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Characteristics of hydrogen and oxygen stable isotopes in Lake Hulun Basin and its indic-
ative function in evaporation
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(College of Water Conservancy and Civil Engineering , Inner Mongolia Agricultural University, Hohhot 010018, P.R.China)

Abstract: The aim of this paper is to analyze water stable isotopes( 8D and 3'0)in Lake Hulun Basin, and to explore the indica-
tive function of stable isotopes in hydrological cycle in this region. The analytical results of lake water, river water and well water a-
round Lake Hulun indicate that there are temporal variations of stable isotopes in lake and river water and spatial variations in river
water along the flow path. Furthermore, the relationship between 80 and 8D in lake water, river water and groundwater in Lake
Hulun Basin shows the crossing points of lake and river water are located in the lower right of local meteoric water line, suggesting
lake water and river water have suffered from evaporation. However, the crossing points of well water are located closely to the local
meteoric water line except southwestern area (W1) around the lake, indicating all groundwater except W1 reflects a precipitation
origin, and the weird high isotope values in W1 may have connections to the lake water and well water. Using the relationship be-
tween stable isotopic ratio in residual water and residual water proportion with consideration of the effect of temperature and humidi-
ty, the proportions of modern lake water and river water after evaporation are calculated as 0.85-0.96 for river water, and 0.71-
0.77 for lake water. Obviously, the extent of lake water evaporation is greater than that of river water, with 4% —15% water loss for
rivers and 23% —29% water loss for the lake. In addition, the annual lake water evaporation was calculated based on isotopic mass
balance method, the low relative error (5.4% ) compared with measured data indicates this model is appropriate to calculate water
evaporation for Lake Hulun. Using stable isotope (3D and 3'¥0) is an essential method to study on hydrological cycle in a basin,
thus stable isotope still has a wide application space in hydrological cycle in Lake Hulun Basin.
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Tab.1 The results of 8D and 30 in water samples from Lake Hulun Basin

pIN N FEMS- CH D ]80\'-smov;'/%0 Dy _syow/ %0 KA FEmAS CHD ISOV-SMOW/%O Dy _smow/ %o

Wk A7 H4H) -8.55 -72.83 Wk KLLF(6 H26H) -10.98 -85.72
D7(7H4H) -7.83 -66.59 KLL (7 H4H) -10.46 —-84.00
F5(7H4H) -7.61 -66.36 KLL (8 A3 H) -10.30 -83.20
FO(7TH4H) -7.66 -65.71 WEX(7 H4H) -11.24 -87.56
G2(7H4H) =7.47 -65.70 WEX(8 H3 H) -10.17 -80.69
H3(7 H4H) -7.33 -65.71 HWR/K  WI(7 A30H) -8.91 -78.52
X1(7H4H) -7.49 -65.75 W2(7 A 30 H) -11.40 -86.86
A10(8 H3 H) -8.21 -71.87 W3(7 H30 H) -9.41 =72.02
D7(8 H3 H) -7.38 -67.24 W4(7 H 30 H) -11.98 -89.61
F5(8 H3 H) =7.12 -65.91 W5(7 H30 H) -12.33 -93.05
FO(8 H3 H) =-7.16 -65.88 W6(7 H 30 H) -13.34 -100.54
G2(8 H3 H) =7.27 -65.21 W7(7 H 30 H) -11.64 -89.38
H3(8 H3 H) =7.25 -65.23 W8(7 H 30 H) -15.91 -120.87
X1(8 H3H) =7.12 -63.44 Wo(7 H 30 H) -14.25 -105.24

Wk  KLL (6 H 26 H) -12.35 -95.99 SRIK(7 H 30 H) -13.06 -98.35

KLL #1(6 H 26 H) -11.84 -94.48
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Fig.2 Temporal variations of 8D and 80 of each sampling site in Lake Hulun
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Fig.3 Temporal variations of 8D and 8'0 of water samples in Kelulun River
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Fig.4 Variations of 8D and 3" O of water samples in Kelulun River from upstream to downstream
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[ TAEA ([EBRJE T e ) S 6 FF 50 R K M 3G 8'°0 1 P24, BUE A - 15.00%0, 1233 (12) L (13)
SKAFE 8, F1 S, 539 —23.40%0 1 13.75%o.

R P46 180 J 322 7K S 1961 — 2013 AR RS9} A3 1ITA8 15 50 Z24F A4 A AL 2020 km?, £
AEEKIEIR A 1.25 42 m® , ATH530 4 61.9 mm ; ZAF V- BB RN it 235 mm; AP35 725 K R 1470 mm (/K
3Cu 20 em R ML) 47 YA /KA R R 1140 mm (78 R 47 0.776 KR T ICHR[29]) . #4550 X 50X
ANT(14) AT AR AR 328 & ok 1078 mm, 552 1140 #H2% 62 mm, AR ZE K 5.4% 35X
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