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Systematic Solution to Typical Waterlogging Problems in Northern Cities

TANG Lei, ZHOU Fei-xiang, WANG Wei-wei, LIU Guang-qi
( China Academy of Urban Planning & Design, Beijing 100037, China)

Abstract:  The preparation method and implementation effect of a systematic plan of a typical
waterlogging area remediation project of a northern city in China were introduced. The causes of
waterlogging from the scale of the catchment zone were firstly analyzed. Then, a systematic plan
combining the optimization of water catchment zoning, the reconstruction of the source emission reduction
system, the reconstruction of the drainage pipe and canal system, and the construction of the drainage
system were formulated according to the objectives and requirements, and a drainage model was
established to quantitatively evaluate the implementation effect of the plan. In the case project, the
catchment area was reduced by about 24% through local drainage pipeline adjustment. The target
requirements of annual total runoff control rate of no less than 70% and annual SS reduction rate of no
less than 60% were achieved through the sponge transformation of residential quarters and roads, and the
runoff peak value was significantly reduced. The drainage standard of pipe and channel was raised to
2-year return period through the improvement of rainwater pipe and channel. The drainage capacity and
storage capacity were improved by setting channels where excessive runoff flowed into the river

(greenbelt) in many places along the sidewalk, and the waterlogging prevention reached 30-year return
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period standard. Through the reasonable organization of runoff and the reconstruction of drainage and

waterlogging prevention facilities, this systematic plan not only eliminated the urban waterlogging

problem, but also achieved multiple goals such as total runoff control, runoff pollution control, landscape

improvement and groundwater conservation, which could provide reference to other cities.
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Catchment area and rainwater pipe network distribution
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Fig. 1
map of Qishui Road waterlogging area
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Fig.2 Elevation distribution profile of Qishui Road
( Xiangjiang Road — Changjiang Road )
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Fig.3 Schematic diagram of technical ideas for the systematic
scheme of waterlogging area remediation
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Fig.4 Schematic diagram of catchment zoning adjustment
and drainage pipeline reconstruction scheme
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Fig.5 Distribution of source emission reduction projects
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Schematic diagram of inflow river channel of exceeding-

Fig. 6

standard runoff in Qishui Road
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Fig.7 Pictures of inflow river channel of exceeding-standard

runoff in Qishui Road
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Fig.8  Simulation results of regional waterlogging risk before
and after implementation of the systematic plan
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Fig.9  Overall layout of Qishui Road reconstruction

facilities
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Fig. 10 Process line of runoff and outflow of Qishui Road

after sponge reconstruction
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Fig. 11 SS concentration process line of runoff of Qishui

Road after sponge reconstruction
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Fig. 12 Runoff comparison of Qishui Road before and after
sponge reconstruction

5 4

@ A PRIBTT 5 FRUK TR R, A A 5
S HYITT N BF BRI &R B B B X G — X
— R R GACTR R TT 5, AEBE AR A A B AR
SR E R, IR B BRI TAE & T S
b ARG, G SR IR R K A SRR AR AR R
5 S AETE , O 5 B ik R G ST

@ TEE ST 5 ¥ XU R R G T R
G RLIIK I3 DX A RUBE R G 0 A AL 5 AROK B
IR FE IR AR P XA R IR R St K
IR RGNS HRT RIS 28 48 A B A I 42 H 3 0k Y
OSSN . EADFFE SR H ol R R HE AR
LRI AR I IXYE B D 2 24% , .35 0800 By U
DI g ot 5 20 2o /DN X T A AL G , S RAEAR
T 8 AR R AN TF 70% 4SS IR RN F
60% [ HAREER , [R] s A 25 PR ARAR L e (L, Dok A5 1Y
HEAHS 7 5 368 3 TR 7 A 2 s o3 A IR A o
PP 2 AF 1 I AT IE B E 2 AR AR
N (et ) 8T8, i o HE BT BE ) A & RE ), ik 3
30 AE—iB NPT BT A bR . I R K AR R A S B
ZUFNHEK B 97 it 28 48 i B, 76 11 Bk PN 195 [r) A
AR TRIIN , SEBUAR IS i P ) AR U T e Pl LR
THFIHL B KIRFR 2 E H AR,

@ AT ETENT I T8 FEARTE BRI T Ay
FETRAT () G 8 ” A, 85 72 A AT T8 S AR T
R DM B T N e g PR OC AR ARG L T3
PR TDE AR AR TR (ZR30) BEAE , 51 5 3% B RS I

N HE A KA, 00 A R0 5% ik 2 7 DX SR BRUK TR AL
BORBA —E 1 ) e, AE HL AR T, < Hi b
PRV (it ) S T RS AR 7 i 1od 8 A T
A o

SEH:
(U] JA XM, i, . i A 97 B i BRAR B [l At
Srprl)]. KEA,2018,33(3) ;147 - 151.

Zhou Hong, Liu Jun,Gao Cheng,et al. Analysis of current
situation and problems of urban waterlogging control in
China[ J]. Journal of Catastrophology, 2018, 33 (3):
147 =151 (in Chinese).

S, e AT DR, S BRI s A 7 R A A TR T
e s B R s [T ). P [ 45 K HE K, 2015, 31
(23):120 - 124.

Zhang Liang, Yu Lu, Ren Xinxin, et al.

(2]

Construction
strategy of sponge city based on historical waterlogging
survey in Shenzhen [ J]. China Water & Wastewater,
2015,31(23) :120 - 124 (in Chinese).

[3] Tuomela C, Sillanpia N, Koivusalo H. Assessment of

stormwater pollutant loads and source area contributions

with storm water management model (SWMM) [J]. J

Environ Manage ,2019,233.719 -727.

W—R, KR, RiEF. 5T XPdrainage #5081 Jg A1

DX A Ty LI 7 SR L ] skl M A =2 40, 2018

(7):126 - 129.

Yang Yifu, Guan Tiansheng, Wu Lianfeng. Simulation of a

Urban

[4]

sponge city based on XPdrainage model [ J ].
Planning Forum,2018(7) :126 — 129 (in Chinese) .

), J L BRVEE R, L, T
FRIM, =2 iy AL | i B At i S 7K
FR ORI 2 3 T A R SR KA B R
A TAE,

E - mail ;398501864 @ qq. com

W7 B #7:2020 - 04 - 20

1EB T i 45 (1987 -

. 144 -



