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Characteristics of Oxygen and Hydrogen Isotope Distribution of
Surface Runoff in the Lhasa River Basin
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Abstract; The variation characteristics of oxygen and hydrogen isotopes in surface runoff of the Lhasa River basin was studied based on the
observations of §*O and 6D in river water and related meteorological and hydrological data in 2008. The results indicate that; (1) precipita-
tion is the main recharge source and that the Lhasa River has experienced strong evaporation; (2) positive d values indicate the snow melt-
ing water recharge; (3) during the Tibetan plateau summer monsoon period, the lapse rate of 6" O in river water is approximately
0.16%0 » (100m) ™" due to the “altitude effect”; (4) in large-scale circulation, the basin water presents a significant continental effect. This
study demonstrates that it is possible to trace the hydrological cycle with oxygen isotope and deuterium distribution in land runoff in the
high altitude areas and to provide the stable isotopic evidence of the ancient latitude variation.

Key words; deuterium excess parameter (d value); Lhasa River basin; surface runoff; snow melting water; oxygen isotope (8°O) ; hydro-

gen isotope (9D).
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Fig. 1 Sketch map of water sample locations in the Lhasa River basin
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Table 1 6D and 6" O values of water samples collected from the Lhasa River basin

1

(m) " Oysmow (J0) SDvsviow (%0) d %
01 29°19'53" 90°41'39" 3597 —17.76 —132.2 9.9
02 29°18'37" 90°45'35" 3583 —17.69 —134.6 6.9
03 29°23'48" 90°52'58" 3600 —17.58 —131.2 9.4
04 29°26'40" 90°55'46" 3 605 —17.49 —130.8 9.1
05 29°29'59" 90°56'20" 3612 —17.59 —131.1 9.6
06 29°33'55" 90°59'34" 3625 —17.98 —134.2 9.6
07 29°33'55" 90°59'39" 3634 —17.38 —128.4 10. 7
08 29°38'34" 91°06'50" 3655 —17.32 —129.0 9.6
09 29°38'23" 91°09'39" 3655 —17.23 —127.9 9.9
10 29°40'03" 91°18'04" 3685 —17.25 —129.0 9.1
11 29°40'22" 91°23'16" 3696 —17.26 —127.2 10. 9
12 29°48'58" 91°33'36" 3753 —17. 47 —128.6 11. 2
13 29°47'57" 91°35'59" 3760 —17.41 —129.1 10. 2
14 29°48'48" 91°40'08" 3785 —17.42 —129.2 10. 2
22 29°52'07" 91°45'27" 3815 —18.01 —132.0 12.0
23 29°54'27" 91°48'42" 3831 —17.83 —131.1 11.5
24 29°56'22" 91°51'52" 3843 —17. 89 —132.6 10.5
25 29°58'41" 91°52'51" 3882 —17.80 —131.5 10. 9
31 30°01'32" 90°51'16" 3885 —17.63 —132.1 9.0
32 30°02'37" 91°49'11" 3892 —17.59 —132.7 8.1
33 30°04'14" 91°46'32" 3904 —17.77 —133.2 9.0
34 30°04"44" 91°43'55" 3914 —17.43 —131.1 8.3
35 30°04'24" 91°37'48" 3947 —17. 44 —127.9 11.6
36 30°04'38" 91°34'21" 3962 —17.37 —130.5 8.5
37 30°06'08" 91°29'25" 4001 —17.24 —129.7 8.2
38 30°08'37" 91°24'52" 4013 —17.21 —129.6 8.1
39 30°11'35" 91°20'45" 4045 —16.95 —127.9 7.7
40 30°13'59" 91°21'59" 4056 —16. 86 —127.3 7.6
41 30°16'01" 91°23'21" 4069 —16. 67 —123.2 10. 2
42 30°17'53" 91°27'46" 4100 —16. 82 —123.0 11.6
43 30°18'28" 91°31'07" 4125 —16. 64 —119.8 13.3
45 30°12'07" 91°20'08" 4049 —17.18 —126.4 1.1
46 30°15'26" 91°16'27" 4076 —17.47 —127.7 12.0
47 30°15'50" 91°12'49" 4097 —17.36 —126.9 12.0
26 30°00'06" 91°56'14" 3899 —18. 66 —137.8 11.5
27 30°00'53" 92°01'07" 3988 —18. 59 —137.8 10.9
28 30°01'37" 92°04'08" 4047 —18.6 —140.2 8.6
29 30°02'50" 92°07'45" 4099 —18.69 —137.5 12.0
30 30°05'23" 92°10'31" 4179 —18.65 —134.8 14.5
15 29°46'38" 91°52'28" 3919 —18.12 —135.8 9.1
16 29°45'23" 91°56'10" 3981 —18.25 —136.2 9.8
17 29°42'57" 92°02'25" 4093 —18.33 —136.7 9.9
18 29°42'38" 92°09'59" 4 256 —18.44 —137.7 9.8
19 29°42'35" 92°14'52" 4372 —18.32 —137.6 9.0
20 29°41'23" 92°16'14" 4398 —19.19 —143. 4 10. 1
21 29°50"04" 91°44'37" 3814 —18. 24 —135.2 10.7
50 29°40'15" 90°54'53" 3692 —18.03 —133.4 10.9
51 29°45'22" 90°47'11" 3807 —18.31 —134.0 12.5
52 29°55'11" 90°42'54" 3935 —18.18 —135.0 10.5
53 30°04'58" 90°33'31" 4 264 —18.41 —133.0 14. 3
Thermo Fisher TM Flash 2000 MAT 253
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Fig. 3 Lapse characteristics of 'O along the Lhasa River
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