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Impacts of population, affluence and technology on water footprint in China
LONGAI-Hua ? , XU ZhongMin' , WANG Xin-Hua' , SHANG Hai- Yang" (1. State Key Laboratory of Frazen Sail Enginesring,
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Abgtract : Gowing evidence denondrated that humans have drameticaly dtered the gobd ervironment. Identifying the ecific
forces driving environmentd inpacts is a hot topic in the fidd o sugainable development. One key limtation to a precise
undergtanding of anthropogenic impactsis the absence of a st of refined andytic tools.

The water footprint index has been used as a cormprehendve inpact measure of weter use in relation to consurmption of people
which indirectly reflect anthropogenic pressure on the environment. Our enpiricd anadyss show that the Chind s waeter footprint of
Chinais 7678. 45 x 10% in 2000 , which is 609. 3nT/(cap- @) . The measure of water footprint alows compari on across types of
impacts by edimeting the quartity of weter thet would be required to support the materid consunption of a nation or country. The
difference between provinces (cities) is large: Qinghal province who has an average water footprint of 999 nt'/(cap- @) is the
largest one , while Quangx province has the lowest average water footprint , which is 477 ni/(cap- a) .

With a view to d smantling the anthropogenic driving forces of water footprint , the nodified IPAFcaled STIRPAT(STochagic
Impacts by Regresson on Population (P) , Affluence (A) and Techrology (T))-has been enployed as a common andytic
framenork. Snce T represents dl factors that irfluence inpacts other than population and &fluence , the additiond factors can be
incorporated in the STIRPAT by disaggregating Tintheorignd IPAT identity. Our andyses show that population is a mgjor driver
of weter footprint , and it has a proportiond efect (gpproximetely unitary eladicity) on weter footprint , and &fl uence nonotonically
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increased the weater footprint with a relive |ess degree than populaion. Naturd location and climetic conditions gppeared to &fect
the water footprint. Another inportant finding in the enpiricad study isthat there is no evidence of an environmental Kuznets curve
for weter footprint within the range of caculated data. Sme potentia inmproverments in ome further researches and suggedions to
dleviate the water pressure were put forward in the lagt section.

Key words: water footprint; population; &fluence and techrology ; ervironmenta impact; STIRPAT nodd ; environmentd
Kuznets curve
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Table 1 Water footprint(WF) o China in 2000
Qoss WF WF Per capita Intensity of WF Qoss WF WF Per capita Intensity of WF
Provinces (10°m®) (m®/( C:rpsm- Z)ear (ir/ ) Provirke (10°m®) (m*/( C:rpsm- Z)ear (ir/ )
P (m*/10*RVB) P (m*/10*RVB)
Beijing 96. 07 695 310 Hunan 373.59 580 1029
Tianjin 79.84 798 443 Fijian 211.36 609 525
Hebei 395. 19 586 765 Quangcong 439.76 575 446
Shanxi 257. 97 716 1393 Quangi 214. 02 477 1104
Inner Mogplia 231.28 973 1658 Hainan 44. 83 570 826
Shandong 527.77 581 608 Chongaging 166. 86 540 1047
Henan 549. 33 564 1037 Schuan 421.84 506 1059
Lisoning 320.59 756 674 Qiizhou 187.08 531 1994
Jilin 161. 84 593 866 Yunnan 250. 4 606 1307
Heilongjiang 291. 20 789 922 xizang 16. 99 648 1422
Shanghai 123.18 736 213 Shaanxi 210.54 584 1284
Jiangsu 467.08 628 533 Gansu 191. 20 746 1944
Zhdiang 251.33 537 399 Qinghai 51.75 999 1964
Anhui 365. 35 610 1254 Ningdia 43. 50 774 1599
Jiangi 222.99 539 1110 Xinjiang 150. 77 783 1049
Hubei 353.40 586 816 China 7678. 45 609 807
* As limited to data available , the caculaion didn’ t include the digrictsof China: Hong Kong, Maceo and
Tawan
2000 ,2000 ( ) 5470. 57 m 1997 2001
100 m3 ,2000 2107. 88 m3 3671. 67
m  0.5741 ( 63%) 0.9123 ,
1.3 2000
, 2000 ( ) (DP) ,
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Table 2 The parametric model of anthropogenic impacts on water footprint and etimated results
(1) Modd (1) (2) Modd (2)
Gongant 5.771(8. 253) 5. 755(8. 009)
Population 0. 927(39. 902) 0. 925(35. 092)
@DP Per capita DP 0.103(2. 144) 0.110(1.872 ")
DP Quadratic of per capita DP - 0.37(- 0.199)
Qrop transpiraion demand per area 0.557(3. 376) 0. 556(3. 296)
Land demand per food yied 0.309(3. 361) 0.307(3. 255)
R? 0.983 0. 985
F F datidics 397. 668 304. 857
Durbin-Waton Durbin-Waton datigics 1.902 1.891
Sanple quantities 28 28
* 0.1 0.05 ; t " Represents the §g. level a 0.1, the other are dl remerkable & 0. 05;the

numbers in the bracket are the vduesd t tes
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Table 3 Provinces in the Sample and the antilog of residualsfor model (1)
Province and Oty Anti-logarithm Province and Oty Anti-logarithm Province and Oty Anti-logarithm
Beijing 0.907 Lieoning 1. 036 Hubei 1.003
Tianjin 0.945 Jilin 0. 905 Hunan 1.148
Hebei 0.868 Heilongiang 1.111 Fuian 1.035
Shanxi 1.004 Shanghai 1.024 Quangdbng 1.051
Inner Mogplia 1.192 Jiangsu 1.097 Quangxi 0.899
Shandong 1.007 Zhdiang 0. 962 Hainan 0.818
Henan 0. 942 Jiangd 1.051 Chongaing 0.958
Yunnan 0.978 Xizang 1.037 Shaanxi 0.837
Ganwu 1.048 Qinghal 1.219 Ningda 0.931
Xinjiang 1.126

2000 , STIRPAT

. 2004.8
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