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Water age distribution of the Lake Taihu and impact of the Yangtze River to Lake Taihu
Water Transfer Project on the water age
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Abstract: Lake Taihu is a typical wind-driven lake, and wind plays an important role in process of water exchange and concentra-
tion transportation. Based on Environmental Fluid Dynamics Model ( EFDC) , water age model and conservative dye model were set
up to study characteristics of seasonal water age distribution and to further reveal the impacts of the Wangyu River Water Transfer
Project and the Xingou River to the Lake Taihu Transfer Project on water age distribution on basis of winds, inflow and outflow,
operations of existing water transfer projects. It is concluded that by the numerical test results, water exchange of Lake Taihu is
mainly influenced by the monsoons. Water age is comparably larger in the spring and summer, which indicates the water exchange
rate in the spring and summer is lower than that in the autumn and winter. Water ages near inflow locations are comparably smaller,
and the locations far from the inflows are larger. Water age is smaller when the flow direction is the same as wind direction, while
the exchange of water is increased at the same time and on the contrary water exchange is reduced. During operation of the Wangyu
River Water Transfer Project, the water ages of the Gonghu Bay and Middle Lake Taihu are basically reduced, and water exchange
is increased in the areas. During operation of the Xingou River Water Transfer Project, the water ages of the Meiliang Bay are basi-
cally reduced, and water quality is improved in the area. The water exchange of Lake Taihu will be significantly improved with con-
tinuous or occasional transfer operations.
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Fig.1 Bathymetry and skeich for water transfer layout of Lake Taihu
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Fig.2 Comparison of the measured and simulated water levels in Dushan Gate (a) and Dapukou (b) sites
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Tab.1 Comparison of water ages between present calculation and Li et al (2011)"*
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Fig.3 Wind velocity vector diagram of Lake Taihu
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Tab.3 The area covered by different water ages( days)
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Fig.4 Distributions of dye, flow field and water age of Lake Taihu in each season



28 J. Lake Sci. (#i8#+3) ,2017,29(1)

FR) AR SR S0 0, AN I e €050, 3 3k e 5 50 ) AR AT LA Hh E AR B 5 ROK (AT AR
— BT T PPAR 5 K B ES  ATUEE R 2 W3 4 FIE 6. ERELI Y5 [ K & RT3 vm i, Bt g e 3] 9
AR AREK, e (R R T 0.01 mg/ L BYTHIERZS S HA Tl 19 5 4% ; G @31 R T 0.001 me/ L B TRIFR 24 K184
SRR 174, PR AR B 5 K OR RAF RIS DK B, 5 DK CR B (U B 5 K B2
HHATTH 10 A%, Ge R R B 10 4% 2 il TORHATA BT K AL ek e

@ 200

£ sl

—~ 0 UL [kl TT T !

e TK78d L i W”’l\ 5k52d

~ _ 2 00 1 1 1 1 1 1 1 1 1 1 1 ]
N N N Y N N N N N N N N N

/ / / / s 7 s/ 7 / / v/ / o)
b«/\ b‘/% b‘/ﬂ" b‘/b( b‘/L’ b‘/b b‘;\ b‘/‘b b‘/o’ /\Q /\\ /\% \’\,/
D S DD S KXW
> > > > > > > > D D Q
fita]/d

Kl 5 2014 AFELE B i
Fig.5 Discharge of Wangting site in 2014

700004 et 7/ (mg/L) 70000
650004 650004
600004 600004
— 550001 550004
g £ 50000- 0| £ 50000,
450001 450001
400001 400001
350004 350004
300004 300004
15000 25000 32'%)10 45000 55000
700004 Yuta 7)/(mg/L) 700004
650004 650004
600004 600004
— 550001 550001
% £ 50000 £ 50000 4
450001 450001
400001 400001
350004 350004
300004 300004
15000 25000 3;%)10 45000 55000 15000 25000 3;%)10 45000 55000

P 6 2014 435718 T FIER B 5 | KB AT 26 1F T e () K% 3 A (CHAR IR A AR @)
Fig.6 Distributions of dye and water age under operation of Xingou River and
Wangyu River transfer in 2014 (other inlets with 0 mg/L dye)

N BE— AL TR T XK AR FEXF BRI i T I K e BEATTH R A RTER T, 20l e B2
S T 8 0] 5 1 K I A G @50, AR WA F R S i, BT 1 me/L B 50], BN 45 SR 2 UL K
7~8. SRR IR ELIT G K TR AT LU 580 5 K A S i, I/ INZe i IX B8 7K 5 AT T 5 | K mT L bR 7
T M DX PR K PR S A e A SRR A 1 I B LR R T3 DA A/, DR IHE R 7 e ) 2 i A B A



FAME KGR S A FIER J LR TR H 0% e

K 4 G A T AR
Tab.4 Distribution area of dye

29

SR KR/ (x10% m*) YW E KT 0.01 mg/L HEAY km? JetaikE KT 0.001 mg/L B H AL km?
BT 1.1522 67.04 84.35
Ele) 10.5759 324.16 625.67
70000+ e F/(mg/L) 70000
65000 65000
60000 60000
550001 550001
g g
< 500001 < 500001
450004 450004
400004 400004
35000 35000
30000 30000
15000 25000 35000 45000 55000 15000 25000 35000 45000 55000
x/m x/m
B 7 S2hR X3 T et Rk iE 4378 (AR A e 551 )
Fig.7 Distributions of dye and water age in actual wind field (other inlets with 1 mg/L dye)
70000+ et 7l/(mg/L) 70000+
65000 65000
60000 60000
E . 55000 . 55000
gﬁ < 50000 < 500001
= 450001 45000-
400004 400004
350001 350001
30000 30000
15000 25000 35000 45000 55000 15000 25000 35000 45000 55000
xX/m xX/m
70000+ e o 7l/(mg/L) 70000+ Fki/d
350
65000 65000 230
] ] 230
60000 60000 =0
55000 55000 110
= 50
g g
£ £ 500001 < 500001
U=
" 45000- 450001
400004 400004
35000 35000
30000 30000

&l 8 2014 AF-EE EE ] FIHT VA 5] 7K

15000 25000 35000 45000 55000
x/m

15000 25000 35000 45000 55000
x/m

BT ARAE T QAT BRI o3 A (AW A G (5]

Fig.8 Distributions of dye and water age under operation of Wangyu River and
Xingou River transfer in 2014 (other inlets with 1 mg/L dye)



30 J. Lake Sci. (#ia#H3) ,2017,29(1)

4 &g

XTI B KA SSHAT A | K e — AR B R AR, B S W T K BT i DA A 1A 80 8 O 0 i1
Y i), Iz B XA AER R AR, PRI AT LR PEAG K PR B ST R AR SCHE S T T EFDC /) =
A 7K Bl SRR TE AWK RS B84 734 LA B SRR TR A2, B R Ae i pg o] 2= XUAVE TR, 221
51 VUG T80 X LA R P R DX R K /0N, 200 d S K I A i B/ s K & AR AL KU TR, 2210 A
TRV R DX LR DX AR K /0N ARSI X AR KT8 ) DX 0K R R IR A Ty, 200 d A5 K 2R
Ay A R, FEIE A A A M D KR0S | ST B T A b KA A 5 K T TR 1 5 R ) — B K RS
IKABERIR 52 2 DA Bl 5 | /K TR REAE /1N B8040 DX 8 2K 0, o bR ) X K% 958 180 0 X R K A 35
LA R B ASFR M DX, X R 775 e 43 B AT B S T 2014 AR YA ] AR R A9 5 1 7K 7 58 AT LU/
L DX A KA bRt S0 DX R K2R, Ble st i il K B, I ELJd 3 /Ko 30, eleate A0 100 B0 ikt s
PR JBT. FEFFEEG KIS Bl s SRR B n] 510K, m] DL AT, DLSE e 51 K 7 58 5 i HE K i
IRV FT VA | E B8 AT HEK AT R R A, 51 K TR 0 ST PR A R K ARG PR T
ZLTTHR.
B BT 5 A K SR SR By T4 5 By 0 B4 Bl A= A2 B S RAE AR P 46 04 RoA A 8.

5 Sk

[ 1] Deleersnijder E, Campin JM, Delhez EJM. The concept of age in marine modelling I. Theory and preliminary model re-
sults. Journal of Marine Systems, 2001, 28(3/4) . 229-267.

[ 2] LiYP, Kumud A, Yu ZB. Modeling impacts of Yangtze River water transfer on water ages in Lake Taihu, China. Ecologi-
cal Engineering, 2011, 37(2) . 325-334.

[ 3] Gao Yi, Mao Xinwei, Xu Weidong et al. Analysis of the influence on the Taihu Lake and the area around: Diversion from
the Yangtze River to the Taihu Lake. Journal of China Hydrology, 2006, 26 (1) ; 92-94. [ Ei'lh, BH 5, LR
“HIVLHER” TR A B S X 52 2047 7K 3L, 2006, 26(1) : 92-94.]

[ 4] Wu Haoyun. Study on key technologies of Yangtze-Taihu Water Diversion. China Water Resources, 2008, (1) ; 6-8. [ &3
o GNEEE R AR B ARBT R RN . T EKF], 2008, (1) : 6-8.]

[ 5] Wu Haoyun, Zhou Danping, He Jia et al. Integrated benefit assessment of the project water diversion from Yangtze River to
Lake Taihu and discussion on the methodology. J Lake Sci, 2008, 20(5) : 639-647. DOI: 10.18307/2008.0513. [ 51
=, PPV, PIEESE. SIVE5 K TRRLE G825 PPN B o i, WAk, 2008, 20(5) : 639-647.]

[ 6] Zhang Yifei, Wang Yulin, Wang Liang. EFDC overview and application analysis. Environmental Impact Assessment, 2015,
(3):70-72, 92. [ 5KLLR, EEH#k, FERL. EFDC BIRMEAR 5 5 487, B m Py, 2015, (3): 70-72, 92.]

[ 7] Iglesias C, Mazzeo N, Meerhoff M et al. High predation is of key importance for dominance of small-bodied zooplankton in
warm shallow lakes; Evidence from lakes, fish exclosures and surface sediments. Hydrobiologia, 2011, 667 133-147.

[ 8] JiZG, Hu G, Shen J et al. Three-dimensional modeling of hydrodynamic processes in the St. Lucie Estuary. Estuarine,
Coastal and Shelf Science, 2007, 73 188-200.

[ 9] Lu Hui, Ning Yawei, Yuan Yongling. EFDC overview and application analysis. Water Resources and Power, 2013, (4) :
100-102. [ 8, TWAR, =Kk HT EFDC AL A LA 4ok bt 5. ki ge IR ek, 2013, (4):
100-102. ]

[10] Li XW, Shen YM. Numerical simulation of the impacts of water level variation on water age in Dahuofang Reservoir. Fron-
tiers in Earth Science, 2015, 9(2) : 209-224.

[11] Deleersnijder E, Campin JM, Delhez EJM. The concept of age in marine modelling I. Theory and preliminary model re-
sults. Journal of Marine Systems, 2001, 28(3/4) . 229-267.

[12] Xiong Xiong. Hydrodynamic research of Poyang Lake based on the EFDC[ Dissertation ] . Nanchang: Nanchang University,
2014. [ fglfe. BT EFDC REEFHBIR S W5 [ 2400830 ]. S lE R, 2014. ]

[13] Shao Junrong, Wu Shigiang, Zhou Jie et al. An age model for water transfer. Advances in Water Science, 2014, 25(5) ;
695-703. [ iR AE0% , SRBf5, NG, KIS AR IR TR 5. KBRAERE, 2014, 25(5) : 695-703.]



FAME KGR S A FIER J LR TR H 0% e 31

[14] Liu Liliu, Yang Zhifeng, Shen Zhenyao et al. Temporal characteristics of exchange and transit of water bodies. Journal of
Natural Resources, 2003, 18(1) : 87-93. [ XU, #7504, LB IR, /KRS I 5 A4 B TR 4E4FAE. A AR BEIR 2
%, 2003, 18(1): 87-93.]

[15] Qi Wen, Li Yiping, Wang Ying et al. Control and optimization scheme of TianJing Lake hydrodynamics based on EFDC
Model. Water Resources and Power, 2015, (1) 47-51. [ B3, Z&—F, Fa4%. 3T EFDC BRI KRBT K sh 11
b I s, KL REIERLE, 2015, (1) 47-51.]

[16] Gong Ran, Xu Jin, Xu Ligang et al. Study on hydrodynamics in urban landscape lake based on EFDC. Environmental En-
gineering, 2015, 33(4) :58-62.[ 324K, TRk, R W%, BT EFDC Sk 5OULSIIA K 3 1 B 58, P18 T /2,
2015, 33(4): 58-62.]

[17] Qin Bogiang ed. Lake Taihu, China, dynamics and environmental change. Springer, 2008 125.



