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Abstract

Many lakes are located on the Qinghai-Xizang Plateau, and as a result of global warming, these lake
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water levels have fluctuated significantly. The technology of isotope tracing provides a novel
method for investigating the underlying mechanisms of variations in lake water balance. This paper
selects typical lakes on the Qinghai-Xizang Plateau as research subjects, using isotopic water sam-
ples measured by previous researchers in the area. It effectively utilizes stable isotopes to estimate
the lake water stable isotopes (61) and the evaporation inflow ratio (E/I) of typical lakes on the Qing-
hai-Xizang Plateau, aiming to explore the hydrological characteristics of these lakes. The results
indicate that the stable isotope values of lake water, the d-excess values, and the §; values of typical
glacier-fed lakes significantly differ from those of non-glacier-fed lakes on the e Qinghai-Xizang
Plateau. This difference is likely related to the characteristics of the basin, such as basin area, alti-
tude, and the mode of lake water replenishment. For some non-glacier-fed lakes on the Qinghai-
Xizang Plateau, the E/I value is greater than 1, suggesting that the water balance of these lakes is
dominated by evaporation, consistent with the trend of shrinking lake surfaces. On the other hand,
the E/I of glacier-fed lakes and some non-glacier-fed lakes are less than 1, indicating that the water
balance of these lakes is dominated by inflow, consistent with the trend of expanding lake surfaces.
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Figure 1. Distributions of 14 lakes in the Qinghai-Xizang Plateau
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Table 1. Investigation of the characteristics of 14 lakes on the Qinghai-Xizang Plateau

=1 FEEE 14 M ARERRET AT

s % BIHER REBTRERE BE AuE B
Wi wnes om0 S WRABL RERAER TS AR K
1 EARE UKJNAMERL 29.00 90.39 38 4450 215 10296 268
2 EAE, EUK)IHME 31.36 90.64 251 4576 16 27679 549
3 pey IR UK)INAMARS 31.88 87.64 290 4478 105 1209.8 187.6
4 HLHEARE UK)INAMARS 31.08 8541 1000 4624 10.7 11135 155.3
5 NG R EUK)IHMAER 32.04 90.81 233 4575 9.1 11168 426.2
6 PEL vk kAR 3175 89.43 357 4531 165 1231.2 4132
7 {ZF A WKNENATS 3133 83.42 187 4766 19.8 9575 1445
8 B UKNIANARL 3140 90.93 176 4541 168 1072.1 4301
9 B UKNIFMER 3144 83.37 498 4724 19.3 9884 1683
10 IR UKNIFNETR 3212 84.74 101 4405 102 12546 1024
11 ik vk JIFMER 28.96 90.49 40 4430 205 12969 299.3
12 k2L EUK)IHMAR 28,76 90.87 32 4520 21.3 11688 311.2
13 FATERERH]  AREUKNIAME AL 3140 84.02 295 4436 204 10815 137
14 F AR EUK)IHMAR 28,78 90.61 555 4458 222 11248 297.3

DOI: 10.12677/aep.2025.154063 562 N RI R Y


https://doi.org/10.12677/aep.2025.154063

MREs, (HEar

GRS, FERK SR BEAER R AL 6 AR 9 A ASCEICE R IR 14 A~ S8 1 2
WG, o AUK NS B A A AR DK N B, P 1 R L A T 14 AN TE 5 e R 0 &
PAS S MA R R AAE B o Forh, UKNANGS B B HR bRl . SRR RS . FLH AR SR
M R DR R, WA EIUREY KIS teah, o AE0K) A 5190 T AR A 2 34
K, (ERN K IARITE AR, GIUE AR 22k IR YA . DS T 2y K. 1
T4 AR VK N RN 25 LTV R A UKV ANOK T K kG 2, 5835 1 HIROK S 88 R s i ss n, kT 51 k2 ya T
RIS, Flanmass . SUAA R 2E e . b, SRR R S RS, A SR UL
A=A, BAr, SEHMEILImANIE S 2EER, DU IS S ks, HREsae
A R — T (I
3. BIEER®E
3.1. KR

14 AMEIABIEIIK B R E A7 25 00 DL A OGS S B RIR T 2 Rk 28 3 [8] [10]
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=1-Q-E @)
ngﬁzla—Q%—E@ ®)
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5. :(5L0:*g —h5A—gkj/(1—h+10‘3><gk) (4)

K, h SRFIXRE (%), Oa A KAKIEFE RN R AE (%o), e NBNI13 TR AR L (%0), B2 BIFXTIEE 4%
i, &% ot NV 3T R B (%0), £ EZBREIESR], H e = (oz+ —1)><1000 » 17 ot B BA R A - HAR BI[17]:
10%In [agH ] =2.4844x107/T? —76248/T +52.612 (5)

10°In [ago] =1.137x10°/T2 - 415.6/T — 2.0667 (6)
X, T RAIRK)-
AT DLEHI G, (H R ZHOHIAFEA RSN %, A oo, XF oa AT 5E[18]:
Sy =(0—2")/(1+2"x107) @)
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4.1. FEREKIEERALRER

B2 45 TR R 14 A AN 2009 A E ZRHIKARE RN R AL . W PaTDLE H, X Eeiin
517K FR SR R E A 2R AR AR Y 1 43 93 A T —131.4%0~—53.3%0 F11—16.6%0~—0.9%0, & 11T HI P EIME 43 A
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Tok 5 TP 5t v AR 38 H AR UK ) N BN AT — S A s TR SRR e TR 36 1) e v 1B DA BB 7K d-excesss 1
SRR )25 B BAE AR UK ) AN R I —F LA B Sl . X B AT 0, ok 1AM A 2 3 1 S e R o ) o A 3R
FEUKNANE I B, HLOK ) BN B d-excess (B M. — Bk, SRE R SMEKIAE £
HEFEINIER, MWK d-excess {E 1K AN BT Bl 122 0 B8 % K R 2= AL st s, B d-excess BRAR 17380 7K
T 28 SR B ZU[20] o WF 7045 SR B AR K B RN A 1A I 28 5 o VR T L K N B e i ve BE i 2, FL oK) [
HHRAN AR KA EARTH 1 2R & R0 UK AN BUEEIE /K (R 520 o

4.2. IKEHE

35 GNIP Bdli4E, 7k i JEb X KSR 7K 28 (LMWL) i 52 N 0°H = 8.16'%0 + 12.8 (R?=0.97, 4]
3), LMWL KRR 5 4B KA EK 2 (GMWL: 02H = 8080 + 10) AL,  Xob-T- 75 3 o J5 55 23 Y 140 3
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Figure 2. Stable isotope composition of lake water in 14 lakes in the Qinghai-Xizang Plateau
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Figure 3. The LEL and LMWL of 14 lakes in the Qinghai-Xizang Plateau
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Figure 4. The theoretical Scew, di and E/I of 14 lakes in the Qinghai-Xizang Plateau
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