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Spatiotemporal variation of water yield and its driving factors in Northeast China. WU
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Abstract: Land use change across Northeast China experienced a significant spatiotemporal vari—
ation between 1990 and 2010. Northeast China is one of the most sensitive regions to global cli—
mate change. A better understanding of the effects of land use change and climate change on wa—
ter yield is of great importance to water resource planning and sustainable management. Based on
the land use data in 1990 2000 and 2010 meteorological data and soil data InVEST model
was used to analyze the spatiotemporal changes in water yield in Northeast China from 1990 to
2010. Structural equations were used to explore the influence of climate change and land use
change on water yield in Northeast China. The results showed that the water yield in Northeast
China had a trend of increase after an initial decrease in the 20 years. In addition montane re—
gions of Eastern Liaoning Province and Changbai Mountain area had the highest water yield
while the plain area had the least water yield. The precipitation was estimated to be the main fac—
tor leading to the spatiotemporal variation of water yield in Northeast China while temperature
and land use change had a minor influence on water yield.

Key words: land use change; climatic change; InVEST model; water yield.
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Table 1 Correlation coefficients between the climatic factor and water yield in the same years

1990 2000 2010 1990—2000 2000—2010 1990—2010
0.845%* 0.935%* 0.961%* 0.932%* 0.974** 0.968* *
0.190" -0.033 0.393%* -0.496* * -0.221" -0.053
0.248** -0.007 0.389% * -0.509* * -0.483** -0.298* *
0.175 -0.009 0.411** -0.307** 0.071 0.111*%
* % 0.01 ( ) 0.05 ( ) o

?1994-2018 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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Fig.3 Land use change in the Northeast China from 1990 to 2010
2 /
Table 2 Correlation coefficients between land use change and water yield in the same years
/
1990 2000 2010 2000—1990 2010—2000 2010—1990
0.578** 0.703** 0.423** 0.056 0.132 0.029
0.025** —-0.048 -0.045 -0.070 -0.098 -0.148
-0.262 -0.480* * -0.518** 0.016 -0.096 0.012
-0.221** -0.183 0.109 -0.111 0.009 -0.003
-0.269 -0.200" -0.165 0.058 -0.025 -0.020
-0.496" -0.436** -0.357** 0.101 0.006 -0.037
-0.029* * -0.0427 0.278* * -0.104 0.090 0.127
* * 0.01 ( ) * 0.05 ( ) o
3
Table 3 Structural equation modeling statistics results 3
(P (DF) (1F) (7F) 3.1
1990 0716**  0.154**  0.870** 1990—2010
003 -0102"  -0.069 ( 1900 = 579.42 mm; 200 =432.26 mm;
0.093 0 0.093
2010 =363.46 mm)
-0.184% * 0 -0.1847 *
2000 0.845* * 0.092* * 0.937**
0006 -0037"  -0.042 o . (
0.117° 0 0.117* . N )
-0.030 0 -0.030
2010 . * % . * % X * %
0.974 0.019 0.992 ‘ ( TF1990 —
-0.057 -0.011 -0.067"
-0.035 0 -0.035 0.870 TF 0, =0.937 TF,,,=0.992)
~0.099 * * 0 ~0.099 * * ( MCFarlane et al.
* % 0.01 PE 0.05 o 2012 ; Suetal. 2013) ;
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Fig.4 Structural equation modeling illustrating the effects of land use change and climate on water yield
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