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Control of Runoff Pollution Based on MIKE+ Stormwater Quality Model
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Abstract: This paper constructed the regional pipe network, river network, catchment area and
water quality model of Qianhu River system in Nanchang City based on MIKE+ platform according to
regional planning. The model included runoff pollution control measures such as initial rainfall interceptor
pipe, intelligent intercepting well and storage pool. The runoff pollution of a single rainfall was analyzed
by pollutant buildup/washoff model. Three methods for intelligent interceptor well control were analyzed,
and the performance of intercepting system for runoff pollution control was discussed. The simulation
results showed that the runoff pollution had obvious initial effect. When the intelligent interceptor well
was controlled according to the water level of the storage pool, the full capacity of the storage pool was
utilized without obviously diluting the initial rainwater. The intercepting system was capable of protecting
the water quality of the river to a certain extent, and the control performance of different pollutants was

closely related to its washoff characteristics.
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Fig.1 Study area and location of river system
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Fig.2 Layout of initial rainwater collection system
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Fig.4 Model plan of pipe network and river network
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Fig.6 Change of COD concentration and COD transport

in upstream and downstream pipes

3.2 FEEHERHIEF TR

PR GEAUR I i T Ik R R, S BUE R S
SR B BRI K A BB R T, FRAR 1
Jiti F4 Ak BRRE T3, A7 3 K K S 22, 5 e R AR I 7
AR SR o AT B4R A IR AR T] KR AR
#, LRonT S B RE A4 ) B O )Tz
Qe ff AR )4 o) D) 2 B S AR ROCR Y 56

+ 127 -



405 B3M

OE 4 K HE oK

www. cnww1985. com

B ARBRGTE AR XT 3 R R T A

T % — « R 4l A 2R 0 0 1 T o ) (R
PR o AT H A F K AR AR ME A 4 mm, 42 1R
R RN IR 21 4 mm J5 SEIR — 2 1Y A5 38 A T B () P DG A
FELGR IR T T o

T 28 T RR R BRI KA YO
FE KA 35 3145 F I 1 1 A S A A TR, ¢
PR R 3 el 1]

07 %8 = AR R A v M B K A R . 2 R g
X IO ) B K 7 3k B T K AL I 5GP BR i
7.

HR AR RO 7R, 22 o v = LA Oy 3 AR, B RN
16 min J5 MBI IA ] 4 mm,  1~5"8 25 M0 1 & i
A IR 435310 ok 42 .44 .39 .45 .54 min, BIFFFT A 2] 4 mm
B, 75 B AEIR 23~38 min Ji A BRI , A GE 15 2]
BB ITaE S . TR E I K X TR RN
ANTA), HE T I A) A 22 15 min, H 2516 5 1) LA 595
A U R TEAR DG, IR R — iR AR P T 4t
— AT 1 04 T 2O LA TR) s R E LA I8 5 it 36 )
BRI W BT 68 1 B8 238 1 TR KR B
28 MR I B 3 0 A ) HOG By ) ORI, AT DA
U b o 7 R — Y I R, 7 28 80 B 25
X A — > HE 11 SR BRUAN [R] 49 O 1] Bsf 6] DA B Ay 7 1 b
B BRI K . R X A 7 ), U~5 8 &
b 19 78 B2 4 51 A 0. 35.0. 43.,0. 065.0. 93.0. 60,
EAS I B, 38 & i i FE W BN 2 10%. TEAS
O P R JE ) R A7 200 T, 3¥98 5 b 2 die S e Wi 1, D
AFDRT S Ui A A4S N T RO B R T R
B A5 T, et S PR 3k PR T AR PR DG FAT 8 78 1t oK i 2 3]
BT BRI W . PR, 76 S8R TRE Hp SR
& = E A 7 RN, B R 2 $E R &
AHRRE ST, MRB RS b CRAET YRR 7K AN B R
3.3 HVIMEIRRGEXRIFITLE BRI

K R T 56 = R RE A T AR R A R
T4 2 h J5 , 1'~5 38 35 3t N 1Y COD Y& Ji2 43 51 Ky
274.5.240.6.223. 8.265.9.213. 3 mg/L., % E¥)H
AL FRE it H 7K R — 2% A bRt AR T R A A
R, 5 A8 I 5 R 8 4 T 1 COD B 43 il oy
1728.7.3297.4.816.9.3 562. 4 13 266 kg, COD
I B R 12,67 to [RIFE, AT 35 i BOD, 1 Hil ik
SR 2.5 ¢, 2 A HITEE i R 245. 9 kg, SN
HIRLS R 62. 2 kgo

LA T 980~ 3 A S 6 455 A ) 7K 5 6 O AR 4
XIATTE AN o 3R 2 by e T o e PP s A 4 i T
W fEL . ABAUEE R I, R 2R G0 o R ) 4
PE R QA — B RIE T, L COD A4 il
RO AR A WG, X TP A5 RO e 22 o XS o
BB TS Y S B I 1) A2 1 14 ih 2 o0 A, P B
G5 4 PGP bR PE AR A 5 o ERERT 1 h
I} COD ¥ B (IR B2 19 10. 8% ) E 28 KM 1) Ik,
TP ¥ B (Ol W (E Ve B2 1) 28. 6%) AT AR 5y, IR
I E M FE W AT A A e LB TP i I . AT
U, AN TR) 35 G i e W 1) R A 2 X6 B AR 8 )
REARRSE M, (A AT IR AT ST . Rl 400 1R 48
UL 2R GERY BT v, R AR 3 o 4 i 1) T 25 e
TEAR G BEAASE , T S AT BER R L ORAP K AP

R2 KEEELASREMEERE

Tab.2 Peak concentrations of pollutants at water

quality control location mg- L™
It H COD BOD, | NH,-N TP
R RS 170.5 43.4 9 1.43
WEBIRAS 119.0 38.3 8 131
4 %

PLrE B T RTS K R AE A ST 4, MR s AR
W BLA T A2 Ui 75 Y i MIKE+7K BB R %)
TS PR K BT T o0 0. 45 R R R0
15 g B B I S ) ALV, i Y COD |
BOD,,NH,—N & TP # (= ¥k B 43 5l iK ) T 375.87.
17. 8 Fi12. 8 mg/L. i i3 ¥4 GE AR I = Fh A ] Y
il SRR, USRI R FH 1 b AR A 4 361
2o MRS Hr 2 B U R G V) TE K BT B —
PO AP VE T, (0 BARSCR 5[] 15 G 4 7 o e
FETERROCHK  (HAS i — 0 5% .

SE -

(1] ZEWe, 245 K VPRI, 55 . BRI T e K R 15
e hila B pg R - LU BT SEs K RO B ] 3R
B TAR,2020,38(4) : 124-127,140.
LI Xiaoli, LI Yifei, XU Qiuhai, et al. Application of
intercepting shunt system in water pollution control and
treatment: a case study on Xingfu water system in
Nanchang [J]. Environmental Engineering, 2020, 38
(4):124-127,140(in Chinese).

(2] EHZ%. WK e 30 HE K 2 48 v i

+ 128 -



www. cnww1985. com I B, 5 AT MIKE+RFAER 69 12575 L 325 AF A% %40% %3
[J]. EYKHEK,2012,28(10) :45-47. Influence  of impervious surface roughness on

(7]

WANG Xiaojun. Application of initial rainwater storage
tanks in urban drainage system [J]. China Water &
Wastewater, 2012,28(10) :45-47(in Chinese).
WA /0N e . A0 A A BT A 2R
TR AR LT P K HEK 2021, 37(12)
93-97.

ZENG Muhai, XIE Xiaolong. Application of initial
rainwater storage tank in a lake comprehensive treatment
project in Wuhan [J]. China Water & Wastewater,
2021,37(12):93-97(in Chinese).

ESCINED-SE N S E I i 7 el R R
S T E A BT S AR LY. g R HEK
2020,36(12):106-110.

WU Haitao, YAN Aiping, ZENG Xiangguo, et al. Design
and optimization of combined initial rainwater storage
tank in separate drainage system [J]. China Water &
Wastewater, 2020,36(12):106—-110(in Chinese).
Sy, T4, 4TG5 . HEKETRUR R 1L 2%t
TELALZ A 52 R BT 58— LA MIKE URBAN %K 4y 51
[J]. #ikHEK ,2019,45(3) :132-138.

MA Panpan, YU Lei, PAN Xingyao, et al. Study of the
influence of different generalization methods of drainage
model on simulation results: a case study of MIKE
URBAN [J]. Water & Wastewater Engineering, 2019,
45(3):132-138(in Chinese).

XL, B2 A bl 55 . BT Mike S5 (1 1 45 3 1T
7RSI DT SRR A LI . 450K K, 2019, 35
(12):13-18.

LIU Longzhi, MA Hongwei, DU Yao, et al. Analysis of
waterlogging renovation effect in sponge city based on
Mike model [J]. China Water & Wastewater, 2019, 35
(12):13-18(in Chinese).

BORIR L WSCH B R, A L NI K SRS B X I
T TR JEUBORL ) #) 2R BRI o RS o (D], PR BT RE
2021,42(7):3328-3337.

SHAN Xihuan, XIE Wenxia, LIAO Yunjie, et al.

[8]

[9]

[10]

[11]

accumulation and erosion of urban non-point source
particles [J]. Environmental Science, 2021, 42 (7) :
3328-3337(in Chinese).

ZREE IR DX R 43RG BE X SWMM BT 7 1 30 i
A S URTS Qe ST A SRR R O BFFE (D . JEat: b [ 2R
R AR, 2015.

QIN Pan. The Influence of Sub-catchment Size
Delineation on Urban Non-point Source Pollutants Load
Estimation Based on SWMM [D]. Beijing: Chinese
Research Academy of Environmental Sciences, 2015 (in
Chinese).

SRR L TN T A DX AR A AR RS e BT
BRFEID ] J7IN AR B TR, 2012,

NIE Tiefeng.

Guangzhou Urban Non-point Source Pollution Load

Calculating Techniques Research on

Caused by Stormwater Runoff [D]. Guangzhou: South
China University of Technology, 2012(in Chinese ).
ST . AR W R R KR T MR i T A B L
FHID]. ARV W R TAL R, 2012.

WU Jianli.
Methods

Evaluation and Application of Typical
for Rainwater Utilization of Low Impact
Development [D]. Harbin: Harbin
Technology,2012(in Chinese).

A G A BB, A L KA T R R AR AE B W R
BIRFFELT ). 2K HEK ,2015,31(5) : 100-104.

LI Jing, LIU Zhisheng, XUE Xiquan, et al. Study of

Institute  of

rainfall characteristics and pattern in Changchun City
[J]. China Water & Wastewater, 2015,31(5):100-104
(in Chinese).

+ 129 -

fEEE ST £ (1992- ) LA Bt =gk
AR, F BRI ST 0] S i B s HEK TR
Wit

E-mail: hijackwangzhen@foxmail.com

Wo#E B 8 :2022-03-22

&8 H #7:2022-05-07

(% AT %)



