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2021 Zezhou County
5 death, 4 losing

2021 Zhngzhou Clty |
82 death, 42 losing (flash flood)
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Flash flood disaster

. . . ¥ National flash flood disaster
risk regions in China S0 prevention plan 2003-2006 | ' 2 r‘r;work
Project pilot studies
o Methodology

County-level non-structural
measures 2010-2012 Urgent need

L 2

National flash flood project

implementation 2013-2015 Forming
Non-structural River training System
measures

L 2

Enhancement

National flash flood project
implementation 2016-2020

Non-structural
measures

Densely distributed in all mountain areas.

Charact- Frequently happened with many disastrous events
i [ within definite season and region.

of Flash

River training

Happened in very short time with catastrophic
a results.
SleTele N4 W Casualties take 70% of that caused by all flood

China BERES
Extremely difficult to forecast and prevent.

National flash flood project
implementation 2021-2023 Continue...

Non-structural
measures

River training
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2010-2023, Project Contents and Investments

: . Ratio
pregzzngrgfgggsins?;ina , Project Contents (%)
B Ve, Investigation and assessment | 13
% Monitoring 15
Warning system 14
Monitoring & warning
platform 20
Community-based system 11
Emergency rescuing 1
Structural measure 15
Others 10
= : = /| | Total 100
o5 S Total investment
R o - 4 (= 42 billion CNY
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® Villages with risk: 1.57
million

® Spatial objects:
45.76 million

® Assessed villages:
170,000

P
- 120,083k ;"u’#
IR (30 ik}

® Small watershed
units: 530,000

® River channels: 3.68
million

- Total :10271B
B

« mRUER
WA

Spatialobjects §N B Comprehensive
from investigation i special subject map
and assessment assessment by data mining

Basic spatial data
Administrative Object distribution
division
ok Their Spatial
transport wa
distribution
YT
— Spatial distribution
2.5m DOM of assessment
5 results
—— e o = = = —
Spatial data on subject | Watershed and stream

Watershed and
streams

16 spatial layer

75 attributes

Land use and

: !
I |
I |
| vegetation type »
: !
I |
I |

Underlying

Soil type and
texture

surface, runoff
characteristics

uonped paysiaiem

530 thousand
unified unit
I hydrograph

hydrogeological
map
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National flash flood disaster
monitoring, forecast and early

Overall layout of flash flood monitoring and
early warning system Early warning

system ¢ Data reporting and
(Radio, SMS, fax) ™ information sharing
ERRX

(ROBARAR R, AA, H 3] [

warning platform

£, %0 H. mEEA) County-level flash flood ¢
disaster monitoring and

early warning platform

1P~z

Mobile
query

< remwe || mExs || sz ||
Monitoring system (raintall, Hydrological Weather Land
water level) information information information

. National flash flood disaster monitoring, forecast and
| early warning platform

Provincial Flash flood disaster monitoring,
forecast and early warning database

(= =9 M - Flash flood disaster monitoring, forecast and early

' ¥ warning database

URTERENE ¥ = sall

RN | ‘ Flash flood disaster monitoring, forecast Im Information sharing

AX. |8 EA and early warning platform service
wHRE
',w.umn
e ‘ P
. refectural and
Provincial users municipal users County-level users
HaERiRe:

) TeEAREER
) TETCER
ErbEET
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Framework of flash flood
automatic monitoring system

XV
World Water Congress

International Water Resources Association (IWRA)

Automatic rain-gauge
station: 56,067
Automatic water stage
station: 22,562
Shared stations: 119,289
Image and video station:
30,902

» Density of rain-gauge

station = 34km?

» Quantity = 22 times of

2006

> Time interval for data

upload 5~10 min
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2.1 Monitoring system
Distribution map of simple

Distribution map of automatic
monitoring stations for flash | monitoring stations for flash flood
;,IQQ\d disaster prevention disaster prevention . .
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2.1 Monitoring system

Monitoring data

® AQuantity of X band radar: 22 (flash flood projects)
® Improve rainfall field monitoring capability and data
transmission reliability of monitoring stations

/
Real-time Rainfall contour Storm flood
+ scatter chart surface distribution
Forecast Rainfall Rainfall Information
\_ grid calculation query

X band dual polarization
rain radar
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2.2 Flash flood forecast & early warning model

® Based on underlying surface conditions and parameter regionalization by considering
topography and secondary hydrological zoning and referring to provincial boundaries and

physical geographical zoning, the whole country is divided into 133 forecasting and early
warning zoning and 5,245 model units.

o _ Flash flood forecasting and warning zoning ,'
Distributed unit hydrograph of small catchment g
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2.2 Flash flood forecast & early warning model
® Put forward a spatio-temporal runoff yield model and China National Flash Flood Simulation
Model (CNFF) in an innovative way, and independently developed a modular distributed flash
flood simulation software FFMS and a 3D visual hydrodynamic calculation software FHMS.

[Temporal and spatial combination of Ir=5,245 distributed hydrological |
| runoff yield and confluence models || models in China |
v/, N— .

_.(series + parallel connection)

s
- Wz

4 @

B prmemswmnex  FHT semmse
| ahsitaseFHMS GPU/CPURITITH
I INBE swamumELE. =
E.ﬁg BEMAAIIHREL  Fem/FOM/FVMSRES A
B HIHZHRL RS S Sit

|
|
|
|
|
|
|
condition condition |
Parameters of runoff yield and |
confluence mode | Q
|

H -

|
|
|
|
|
I . .
I Convergon‘ Conversion
|
|
|
. |
Time + space I

container I Basic wm RN WA weER I
para <" . mmmm
<:II Mmeteruss  _axe . sowwes  amwsn.. rem I CPU/GPU
g o e R . I == e
Data + | small | Im S _cluster
target driven | water ws s - i g o SELE EECE & :”:f e
| shed g I |‘Jﬂ"xﬂ: Particle swarm — -
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VT e e | o L ———
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2.2 Flash flood forecast & early warning model
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® The dynamic simulation model of soil water content and potential evapotranspiration model
have been developed, and daily potential evapotranspiration map at 1Tkm grid and soil moisture
map products for flash flood forecasting and early warning have been released for the first time
(http://www.qgshzh.com/).
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2.2 Flash flood forecast & early warning model

® Put forward a dynamic critical rainfall analysis method reflecting the change of soil water
content and the nonlinear characteristics of runoff yield and confluence in small watersheds
without data, the early warning accuracy improved by more than 20%.
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2.3 Flash flood forecast & early warning platform ,
» 1 national platform

Monitoring and warning information > 30 provincial platforms
management system at national, » 2076 county platforms
provincial and municipal level _

3 !
gﬁﬁ%ﬁ&l&ll@lmm
HBES |4 RIGHR | Sl [ 2 ATRA | Stk | #E6E] f g

Automatic Monitoring County-level monitoring and bt Tapee
(56067 Rain-gauge and 22562 stage warning platform Warning message
gauge) transfer, evacuation
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Cancellation of Disaster

County-level monitoring and early B Monitoring and \ Early warning  { Emergency
warning platform

The system automatically extracts the real-time rainfall and determines the early

early warning statistics

services early warning release response

ity =
() wrimua Ao U g gt
O 1hmd (] st O misy

warning status according to thresholds pre-set. Then, the early warning level and

dangerous areas are determined as per the correlation characteristics between

small watersheds and administrative regions, and the early warning information

Bt
SRR

O @EKA
B
DRITRAGHR
KRG

is released. It has become a business platform for daily flood prevention and

decision support of county-level water conservancy departments.
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2.3 Flash flood forecast & early warning platform

. . - At present, the provincial platform has the comprehensive data and the high
Provincial

monitoring and operation and maintenance effect. The functions mainly include early warning

earl%/ V\i’:ammg monitoring, water and rainfall situations, meteorology, early warning response, basic
platform

information, disaster bulletin, platform use monitoring, data maintenance and so on.
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p0d monitoring & warning system

2.3 Flash flood forecast & early warning platform

National monitoring and eaﬂy  The functions mainly include rainfall monitoring, early warning, flash

warning platform flood analysis, etc., and a large number of reliable basic data are

stored.
- Characteristics and advantages of
t national Elatform 1
Big data 200TB
High
storage 600TB
Full- Mountainous
/ ‘ coverage areas
L [ G e, T High <2min
e TN performance
Hyperfine 530,000 small
High-performance scientific National flash flood disaster survey and evaluation WaterShed S
cqmputing c.Iuster ) resu!lts management system . . . o .
rl-‘légt;‘:rl;,srply(eed .lnformatlon e.xchangfa ?yastt:’nl:al flash flood disaster S|mu.Iat|fm and analysis H |.g|.‘| H lt ra te >
e e MUIi=  Narming information management systom precision 60%
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2.4 Community-based prevention system

» EEETS » OO » O

Responsibility system

—"‘| Evacuation group
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[ofes | | 1,190,000
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___________________________________________________ 1,291,000
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e o W oar
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2.4 Community-based prevention system

® Expand multi-approach for warning message delivery to residents and mobile population

o
. . 3 Rain-gauge and water
u satellite S , - b & .
Beido : e 4 I ‘ o stage alarm station
hand terminal
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e e of. ¥ .
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3.1 Multi-stage progressive monitoring and early warning system of flash
flood disaster has established and applied in China
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3.1 Multi-stage progressive monitoring and early warning system of flash
flood disaster has established and applied in China
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prevention objects such as flash flood early warning areas, villages along the
river, rivers and reservoirs in the hilly areas of the province, and realize the
refined early warning and forecast of flash flood disasters.
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® Up to Aug 2023, a total of 1101 episodes of meteorologiéal early warnings for flash flood disaster have
been produced and sent, of which 286 were broadcast on CCTV weather forecast program.

® The results also played an important role in the comprehensive risk survey of national natural disasters.



3.3 Support disaster analysis

® Analysis of dam break of Sheyuegou Reservoir in Xinjiang
® Risk assessment of Kule Lake collapse in Aksu, Xinjiang
® Survey on "7-20" extraordinary rainstorm disaster in Zhengzhou, Henan Province®

Risk assessment of Kule Lake collapse in Aksu,
Xinjiang

Survey on dam break of Sheyuegou
Reservoir in Xinjiang
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Survey on "7.11" flash flood disaster in Zezhou,
Shanxi Province

Survey on "8.12" flash flood disaster in Liulin,
Hubei Province

Survey on typical flash flood disaster
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Investigation of stormflood in Zhengzhou,
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Typical flash flood disasters
967 events happened

County-level flash flood
disaster warning dissemination

17.7 million issued

Warning message delivery for

10083

local responsible persons

s | 286 million delivered

Warning message delivery for
the public

/K % 5.22 billion delivered
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® Effectiveness
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In the past 10 years, the number of deaths caused by flash flood disaster in China has decreased by more than

70%.

Local governments and the public praised the project as the "umbrella for life safety” and "the project of cost-saving,

efficient and beneficial to people's livelihood"
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Contact: Prof. Dongya Sun, Dr. Xiaolei Zhang

Email: sundy @iwhr.com, zhangxl @iwhr.com




