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Fig. 1 Taipu River and its surrounding river network Fig. 2 Sketch map of study area
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2014 4F 2 J 23 H—3 J] 28 H 4 J 14—27 H 3470 I I 7K G0 R B 7K 17Kk 5 [ 20 W e}, e
AR AR IR T T B A 50, 80, 200 m’/s FIAIER Filt50 m®/s4 FhiREEE 528 5 AN i B ( T 00 W
F 1), AR | BT VT M HAR OGS AR AT T A A K A7 | itk 000 6 AR K S ol A 3000 o 6 55 A Y
T 6 > (ST 13 A4, [R5 WD REORESR B B8 RIS T i KL KB Fa o , W A5 s A vk hy R
WA 30 min 1R EHEZ O] 1~2 hl &, KB I EH 2 K,

F=1 2014 EXFAFEKRWIETIR

Tab. 1 Operation situation of Taipu River water transfer test in 2014
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Fig. 4 Daily mean values of observed and simulated water level, discharge and concentration of NH3-N at Jinze station

3 A& KR 3t e A R A By v Bk R

3.1 EMBENEEST

R R I AL, 2008—2012 AR KT 7] 5 4 Fy i i AR Ak i 3 SR — B0, Kl vl 5 & Ay 4
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O] 2 SO SR AT o BB et 23 5 24 R IS SR 3] 200 m’/s B, R IIRAK BT o EL B0 #2530 70% , WL
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H Y7k 2. 65~2. 80 m B, AT 9] H 2 F M2 18 m’/s; 24 AW H #49/K A7 7E 2. 80 ~3. 00 m i}, K3 1l

HIFHREZ N 31 m*/s; 4K H 27K 67 4 3.00~3. 10 m,3. 10~3. 30 m,3.30~3.50 m DA K2 T 3.50 m

I, R T R A 250 29 56,63,75 #1131 m™/s, ~ ‘ ‘

4.2 KEBKEBEAAEFE *2 ~%;)(:;2\013 FEXHAMKLEREEBEY
AR SO BT o] A ’ RO ACHR W) T i i =2 Tab. 2 mLSit;ft?l for daily water level of the Taihu

PR AR b A4S K T8 A 20 40 R i 4, R 1) >

Lake and daily discharge of the Taipu sluice

i) i KT 80 /s B, Ry AR R ER 15 BUFN NH,-N FRLAE AR during 2002—2013
IKBVES KA BT 35 T2 PRIt Ay B9 el 4 P /K N e

UK FR S, ZE R 7K A7 SR A RTHR T, T IRl T itk 3t o 7 e oE e ER L
AT 80 m'/so NHy-N 24 BOKBOCHUK RN 7, S8 — — e -
IS NH,-N 75 3 2 AR T AR (RIS E®R ART 00500 200 3125 459
1.0 mg/L) o BOKIA TN LIA/NT 80 m’/s B E FIAIE 3.00-3.10  3.05 56.25 692
i}, A TF PR UE S PEWT I NH,-N WA 1.0 mg/L, M 3.10-3.30  3.19 63.13 1684
i AR KR LK B AR E A R M I W R K Bk e A 3-30-3.50 3.38 75.08 1027
A 28 25 KA WK SR 10,60 o

S AR T80 ) 38 JRE T <3 K PP K U B K S R B RE T, B 1 17 AR K B I S5 R SR, — 8] B SR
JE Y AR NH,-N B2 K BARvE (BRI 1. 0 mg/L) B, MR A R 7K A0 32 0 R R el 2, 55 — i
JE R 2 2 A T T NH-N YR EE#E I 0. 7 mg/L I (GX —F{E 2 7% FE S NH,-N F8 45000 J5UK 5 U 2 4
PEAR R 250 X A ROKTT NH,-N EBRA) | BB BIAN AR R T R at el 32 SRS ) B 5 SNk 3
B,
&3 K#EWKEKREKSEERME

Tab.3 Water quantity and quality scheduling strategy considering water quality demand of Jinze water resources

IR IS E SR 1 IR S 2
(T NH;-N W EER T 1.0 mg/L) (T NH,-N #EER 0.7~1.0 mg/L)
KIKAL/ m R T AR TR (m® - s7h) KWK AL/ m R kAR T A (m® - 571
<2.50 0 <2.50 0
2.50~2.65 30 2.50~2.65 20
2.65~2.80 80 2.65~2.80 50
>2. 80 100 >2.80 80

ARG 3 R B8 AT I 7K K JBEBR 5 81 2 SR s LA B A i) Oy LR BE A 00, A 3 1 3 i BT 58, AR AL

T4 AXHERIMAERFEESE
Tab. 4 Three operation schemes of Taipu sluice given by this paper
WE e WE 20N Al L

1 N ) S I ) 2 HE ST A ST o ) BE S8 1145 30 ) - 2400 AR BE (L3R 2) , A5 I 3K IRt K BT 2K
D24 43K NH,-N R EEA MR T 1.0 mg/L B R ) it g et 4 o /) 5 52 1

2 KR ARBTG5 1 Q24 4K UE L NH,-N R ST 1.0 mg/L B, # R WK A B P el it e, A IR 3
PRSI BE SRS 1 T T
DY 4K L NH,-N AL 0.7 me/L I, A3 B8 7 s SRR

3 KK BT I BE T 5% 2 @M 4 FAKIE M NH,-N ¥R BEHEE 0. 7 mg/L i, 3535 3 o B SR mg 2 2t Tkt i
@4 PE/K I NH,-N We L 1.0 m/L, 350858 3 v 1 B SR 1 il Rl o
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4.3 KEKRBEHAELEURIM

EIXEge 4 Wiy 3 FREE 28 R BRI IR P =75% i ML RUAE (1976 4F , H 4T 4R ) B P = 90% (1) S Y
AR (1971 4 Rl K AR ) SEAT /K B A SSASTRL , DATTEA RIS ) AN [ 81 32 Ty S8 X 4 W T /K /K B B2 i, MK i
FHE , KK RKFEBESTEE TR 1M 2 )5, 18 1976 4E 5 iR dh &6 1 ARy 558 ML B 07 RAH L, Kl
WA 47 3 2 I3 0 T 3 A 13 m/s (81 5(a) ), AW eI H K746 1 ~4 em , SE3897KAE ik
PEIEALAEREAAE (2 5) 538 1971 SRRV K ARGy, 55 BT BE 75 S AH Lb | RIS W] 45 28704 ik £ 43 S 14 0 6
17 m’/s( 5(b)) , AT TR R B AR KA 2~5 em , SEXIIKAL e KA BEA AR R NS o [R] s K3 1) vtk
TR N O N i h-d (3 VAR 2R VA U} AL IR NG b i S B R o AL
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Fig. 5 Monthly averaged discharge of Taipu sluice under three operation schemes
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Tab.5 Water level of Taihu Lake and Jinze station under three operation schemes of Taipu sluice m
1971 4E 1976 4F
el UIE S
KA He/ME HKRME Sk A Fe/ME RKRME

BRI B %R 2.96 2.65 3.45 3.05 2.80 3.32

K KK B G TETE 1 2.95 2.65 3.44 3.05 2.79 3.32
KK TR A R BE 5% 2 2.94 2.65 3.45 3.04 2.76 3.32

HHLE R 5 2.60 2.24 3.27 2.70 2.25 3.24

ERE KK B G TRETE 1 2. 60 2.26 3.28 2.71 2.26 3.25
K AR B IR B R 2 2.61 2.29 3.28 2.71 2.29 3.25

MOK T T BEA VB 5 28 1 5% BT B 7 28 X HL 26 B, 38 1971 4F AU L RU R 7K 4F | 24 4 3 /K U5
NH,-N W& FE#E 5 1. 0 mg/L s il R ORYRT IR it £, 447 30 6 P /KR b, NHL,-N VR B2 S KAR P S(E A PRRAR, 4
A Bt S /K B9 KRB FRLHFE RS 71 d Wb 2 33 d, K i 22 1 2—4 A 43K #b NH,-N ¥R ¥{E
FEARZE 1.0 mg/L LT, Z3HEBaE MK KA B BE 9 61 d W/ 2 29 d; 38 75% [ 9 A9 5 B 78 A 7K
A BT K KRG Jr 2 1 Ja, &K U5 2 47 B ok I 28Kk i B0k R B 1Y 40 d slb &
20 d,

MG 6, 18 909% 4 R A5 R LU A KA | 24 473 /K TR NH,-N #RBE 1% K85 1. 0 mg/L Hi##5d 0. 7 mg/L
Ik S AT 0 R AR 1 Tl 3 W) R — 2 i 4 K R M K B, 4K U b 4 4 B ad /K Y B K
PHEER) 33 d i — 208 3 26 d 38 75% R RN AR SLAUAR K AR | RV IR R 3 R K B BE 5 280 , & /K b
A AR i 28K 0 R K BT BE 1Y 20 d #F—250 b 2 10 d,
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R 6 3 TR EEER R EFEKIE NH,-N iRERIUER

Tab. 6 NH;-N concentration simulation results at Jinze station under three operation schemes of Taipu sluice

HIRIAE NH;-N % 55 W R IKEK IR AT R 1 KA K A R BE T R 2

SEASE ( me/L) 0. 65 0. 62 0. 60
A4E KA (mg/L) 1.26 1.17 1.12

1971 451 SAR R M RE(d) 71 33 26
(P=90%) SEA5E (me/L) 1.03 0. 96 0.93
2—4 A FRAH (mg/L) 1.26 1.17 1.12

S M2ERE(d) 61 29 26
SEA5E ( me/L) 0.61 0. 59 0.57
Eois e RAE (mg/L) 1.26 1.21 1.10

1976 41 SAR BB M RE (D) 40 20 10
(P=75%) SEASE ( me/L) 0.96 0.91 0. 85
2—4 A B RAE (mg/L) 1.26 1.21 1.10

Rt MR (D) 36 18 10

5 & &

PR T+ K P 7K DL /K TGS 3 T AR 7K 22 4 P et HAT T 205 S0 AR A 2008—2012 4F Rl iy 4k e
PR ST GERE LA K 2014 45 I 7K o 7K 5T ) 28 W I3 Kk i, 2 17 46 P /K I U o /K 525 R I
HEE A S 2R, S BT M AR T SN B UK I R A R B R SR A UK H O
JKIFHEAR NH,-N i B2 W] AR, 7Rt b, E— PR ST 4R 7% 18 A K D5t HUK 22 2 18 T I 7K 7K J5i
WG 18 JEE SRS, 22 ) L Sl B A A5 AR RIS AR R BB AU o BT, A BHUAHR I 2R FH K 7K S e 4511 2
T35 AT LA B3 K IR K S A5 1 i L T A 2800 AT VT < 3R /R R M /K A o, W 8 Dk /0 S B /K o
505 (NH,-N) A 27K br e 9 B, A A T v Pk IR UK 22 xR e A2

2 % X #.

(1] FEHGI, TR, EME, 55 T B E R X oK K BT BERF T[T ], AKRHAHERE, 2009, 20(2) : 184-189.
(DONG Zengchuan, BIAN Geya, WANG Chuanhai, et al. Joint operation of water quantity and quality based on numerical model
[J]. Advances in Water Science, 2009, 20(2) : 184-189. ( in Chinese) )

[2] BT, BgUKm) BHEMETHa TN [1]. K&, 2000, 26(2): 57-58. (LUO Yuru. Discussion on hydraulic
power plant groups economic running in short terms[ J]. Water Power, 2000, 26(2) ; 57-58. (in Chinese) )

(3] #B4:HE, JA 2. K BERERG HE 8 B (B e i dk Jr s [J]. AKBL2EBER, 1994, 5(2): 134- 141. (DU Jinkang, ZHOU
Guang’an. A reservoir optimal algorithm for operation of multi-reservoir flood control systems[ J]. Advances in Water Science,
1994, 5(2) : 134-141. (in Chinese) )

(4] XVEAR, M5, Bedik, 45 Wed e A fk oKk e o3 BE AR5 [T, K Bh=E ERE, 2009, 20(2): 177-183. (LIU
Yunian, SHI Yong, CHENG Xushui, et al. Union dispatch model for water quality and quantity in the middle reaches in Huaihe
River[ J]. Advances in Water Science, 2009, 20(2) . 177-183. (in Chinese) )

[5] skkBE, B, %, % T KGR K BOR BUR S IEN (1], BRI, 2009, 24(7): 1308- 1314,
(ZHANG Yongyong, WANG Zhonggen, XIA Jun, et al. An integrated assessment method of water quality and quantity based on
water cycle process simulation[ J]. Journal of Natural Resources, 2009, 24(7) ; 1308-1314. (in Chinese) )

[6] S2/WL, A/INGE, T8, AF. BRI oK K B — A ARO[ )], KB EERE, 2016, 27(2) ¢ 196-205. (PENG
Shaoming, ZHENG Xiaokang, WANG Yu, et al. Study on integrated allocation and dispatch model of water quality and quantity
for the Yellow River[ J]. Advances in Water Science, 2016, 27(2) ;: 196-205. (in Chinese) )



54 AR A R IR K KBTI 45 R JRE o 4R K P K BT 27

[7] skPF, BUAETL, B, S B/ XK K BTG ECEprE 0. SeB R[], KR4, 2014, 45(8) : 938-949.
(ZHANG Shouping, WEI Chuanjiang, WANG Hao, et al. Basin/region water quality and quantity allocation II. Application[ J].
Journal of Hydraulic Engineering, 2014, 45(8) : 938-949. (in Chinese) )

[8] sk=FF, BALTL, E, 55 s/ X BUK KBRS ECE T 1 Bk [J]. AKF#40, 2014, 45(7) : 757- 766.
(ZHANG Shouping, WEI Chuanjiang, WANG Hao, et al. Basin/region water quality and quantity allocation I .Theory and
method[ J]. Journal of Hydraulic Engineering, 2014, 45(7) : 757-766. (in Chinese) )

(9] XK, FHAE, By SOBR. IR I 3 J32 68 B VK U5 b K S B2 i B (AL [0 ). NIRRT, 2012, 43(12) ¢ 33-36. (LIU
Shuiqing, TIAN Hua, YI Wenlin. Digital simulation for influence of Taipu sluice operation on water quality of water source of
Huangpu River[ J]. Yangtze River, 2012, 43(12) ; 33-36. (in Chinese) )

[10] BRI, W55, #Br, 2. M WK SC-oK 3l 1K Bl S EeASal— 1. BRI [)]. KBbAik g, 2014, 25(4) ; 534-
541. (CHEN Liangang, SHI Yong, QIAN Xin, et al. Hydrology, hydrodynamics, and water quality model for impounded
rivers; [; Theory[ J]. Advances in Water Science, 2014, 25(4) ; 534-541. (in Chinese) )

(1] BRIREN, W55, 0BT, 45, AT I K SC—7K 3l ) - K B & By il —— 1. T[], KB ERE, 2014, 25(6) : 856-
863. (CHEN Liangang, SHI Yong, QIAN Xin, et al. Hydrology, hydrodynamics, water quality model for impounded rivers:
Il ; Application[ J]. Advances in Water Science, 2014, 25(6) : 856-863. (in Chinese) )

[12] FESCHE, EMNE, KRB KIPRBARI[M]. BFaL, WG K% I AL, 2006. (CHENG Wenhui, WANG Chuanhai, ZHU
Yan, et al. Taihu basin model[ M ]. Nanjing; Hohai University Press, 2006. (in Chinese) )

Impacts of water quantity and quality joint operation for
Taipu sluice on water quality in Jinze reservoir

DAI Jingjing', CHEN Hong®, PENG Yanmei', ZHANG Yazhou', WU Jian’, HU Qingfang*
(1. Water Development Research Center of Taihu Basin Authority, Shanghai 200434, China; 2. Tathu Basin
Authority, Shanghai 200434, China; 3. Bureau of Hydrology ( Information Center) of Taihu Basin Authority,
Shanghai 200434, China; 4. State Key Laboratory of Hydrology-Water Resources and Hydraulic Engineering,
Nanjing Hydraulic Research Institute, Nanjing 210029, China)

Abstract; Playing an important role in the water supply system of the Huangpu River in Shanghai, the water
quality in the Jinze reservoir is significant for the drinking water security of the Shanghai city. Since the water of the
Jinze reservoir mostly comes from the Taihu Lake, the water quality in the Jinze water source area is influenced by
the operation schemes of the Taipu sluice, which is located at the mainstream of the Taipu River and controls the
water from the Taihu Lake. After analyzing the observed hydrological data of the Taipu River, it is found that there
exists a sensitive water quantity & quality response relationship between the Jinze water source area and the Taipu
sluice. For the Jinze water source area, when the discharge from this sluice increases, water from the Taihu Lake
increases, and that from the tributaries of the Taipu River decreases. Thus, the concentration of key water quality
indicators at the Jinze water source area is reduced. Furthermore, to improve the water quality at the Jinze water
source area, the water quantity and quality joint operation schemes for the Taipu sluice are designed. By simulating
the water quantity and quality, the water quality improvements at the Jinze water source area are analyzed. The
analysis results show that the water quantity and quality joint operation for the Taipu sluice can effectively improve

both the water level and the key water quality indicators of the Jinze water source area.

Key words: Taipu sluice; water quantity and quality joint operation; the Jinze water source area; drinking water



