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Fig.1 Location of hydro—meteorological stations in the Xilin River basin
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Tablel The modified Mann—Kendall test results of runoff trends

at annual and seasonal scales
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Table2 The correlation analysis between runoff and affecting factors like climate and human activities

0 LnQ 0 LnQ 0 LnQ
0.498* 0.465% 0.568* 0.636%* 0.112 0.075
0.196 0.116 0.486%* 0.511* 0.260 0.151
0.013 -0.082 0.249 0.277 0.309 0.229
0.194 0.284 0.210 0.380* 0.015 -0.059
0.273 0.346 0.445* 0.532* 0.038 0.010
-0.453* —0.547* -0.435%* -0.275 -0.060 -0.226
0.570* 0.555%* 0.721* 0.758* 0.436* 0.472%*
-0.175 -0.265 -0.196 -0.361* -0.108 -0.217
0.132 0.189 -0.288 -0.259 0.060 0.154
-0.239 -0.195 -0.477* -0.528* -0.407* -0.346
-0.451* -0.498* -0.404* -0.491* -0.291 -0.423*
GDP -0.317 -0.456* -0.403* -0.475* -0.105 -0.369*
PIP -0.296 -0.414* -0.364* —0.448* -0.136 -0.373*
SIP -0.330 -0.435% -0.399* -0.441* -0.116 -0.386*
TIP -0.313 -0.491* -0.387* -0.527* -0.124 -0.356

a=0.05 s =0.360,

Tok min
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Table3 The principal component analysis of the main environmental factors affecting runoff

FPC1 FpPC2 FPC3 FPC1 FpPC2 FPC3 FPC1 FpPC2 FPC3
-0.065 0.740 -0.521 -0.271 0.393 0.096

-0.249 0.291 -0.423

-0.151 0.381 0.395

-0.200 0.348 0.486

-0.363 -0.045 0.526

-0.182 0.648 0.558 -0.306 0.274 -0.277 -0.128 0.988 0.066
0.197 0.037 0.497
0.300 -0.242 0.202
0.411 0.076 -0.087 0.332 0.284 -0.096 0.494 0.062 -0.590
GDP 0.414 0.090 0.184 0.347 0.273 -0.090 0.501 0.091 0.018
pIP 0.405 0.076 0.175 0.338 0.272 -0.090 0.493 -0.011 0.782
SIP 0.407 0.098 0.209 0.343 0.273 -0.044 0.497 0.112 -0.189
TIP 0.402 0.026 0.156 0.342 0.235 -0.165
5.662 1.518 0.355 6.162 3.254 0.917 3.935 0.959 0.066

[ %
70.776 89.753 94.190 51.353 78.466 86.108 78.704 97.887 99.214
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Variation Characteristics of Runoff and Quantitative Analysis of Its Affected Factors under Changing

Environment in Typical Steppe Basin of Semiarid Region
YU Chan', WANG Weina’, GAO Ruizhong®, LIU Tingxi’>, BAI Yong®>, WANG Xixi®

(1. The Hydrological Bureaw of Inner Mongolia Autonomous Region, Hohhot 010018, China; 2. College of Water Conservancy and
Ciwil Engineering, Inner Mongolia Agricultural University, Hohhot 010018, China; 3. Old Dominion University, Norfolk 23529, USA)

Abstract: The climate fluctuation and human activities have significant effects on the changes of surface hydrological processes in
the basin, especially for the semiarid steppe basin. This paper chosen the Xilin River basin to analyze the variation characteristics
of its runoff series from 1963 to 2015 by using the improved M-K trend test method, the double accumulation curve method, the
cumulative anomaly method and the wavelet transform method. The main influencing factors were analyzed by the statistical
correlation test and the principal component analysis at hydrological year and seasonal scale. The results show that the runoff
decreased significantly at all time scale in the Xilin River basin in the past years; the mutation year of it was in 1998, and the
dominant factors affecting runoff were changed after that year; the cycles of the hydrological year and dry season runoff were 6 and
25 years while there were no significant cycle changes in the wet season runoff. The factors like precipitation, evaporation, relative
humidity, and human activities have significant impacts on runoff, but the human activities are the dominant ones.

Key words: runoff; variation characteristics; affecting factors; quantitative analysis; semi—arid steppe basin; the Xilin River basin



