Monitoring & Warning

A pressure type water gauge
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3.1 Monitoring & Warning

A ultrasonic water level gauge
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3.1 Monitoring & Warning

A radar water level gauge on-the-spot scene ‘
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3.1.2 Principles of equipment/facilities layout

Precipitation-monitoring station

e 20-100 km?/station

* 20-30 km?/station in serious
disaster-prone area

* At least one 1n a village




3.1 Monitoring & Warning

3.1.2 Principles of equipment layout

Water level monitoring station
(A: Controlling area)
* A>100 km?, general flash flood
* 50<A<100 km?, serious flash flood
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3.1 Monitoring & Warning

3.1.3 Communication network

. Ultra High
Satelhte Frequency/Very
\ High Frequency
Public
Global System for Mobile
Communications
GPRS

Switched

Telephone
Network
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3.1 Monitoring & Warning

3.1.4 Data collection and forecasting system

Information Information Forecast :
: ) p Warning
Collection Inquiry Decision
subsystem
subsystem subsystem subsystem

Computer network system

Database system

Diagrammatic sketch of the tlash flood momtorlng
and waning syste.m tﬂ‘ E’ﬂ M
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3.1 Monitoring & Warning

3.1.4 Data collection and forecasting system

Data collection

* hardware

* Communication equipment for data
reception
Computers for data processing
* Power
Facilities for equipment installation
Lighting protection system
* software

* Software for real-time data reception

and processing

4
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3.1 Monitoring & Warning
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3.1.4 Data collection and forecasting system

Information query
* Real-time data
e Rainfall information
* Meteorological information
* Engineering information
* Basic data
* river, flash-flood ditch, gage,
embankment, reservoir,
disaster-zone, safe zone,
threated zone, economics _
« Forecast results 1nf0rmat10n o
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3.1 Monitoring & Warning

3.1.4 Data collection and forecasting system

Forecast & decision making

* Rainfall analysis & forecast

* Warning information

* Maintenance & management

Hliﬂg‘* 50



3.1 Monitoring & Warning
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3.1.4 Data collection and forecasting system

Warning

* To the public
* telephone
* Text message
* radio
* To the organization commander
¢ fax




3.1 Monitoring & Warning
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3.1.4 Data collection and forecasting system
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3.1 Monitoring & Warning
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3.1.5 Early-warning subsystem

Local authority

Monitori Rainstorm

county-level flood P — Olll. oring Floods
control branches — points G Reservoir

/Monitor . .
~ information

N N /
Flood
warning
towns

Flood warning system
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3.1 Monitoring & Warning

3.1.5 Early-warning subsystem




3.1 Monitoring & Warning
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Devices for warning —high pitch radio
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3.1 Monitoring & Warning

3.1.5 Early-warning subsystem
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3.1 Monitoring & Warning
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3.1 Monitoring & Warning

3.1.5 Early-warning subsystem
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3.1 Monitoring & Warning

Warning Gong (communication interruption)®

MR




3.1 Monitoring & Warning

Using pyrotechnics in case that communication
interruption take places

SARINELS i S
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Disaster prevention plan is

the basis to command
decision-making, scheduling
and disaster relief,

the guidance for Grassroots
organizations and the
masses to protect properties
and human lives




3.2 Implementation plan

3.2 Implementation plan
Basic information

 Basic natural and economical
condition 1n this area

* Type of flash flood disasters

e Historical losses of flash
flood disasters

 Formation mechanisms and
characteristics of flash flood

o ﬂ”‘ - 65



3.2 Implementation plan

3.2 Implementation plan

Assign responsibilities to Establish detailed
different groups/levels monitoring and pre-

warning plans

20,
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3.2 Implementation plan

3.2 Implementation plan

Rescue and aftermath plan

. — . * Requirements for transferring

and setting people

* Detailed rescue plans during
the disaster

* Detailed recovery plans after
the disaster
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3.3 Organization-- seven groups

| Monitoring group |

Information group

| Transferring group |
Flood disaster

prevention Dispatching group

headquarters

Guarantee group

| Emergency group |
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3.3 Organization

Monitoring group:

rainfall and water st‘m T
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3.3 Organization

Information group: collecting, analyzing; :
and reporting data
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3.3 Organization

ﬁ:‘_



3.3 Organization

Dispatching group:
contact different authorities/agencies
SRl L LT
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3.3 Organization

73N
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3.3 Organization

Emergency recue group ’fﬁ; y
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3.4 Publicity and training

3.4 Publicity and training
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3.4 Publicity and training
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3.4 Publicity and training
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3.4 Publicity and training
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Public training in villages
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3.4 Publicity and training
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3.5 Case in southwestern China
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Monitoring System

« Measurement of water
level, rainfall, soil
moisture

e 5 gauging points on
main stream

* S investigation points
In typical sub-basin

134 84
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3.5 Case in southwestern China

Water level gauge Pluviometer ¢
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Coupled hydrological and hydraulic models were developed
for modeling the flash flood process
| 87
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3.5 Case in southwestern China

3.5 Longxi River basin
Location Nanyuecun North

Pre-warning

System
Flood peak reverse time 18:05

Discharge calculation
based on rainfall data

| : Forecast flood peak

in 30 mins

Give pre-warning
based on flood peak
. forecast

Time before flood peak

Time before flood peak
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3.5 Case in southwestern China

3.5 Longxi River basin
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2012.7.21: Heavy rainstorm in Beijing, 79 death'toll
Fangshan was damaged seriously
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3.6 Case in northern China

Overview of Hongluogu Valley

« Area: 51 km?

g=* * Elevation difference:1200 m
= . Slope: 2.4%

™ - hitin “2012.7.21” flash flood

e

® Residential area

® Abandoned Residential area i g“%ﬁi 2 s & )
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Complex natural & human factors

Steep slope/Heavy rainstorm

Plenty of loose deposit
Boulders and drift wood
Occupied/blocked flood channel
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3.6 Case in northern China

Monitoring system

6 automatic precipitation

gauge stations

4 automatic water level

gauges
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3.6 Case in northern China

3.6 Hongluogu valley, Fangshan, Beijing

Water level gauge

Two sub-watersheds have
a complete set of
monitored rainfall, water
level, and so1l moisture
data.

Useful for model
validation and calibration.

Difficult to measure the
discharge with strong
sediment movement
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4. Toward future: Big data platform
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4.1 Data platform

4.1 National Data Platform China Institute of Water Resources and
Hydropower Research is in charge of

tEINOL G the platform development.
Map(DOM)

and utilization
Vegetation

Mater level dat

Soil type and

texture ’ Precipitation ‘

|Real-t1me data‘ data

} Basic data ’

’ Warning data ‘
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4.1 Data platform

4.1 National Data Platform
Pigital Orthophot(i Digital Orthophoto Map(DOM) Data

Map(DOM)

and utilization
Vegetation

Soil type and
texture
| Basic data l

ks
l #2033 20430402

‘ Hydrogeololgy

‘ Sub-watershed l
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4.1 Data platform

4.1 National Data Platform

Pigital Orthophot(T
Map(DOM
L) Land utilization & vegetation

and utilization PR o ; S
Vegetation : 7 O A ‘\‘

| Soil type and ‘

“ Basic data H

texture

| Hydrogeololgy ‘

| Sub-watershed ‘

Flash flood
analysis
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4.1 Data platform

4.1 National Data Platform

igital Orthophot(T

R UCEAVIRI  Agrotype and soil texture data

and utilization
| Vegetation

‘ Soil type and }
|

texture
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| Basic data ‘

Hydrogeololgy }

‘ Flash flood }

analysis
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4.1 National Data Platform

igital Orthophot
Map(DOM)
Hydrogeololgy ma
and utilization y 5 sY P
Vegetation : ol . - =
Soil type and N
texture - e
| Basic data ‘ e ) R
Hydrogeololgy —;E-_-._i-.}

‘ Sub-watershed ‘
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‘ Flash flood ‘

analysis
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4.1 National Data Platform

| Basic data ‘

igital Orthophot
Map(DOM)

and utilization
Vegetation

Soil type and
texture

Hydrogeololgy

‘ Sub-watersheds

Flash flood
analysis

4.1 Data platform

Sub-watershed data
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4.1 National Data Platform

igital Orthophot
Map(DOM)

and utilization
Vegetation

Soil type and
texture

| Basic data ‘

‘ Hydrogeololgy ‘

‘ Sub-watersheds

Real-time data collection and

anal}lla%f gf{i‘&i}hnd a

Flash flood
analysis




TEEE

Tsinghua University

4.2 flood forecast

4.2 National service for disaster forecast
Regional flash flood disaster forecast and warning

Distribution of 20-year 6h rainstorm
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4.2 flood forecast

4.2 National service for disaster forecast

Regional flash flood disaster forecast and warning
Distribution of peak discharge modulus

PRI A
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4.2 flood forecast

4.2 National service for disaster forecast

Regional flash flood disaster forecast and warning
24h forecast of precipitation
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4.2 flood forecast

4.2 National service for disaster forecast

Regional flash flood disaster forecast and warning
24h forecast of risk level
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Summary

A brief overview of flash flood hazard mitigation in
mainland China is presented.

Mainland China is a large area with diverse
development extent. The county-level flood hazard
mitigation plan has the same principles but differs in
details among counties.

In general, China has started the effort of mitigating
flash flood hazards in the last decade but is still on its
first step. Further research and practices are required..
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