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Time Series Analysis of Water Resources Ecological Footprint in Shanxi Province Based on ARIMA Model
ZHANG Yong, ZHANG Zhi-guo, DONG Xiao-hui,DU Yi~ et al
Shanxi 030045)

Abstract  The model of ecological footprint on water resources was applied to calculate water resources from 2003 to 2012 in Shanxi Province.
At the same time, the model of ARIMA was used to prospect ecological footprint of water resources in Shanxi Province from 2013 to 2017. The re-
sults showed that the model of ARIMA(2,1,1) could better fit the change of ecological footprint on water resources from 2005 to 2012. And the
prediction error of per capita ecological footprint change was not more than 10% . It was suitable to predict and simulate the change of ecological

(Shanxi Soil and Water Conservation Institute of Science, Taiyuan,

footprint, and the prediction accuracy could be improved.
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Table 1 Calculation results of water resources ecological footprint per
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capita in Shanxi Province from 2003 to 2012 hm*/ A
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Year Ecological footprint || Year Ecological footprint
2003 0.372 4 2008 0.369 4

2004 0.36717 2009 0.363 4
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Table 2 Results of unit root test of series
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Table 4 Prediction and error of ecological footprint of water resources per capita in Shanxi Province from 2005 to 2017
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Predicted value Actual value . Error
Year hm/ T/ A predicted value imd actual %
value //hm*/ A

2005 0.369 2 0.393 6 0.024 4 6.199 187
2006 0.376 2 0.3839 0.012 7 3.265 621
2007 0.3856 0.383 2 -0.002 4 -0.626 305
2008 0.3856 0.369 4 -0.016 2 —-4.385 490
2009 0.394 2 0.363 4 -0.030 8 -8.475 509
2010 0.405 0 0.406 1 0.001 1 0.270 869
2011 0.414 4 0.457 1 0.042 7 9.341 501
2012 0.421 1 0.449 9 0.028 8 6.401 423
2013 0.4255

2014 0.428 8

2015 0.432 4

2016 0.436 8

2017 0.442 1
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Fig. 4 Trend of ecological footprint of water resources per capi-

ta in Shanxi Province from 2005 to 2017
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Note :a,b is amount of greenhouse gas production under rice-wheat rotation with swine manure-straw returning in wheat season and rice season respective-

ly,the amount of greenhouse gas production is calculated according to the carbon dioxide dry basis.
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Fig.1 The amount of greenhouse gas production under rice-wheat rotation with swine manure-straw returning
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