KFKEBEAR(PHRL) $56%5 2025 F% 10 #

M4, XUET, BWRus, 2. HREFIFEFEE -1 I s B e Al . ATE Wi s 0 ()], KR K BB (o
), 2025, 56(10): 135-151. DOI; 10. 13928/j. cnki. wrahe. 2025. 10. 011

TIAN Peinan, LIU Shu, YANG Nana, et al. Evaluation of effect of dike merging measures on flood control and drainage in plain river
network cities; A case study of Xinchengnanwei in Wuhu City[ J]. Water Resources and Hydropower Engineering, 2025, 56(10): 135-
151. DOI; 10. 13928/j. cnki. wrahe. 2025. 10. 011

i

X 1 7 1748 Il X 3 R AT ) 34 i B ot HE
= M Efd . DA ST i T i e 1 9 )

WA, K A Bt & s xEE, W Om, FiEA,
BT, AT, B EAR

(1. PEAFAKERFFHEE, LT 100038; 2. KFHFHEFERK TEZRFAR P, bFE 100038;
3. PETWHBRIARUHAREK(ER)HERAR, LiFE  200029)

i OE. [B6)] Kb TP RAMRT T R4, RIK &SRR R, B
BEARFRE, BIFHITFLMAETR A RFPANART &, [FiE) AEHATIHRET AL, &
GOIRAE BT I 3T b xt by e 35 09 vd, B M el b — R AR AL, ST REARXBFNL, bd
FasphinKAs St T T AR E, BOBRTF TR R E R AR TR, [4R] 4REF.
KR M@ SN R TILH T AR KR A AR B ARRIEIT T AR, LA S ZAMHA 10a —8
B, B RIBAKEARGBDEERK, X5 18.40%; MEXHRAAf K ERL I K, X
A ROR B HREG, BRITHIT LG, TR I BHAK IR G RABHBRETH IR THRER, %
WBiBAIE 20 a —BBEFE, FIRATIB RBTAER LA AL DMRIER S EF BT, [ 4] BT F37#
A A A AT R IR T 6 5 R, 2 AHE LA, @ T N AT KL, IR T AR el s — R4S
BT ST VAR A AR DN K Fe W 35 R AEAL ) BF SRR T A TR MR T By sk e ALK . K A2 S AR
K IAFRBER AR LIE, T A AT R IR0 M a1 3k 3 A5 AL AL e My RAE 223845 5,
KR BT, FRITMMRT,; Frkdedy; BEEM,; LHT

I
'
1
'

o

DOI: 10. 13928/]. cnki. wrahe. 2025. 10. 011 FrgFlE (FIERS) #RER(OSID) : i
. i . = ',_'_ e E g
hESES. TV213.4 XEAPRERD . A XEHS: 1000-0860(2025)10-0135-17 =5 F i o
i

Evaluation of effect of dike merging measures on flood control and drainage in plain river network cities .
A case study of Xinchengnanwei in Wuhu City
TIAN Peinan'?, LIU Shu'?, YANG Nana"*, LI Min"?, LIU Yuanyuan'’, XIE Sheng’,
LI Yunjie’, HAO Xiaoli"*, HE Xinhang"?, LUO Yujun’
(1. China Institute of Water Resources and Hydropower Research, Beijing 100038, China; 2. Research Center on Flood and

Wi B H: 2024-08-07; fEEIHHA: 2024-10-06; KA BH: 2024-10-15; MM B 2025-02-27

E&£WMA . EZEESHLITR(2023YFC3008502)

EEEv: HIER(2000—), 53, @i-HgesE, RENFUK I F AL B RIHISE . E-mail: tianpeinan@ edu. iwhr. com

BEEE. X1 &F(1975—), B, IEES TR, WE0rEAd Sm, M4, 322N R it By ek Rt B A BIE5Y . E-mail: feds2001 @
iwhr. com

©kEditorial Department of Water Resources and Hydropower Engineering. This is an open access article under the CC BY-NC-ND license.

Water Resources and Hydropower Engineering Vol.56 No.10 135



M, &/ BTN FRA M bR ARS T e AT R T A 4

Drought Disaster Reduction of the Ministry of Water Resources, Beijing 100038, China; 3. Shanghai Municipal
Engineering Design Institute ( Group) Co., Ltd., Shanghai 200029, China)

Abstract; [ Objective | Plain river network cities in the middle and lower reaches of the Yangtze River are located in flat and open
terrain with crisscrossed river networks. During flood seasons, higher water levels combined with lower urban elevation often lead
to poor drainage, making these areas highly susceptible to flooding. Dike merging has proven to be an effective method for
addressing flood issues within dike areas. [ Methods ] Taking Xinchengnanwei in Wuhu City as an example, the effect of dike
merging measures on flood control and drainage was systematically evaluated. A refined flood-inundation coupled model was
developed, incorporating engineering infrastructure, rainfall, and external river water levels. Seven scenarios were designed to
simulate changes in flood risks before and after the implementation of dike merging measures. [ Results]The result showed that,
under different rainfall conditions and external river flood return periods, the inundation area in the study area decreased
compared to before the implementation of dike merging measures. Specifically, when the return period was 10 years, the
reduction in inundation area in high-risk zones was the most significant, reaching 18. 40%. As the design storm and flood return
periods increased, the effectiveness of these measures gradually diminished. After implementing the dike merging measures, the
main drainage infrastructure in the dike area, such as the Jingfang Pump Station and Zhugang Pump Station, was able to meet the
urban drainage needs. However, for rainfall events exceeding a 20-year return period, it was necessary to pre-lower the water
level of the Jingshan River by activating pump stations in advance to ensure their proper operation. [ Conclusion ] Dike merging
measures can effectively reduce the flood and inundation risks in plain river network cities. Combined with drainage engineering
projects, pre-lowering internal river water levels enhances the city’ s flood control and drainage capacity. The refined flood-
inundation coupled model can comprehensively simulate the interaction between floods and urban inundation. Technical support

can be provided for flood control and drainage planning, as well as water engineering scheduling in plain river network cities,

along with theoretical guidance for establishing refined flood-inundation coupled models in similar dike areas.
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Table 1  Variations in drainage capacity of pump stations before and after dike merging
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Table 4 Urban inundation risk levels

KBS ARIR AU 254 BRI/ m
#woI AR XU 0.15~0.30
w1 R 0.30~0. 50
AN | =l 5 >0. 50

7.53 km® K 5] 9. 96 km*, B Z )R, BUKE
i 6. 87 km? ¥ K5 9.55 km?, BRI IFIF 44 it X T A1
TR TR AR 8. 76% F IR 4. 11%

TEANTR) RS 25 5 s e K TR 7 1T, TR — BBl 5 6
B KUBS S T, BRET IR R i A OR &
WrHEsE . 10 a — 18 B IR EF IE 37 5 v XU DX S8 BR K TvT
TR 35 5] 18, 40% , 111 5 XU DX B AR K 1 AR
A HIIR R AL 5. 16% ; AR, 38 i BE IF If 1F 4%
it DS A RS A5 2 A v B X SR B T KU B A
RUREA, RG22 g AU 45 IR X, 7 20 a
— I 50 a — BB SRRV DX i R
JEHF R WA Z mr A s n, BARBUKIE S an 3k 5
%,

x5 AREHBEBARTRKAFER

Table 5 Inundation areas under different simulation scenarios

BB | e | BEITNE | BRI | wim
mobrat | SRR v | mmR |
AKEI/a /m /km? /km? /%
0.15~0.30 3.61 3.42 5.16

0 0.30~0. 50 2.11 1.97 6. 58

>0. 50 1.82 1.48 18. 40

A i 7.53 6.87 8.76

0.15~0.30 3.47 3.51 -1.13

o 0.30~0.50 2.29 2.13 7.03

>0. 50 2.30 1.92 16. 36

A 3 8.07 7.57 6.18

0.15~0.30 3.65 3.71 -1.55

% 0.30~0.50 3.07 2.97 3.35

>0. 50 3.24 2.87 11.21

& it 9.96 9.55 4.11

3.1.3 FZ4# IR

WA 2/, LR XA, KA 55
VLA, 7850 a — i [0 A AN KIS, 7K A7 5 %)
11,44 m, PPl d i s i Ja, I8 L oA £ IX
FEHBHR, TIPKEE R ol BEAT AN, LA SR
AP, MREF I I A% E B R AN TBE KA R IR L
T 5 e KA A 3 A R AT, T8 50 & — 38 R Y A AT
VLUK I R R KA 7,26 m, HARGK A FE i &l 9
7N

144

3.2 tRhumBERE T Tt 18 B X i i IXURS: A 5 )

BRIFIEIFI, LA PR B A S MK 4T
% H1 BB KN K 6.96 m, EEHEK TR T
I ST F S BT R 7. 00 m, AR R 2
38 50 a — I FERRET, IR LR S KA 7. 26 m,
AR IR B KA, RIS IE R B T A, AR
I T A T A A S e TR A AR 5 2K, R B AT I A
i 2 Il A e s (], PR i A T 98] LT A T
MR, Z55 R, il 50 a — M PN IE T,
PRI IR L T B 2 3,90 m, IR L 0] 55 i 2K or 5 2
6.90 m, fIKF 1 & KA 0.06 m, FEI5 0] IEH iz
175 UK T BRI AIK K 7 i s A sk 2, A
9.55km® J/NE 9. 04 km®, FAKHE B LR KB K A7
L FEANE 10 Frs

4 ZFRTe

4.1 REMEAMERRYE

P J ] g 2 DX AR | T A, TR ORE
WA o XTI B A R B T () R B T OC AR
IR RS R N SR 309 TR /5 ) o A TR UE S 2
JKFNBFHERE o SRTT, A ST AR Y PR kR LA B
S AR, IR SR XU B g2 B, R R
Xk —Pkik, BT R F K SCHIK 3l ) 80 11X )
PHEEF AR AT Ry R B b RBE 0L 5 O, DA Bl
TR ) VA R R R K S A8 Ak, T B T T 6% 7
HEW RE ) o

AR el K-means B8, Bl THETE
WITTC AR I BLRRE R 25 2R . SR GEmBIM LG, %07
T A U ST T S IR e R SR AR R Y
AR, FERETLZRTE, ArcGIS 253 L5 B R A4
RO Z A TR, TlED mids s
ArcGIS S7K P B, & T — B a7 A i
P L X EF XN B AU T v, a2 T DX i R
i HERE 1, R “ORFREE" BLEl N B7 Btk i
FEVCAT DL ; ARSI 55 0] S0 % B a9 A
ArcGIS AT = M MG ALBE, Az K 07 5 1 35 = 10 5%
Fihgk, WP R0 T A X B KA
X RN VR AR PR TR, 5 32 2O T # 2 A
TCERGAHURERT | 20 . K S BUKZ B 3h 52
Hid R, MHIZT, ST ANk s — A S AR L
R HERNHIE | G K2R, REf
PRI SRR . UK 5N s R, JF i
P Y & TR OO, P T T RS A Al S N 2
WED R, BEAE Ry 3l T By 9k 4R A4t BN 4 T A DR SR S

KFKEBEAR(PHRL) $E56%5 2025 F% 10 #



ARFKEBRA ()

6

BRI, ISERT IR A

W, /BT TN F R RS B AR &

(b) BEEFJE10 a—i8
10 a —IBERIFRIFFAKIER

I
— WL XA R

BUK IR BE/m
B o.15-030

[ 030-0.50
B -0 50

il
—— W XA R

HUKIRJE/m
I 0.15-030
[ 030~050
B -0 50
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