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2005~2014 21.28Mhm?,
4 57.62% ,2006 65.44%
41 , 8.89Mhm’
2005~2014 5.68Mhm?, 24.09% 15.48%,
; 1 Lo , ;
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Tablel The water resources ecological footprint in Henan province from 2005 to 2014
GDP
/Mhm? /Mhm? /Mhm? /Mhm? /Mhm?* /Mhm? ( )/Mhm? /10~hm?

2005 18.94 7.56 6.20 0.00 32.70 28.80 -3.89 3.82
2006 24.55 7.99 4.33 0.65 37.52 16.59 -20.92 3.54
2007 19.85 8.73 5.16 0.85 34.59 23.99 -10.60 2.80
2008 20.85 8.50 6.97 1.29 37.61 19.16 —-18.45 2.51
2009 22.82 8.84 591 1.04 38.63 17.05 -21.58 2.14
2010 20.76 9.18 5.97 1.21 37.13 27.58 -9.54 1.91
2011 21.59 9.39 5.18 1.70 37.86 16.91 -20.95 1.64
2012 22.40 10.00 5.29 1.75 39.44 13.69 -25.75 1.46
2013 22.40 10.05 5.50 1.11 39.05 11.10 -27.95 1.21
2014 18.63 8.69 6.34 0.94 34.59 14.61 -19.98 0.99
407 2013 , 10.05Mhm?, 2005 s
30 7.56Mhm?; .
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Fig.1 The variation of the water resources ecological footprint in ,2005~2014 ,
Henan province from 2005 to 2014
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Table2 The unpacking effect of the water resources ecological

footprint in Henan province from 2006 to 2014

2006 0 0 0 0

2007 17.99 -7.64 5.48 -0.09
2008 41.47 -14.80 14.74 0.16
2009 41.11 -25.10 26.23 0.59
2010 38.81 -25.76 25.27 0.06
2011 42.62 -28.90 29.26 -0.02
2012 4291 -31.44 33.29 0.06
2013 34.48 -42.36 44.12 0.10
2014 16.76 -21.42 19.78 0.09

o ,2006~2013

,2013

in Henan province from 2006 to 2014

2006~2014
2007 -7.64Mhm* 2013 -42.36Mhm?,
-604.71%, o
,2008
93.73%,2010 2.6%,
2013 34.74% , 75.8% .



61

o 2005~2014 ,

, 0.9255,
GDP )

[1] s . [J].
(MA Jing, PENG Jian. Research progress on water footprint [J].
Acta Ecologica Sinica, 2013,33(18):5458-5466. (in Chinese))

2] , . .

[J]- , 2013,35(8):1601-1610. (ZHANG Yi, ZHANG

, 2013,33(18):5458-5466.

Heping, LI Fengsheng, et al. Dynamic analysis of the water
resource ecological footprint of Guangxi based on an improved
mode [J]. Resources Science, 2013,35(8):1601-1610. (in Chinese))

(3] . _

[J]- , 2010,10 (1):122-126. (YANG
Jianjun, HONG Hui, FU Na, et al. Water resource consumption
statistics and calculation model for eco —environment footprint: a
case study of Xi‘an city [J]. Journal of Safety and Environment,
2010,10(1):122-126. (in Chinese))

[4] . . [J]- ,
2009,29 (7):3559-3568. (TAN Xiujuan, ZHENG Qinyu. Dynamic
analysis and forecast of water resources ecological footprint in
China [J]. Acta Ecologica Sinica, 2009,29(7):3559-3568. (in
Chinese))

5] , . 1]

, 2014,21(3):227-230. (LI Yuping, WANG Xiaoyan,

ZHU Chen, et al. Research for calculation and prediction of water
resource ecological footprint in Xingtai city, Hebei province [J].
Research of Soil Water Conservation, 2014,21(3):227-230. (in
Chinese))

[6] . 1l

, 2013,4 (1):61-65. (ZHANG Jianlong, FENG
Huimin. Water resources carrying capacity in Shanxi province
based on ecological footprint method [J]. Journal of Engineering of
Heilongjiang University, 2013,4(1):61-65. (in Chinese))

7] .

- [J]- , 2009,18(6):2224-2229.
(CHEN Dongwei, CHEN Xiaohong, KONG Lan. The calculations
and analysis of regional ecological water resources carrying capacity
based on ecological footprint analysis method [J]. Ecology and
Environmental Sciences, 2009,18(6):2224-2229. (in Chinese))

[8] . ,

1. , 2012,25(2):232-239. (GUO Caixia,
SHAO Chaofeng, JU Meiting. Carbon emission accounting and
decomposition analysis of energy consumption in the industrial
sub—sectors of Tianjin city [J]. Research of Environmental Science,
2012,25(2):232-239. (in Chinese))

9] . , . [J1- )
2008,28(3):1279-1286. (HUANG Linnan, ZHANG Weixin, JIANG
Cuiling, et al. Ecological footprint method in water resources
assessment [J]. Acta Ecologica Sinica, 2008,28(3):1279-1286. (in
Chinese))

[10] ) ) )

[J]- , 2010,65 (1):82-90. (DUAN Chunqging, LIU
Changming, CHEN Xiaonan, et al. Preliminary research on regional
water resources carrying capacity conception and method [J]. Acta
Geographica Sinica, 2010,65(1):82-90. (in Chinese))

[11] s s s 2007-2011

[J]- , 2015,35(1):256-261.
(MENG Lihong, YE Zhiping, YUAN Sufen, et al. Dynamic
characteristics  of ecological footprint and ecological carrying
capacity of water resources in Jiangxi province during 2007-2011 [J].
Bulletin of Soil and Water Conservation, 2015,35(1):256-261.
(in Chinese))
[12] . , , LMDI
[J]. , 2015,26(3):115-117+123.
(FANG Weicheng, SUN Chengfang, GUO Wenxian. Analysis of
influence factor of water resources ecological footprint in Dongguan
based on LMDI method [J]. Journal of Water Resources & Water
Engineering, 2015,26(3):115-117+123. (in Chinese))

[13] . LMDI [D].

, 2013. (XU Junwei. Study on the Factors of China’s
Carbon Dioxide Emissions Based on LMDI [D]. Beijing: China
University of Mining & Technology, 2013. (in Chinese))

( 51 )



4 . 51

, 2014,36(2):334-341. (MA Hailiang, XU Jia, WANG Pucha. Systems Engineering—Theory & Practice, 2013,33 (3):776-784. (in
Resource utilization and China’s urbanization  [J]. Resources Chinese))
Science, 2014,36(2):334-341. (in Chinese)) [14] s . —
[12] R . [J]. , DEA-BCC  DEA-Malmquist [J]. , 201531
2014,36(12):2569-2577. (SONG Guojun, HE Wei. Benchmarking of (5):578 -583.  (HAN Yaqing, SU Shipeng. Static and dynamic
city water resource utilization efficiency in China [J]. Resources analysis on water use Efficiency of Fujian Province - based on
Science, 2014,36(12):2569-2577. (in Chinese)) DEA-BCC and DEA-Malmquist model [J]. Resource Development
[13] s R , . & Market, 2015,31(5):578-583. (in Chinese))
[J]. , 2013,33(3):776-784. (GAO [15] . MATLAB [M]. : s
Yuanyuan, XU Xinyi, WANG Hongrui, et al. New model for 2009. (ZHANG Defeng. MATLAB Neural Network Design [M].
water use efficiency evaluation of China and its application [J]. Beijing: Mechanical Industry Press, 2009. (in Chinese))

Water Resources Utilization in Urbanization Progress of Chengdu City
PAN Xueqian,ZHAO Lu,SUN Juying,SUN Linbo, LI Ling, LEI Xiaozhang

(State Key Laboratory of Hydraulics and Mountain River Engineering, Sichuan University, Chengdu 610065, China )

Abstract: According to the water balance analysis, the available total local water resources quantity is 91.04x108 m®. The study was made on wa
ter consumption, utilization efficiency of water resources and its influence factors. The results show that the cumulative distribution curve of the
utilization efficiency of water resources was V—shape from 2000 to 2014 in Chengdu, Sichuan Province and the utilization efficiency reached the lowest
in2009. Urbanization has obvious negative correlation on the utilization efficiency of water resources, while the development of industrialization and
economic level can contribute to the utilization efficiency. By the analysis of water consumption structure, it can be concluded that urbanization has
little effect on agricultural water consumption, mainly because Chengdu is rich of water resources. It is not obvious to occupy agricultural water
consumption with the development of urbanization and industrialization. The water requirements in Chengdu was predicted to be 40.02x10* m*

applying BP neutral network, and the total local water resources quantity can meet the requirements in the study area.
Key words: water resources; wavelet analysis; utilization efficiency; urbanization; water consumption structure; [IPAT Model
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Analysis of Water Resources Ecological Footprint in Henan Based on Index Factorizing Method
ZHAO Ziyang',LI Wangcheng'”,WANG Xia',CUI Tingting', CHENG Zaiheng' , LIU Xuezhi', WANG Shuai'

(1.Department of Civil and Hydraulic Engineering, Ningxia University, Yinchuan 750021,China;
2. Ningxia Water—saving Irrigation and Water Resources Regulation and Control Engineering Technology Research Center, Yinchuan
750021, China; 3. Engineering Research Center for Efficient Utilization of Water Resources in Modern Agriculture, Ministry of
Education, Yinchuan 750021, China)

Abstract: Water resources ecological footprint model offers a new method for evaluating the sustainable utilization of water
resources. This study firstly analyzed the water resources ecological footprint and the ecological carrying capacity of water resources
in the years from 2005 to 2014. And then used LMDI method to analyze that impact the water resources ecological footprint. The
result show that The total water resources ecological footprint increased and the contribution size could be ranked as agricultural
water>industrial water>domestic water>ecological water during 2005-2014. The water resources ecological footprint of ten thousand
Yuan GDP is decreased year by year, which indicates that the water resources efficiency is increasing. But there is different levels
of ecological deficit in the past 10 years, the water resources utilization prospect is still not optimistic. The contribution order of
four index factorizes for water ecological footprint is as follows: water footprint structure effect >economic effect>population effect>

technical effect, and the economic effect has a tendency to catch up the structure effect.

Key words: Henan Province; water resources ecological footprint; ecological capacity; LMDI; factor decomposition



