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Impact Assessment of Transforming Weir to Sluice Gate Scheme on Quantity
and Quality of River Water
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Abstract: The comprehensive environmental protection of urban water system is the key to
improve its ecological environment. To solve the failure of overflow weir caused by the high water level of
9 branch channels flowing into Nanshelang and Dazhenpu drainage channels in Nanshelang-Dazhenpu
drainage district of Dongguan Ecological Park, a MIKE11 one-dimensional hydrodynamic and water
quality coupling model was constructed to investigate the impact of transforming weir to sluice gate
scheme on water quantity and quality of Nanshelang and Dazhenpu drainage channels. After the
implementation of the scheme, the pollution load was reduced, and the water environment of Dongguan
Ecological Park was effectively improved. The reduction rates of COD, ammonia nitrogen and total
phosphorus of Nanshelang drainage channel were 58.4%, 51.5% and 46.4%, and those of Dazhenpu
drainage channel were 51.2%, 48.8% and 42.3%. This paper provided another option for the treatment of

polluted rivers in high-density development areas.
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Fig.1 Land use and distribution of runoff coefficient of

=1

Nanshelang-Dazhenpu drainage district

A HER 5 RIINHHER A T AR SEA AR L H
TR T AL EE T A5 LR A HEREUR A R B 55 A A
HRATEGE I . A5 - KYINRHEZK 53 X T R 2 R
7 270 hm?, BRI BE A5 M T AR 2 5 50% , Forbis
TARZEEBR NI TE LA 3 030 hm?, IR 5 H]
Hiu T LY 7 199% 5 A 25 BE AN T 290 4 240 h?,
PREE M AR 2 Y 63% . A4 TG K T 9 4%
HEUE A 7 A5 I HE SR AR IS HE S , P SR 1K
Wi

h T OB AT HE— 25 WY B R A B - R
HHEK 2 X R 23 R 22 A g HEK 2 X, WK 1(b) .
AR L 22 B0 0 A7 18 D0 AT 0, oh ) B Y i
BEPE R, A A R AN AR It 2R A s el X
1.2 KEHR

A B - R HE A 2 X ) /K R o e a5
HEBE IR HE TR AR HESE , B HE R 5 R HE R
ZIE AW . 9 &I (e b HER bt
R ORE—E RE MOHEE SURHEE T HE
W ARPEHER) B AT A HER . s R W,
2 B - R HEAK 43 DX 95 7K Gl Y HE S |
5 Wk S AR IR B [ HHE S HEE AR VT FE R 0

9 4% USRS, A AR K I A 45 FEL A 1 B HE
15 7K RIRR 26 I 7K, AR A B ELK A . Ry itk
IREEIA, 7R R4 S0 PR 1 M i (L 2) .

om0 PR Vi
Lo BRI

B2 BmEA-KIFEHKRSXKRESKITEFANS 6
Fig.2 Water system and hydraulic structures distribution

of Nanshelang-Dazhenpu drainage district
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Fig.3 Distribution of secondary catchment areas with

straight sewage outlets
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Fig.4 Layout of straight outlets of sewage from the nine

drainage channels into the river
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Tab.l Maximum water level and flow of each

river in current overflow weir scheme

I H K m AR H S/ (ms7")
A WIHER 1.80~2.19 105.4
BHER 1.80~1.92 82.5
IR 1.80 6.0
R TR 1.90 9.3
iR 1.98 9.4
SRR 2.20 27.1
tREBEHES 2.23 23.6
KIIHHE R 1.70~2.10 54.0
H it 1.85 83.0
H 3 HEE 1.89 21.9
biE—E 1.93 5.1
HOHEE 2.15 27.3
TVHER 2.16 7.6
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Tab.2 Water quality simulation analysis of each

channel in current overflow weir scheme

mg-L"
COD AR A
i H e | AR | Em | R | EBE | AREY
AW | 1256 | 952 | 110 | 9.7 | 34 | 2.8
HHER 642 | 44.1 | 64 | 52 | 2.1 1.6
I 1375 | 771 | 97 | 78 | 3.0 | 23
b8 | 1136 | 632 | 73 | 63 | 23 | 1.8
Esn=ct & 1012 | 675 | 82| 69 | 26 | 21
SORHEE | 1269 | 89.8 | 100 | 89 | 3.1 | 26
TEREHEE | 1297 | 956 | 104 | 94 | 32 | 27
KYEHELE | 98.8 | 71.1 | 102 | 80 | 32 | 24
A 603 | 441 | 64| 52 | 21 | 16
HBHEE | 1321 | 662 | 85| 68 | 27 | 20
bR —§ 885 | 608 | 7.6 | 64 | 24 1.9
WOHERE | 160.8 | 908 | 9.7 | 88 | 3.0 | 26
FYPHEE | 1294 | 979 | 11.1 | 9.8 | 34 | 29
3.2 HRUEM R RITM
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0 5
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Fig.5 Facilities layout in the scheme of transforming weir

to sluice gate
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Tab.3 Overflow times and maximum overflow of
nine branch channels in the scheme of transforming

weir to sluice gate

WA FR | s R K/ (ms™)
IR 4 2.7

L 3 8.4
JiRRE 3 6.7

S HESR 11 16.2

R HE 5 14.3

H R 20.5

HiR—# 1.7

O HER 12 10.5

TUHER 5 3.6
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TR FR B 7RI ) SR A SR e KL, PR B HE D 2
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TG YLt A WAHE IR AR Y COD VR EEHIIE T 55.6 mg/L, HIJ#R
3.2.3 JEIK AL K 58.4% ; - ¥ S R B HIIE T 5 mg/LL, Il U %

SRCHE B IR 7 ZE St L P AR L 9 4% SRR
P 5 BTHE S AN IR HE IR A 7K o, DA T A 3] 4%
JKJER B i MIKE 1B RIETL 9 4% S 3 /K i
B (H R A B HESE A K HE R (475 e 1 ik 1 45
B 7 RORHIE, BARTG e HE R LK 4. ETKR

51.5%, 4F 24 5 Wi ViR B2 1 980 T 1.3 mg/L, Wl Ry
46.4%. RYWFHERAEY COD M T 36.4 mg/L,
COD Hil 8 5K 51.2% ; 4F- 3 2 U FE 10 T 3.9 mg/
L, I 2 48.89% ; 4F- 141 MV B2 6L T 1.1 m/L,
IRy 42.3%

x4 HREREHFRSRENRNARSTEKRNRSRE

Tab.4 Comparison of highest concentration of water quality in each river between the current situation and the

planning scheme mg- L™
Bk COD IREA AR S8 FE T J5 %8 COD | Bk W Jr 58 2 L | FUHE S Jy 58 i

WiH | Y| A | Y| me | R 541 A R A 541 AR
MAEWHEE | 1256 | 952 | 110 | 9.7 3.4 2.8 101.9 39.6 7.4 4.7 2.2 15
KINHHER | 98.8 | 71.1 | 102 | 8.0 32 2.6 68.4 34.7 6.5 4.1 1.8 1.5
FHER 64.2 | 44.1 64 | 52 2.1 1.6 45.1 28.8 3.8 23 1.2 0.8
A 60.3 | 44.1 64 | 52 2.1 1.6 45.1 28.8 3.8 2.3 1.2 0.8
SR | 1375 ] 77.1 97 | 78 3.0 23 104.6 78.9 8.4 8.0 2.9 2.4
HHHEE | 1321 | 66.2 85 | 68 2.7 2.0 117.5 67.8 8.1 7.1 2.6 2.0
Py TE | 113.6 | 632 73 | 63 23 1.8 85.7 67.7 8.2 7.2 22 1.9
YiRE—¥ | 88.5| 60.8 7.6 | 6.4 2.4 1.9 77.2 62.3 7.2 6.5 2.3 1.9
JiRE 101.2 | 67.5 82 | 6.9 2.6 2.1 79.2 71.0 7.8 7.0 2.4 2.1
HOHERE | 160.8 | 90.8 97 | 88 3.0 2.6 137.4 94.7 8.6 8.8 2.8 2.6
SOEHEE [ 1269 | 89.8 | 10.0 | 8.9 3.1 2.6 105.0 90.1 9.4 8.9 2.9 2.6
TYHER | 1294 | 979 | 11.1 | 9.8 3.4 2.9 102.4 98.8 10.7 9.9 3.2 3.0
EREHEEE | 129.7 | 956 | 104 | 9.4 32 2.7 110.7 95.8 10.0 9.5 3.0 2.7

9 5 SCUR IR TR S AR BUAR AR . DA O HE
R CULIEL6) , I i 7K J5 BH fab A6 Bl i 7K 5, I i
15 COD ¥R ¥ M 137. 4 mg/L, [ J5 4 102. 5 mg/L; ]
HIF44 COD M 94. 7 mg/LL, )5 4 42. 2 mg/L., 7]
U, R B 5 58 St s T A AR SR TS e vk
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Fig.6 Change of COD before and after the gate of Puxin

branch in the scheme of transforming weir to sluice gate

B A 9 HE U e U HE 7 & B s COD IR JE N

125. 6 mg/L, R 77 580 101. 9 mg/L; Vi i HE 7
ZAE COD W JE M 95. 2 mg/L, WHE P 17 )5 SR 4E 14
COD ¥ J 4 39. 6 mg/L. IR HIE U i i HE Jr 58 i
11 COD VR JE 4 98. 8 mg/LL, FHE LA W] /7 %5 1y 68. 4 mg/
L; % i 8 7 SR AR COD W B 71. 1 mg/L, $H3E 2
] 5 241 COD ¥ B 34. 7 mg/L. W[ A H, B
5 BUTHE 22 A0 NI HE 2 7K T B R TG 124 38 B il e K
VAR UE  H AR TR RS KIS 3 5
K,
4 L5 HE

@© T MIKEL A, 57 17K 8 ) 5K
A B, BT R A W - RIINAHEK 23 X EIR 5
XK K AR L . 25 3BT, iR ok Il O e 4%
T HREARR T 9 i s 3 5 e B AT, A AR T AR5
A= 25 B B AR OK R, e rb R 2 B HE SR COD Hil %
H58. 4% 2 R HI IR N 51.5% B H R R
46. 4% ; KNI HELE COD Bl W % K 51. 2% 2 A W)
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