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Study on isotope characteristics of precipitation in Qaidam Basin based on multi-source data
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Abstract: To overcome the limitations of traditional investigations on the temporal-spatial distributions of precipitation isotopic
compositions based on single-source data in the Qaidam Basin, this study synthesized data from multiple sources, including TNIP,
previous literatures, C-Isoscape, and GCMs, to establish the local meteoric water line (LMWL ) and analyze intra-annual and
interannual variations of precipitation isotopic compositions as well as temperature and precipitation quantity effects. The findings
indicated that the slope and interception of the LMWL were lower than those of the Global Meteoric Water Line ( GMWL) , with the
slope showing a gradual rising eastward spatially, attributed to the difference in below-cloud secondary evaporation. On intra-annual
scale, precipitation 80 shows a seasonal variation with high values in summer and low values in winter, in which trend over time is
influenced by temperature fluctuations. A significant temperature effect was observed for precipitation isotopes across the basin,
whereas no obvious precipitation quantity effect was identified.
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Fig. 1 Distribution of meteorological stations and their monthly mean precipitation as well as air
temperature in Qaidam Basin
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PN ., W] 80 HYAFEBRAL A T BE 52 21 i B AN K d iy S W) 5, ELIR RS2 e 5 25 RS H. 1
A IFI/NE K 60 5 EE RO AE PR A — B, T RK S AE PR A2 (AR ] 2, R W] 60 AY4EFRASML 552
TREE R IR 5 5 22 R B AR PR LA T B 810 SRR B AR BR AR AL A AR I, R W 8" 0 4R PR s fb T2 %
B BRI

5 mEMEKENN

SR RE e TR AR B R K R R G R B R 2R HE— A B T R K RS 21 TR RN RS K B R
T K P43 LMDZ (nudged ) £ , X722 019 60 SR 60 H5k%/KE 6D iR 6D S5k & 2 Ak
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PG BRI S A R* (3R 2) . i3 2 ATH1,6"0.6D il Y R® 435175 0. 84~0.90.0. 83 ~
0.89 ZI[a],p ¥J/NF0.01, 78] 60 F1 6D S Z [ 2 S FEAR DGO R JUHAETE B AEA 05 60 SR
R ik 0.9, W] 60 5l 12 B 0 2 AH OGO 2R, U6 W] S 1K AR 4 iR K [ 067 2% 1 R BE RO, + 73 .3, S
NP2 TR A5 R — 3, BeAh, 80 SR M K (WARMERE R 1E 0. 43 ~ 0. 53%0/°C Z IA], # I 1E
—14. 42%0~ —12. 26%0 2 I71] ,6D SR L) K £E 3. 18 ~4. 17%0/°C Z 8] , #FE7E ~ 105. 63%0~ —88. 29%0 2 i , p 14
/NT0.01, W] 60 1 8D 5l B £ TEAROCHE , B A& IR AL A THs i ok, FE23 6] 346,60 i 8D FIR B
FARCE I A VG ARE W T it TR AR B AR A SR B AR A 18] 20 A Bl RE SOV VY ) 2R 0% T e
XA B2 PR A Y Sl DI R /s KUK
x2 BREUEBKENEZESEE BKENEEUEGXR
Table 2 Linear fitting of hydrogen and oxygen stable insotope compositiors of precipitation with

temperature and precipitation at each meteorological station

A N HiRELENE KRS
WA= vl A - . N

A XFRA R? n P WEXRA R? n p
i 580=0.487-13.24 0.90 348 <0.01 5§"0=0.05P-11.12 0.03 236 <0.01
[ S S 5'80=0.43T-12. 44 0.88 348  <0.01 5'0=0.07P-9.89 0.02 166 0.04
IRk 5"0=0.46T-13.51 0.85 248 <0.01 5"0=0.08P-10.79 0.04 150 0.01
KL 580=0.47T-12. 44 0. 89 348 <0.01 5§"0=0.10P-12.15 0.13 267 <0.01
5'%0 KRR 5'80=0.497-14.42 0.87 348 <0.01 5§"0=0.10P-11.37 0.08 247 <0.01
AUt 5'%0=0.49T-14.22 0.84 216  <0.01 5'0=0.02P-10. 58 0.01 123 0.30
A 5'%0=0.537-14.35 0.90 348 <0.01 5'%0=0.08P-13.28 0.22 291 <0.01
IRHB 2% 5'%0=0.487T-12.26 0.85 215 <0.01 5'%0=0.12P-13.06 0.31 163 <0.01
R 5'80=0.507-13.21 0.88 348 <0.01 5'0=0.08P-13.16 0.24 326 <0.01
i 5D=3.67T-97.71 0. 89 348 <0.01 5D=0.37P-81.37 0.02 236 0.02
EEE A 5D=3.187-91.55 0.85 348 <0.01 5D=0.49P-72. 48 0.02 166 0.05
Ik 8D=3.527-98.96 0.83 248 <0.0l 5D=0.61P-78.28 0.04 150 0.01
KieH 5D=3.63T-90.77 0.87 348 <0.01 5D=0. 74P-88. 65 0.13 267 <0.01
8D R AR RR 8D=3.79T-105. 63 0.85 348 <0.01 6D=0.78P-82.17 0.08 247 <0.01
A 8D=3.857-103.97 0.83 216 <0.01 8D=0.19P-75.30 0.01 123 0.30
A0ty 8D=4.17T-104. 91 0.88 348 <0.01 8D=0. 63P-96. 35 0.21 291 <0.01
R 52 5D=3.76T-88.29 0.84 215 <0.01 5D=0.91P-94. 46 0.30 163 <0.01
#B2% 5D=3.95T-95.48 0.86 348 <0.01 5D=0. 63P-95.21 0.24 326 <0.01

VEn WREARECE p N EKT T IR P AR,

B K o S R R K R R A AR 55 — A BB N R g Z MR R B R Y (HEA A 2 i
HRGuH,6%0 5FKER R* 4 0.01~0.31,K 5 0.02~0.12,8D 5f/KEK R* 4 0.01~0.30,K K
0.19~0.91(3%2), AINL,86"0 Fil 8D HFEK R Z MMM KRR 55, HE S IIEAHC, R SGEAR AL
HFEANAEAERE AR RO (ANSRAEAE I R ARG OE R ) o X K o SE A R A & T2 T b X B
i 15 AR IR K AN R 260 mm (8] 1), FEAK 0T REK R 2 s i R A B

6 & &

a. (/K 8"0 B IE R AARMZ=TT R ARHE ; K28 LMWL (R FIEIEIR T GMWL, 2 i = F K78
R 3t B 5 e K T2 2% B0 L E AN 2, R /K S SSON A B SN RO S 4 SRR 5, SR A 22 IR 0T
FESRIR AT KK [R5 Z AR AE RI AT

b. FEAWE /KK GEE RS E 5220 SRR 6100 S BLE A E A I AR A R B I BE SR Y e [ 3R
AR E BN R, FEAS )AL, 25 Rl R K TR 37 28 2H 22 S AN R (EL R B2 00 A LMWL (14 R AR
LI B VY ) R B e AR A A
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