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Regional groundwater recharges based on the characteristics of stable isotope distribution
in Dali-nor Lake in Inner Mongolia
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(Inner Mongolia Agricultural University IMAR Key Laboratory of Water Resources Protection and Utilization, Hohhot 010018,
P.R.China)

Abstract: The Dali-nor Lake is a typical closed lake in Inner Mongolia, the cold and arid area in Northern China, which has no
surface water discharges by rivers. In particular, the surface water of the lake would be frozen with very slowly water flows in winter.
The lake can be regarded as nearly sealed and only influenced by groundwater recharges in winter. According to regional hydrologic
and meteorological characteristics, the winter is an ideal stage to study the recharge process of bottom water in Dali-nor Lake.
Therefore, we collected samples of lake water, lake ice, river water, shallow groundwater and rainfall, and analyzed the values of
hydrogen and oxygen isotopes (3D and 8'80) of these water samples from the lake. The results show that the average values of 8D
and 3'80 are the heaviest in samples from the lake water and ice, and the average values of 8D and §'®0 in shallow groundwater
are the lightest, relatively. Meanwhile, the average values of 8D and 8" 0 are about =31.51%0 and —2.05%o in bottom water and a-
bout =32.77%o and =2.51%o in surface water in winter, respectively. But the average values of 8D and 3" 0 in bottom water are
lighter than those in surface water and ice, with values of about —=29.12%o and —1.84%o. In summer, the average values of 8D and
8'30 in bottom water are also lighter than those in surface water, with values of about =32.95%o and 2.13% in bottom water and
—32.61%0 and —1.99%o in surface water, respectively. It’s likely that the different 8D and §'30 values between bottom and surface
water had been influenced by seasonal changes and frozen processes in Dali-nor Lake. As a whole, the values of 8D and 3'80 in
bottom water are lighter than those in surface water, and the regional differences of 3D and 8'®0 values are also more distinct than

those in summer bottom water. On the other hand, the relationships between water depth and lake water stable isotopes had shown
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that changes in the water depth were one primary factor that influenced the value changes of 3D and 880 in bottom water in Dali-
nor Lake. As results, the shallow water area, where water depth is lower than 8 m in the northeastern Dali-nor Lake, is influenced
visibly by groundwater recharge and again evaporation process. Relatively, the deep water area, which depth is deeper than 8 m in
the southwestern Dali-nor Lake, is scarcely influenced by the revalorizations, and the bottom water mass is more stable and longer
residence time than that in shallow region.

Keywords: 8D and §'0; distribution; lake water; recharge characteristics; Dali-nor Lake
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Fig.1 Locations of sample sites and water depth change in Dali-nor Lake
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R4 R G/ LR/ FEPKBY m
DL-1 116.6959 43.3708 1.2
DL-2 116.6333 43.3502 7.1
DL-3 116.5987 43.3326 6.2
DL-4 116.6329 43.3005 8.2
DL-5 116.7223 43.3000 7.0
DL-6 116.5667 43.2833 8.3
DL-7 116.5619 43.2601 7.5(0.7) "
DL-8 116.6669 43.2667 6.0
DL-9 116.5900 43.2501 8.8
DL-10 116.5012 43.2386 7.4
DL-11 116.5169 43.2369 9.0
DL-12 116.6339 43.2356 8.6
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W, SEA R F BRI RO B AR IS , & TR RUK
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2 38 B R AR AR E Rl oz 2 2
Tab.2 Average values of stable isotopes in
different water samples of Dali-nor Lake
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