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Characteristics of environmental isotopes of surface water and groundwater and their re-
charge relationships in Lake Dali basin
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Abstract; To examine the characteristics of hydrogen and oxygen isotopes change in surface water and groundwater and their rela-
tionships of discharge and recharge in the Lake Dali basin, the hydrogen and oxygen isotopes were detected from the water samples
of rivers, wells and springs around the Lake Dali in 2013. The discharge-recharge relationship in the Lake Dali basin was analyzed
with regional hydrogeology and total dissolved solids( TDS) of the lake. The results showed that 1) the values of hydrogen and oxy-
gen isotopes in the rivers, springs and wells are all on the globe rainfall lines, while those in the lake are at the right below the
globe rainfall line. It means there was no evaporation in the rivers, wells and springs, but a larger evaporation in the lake. The re-
gression analysis of groundwater and lake water of the Lake Dali basin was performed and the regional evaporation equation is 8D =
4.8753 880 -20.139(n =32, R* =0.9968). The evaporation equation showed that the water samples have the characteristics of
identical water source. 2) It is observed that springs recharge rivers and both of them recharge lake. Meanwhile, springs, rivers
and lake have the similar values of 3D, 880 and TDS, and the values do not change with seasons. It can conclude that the
groundwater around Lake Dali recharges the lake, and it is also proved with regional hydrogeological conditions.
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Fig. 1 Distribution of surface water and groundwater sampling sites in Lake Dali basin
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Tab. 1 Buries depth of groundwater and lake water level changes in Lake Dali basin in 2013
) W (KAL) /m
e A=
6 H10 H 6 H20H 7H14H 7H28H 8 H20 H 9H27TH
DLW-1 4.7 4.7 4.4 4.4 4.5 —
DLW-2 10.5 10.6 9.8 8.7 8.8 8.5
DLW-3 4.1 4.2 3.9 3.8 4.0 4.5
DLW4 6.2 5.9 5.8 5.7 —
DLW-5 10.7 10.6 10.5 10.5 10.4 10.6
DLW-7 1.9 2.0 1.7 1.7 2.0 2.3
DLW-8 3.4 3.5 3.2 3.1 3.1 3.4
7K -85 -86 =77 =75 -80 -87
* = RORBAE B
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Tab.2 TDS and the H, O isotope testing results of surface water and groundwater in Lake Dali basin

2013 4E9 A 28 H 20134511 A 11 H
FEGZEHL  FER GRS
3D/ %0 580/ %o TDS/ (g/L) 3D/ %o 30/ %o TDS/ (g/L)

Fk DLW-1 -83.73 -13.28 0.16 -84.22 -13.43 0.18
DLW-2 -82.64 -13.11 0.12 -83.86 -12.67 0.23

DLW-3 -85.61 —13.44 0.24 -84.55 -12.62 0.29

DLW -84.75 -13.30 0.83 -85.14 -13.22 0.63

DLW-5 -57.53 -8.36 1.72 -59.02 -8.09 1.58

DLW-7 -84.90 -13.53 0.39 -85.54 -12.99 0.41

DLW-8 -83.87 -13.23 0.51 -84.63 -12.78 0.43

K DLR-1 -101.83 -15.74 0.21 -100.19 -15.23 0.31
DLR-2 -84.04 -13.01 0.31 -78.51 -12.01 0.34

DLR-3 -81.94 -12.81 0.16 -82.69 -12.75 0.22

DLR4 -83.32 ~-12.64 0.23 -82.63 -12.35 0.15

K DLS-1 -84.30 -13.33 0.19 -84.38 -13.13 0.13
DLS-2 -82.21 -12.81 0.13 -83.08 -12.87 0.11

Bk A7 -36.44 -3.46 5.07 -36.81 -3.58 5.42
B4 -37.78 -3.37 5.21 -36.82 -3.50 5.67

B6 -37.23 -3.43 4.85 — — —

cs -37.05 -3.30 5.76 — — —

D4 -36.96 -3.31 5.84 — — —

D6 -37.46 -3.27 5.82 — — —

El -36.76 -3.34 4.85 -37.58 -3.62 5.34

E2 -37.12 -3.41 5.74 -38.74 -3.62 6.12

E5 -36.33 -3.46 5.74 -37.17 -3.93 5.86

T R

MR 2 T LA 0K K LR K G 8D 8™ 0 SEATETE A ERF K2 (GMWL) 24 b §i0] =% 138
IR B RAEIK , A kA2 R RAVER s MK 35 78 Bk KR 194 R O, £ WK R S B &R R
FAE A —Z, B WK TmK SR oK A K A 1R 67 28, 6 BH 35 5L 0 5 1) 7K 33 PR 058 (6 1 7K 22 315 2 2%
VEFIBISEN , 5 SRR (37 2 it B2 408, 8D 1 8" 0 23 2wy 47 | [R] I Uo 44 45 305 FRL I Ml Aub - 22 52l X
B KT B AP K CRACRT K BRARE B DLR-1( 5i# R ) A1 DLW-5(F7K) ASh, 8D A1 80 {8
FEAHRAR TR 5. 8D — 8" 0 B« ZE L AVR” SRR R Y pR B 3 6k LI B K R R K B R A
FEAT MERAL(E 2) 15 H XIS 2% R AL T

8D = 4.87535"™0 - 20.139(n = 32,R* = 0.9968) (1)

KL W AR B GMWL. Sk B G A0 At BUAE AR i B P A b ™ SR 1 R, X ek ke L
A5 RT3 AIE T 95 7 25 S R R [l 3457 39 /A RE DU B ke 1 B 1308 32 AN P 78 e R AR 25 5. SN 58ty
o D A AR 1 7 S R R 4. 9678 I I R B 4. 6617 X HL & B, ik LA 0 75 kR S A
ERIAE , fE/N T 5 B G135 A LT

S 9% S B, DLR-3 (5% T ) Al DLR-4 (FEI ) 135 T ¥ 3534 52 Vb Mo rh 5K 9 %R 45, DLS-1 I DLS-2



920

3D/%o

FEK
{7k
Rk

O Gk ERERIE#K
— M (GMWL)

GMWL

> o +

Fig. 2

-15 *IIO *IS

3130/%0

Pl 2 3K B 0 U ol it /K R 7K
SR 7 3 A [l YA

The 8D —8"*0 relationship of surface water and

groundwater in Lake Dali basin

J. Lake Sci. (#1i8++%),2014,26(6)

SROK AN A B ik 5 K B &R
[R5 2R (AR, i A 3k EEL 389 ) 161 b K b 25
WK F ik BLWAAG 7 89 DLW-5 KB Y
8D 18" 0 i K F H & HAKRE AL B/ T8
JK 3 1 LB Ik B I A £ K SCHB IR R
ik BUBI IO K W 24, T DL TSI 1
oAb K S FE KA LR, T—4 T
PEREE T 2 e K W I8 X b o5, 1 DLR-1
(TEkE R ) BB 8D A1 50 {8, = A
KT BURE SR R T FOAT 5 I R AR AL 9 42
i X ] RS 1L VU TR Bk LI B A
2.2 Kkl TDS 454E

TDS J5z e )2 7 P v B A P 5 7 g v
B AE— R R W T KA R R
B ) A TR KRB St B, Y A
WP AR i, T2 RS 9% 5 41 1 A 2
TR, KR S (EC) (EC 5 TDS
SEIEAHSR) W 7 3h 45 428 45 B sF i) £ E
a0 R TDS FE A 2 HL A A
AR B VA2 37 7 [ B TDS Y T , [

RIS TREE L B I, AFT R A i TDS (1923 18] 43 A #a 38, T LLRE T i U7 1 P b 368 7K L 7K 3

— LR

KA.

M 3 ATRLE B DLW-S iz 4k, 3t /KRB ARRLEY TDS {6, 2L fE 2 0. 12 ~0.83 g/L. DLW-5
SR TDS (AR , IE4F5 A R AR R AR A & 17K TDS {E AR, A8 AL [ 4. 85 ~ 5. 84
g/L, R oK b TDS (B 10 52247, BEIIZE AAR R AR WK s i e A S W g 46, X S5 WK rh 4% s
B i AR R A A

7.00
6.00
~ 5.00
> 4.00r
a
= 3.00
2.00
1.00 |

0

T 9
BB
o0
[apya

DLW-3
DLW-4
DLW-5
DLW-7
DLW-8
DLR-1
DLR-2
DLR-3

A7
B4
B6
Cs
D4
D6
El
E2
ES

P13 9 H 5y ik BV RV Bt 2K AL R 7K TDS 17224k

Fig. 3 Variation of TDS of surface water and groundwater in Lake Dali basin in September
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