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Abstract: Lake eutrophication is one of the most typical and serious water environmental problems in the
world,and input of both point-source and non-point source nutrients into lake has been the focus of previ-
ous studies. However,the role of surface water-groundwater interactions in the occurrence and evolution of
lake eutrophication has been often neglected. In this paper,the patterns of groundwater-lake water interac-
tions were summarized,the research progress on the influence of groundwater discharge on the hydrology
and water quality of lake were reviewed,and the advantages and applicability of different quantifying meth-
ods such as seepage meter measurement, water balance,radon mass balance, temperature tracing,and nu-
merical simulation) were compared. The state-of-art of the studies and major challenges in understanding
the spatial-temporal variability of groundwater discharge to lakes,and the transport and transformation of
nitrogen and phosphorus at the groundwater-lake interface were reviewed. And three directions for the fu-
ture study in this field were proposed: 1) characterizing the spatial-temporal variability of lacustrine

groundwater discharge using multiple methods; 2) accurately quantifying the loads of nitrogen and phos-

HEE&WMB: HEARFPSIELTH (42020104005; U21A2026)
EE/ A EHH (1963 )L BB A R IW, b BB AR BE B, 35 NS K SCHb T R 5 5 AR s AR T A

E-mail: yx. wang@cug. edu. cn



2 https://dzkjgb. cug. edu. cn 3 R i“f KA B

2022 F

phorus with groundwater discharge into lakes,on the basis of revealing hydrobiogeochemical processes at

the interface; and 3) unraveling the effect of strong anthropogenic activities on groundwater-lake interac-

tions.
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Fig. 1 Groundwater-lake interaction patterns
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Fig. 2 Conceptual model diagram of groundwater discharge to lakes

FW R R R
1.1 3T 7k #8838 7k ST R9 &2

Bt 5 2% AR TN B AR T7 5 19 & 8% 180 e T 7K
M RAE SR T H G . BOR 2 BT W
R AR — S IF K P 4 1 FE 2 T 7R — S8 T0 M
FAR YA (9 5 AL L R M R K HE i X 78
KR TTEkE =M 00 X T A kAR
U A A BRI T AT 4R AT BE R IR K A g 2 B
KR, BN AEFEAE Vaeng WA B & B, P
g b T ACHE 5 B2 3k 1240 1 mm/d, H R 7K HE
(7K i o AR Y 66 2670 L FETRIE X, B TR
ORI AR A T A K 3 AT S AT 2
TR KB TTRR . TS BR L 3 FE R AR JEE 8
DX 7K HE i A B KBTS BE B B A I K B Y
10962247121 0 PRt b 7K 38 9 K 1 o Ok
TR T eI K B 15 5 2 R G o8 B R R

BT ZMEIER .

i 42 ER VE FE P X I 5 3t K HE Sk 4 1F 5T ok
2 ARRTEAS ) [ R 058 R 25 AR K. WK 9E
GRINE R EH R TFRET WK H T K HE i wF
FEN L AR L TR 2 AE W R K HE I A
(BT 58 R W B I A A BRI R W R K
HE MR 52 09 89 A WATH v, LA B 52 B Ah e B 22
U PRI M 2 BRI 3) , o, R K CHE I 5
INF 5 em/d B2 05 82%, KF 10 em/d & 5
14%,

1.2 3T ok HE it 3 #8538 7k &R B9 0

R K BR T 10 90 i A K 2 2 A6 H R K
G R R R R R RO R I MEN DS DR IRISk=E 13
ER A — A R R B MR KPR A
Tl 2 (W0 9015 SR R B ) £ 1 B RUK A R
1 A4 K T B AT A I K 5 S BOK AR AR AR E 1

——

_—

PR3 ATk T HRIE Y 3t K ) 090 HE SR 43 A

Fig. 3 Globally reported distribution of groundwater discharge intensity to lakes
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Fig. 4 Statistical results of the number of lakes corresponding to different global groundwater input

nitrogen and phosphorus load intervals
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