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Table 1 Virtual water content change o main consumable from 1989 to 2003 m*/ kg
1989 2.9640 9.6209 0.1111 1.8516 4.1470 3.7050 2.7386 14.6947
1990 2.8086 8.9236 0.1141 1.8078 4.1470 3.5108 2.6410 12.1564
1991 2.9020 9.3949 0.1172 1.8078 4.1470 3.6275 2.5991 10.5187
1992 2.8160 8.4000 0.1187 1.5332 4.1470 3.5199 2.4338 11.3401
1993 2.5176 8.1718 0.1145 1.8969 4.4890 3.1471 2.2486 15.0358
1994 2.7415 8.2947 0.1149 1.6760 5.2780 3.4268 2.1535 13.6138
1995 3.1334 10. 2830 0.1314 1.8592 5.2696 3.9167 2.1591 12.7278
1996 2.3924 8.9147 0.1316 1.6263 4.0001 2.9905 2.0587 10.2397
1997 2.6330 8.9147 0.1339 1.6398 4.4538 3.2912 1.8946 10. 2397
1998 2.2214 5.9986 0.1400 1.6137 3.8395 2.7768 1.6366 8.8897
1999 2.3955 6.3981 0.1384 1.7174 4.5883 2.9943 1.7011 11.6481
2000 2.6304 6.1936 0.1354 1.8052 5.0515 3.2881 1.3764 9.7761
2001 2.3595 7.5663 0.1016 1.59%1 4.9143 2.9493 1.4393 9.3257
2002 2.2274 6.4259 0.1428 1.5707 5.4384 2.7843 1.3285 9.4357

2003 2.1204 6.6146 0.1240 1.6629 3.9108 2.6505 1.3442 9.7854
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Table 2 Virtual water consumption o city and 200 |
country citizens in Gansu from 1989 to 2003 600 F
m¥ -a E 500 ( R=0.6798
g 400 - — RAPAERHRE —— REERERE
E 300F —— mommt
1989  868.00 712.51 || 1997  692.73  642.37 200 - .
1990  806.90 70147 | 1998  677.89  603.23 100 |- K'=0.8554 Z
1991  867.30 740.59 || 1999  658.62  600.56 0 L ! ) : Pl .
1992  904.73 693.12 || 2000  652.14  703.30 obJB8 1990 1992 1994 1996 1998 2 o~ 3002 2004
1993  814.40 68113 | 2001  639.64 67L.21 . & #
1994  882.31 677.75 || 2002  648.20 634.40
1995 822.17 696.61 2003 664.61  595.68 1 1989 - 2003
1996 669.59 573.52 751.28  661.83 i . L. i . .
Hg 1 Virtud water consumption varidion of city and country citizensin
Gansu from 1989 to 2003
2.4 1989 - 2003
(2) , 1989 - 2003 , 1989 ,
220 240 nPla, ( 3 :
( 3
0. 407, ) :
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Table 3 Water footprint of Gansu Province from 1989 to 2003
[ [ /[ I s [ / / [ m | m /m? [ m® /m®
1989 868.0 69.4 1.4148 7125 35.6 4.8427 471.59 1699.19 2142 2241 10322 11816 990.8
1990 806.9 64.6 15405 701.5 35.1 4.9217 496.93 1757.74  202.1 224.8 997.1 1104.6 966.7
1991 867.3 69.4 1.6276  740.6  37.0 4.8348 508. 62 1776.30 195.6 237.0  1037.1 1164.2 1000.7
1992 904. 7 72.4 17175 693.1 347 4.8431 520. 46 1793.73 189.3 231.8 10015 1199.4 944.1
1993 814. 4 65.2 1.8108 6811 34.1 4.7128 532. 60 1812.63 183.1 225.9 963.4 1096.7 924.3
1994 882.3 70.6 1.9704 677.8  33.9 4.7845 545. 57 1832.68 177.0 231.3 972.5 1166.0 914.8
1995 822.2 65.8 2.0427 696. 6 34.8 4.0177 564. 87 1873.08 169.3 234.5 961. 9 1093.5 922.2
1996 669. 6 53.6 2.1113 573.5 28.7 4.0916 577.99 1888.87 164.0 202.2 819.7 923.7 787.8
1997 692. 7 55.4 2.8041 6424 321 2.5663 590. 88 1903.32 158.9 217.6 872.4 954.5 847.0
1998 677.9 54.2 2.8751 603. 2 30.2 2.5808 600. 62 1918. 75 154.2  209.8 832.8 934.2 801.0
1999 658.6 52.7 3.3385 600.6 30.0 3.0782 612.00 1930.58 149.8 209.8 825.0 915.6  796.3
2000 652. 1 52.2 3.4300 703.3 352 3.0800 613.91 1942.98 145.9  230.5 901.6 906.1 900.3
2001 639. 6 51.2 4.4003 671.2 33.6 2.9093 631.19 1944. 05 142.0 224.5 871.7 902.5 861.7
2002 648.2 51.9 4.4809 634.4 317 2.9194 673.03 1919.55 138.2 218.2 841.7 904.9 819.6
2003 664.6 53.2 4.5723  59%5.7 29.8 2.7938 712.79 1890.55 134.9 211.9 813.9 916.8 775.2
751.3 60.1 26758  661.8 33.1 3.8018 576. 87 1858.93 167.9 222.3 916.3 1024.3 8835
15 : ( )
79.2% 2.9% 18.3% 30
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4 1989 - 2003
Table 4 Average virtual water consumption o vegetation, animal and secondary products mJ -a
1989 649. 45 612. 16 180. 26 83.34 38.29 17.01 1998 433.13 507. 10 214. 13 71.90 30. 62 24.24
1990 578.93 599. 14 193.98 85.35 33.99 16. 97 1999 392.91 510.01 229.23 71.09 36.49 19. 46
1991 621. 95 620. 16 213.54 Q.77 31.81 27.66 2000 367. 69 570. 96 245. 48 109. 75 38.97 22.59
1992 618. 02 608. 55 250. 40 65.19 36.31 19.37 2001 366. 06 533.58 235.25 108. 70 38.33 28.93
1993 568. 25 581. 4 202. 54 73.38 43. 61 26.70 2002 358.78 499. 32 250. 75 104. 63 38.68 30. 46
1994 610. 31 576. 83 230.03 71.39 41. 96 29. 49 2003 346. 05 452. 60 284. 65 119.17 33.91 23.90
1995 571.04 629. 00 201. 87 48.83 49. 26 18.78 490. 63 557.79 223.61 81.01 37.04 23.02
1996 434.19 512. 02 202. 75 46. 15 32.64 15.35 -20.23 - 10.64 +6.96 +2.39 -0.29 +0. 46
1997 442. 75 554. 38 219.23 63. 56 30. 74 24.43 [ % -3.11 -1.74 +3.86 +2.87 -0.76 +2.70
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Analysis o water footprint and consumption pattern in Gansu Province”
LONGAIi-hua' ,ZHANG Zhi-giang® ,XU Ztong-min® ,SJ Zhi-yong®
(1. State Key Laboratory o Frazen Sail Enginesring, CAREERI, CAS, Larzhou 730000, China;
2. Sdientific Information Center for Resources and Environment, CAS, Larzhou 730000, China;

3. Key Laboratory o Arid Agroecology, Larzhou University, Larzhou 730000, China)

Abgract : Increasng dortage of water reurces is an unoontroverda fact with the population groath and the economy devel -
opment in Gansu Province of Northwest China. How to dleviate the presing of water resource is a mgjor issue faced by deci-
son-makers. Water footprint research explores a new viempoint to water resource management. In this paper , Gansu Province
is taken as a case gudy to invedigate the variation of water footprint and its relationship with the consumption pattern variation
dnce 1989. The results indicate the virtual water consumed alnmos decreases year by year. Regardessof ome degraded weter
environment , the results show that the water footprint doesrf t increased as expected , or even remains a 220 x 1¢F - 240 x
10°m?/ a, while the population increases, the ecorony scalesup and the consunption level goes up. The pgper d O ingects
the relationship between the virtual water consunption , the water footprint and the consunption pattern variation snce 1989 ,
us ng the Shannon-Weaver equation. We find that the increase of the consunmption diversties can reduce the water footprint ,

and lesen the gressof water reource sysem. Sme policy inplications of the water footprint and the consunyption patterns are
discussed in the lag section.

Key words: water footprint ; virtual water ; consunption patterns; Gansu Province
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