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Abstract: Groundwater discharge plays an important role in lake water and nutrient mass balance, for which the key is to quantify
lacustrine groundwater discharge (LGD). However, the temporal variation of LGD has been poorly known. In response to this
scientific problem, this study takes the important lake in the middle reaches of the Yangtze River-Dongting Lake as an example. By
collecting hydrological and meteorological data from the Dongting Lake basin in 1996 — 2017, the contribution of groundwater
discharge to Dongting Lake and the temporal variation of LGD rate were determined based on the mass balance model. The results
indicated that: (1) The LGD volume during the dry season was (0.17—1.51)X 10° m*/d, the LGD rate was 38.74—207.26 mm/d,
and the contribution of LGD to Dongting Lake was 8.70% — 30.37%; (2) the LGD volume, rate and its contribution to Dongting
Lake showed a decreasing tendency during 2003 — 2010 and an increasing tendency during 2010 — 2017, and the LGD from the

impoundment of the Three Gorges Reservoir to the completion of the Three Gorges Project was significantly lower than that
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before the impoundment of the Three Gorges Reservoir and the completion of the Three Gorges Project; (3) the changes of the

Yangtze River stage and groundwater table induced by the operation of the Three Gorges Project may be an important cause for the

temporal variability of LGD. This study provides a new understanding of the water balance in the Dongting Lake area, as well as

the theoretical support for the future utilization of water resources and regional ecological security management in the Dongting

Lake area.
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Fig.5 Conceptual model of groundwater flow in the area

between the Yangtze River and Dongting Lake
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Fig.6 Relationship between water level in Jianli Station of

Yangtze River and groundwater discharge to the

Dongting Lake
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R3 KENEEIANSHENBRESTER
Table 3 Results of relative sensitivity analysis of parameters

of water balance model

28 XU BURBE R BUSPERRE
K& R, 5.375 V e U
AWK E R, 0.522 N Ll A %
[ K & P, 0.013 1 ANk
HEERIE, 0.009 1 ANk

WA AR AV 0.047 1 Ak

78 R DRI 2 R Ak i S B0 X SRR R A
MR E SR 1 9, B R HURS 5L

ERN A s N [ 7 R S NG S = 7 R )
ISR N T VR PO R R TR VESES A T E SN k]
T R 0 b K K R 22 T RE SR AT LA
O (L) TH BT 5 5 ) &5 /N8 1l 36 7K &R (1) K o
TR A B8 5 (2) 5 AW K R 2 T
(3) 53 B B Pl J2 1897 DX 5 b 3R /K 9 N T IBOK o
S EOMK BB R — VR IR 22 R TR

Fili 7K 301 ] 081X PN TH 20T 35 T A L A /N Y b
FOK R P A/NT 10 m*/s, 1 UK F = 1B = 2k
3000 m®/s, 3X L& /N A A IA] A 3 i O i/ T
W] O A, PRI O 3k 2 /N TR AT 3 ) A I K d A BT
Hik T 220 . 3k TR I X IR JEE 3 K B % B e R L (H 2
& IR JEE 90 S R DX A 2% i M 3 (<<1/1 000) Al
i ASHAR /N B K B (G129 1.5 mm/d) | I35 22
B BT R T 43 PR R S TR JE T A K N TBOK
AR 2 B A K R KOS A0 1 XA B2 0E L
J R A b, A2 S N TR A R X R A
K P A BT Rk AR N SR DASE 2 AR D
it Gt 4 SR 04 T 5475 7 B T ORS 4t Ak TR AR F
A T BOK A R

4 e

(L) TEAR ZKHA, W 7K 23 09 %b 25 O U562 45 A i)
T Hi T K HE T K, A b R ACHE T R R
18.31%.

(2)1996~2017 4F [i] , #h T 7K HE it & Ry 0.17~
1.51 12 m®/d, #b " 7K HE it 3% B 4 38.74~207.26
mm/d, H T 7K HE S X T R K S A DT R Y
A 8.70%~30.37% , 3X 3 T 45 A5 A #& 1A b 35 F B
Hy e AR (2003~2010 4F ) | F I 55 (2010~2017
) "I AR b R B

(3) =0 TR 1 A 38 32 A7 5% Wi 25 R 7K i

JiE T HE it . MR K CHEHE S T A HE kR B T
K HE kS 38 T K E 34 A Y DT R E S OK EE K &
% T.(2003~2010 4F ) 39 18] {3 fi% T = ik oK 5 & K
A =0k TR 2 s 75 . =0 TR 7R A [A] i HH &
WEBRKXBZEIT T R VTIKAL S T K A7 B9 ol A28 mT
fE A2 5| A 50 R b 7K HE it s () AR S5 e A D
AR B BIF 50K T AOGTE
W& LA E M . www.earth-science.net.
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