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1. Background

1.1 Flood disaster in China

® Rain and heat in different periods, with more rainfall in
summer and less in winter
® The territory is vast, with significant differences in flood
characteristics between the north and south
® The rapid development of social economy, results in
significant losses and impacts from flood disaster
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1. Background

1.2 Flood risk management

Flood forecasting

Flood warning

Flood control operation
Flooding risk maps
Flooding risk zoning
Flooding prevention zoning

Flooding insurance

etc
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1. Background

1.3 Comprehensive risk survey

® Organize: The first national

comprehensive risk survey of

natural disasters from 2020 to 2022

® Task: Natiaonal Flood and Drought

Risk Survey, The Ministry of Water
Resources, and guided local water
resources department

Stardand: Technical requirements
for flood risk zoning and prevention

zoning (FXPC/SL P-01)
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1. Background

1.4 Research Idea and purpose

N
® |dea: adopts the technical

requirements, selects a county-
level administrative region in
Jiangsu Province, China, studies
the feasibility and applicability of

technology method

® Purpose: To provide corresponding

P 451 opinions & suggestions
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2. Methodology

2.1 Regional overview: Tongshan District

® Northwest of Jiangsu Province, a ”—+ |

total area of 1900 km? and a L.

population of 1228500
® "three plains, three mountains,

and the old Yellow River channel,

a high ground"
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2. Methodology

2.2 Technology roadmap Risk Zoning _ . Prevention
( Basic datzll collating ) Zoning
® WRM, SL483-2017, 2017 4 ;
i Design flood Zoni it divisi Topography & meteorology
® WRM, Trail, 2019 = K Zoning unit division pograpihy gy
! River & lake system
® WRM, FXPC/SL P-01, 2021 P=0.1 - Analysis scheme formulation _
P05 n Flood control infrastructure
® Flooding risk zoning framework s | I T
. . . = | | | Simulation model construction Flood prevention standard
® Flood disaster prevention zoning il - g |
¥
Depth 2 ; | Primary key
framework P } Risk elements calculation exehtion zna
Velocity ] Preven.tinn Zones Secnnd.ery key
Comprehensive risk index classification prevention zone
Extremely high risk (FRI) - Medium
TR ] prevention zone
TR : — Flooding risk - |}  Genaral
viedimum ris Risk Zoning m';““ng " distribution Dreven“on zone
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2. Methodology

2.3 flooding risk level classification standard

Flooding Comprehensive Risk Index (FRI)

FRI = z?zo (Pl ~ Pi+1)(Hi+;Ii+1 ) H

when FRI<0.15 is "low risk"
when 0.15<FRI<0.5 is "medium risk"
when 0.5<FRI<1 is "high risk"

when FRI>1 is "extremely high risk”
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2. Methodology

2.4 Prevention level classification standard

P1 —=0.2 or P1—=0O.1 or
Other
— — —
Standard P2 =0.5 P2 =0.4 P2 =0.3

High & higher Primary key Secondary key Medium General

standard pPrevention prevention prevention prevention
General & low Secondary key Medium General General

standard prevention prevention prevention prevention

P1 = 2enthiy 1009%
Ato

P) = AentnitAme y 1 ()00

to

® A, refersto the total area of the flood protection zone in a
prevention zoning unit
® A, A, A, arerespectively extremely high, high, medium

risk area of the flood risk zone in a prevention zoning unit



2. Methodology

2.5 Flooding simulation

® build a hydrodynamic model,adopts one-
dimensional and two-dimensional coupling
hydraulic calculation methods.

® One-dimensional unsteady flow simulation of
river channel is based on Saint-Venant
Equation, and the model construction is
mainly to create river cross-section, hydraulic
engineering facilities and their regulation rules

® Two-dimensional flood flow simulation is

based on the shallow water assumption

O Continuity equation:
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2. Methodology

2.6 Flood analysis scheme
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3. Results & Discussion

3.1 Overall flooding situation

® Statistics could be conducted according to four zones
® 50 years design flood: 399.59 km? (>0.01m) and 208.97 km? (>1.00m)
® 100 years design flood: 491.75 km2 (>0.01m) and 255.1 km2 (>1.00m)
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3. Results & Discussion

3.2 Risk zoning results & map

® the extremely high-risk area is
12.96 km2, accounting for 1%;
® The high-risk area is 58.88 km2,
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3. Results & Discussion

3.3 Prevention zoning results & map

® the whole area of Tongshan District

belongs to the general prevention
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4. Conclusion

(a). When considering the regional landform, watershed, river embankment and other linear infrastructures,
Tongshan District is divided into four main river/lake flood zoning units: Nansi Lake west unit, Middle
Canal south unit, Old Yellow River unit and Kui River unit, this zoning division is acceptable.

(b). According to the flooding simulation results of two different frequency flood scenarios (P=0.01 &
P=0.02), the calculated flood risk factors, mainly inundated water depth indicator, and the flooding risk
grades are carried out, so as to the flood risk zone map is drawn based on the FRI, which conforms to the
actual spatial distribution of flooding risk in Tongshan District.

(c). According to the current flood control standards in the four zoning units, the flood disaster prevention
zoning grades of each unit are analyzed and determined, and the flood disaster prevention zone map is
drawn integrated with flooding risk zoning, which is consistent with the key flood control engineering

projects planning in Tongshan District.







