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Fig. 1 The stratigraphic distribution and sampling point distribution of the Shaliu River Basin
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Fig. 2 The variations of monthly average air temperature, precipitation and runoff in Shaliu River Basin in 2018
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Table 1 The 6D and "0 values of different water bodies of alpine steppe zone in Shaliu River Basin in different periods

6D/%o 6"0/%o
PN Ay n - :
min mean/SE max min mean/SE max
Rk 45 4 -64.40 -37.94/23.10 -8.84 -10.78 -6.96/2.73 -4.30
8 H 5 =77.34 -69.95/7.36 -59.46 -11.62 -10.52/0.91 -9.46
1A 5 -129.59 -100.59/17.00 -87.41 -18.14 -15.13/1.75 -13.79
7K 4 H 12 -43.59 -37.85/3.02 -34.67 =7.27 -6.34/0.45 -5.83
8 H 15 -54.80 -45.12/3.99 -40.36 -9.63 -8.78/0.60 -6.68
11H 14 -48.96 -44.03/2.20 -41.52 -8.13 —7.46/038 =7.02
K 4 1 21 -45.30 -39.70/4.43 -23.91 =7.15 -6.46/0.49 -5.07
8 H 23 -50.34 -40.93/3.31 -36.68 =7.96 -6.61/0.48 -5.84
1A 25 -55.53 -45.83/5.37 -36.18 -10.21 -8.27/1.47 -6.07

¥ : min. mean/SE flmax 73 BT/ IME . FIEARHEIRZE MR A, R,

£2 AEMEPEEHLUTREE LEGT&KEID F0"0E

Table 2 The 6D and 6" O values of different water bodies of alpine meadow zone in Shaliu River Basin in different periods

dD/%o 6"0/%o
Ktk AB n : :
min mean/SE max min mean/SE max
Rk 45 2 -18.21 -13.84/6.19 -9.46 -4.37 -4.15/0.32 -3.92
8 J 3 -81.83 -76.18/6.31 -69.36 -12.79 -11.60/1.06 -10.78
114 2 -100.31 -95.01/7.50 -89.70 -15.38 -14.64/1.06 -13.89
K 45 22 -59.37 -41.86/6.35 -26.78 -9.47 -7.01/1.27 -5.28
8 H 21 -57.06 -48.10/4.04 -40.12 -9.47 —7.88/0.81 -6.74
117 21 -53.15 -46.87/4.00 -35.30 -8.79 -7.97/0.71 —6.46
R K 4H 19 -50.38 -41.09/4.29 -34.37 -8.26 -6.82/0.69 -5.90
8 H 18 -47.71 -40.54/3.85 -33.86 -7.86 -6.63/0.63 -5.80
114 20 -51.11 -42.66/4.53 -35.83 -8.34 -7.11/0.70 -5.93

L E AR, T AR K AR /K 0D 10O (B A R SR IR KL (LMWL) A b7, M
T 7KoD FS" O fHF 7K D FIS O B AL 4434 (&l3a); ZFRHATRIZK A T 7KoD Fl6" 0 fi
N FRHEEKL (LMWL) 45 EJ5, Ht Rk, WK FIEKOD flotO [EAFAE 4 B S,
iR 7K oD FS“OfE i K, TI7KSD FIS“OfHIRZ., FE7KID FIs" O flfR/ (El3b); 7KK
KA R 7K oD ISt O AL F R Hifg K2k (LMWL) 47 bJy, HI KA T 7KeD F1s*0
{H-5FF/KOD FI6" O (H2Z [A] () 22 AL Z I K, 17K oD Fs"O fE A THb ~ K<k (GWL)
LN (E3e),

P AT Bl K R TR 7K 0D A0 {H 43 A 7 Ry Mk K 28 (LMWL)
M, YAl AR 7K SD FS"O (A ACHE 40 A, (HI K B HURERE b kK (&l 3a) 5 W3
FE7K . K AR 7K SD FS™ O (8 5 & L B [y Z2 AR, B 7K 5 IR T K AEAE 53
B, iR KoOD O (i K, TI/KoD Flo OfHk=Z, F&/KoD Flo O/ (F3b);
UKURI 7K AT 7K oD Rl O (A AR 7E SR bRk 4 (LMWL) A5 R, Jul7KeD ™0 A7
THLTF /K (GWL) A L (E3c),
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Fig. 3 The relationships between dD and "0 of different water bodies in Shaliu River Basin in different periods
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Fig. 4 The relationships of recharge between surface water and groundwater in Shaliu River Basin in different periods
2.2.3 MK T /K BIAHE AN LE

A Al fR, K SRR EAR AR PR, — KA oK, dniH i)
o LR Dty L LA AR PRI o L Rl R K A2 B T K RS, LRl
80.65% . 93.36%F189.44% (F3), TR FKAMGE LRI, W02 W LB AT
1 LU A el A R R S g L ) A R OK 2 B T MR K B Rb g, kb LA S
44.50%. 74.85%%1188.58% (#£3).

I Pl S0 L0 iy T g 1L Al MR AR D2 R ARG UK, 3R Hh T R vk
THRA IR R, & RCAVK S TR A AL BN 1K 43 BB 3% ok 1IR3 R K KR
S0 R 1L A R AKRI 5 1 K LG A5 1 K 89.44% , X AT RE 55 b e 1L i Al b R
VR, BERE TR R L R MR K LI AR, X R T K M K Kb
BEAR RN TS o 22 R o L S M ey L ) el el T kb oK, BRI AT R 2T
WM R R, R R, A K L S A e K, R AR T

&3 HRAKGHTKBERME LG

Table 3 The proportions of recharge between surface water and groundwater (%)
- - R K HF AR FRAK
R AN E e AN sE Pk
HELE ] 85 LUty 80.65 24.29 — —
Uk 93.36 130.14 — —
Z W 185 LU ity — = 44.50 19.61
LR A — = 74.85 18.50
kIR Ui 89.44 16.09 — —

Fe L Ay — — 88.58 24.07
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T HANA K o R i LU R )Y R K A2 T K RS F IR R i Ll Ry, X
T DI AMA T AEAEZE ST, XS54 PR AE 0 T W ] e del i 2 A R b 7K ]
27 BB R — . KERI &7 LR ) 2l b /K b KA AR Ry T ZKoRb 25 3%
K, BRI LRI R, KIS E, TRAMAMRET, RAESEH T KRN

R HRE 1o ST T 25 A 4 T T S ) 45 B 30 45 DX Sl b 2 /K R L T KR A A e
N3 FroR o I R v LR S R v 1L ey L 22 W B R LR R g L e A B UK R
309 1o Ly B A R L A S S PR 1 24.29% A1 130.14% . 19.61% Fi1 18.50% M
16.09%124.07% (F3) . TH Al 7 L fa) 2R K R AR BAE AN B 2 e A e
WA DX 25 ARG, 31X AT RE I A R KRR S e 3 1), (A2 B BB /K 610 A
26 (2.73%0) AR, SRS K PR, A, BT I Rl B B KR
SN TR 43T A 1 5 b 286 7K R Mt T AR B 3 B rh N7 25 25 A A
R, AR AR BAE A2 R 5 SRS A w22 . I IR b it
— SRR AL AR, L SR A et b b K A T KA B AR

3 ZhagHihe

ARSCIEF T WV MIAT 8K 2018 AETH Al . 22 IS KA TSSO R K L eIk
MR KRS, fEBVEERE R RE AR, NS MR A B E 78 X8 L R iR
[T A RN S R AR L], FEBRIS DL T 4518

(1) VIR = b K T 7K SRR G R 2R AR A K B 1 A7
FERTZE 2259 HUHAI22 52 R B> 2 TS DRI, 2 1125 53 ks L e > g L o iy

(2) FETREAK . HuZRIK R R 7K SRR R 3R 20 B 2t OC 3R FDBLA 43 TR B A5
B ARAS T A R L A | LR B R K AR S L B s R K AN A R K, b
B153 54 80.65% . 93.36%F189.44%, Zo TR Ll LAy | e L S KR 3 v LR )
HPHL RN K, Hufl o501 R 44.50% . 74.85%F11 88.58%

AR AR H T IR VAT Sk AN [ A 3 K S5 T KA BT, SR T A AR E
[ R ARG X D S RRA A 800 o R, AR SCWFFE 45 58 vl R it N A TRl s AR
[Fi) H s 7K U AL AT B B ARt V0l B 3 L o) ol R v L R ok R B R L R gy
AN A 7 R0 A 1 AR R A PN LA /K o T, 22 T S0 g L e A 1 A R
URKUR I a0 L B AR Al A = R e B A 3 7K G VAR A 7 A b 3 K Ay =
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Study on surface water and groundwater interaction of Shaliu
River Basin in Qinghai Lake in different periods

LEI Yi-zhen"?, CAO Sheng-kui'?, CAO Guang-chao"’, YANG Yu-fan"’,

LAN Yao'?, JI Yu-tong'?, LI Hua-fei'?
(1. College of Geographical Sciences, Qinghai Normal University, Xining 810008, China; 2. Qinghai Provincial
Key Laboratory of Physical Geography and Environmental Processes, Xining 810008, China)

Abstract: Hydrogen and oxygen stable isotope technology is an effective method to study the
surface water-groundwater interaction. Based on the hydrogen and oxygen isotope component
(6D and 6"0) of precipitation, river water and groundwater collected in the Shaliu River Basin
of Qinghai Lake during ablation period, rainy period and freezing period in 2018, the paper
aims to clarify the spatio-temporal differences between 6D and 6O values of surface water and
groundwater under the influence of precipitation. We use the two-component method to reveal
and ensure the interaction between surface water and groundwater of alpine steppe zone and
alpine meadow zone in three periods. Results show that, the impact of precipitation on surface
water and groundwater is different in space and time. Stable isotopic response of surface water
and groundwater to precipitation on the time is the strongest in ablation period and the weakest
in freezing period. And the stable isotopic response of surface water and groundwater to
precipitation in alpine meadow zone is stronger than that in alpine steppe zone. In alpine
meadow and alpine steppe zones of ablation period and alpine steppe zone of freezing period,
surface water recharges groundwater, and the ratio is 80.65% , 93.36% and 89.44% ,
respectively. In alpine meadow and alpine steppe zones of ablation period and alpine meadow
zone of freezing period, groundwater recharges surface water, and the ratio is 44.50%, 74.85%
and 88.58%, respectively. Thus, this study provides a scientific basis for the optimization,
allocation and management of water resources.

Keywords: Qinghai Lake; Shaliu River Basin; stable isotopes of hydrogen and oxygen; surface

water; groundwater; interaction



