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Abstract: Lake Caizi is an extremely important channel of Water Diversion Project from the Yangtze River to Huaihe River. The
transportation and exchange of water bodies of Lake Caizi will be changed significantly due to the water conveyance project. Based
on the Environmental Fluid Hydrodynamic Model ( EFDC) , the water age model of Lake Caizi was established in this paper. On
the premise of validating the simulated and measured hydrological data, 14 schemes were designed to calculate the water ages of
Lake Caizi under the influence of the monsoon, the water ages and flow field of Lake Caizi in the flood season, the normal season,
and the dry season during the implementation period, along with the water ages under the eight wind directions with the same wind
speed and the three wind speeds with the strong wind direction under the waterdiversion scenario of the dry season. Numerical simu-
lation results show that: the distribution of the water ages in Lake Caizi has the space-time characteristics. In the absence of wind
conditions, the average ages of Lake Caizi in spring, summer, autumn and winter were 120.93, 33.19, 92.92 and 101.48 d, re-
spectively. Rather, under the influence of monsoon, the average water ages in spring, summer, autumn, and winter were 75.23,

32.45, 81.80 and 66.16 d, respectively. The water ages of Lake L2 in the west is long, while that of Lake L1 in the east and Lake
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L3 in the south shorter; The water diversion project will change the flow field of Lake L1 and Lake L3 and have little effect on the
flow field of Lake L2; After the water diversion project is implemented, the water ages distribution of Lake Caizi is mainly affected
by wind field and water conveyance. Different wind directions may have different impacts on the different lake districts of Lake Cai-
zi. The southwest wind helps exchange water body of the Lake L1, the north wind helps to exchange the water body of the Lake 1.2,
and the east wind aids the exchange of the water of the Lake L3. When the wind direction is northeast wind, the water ages of three
lake regions are all relatively small. The water diversion during the dry season is beneficial to the exchange of water between the
Lake L1 and the Lake L3, but the water exchange effect on Lake L2 is not obvious.

Keywords: Water Diversion Project from the Yangtze River to Huaihe River; Lake Caizi; EFDC model; water age
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Fig.1 The location of Lake Caizi

2 ARAIE
2.1 #HAIREL

EFDC A5 5 7 £ 36 [ ol 75 Je 0 K2 A 2R RS 9 BT I & 1™ 107 85 R R A8 5 s M 2 1 52 A8 4 R
g8, )z T = 2EK 3 1 LGS G ia 7% 5 9 B PREE ) R, A SCHI - 25 AR A s I A A N7 3R T
WK B SRR AT BT 6021 A% , A% 23 ] 73 HE A<y 200 m, 3 700 3 2, 32 HYJEEE TR T
AR K I 5 AR R RS . EFDC ASEAY LX) R It k8 8 K52 A 3l 3 300 5 25 A (Bl R 8 2 huep /760171
153.178.:9000/ shw/ Query/ RiverQueryConfig) . AW A S50 4 S0 300 0 ik - FLI T R AR YA | 4 4 1)
RUBTAT , H I KA 103 5 S A BE TR KA P 470, 2K DR AR KA RS e R A 114, O ELBEE D AR 0 m/s.

B IR A PR TR A IR IR R ITF 1L FHEAE EFDC Pl 24 OIS s B2, R0 HR K A3 2 2015 4
47 1 H AR KA AR AL (9.13 m) . POZE KU KR ] 1981 — 2010 4R 9 2247 H B0 (B R I - hp . //
data.cna.cn/) U B8 B & BRI ST (1 2). (RS A 0, Tk i
EOABHUIT By 1 RAF (. B 2015 4F 4 1 H—2016 44 J 1 H WA KECN 10 s, 2157
365 d.
2.2 BB FE A

EFDC BRI K3 J740 &K AL i AU ER IR ANER B A SCR T 42 & 04l 2015 42 4 J1 1 H— 2016 4¢
4 11 H S KA R MR T 45 A TR LEBRUE (1] 3) . 2015 4F 8 H HLERORH 22, HAR A /K AL
BEME RSB IS S DL R4 dl it MAE (SPIS4EXF 822 ) \RMSE (77 iR 22) F1 RE CAIXT 1222 ) AT LB M
H T BBETRORS S R 25 AT S SR LR 1 RS A 2 K B B BIAE 2015 4F 8 ) Tl 5 I BOK (bR
R VEA %, H A ARV R 22 42/, MAE I RMSE 33/8F 0.5 m MXHR2ZE 5 /NF 5% , FIHRERIZE SR n] L)
PO TR AL T XK -

R 1 EEF W IR S BHUK AL MAE RMSE Fil RE
Tab.1 MAE, RMSE and RE between measured and simulated water levels in Chefuling Station

4 A 5H 6 A 7H 8 H 9H 10H 11H 128 14 2 H 3H

MAE/m 0.40 0.09 0.08 0.17 0.55 0.16 0.23 0.11 0.19 0.02 0.02 0.06
RMSE/m 0.49 0.11 0.09 0.24 0.65 0.16 0.28 0.14 0.27 0.04 0.02 0.06
RE/% 3.92 0.99 0.69 1.25 4.53 1.42 2.22 1.20 1.92 0.21 0.19 0.61
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Fig.2 Variation of wind field during four seasons in Lake Caizi
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Fig.3 Comparison of water levels beween measured and simulated results in Chefuling Station
(from spring of 2015 to spring of 2016, National 85 Yellow Sea Datum)
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Tab.3 The area covered by different water ages( days)

TR/ km?
Z 5 0~100 d /K% 100~200 d 7K i 200~300 d 7k iy 300 d & UL bk
S1 S2 S1 S2 S1 S2 S1 S2 S1 S2

SPEpKEE/d

HZ= 117.04 105.92 46.72 29.36 9.68 26.72 0.40 24.40 75.23 120.93

eSS 240.72 240.72 0.00 0.00 0.00 0.00 0.00 0.00 32.45 33.19
2 167.32 131.88 73.40 108.84 0.00 0.00 0.00 0.00 81.80 92.92
K7 205.64 133.92 16.16 60.20 2.00 34.76 0.00 0.00 66.16 101.48
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Tab.4 The statistics of flow velocities over typical locations under different scenarios

I RAALEE (/)
[AEEVIES
A B C D
S2 FKkZ 0.000920 0.001786 0.001235 0.003662
S3 0.002854 0.002604 0.002141 0.002898
S2 7K 2 0.000216 0.005635 0.001768 0.006602
S4 0.014490 0.016750 0.003957 0.000066
S2 Kizk Z= 0.000122 0.009057 0.001737 0.007807
S5 0.032140 0.035720 0.001772 0.010160
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Fig.6 Simulation results( the 200th day) of water ages distributions in Lake Caizi under the scenarios

of the flood season (a), the normal season (b) and the dry season (c¢) in Kongcheng River
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Fig.7 Comparison of water ages over four analysis points in Lake Caizi in response to wind directions
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