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Fig.1 Map of distribution of hydrological and meteorological stations in Zhangweinan River basin
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Table 1 Mann-Kendall test results of annual meteorological variables
T C Ty C Tpin C Hya % Hyin % P mm
B8 8 B B B B
— 0.006 4 0.026 — -0.003 — — 0 — -1.933
4 0.045 — 0.004 A 0.084 v -0.116 v -0.063 — -1.226
4 0.029 — 0.012 4 0.050 v -0.108 — -0.027 — —1.664
4 0.020 — 0.005 4 0.040 — 0 — -0.021 — -1.934
4 0.019 — 0.003 A 0.029 — 0 v -0.070 — -0.409
4 0.020 — 0.005 4 0.029 4 0.077 A 0.118 — ~2.406
4 0.027 — 0.009 4 0.044 — 0 A 0.133 — -0.998
— 0.007 — 0 — 0.011 A 0.105 A 0.160 — -2.736
>R 6/6 0.022 /1 0.008 6/6 0.035 2/4 -0.005  3/5 0.0286 0/0 - 1.663
T Troex Tooin Hya H,, C A R
- > 2/3 3
2 B
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Table 2 Mann-Kendall test results of monthly meteorological variables
1 2 4 5 6 7 8 10 11 12 .
g A ? ? p A p ? ? g A r T
T 7 7 8 8 4 6 6 2 0 0 0 0 O 1 1 4 4 4 4 2 2 2 40
T 11 11 0 2 2 4 0 0 0O O O O O I 1 0 0 0 O 0 9
T oin 7 7 71 7 7 6 6 5 5 5 5 1 1 2 1 5 5 5 5 3 2 5 58
Hyma 0 0 0 0 0 3 2 4 4 3 3 1 0 2 1 2 1 2 0 2 0 0 23
Hyin 2 2 0 0 2 6 3 3 3 2 2 2 0 2 1 0 0 3 0 2 0 0 26
P 0 0 0 0 0o 1 0 2 2 0 0O 1 0 0O 0 0 0O 0 0 1 0 0 6
3 4 Mann-Kendall
Table 3 Mann-Kendall test results of meteorological variables in April
T C Thax C Toin C Hya % Hpn % P mm
B B8 B B B B
A 0.029 A 0.050 — 0.000 — -0.155 — -0.042 — -0.136
4 0.047 A 0.040 A 0.067 v -0.231 v -0.111 — -0.075
o 0.025 — 0.007 A 0.041 — 0.077 — -0.083 — -0.199
A 0.040 — 0.026 A 0.041 — -0.082 v -0.158 — -0.293
— 0.021 — -0.003 A 0.040 A 0.224 A 0.191 — -0.273
o 0.046 — 0.004 A 0.083 — -0.063 v -0.125 — -0.130
— 0.014 — -0.007 — 0.011 A 0.182 A 0.203 — -0.146
A 0.035 — 0.009 A 0.058 — 0.073 A 0.151 ¥ ~0.400
> B 6/6 0.032 212 0.016 6/6 0.043 2/3 0.003 3/6 0.003 0/1 -0.207
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Table 4 Hurst components of the meteorological variables
T T Tin Hima Hpin
4 4 4 4 4 4
0.619 0.465 0.269 0.531 0.829 0.593 0.466 0.677 0.694 0.645 0.624 0.631
0.764 0.625 0.372 0.495 0.838 0.735 0.430 0.683 0.553 0.609 0.831 0.723
0.708 0.359 0.499 0.480 0.837 0.702 0.473 0.508 0.500 0.579 0.738 0.509
0.745 0.482 0.552 0.567 0.855 0.515 0.369 0.569 0.402 0.863 0.679 0.522
0.697 0.398 0.554 0.332 0.715 0.574 0.353 0.474 0.530 0.404 0.325 0.557
0.753 0.359 0.480 0.315 0.703 0.482 0.522 0.672 0.747 0.779 0.571 0.676
0.701 0.183 0.544 0.435 0.838 0.375 0.361 0.399 0.515 0.283 0.694 0.095
0.816 0.320 0.706 0.069 0.762 0.454 0.241 0.244 0.553 0.461 0.250 0.366
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Fig.3 Mann-Kendall test results of annual and monthly flux 50 83.2mm
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Analyzing Long-Term Trend of Hydrological and Meteorological
Changes in Zhangweinan River Basin

CAI Xi-tian XU Zong-xue LI Zhan-ling
Key Laboratory of Water and Sediment Sciences ~ Ministry of Education — College of Water Sciences
Beijing Normal University — Beijing 100875 China

Abstract Zhangweinan River basin is heavily affected by human activities and sensitive to climate
change. In this paper Mann-Kendall test and R/S methods were used to estimate the long-term trend of
hydrological and meteorological changes in Zhangweinan River basin during the past 50 years. The factors
influencing hydrological and meteorological changes were analyzed. Such variables as annual and monthly
mean air temperature maximum air temperature minimum air temperature relative humidity minimum
relative humidity precipitation and runoff were analyzed based on Mann-Kendall test and R/S methods.
The results indicate that in Zhangweinan River basin the annual mean air temperature has increased by
1.08 oC mainly due to the rise of mean minimum air temperature and the annual precipitation has
decreased by 83.2 mm. These trends will sustain for some periods in the future. Relative humidity
represents a downward trend in the western mountain area and an upward trend in the eastern plain. The
trend may be reversed in the future. There is a strongly sustained downward trend for runoff. It is
predicted that the climate in Zhangweinan River basin will become warmer and drier in the future. In view
of larger hydrological cycle the water lost in this area may move along with monsoon and become rainfall
in other areas. Future studies should further focus on regional water cycle such as soil moisture
evapotranspiration water vapor transfer and monsoon and mechanism of runoff generation under the
impacts of climate change and human activities.
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