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1. China, a flash flood prone country



Flash flood events in China since 1950

1.1 Flash flood events in China



Technical documents Training

investigation & analysis Review

2. Flash flood investigation and assessment (FFIA)



 Flash flood prone area

 Population and property

 Social  and economic status

 Historical  events

• Detected structural measures 

involved in potential flash 

flood events

Exposures

2.1 Exposures



rain gauges and stage gauges:

 360,000 manual

 75,000 automatic

Wireless broadcast for warning

• 1.4 mil. for early warning

flash flood response and emergency 

management system 

• 2,058 county level subsystems

• 305 prefectural cities

• 29 provinces

2.2 Monitoring and warning networks 



physical-based information

Rainstorm flood analysis

Rainstorm flood analysis

Rainfall threshold estimation

2.3 Watershed information



• Step 1: Index system development

• Step 2: Index normalization

• Step 3: Weights assignment

• Step 4: Computation of risk components

• Step 5: Flood risk level classification Computed entity 

– watershed

530,000

3. Flash flood risk assessment



ExposureHazard

Vulnerability

Risk

Hr6 -rainstorm with 

duration of 6 hours

Hr3 -rainstorm with 

duration of 3 hours

Ep- Population

Ehse- House

Easset - household 

assets

Hlm-flood peak 

modulus

Vmstn -manual-

monitoring station

Vastn- automatic 

monitoring station

Hlt-time of

concentration

Vr-ratio of weak 

houses

3.1 Step 1: Index system development



Hazard

Exposure

Vulnerability

3.2 Hazard, exposure and vulnerability



Step 2: Normalization

Step 3: Weights set

Step 4: Computation

3.3 Steps of risk assessment



Overlaying effect of H-E-V and flash flood risk classification

Risk 

level

Numbe

r
Code of sub-cube

High 7
H1E3V3, H2E3V3, H3E1V3, H3E2V3, H3E3V1, 

H3E3V2, H3E3V3

Mediu

m
13

H1E2V2, H1E2V3, H1E3V2, H2E1V2, H2E1V3, 

H2E2V1, H2E2V2, H2E2V3, H2E3V1, H2E3V2, 

H3E1V2, H3E2V1, H3E2V2

Low 7
H1E1V1, H1E1V2, H1E1V3, H1E2V1, H1E3V1, 

H2E1V1, H3E1V1

3.4 Step 5: Risk level classification-HEVOA method
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Flash flood risk zoning

①Qinba Mountains area

②Wuling-Xuefeng Mountains area

③Wuyi Mountains area

④Nanling area

⑤Sichuan Basin and surrounding

⑥Yun-Gui Plateau area

⑦Yanshan-Taihang Mountains area

⑧Loess Plateau area

⑨Changbai Mountains area

4. Summary and conclusions



Thank you!

Flash flood risk management Flash flood emergency management

Potential - We are still on the way… 


