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Abstract To better understand the source changes and the response of river water to climate change, waters in
mainstream and tributaries in Yellow River Basin were sampled from July to August 2012, and temporal and spatial
variations of hydrogen and oxygen isotope values in water samples were analyzed. The results showed that (1) Excluding
source water, the values for hydrogen, oxygen isotope, and d excess in mainstream waters in Yellow River ranged from
-97.2%o0 t0 -62.9%0 with mean value of -72.2%o., and from -13.0%o to -8.7%o with mean value of -9.9%., and from 4.1%.
to 11.0%0 with mean value of 7.0%o, respectively. For tributary water, the values for hydrogen and oxygen isotope varied
from -103.8%0 to -30.5%0 with mean value of -68.9%. and from -13.7%. to -1.5%. with mean value of -9.2%o,
respectively, and the d excess varied between -18.5%0 and 13.2%. with mean value of 4.5%.; (2) The hydrogen and
oxygen isotope values in water from the upper-stream of Lanzhou station and middle-stream of Yellow river were more
negative than those of water from upper-stream between Lanzhou station and Toudaoguai station and the low-stream,
while the d excess values decreased gradually along the flow path; (3) The Na*/CI” molar ratios varied from 0.94 to 3.02.
The mean value of Na*/CI” molar ratio was 1.02 in source water, and 1.58 in mainstream water above Lanzhou station, and
1.30 in mainstream water between Lanzhou station and Toudaoguai station, and 1.79 in middle-stream water and 1.41 in
low-stream water. The negative correlation between Na*/Cl” molar ratio and oxygen isotope values of river water indicated
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that the Yellow River waters were mainly controlled by atmospheric deposition, groundwater recharge and evaporation; (4)
Compared with results of previous studies, it was found that since 2000, the annual water flux of Yellow River increased
gradually, the second-evaporation effect on the upper-stream river water decreased, and the evaporation effect on middle
and low stream water also decreased, indicating that the climate in Yellow River Basin was becoming less dry.

Key words Yellow River Basin hydrogen and oxygen isotope atmospheric deposition climate change
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Fig.1 The sampling water location map in Yellow River Basin

2
2.1 1
1
Table 1 The statistic drochemical and isotopic compositions of the Yellow River water
K* Na* ca?* Mg?* cr S0” NO;  HCOg oD o d
(ummol/L) (%o)

MHO1 58 1914 846 993 1738 229 2.9 3770 -38.6 -3.9 -7.4
MH02 153 13384 207 5753 14187 1508 1.3 8600 -35.4 -33 -9.0
30 252 1034 663 151 256 11.4 2600 -78.2 -10.9 6.6
43 943 1383 728 628 571 87.0 3430 -62.9 -9.2 11.0
38 700 1276 704 448 455 50.6 3192 -720  -10.1 8.8
39 791 1313 710 477 538 51.6 3360 -74.3 -10.2 8.2
45 1193 1368 780 844 665 94.4 3210 -67.9 -9.6 6.0
- 86 4115 1538 1353 3350 1574 225.6 4030 -64.9 -8.9 8.9
67 2661 1458 1090 2014 1173 152.2 3543 -66.4 -9.2 7.3
68 2777 1457 1131 2107 1237 151.9 3480 -66.8 -9.2 75
70 2500 873 645 1193 962 164.6 3060 -97.2 -13.0 4.3
95 3288 1441 1351 2234 1403 260.5 3880 -68.4 -9.3 7.7
87 2937 1242 994 1700 1153 218.1 3475 -79.6 -10.7 6.3
90 2965 1252 969.5 1623 1097 221.7 3410 -79.3 -10.9 6.5
99 2934 1351 1058 2079 1434 248.1 2790 -67.8 -9.2 41
102 2996 1428 1101 2115 1443 267.0 3590 -65.4 -8.7 5.8

101 2963 1396 1080 2102 1438 254.6 3263 -66.2 -8.9 5.0
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1
K* Na* Ca?* Mg?* cr S0,% NO;  HCOg oD 70 d
(ummol/L) (%o)
42 590 895 600 315 331 14.2 2890 -103.8 -13.7 -18.5
418 85968 9481 23100 55586 39440 1488.6 6140 -30.5 -15 13.2
137 12014 2055 3322 8801 4591 406.3 3658 -68.9 -9.2 4.5
90 2763 1306 1110 1650 1035 339.5 3260 -67.5 -9.2 5.8
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