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Abstract: It is of great significance to find out the interaction between surface water and groundwater for wetland ecological
protection and restoration. A multiply tracers approach including water level monitoring, oxygen and hydrogen isotopes analysis and
temperature tracing was used to identify the location, magnitude and depth of surface water leakage to shallow groundwater. As also,
a brief study of relationship between reed land and water level and groundwater depth was conducted. The results show that the
scope of leakage water is controlled by geological and hydrogeological conditions. The depth is about 20m and the length from lake
shore varies spatially. The recharge sources of surrounding shallow groundwater are atmospheric rainfall and surface water, of which
the recharge proportion of surface water leakage is 0—90.5%. The leakage rate is from 0.01 to 0.59 mm/d inside the wetland and has
a strong relationship with the depth of the shallow aquifer. The less the burial depth, the more conducive to surface water leakage.
There was a significant relationship between reed land and the average surface water level from 1976 to 2020. When the surface
water level was between 6.3 to 6.8 m, the reed land was the largest. When the water level was less than 6.3 m, the reed land had a
positive correlation with it, while the reed land area decreased as the water level was higher than 6.8 m. Groundwater depth had an
obvious relationship with surface water level where reeds grew. During the growing season, it showed that groundwater depth was
suitable for reeds growth most of the time. In order to prompt reed growth, it is suggested that artificial recharge should be
conducted before monsoon season to lower groundwater depth. The conclusions can provide basic supports for water recharge,

leakage resisting and eco—environment protecting in the Baiyangdian wetland.

Keywords: surface water leakage; oxygen and hydrogen isotopes; temperature tracing; reed land; hydrogeology survey
engineering; Baiyangdian wetland; Xiong’ an New Area
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Fig.4 Temperature dynamic change of sediments
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JEE A Bl 22 T Bl RS A2 R i B R AR, TR
FE o VAR AR TR R M E N R,
B SR B AIRAS TR TR BE VR R B I BAIG

A ZR AR AR T IO IR B, ELII /KR B b
B[] R I Bh A . — MR, B T i B A, 2R I I8
K5 TS 7K PR 328 38 P e, Y R TR B s 30T T /K L
[ T = 95 E DO = B (R VA i) N 1 p B
(FEJLIEEE,2019) , W 7K T 7K R AR FH G 78 0
WEUREE BRI o 45 W ity AN (] s B T AR 0 ek
] AR AR IR S 7 B A R T, 8 7 b s 5 ik
D B R E S AN S TR A
SRS HITR FE AR —, W01 W03 W05 HH X} F2 %2 IR
2397902 m,0.22 m F10.31 m, W02 £ & & B N
0.34 m WO6 F&5E R AT 0.88 m, 1] LAHE W02 A1
WO6 135 i 3 A8 5

5 3

5.1 7KL 3T b3 K AL B 25 Y Ml Kz

Hi R KA ) B AR A2 5 K2 X H 2R K B e
(R PRI, 24 7% Hb 28 /K 1l T KV AL A )
LR o S 2 VIS s R =90 Bl by VRS O U
4 I 1o 49 A, TR S M M e /KB T A, 00U
HEBR A R AN KA FEM T4, Ak, BE8E 2019
12 H 1 HE 202041 A 31 H AR R 53

Mk BE Iz BE N R Mo K Rk T, JLF G
R ANA L TP R, 12 1 AR iYL TR 24 = E ok
H R KBNS o % e A A 2SR K
T TR T L 2R K RN ] 0 9 2 bR KA AR AR, 4
BT MR A TS T KR I OG 2R o 00 b b /K A3
354~ 20 m PR EE DLV W I 9 R KA sh S AT A
Ketkartr (3R 1), 455 W], DKO1-3 45 20 4~ Wil I
Hi R 7K A Bl 285 R0 M K AH OC FR410.653 ~ 0984, 1
B3 A OG , IR T /K 0] DA b 422 37
KB WA o KO4 257 AW Mo R Bl
0.315 ~0.538, 2 IEAHIC, R AL K AE 7K 78k
%o DKO03—3 4§ 8 /™ Wil - it b R 7K A7 Bl A8 AN HH O
ol R G , B AL T /K ToK B R B R o
DL A U, Y b b 3 KORD M R 7K AR SE B
FEAERER I 2 (0] A48 57 3 I8 P Hb J2 250 i HR 2 1
P I R R 3 )2 AT A AR ORCA = TR 2 T K
TETRELL A D D)2, LBk + F
FAG BUAHXT B 7K 2 o 1 b 5 45 A8 R AF 119 25 ] AR
UL T MK R R KRN R, DAY
DX WA 9], FKO1  FKO03 A9 22 5043 514 0.935
0.984 , A= 254 e /K7 THIH I, M 3 i
SERRFAE , 33 A W X557 3 DX o Y 3 43
A3 DX PR , 43 5128 2.6 m 6.5 m, HiLZRAK W]
PL3E 1k AR PR K 2 B AN A 12 R K 12 W
FHb T K o3 FEEZHEKB IR A, AR
VI VRS EY S (105 % R LI Bz B: N OB L= VAL T
Wl , B KA I, R K7 B BE 2 3 m, JLF
AAETEG TG IS o X RWT, i T bR AR 57K
JZ 2Z (B AR T B 7K 2 SR BE AT, 18 T T AT GO0 b
KGR, 3 b B Al R K IR B T X
FKO02 F1 K26 Ff: [F] #f 7 F € X, #5 2 3 2R 5501 by

=1 haRK AN T KGR K IS

Table 1 Relationship of groundwater and surface water

N HFK W HFIK WIS K MR K I H K
DKO01-3 0.929" DKO08-3 0.910" K06 0.761%* K17 0.411° CK03 0.735%*
DK02-3 0.910" DK09-3 0.954" K07 0.798%** K18 0.653** CK04 0.223
DK03-3 0.876" K01 0.983" K08 0.334’ K23 —0.783**  CKO05 0.984%*
DKO04-3 0.973" K02 0.960" K09 0.368’ K24 0.883%* FKO1 0.852%*
DKO05-3 0.922" K03 0.012 K14 0.315° K26 —0.234 FK02  —0.540%*
DKO06-3 —0.541" K04 0.538' K15 0.023 CKO1 0.937%* FKO03 0.912%*
DKO07-3 0.961" K05 0.432° K16 0.405° CKO02 0.725%* FK04 —0.341

T HRURTE 0.05 /KPR EHIE, #+URTE 0.01 K LR EHI.
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