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Synergistic effect of social economy and water resources development in Tianjin

SUN Xuan LIU Ling-ji JU Xian
Business School — Hohai University ~Nanjing 210098  China

Abstract The collaborative development of the social economy and water resources in Tianjin from 1992 to 2007 was
assessed with fuzzy comprehensive evaluation and collaboration trend prediction and early warnings were also made. The
weight problem involved in the fuzzy comprehensive evaluation was determined with the maximizing deviation method. It
was found that before 1999 the synergy degree was overall upward but after that it showed a general downward trend.
From 2007 to 2010 the collaborative development of the social economy and water resources was poor and flashed early
warning danger signals. The shortage of water resources became a major obstacle to the collaboration system. The
additional water from the South-to-North Water Diversion Project will relieve the water shortage and improve the synergy

degree of Tianjin in the future.

Key words maximizing deviation method synergy degree synergy early-waming Tianjin social economy water
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GDP
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1992 154.11072 108.3451 34.6 37.78 97.3 12.5 0.552
1993 117.04719 106.3596 22.3 38.22  98.1 29.4 0.641
1994 109.05821 107.7074 19.0 38.70 98.0 37.0 0.744
1995 91.18968 113.9170 10.7 46.70 98.0 58.0 0.8064
1996 83.68893 121.0902 10.8 46.80 97.7 46.8 1.003
1997 75.41496 120.7528 10.1 49.50 97.7 50.1 1.164
1998 65.47185 115.5420 8.8 52.80 95.8 49.2 1.351
1999 57.06973 108.7070 7.8 53.70 98.5 53.3 1.568
2000 43.89610 89.6445 7.6 49.80 98.6 58.8 1.820
2001 42.17850 93.0387 8.0 53.50 98.5 61.2 2.113
2002 37.44008 90.5519 7.0 48.50 98.3 43.2 2.453
2003 29.71262 85.0536 5.8 47.80 98.5 43.9 2.847
2004 24.78202 84.3701 4.6 45.30 98.6 53.7 3.305
2005 18.45403 65.4228 4.9 45.10 96.3 58.0 3.836
2006 30.51345 82.3905 6.1 48.04 98.0 52.0 4.43
2007 28.18044 80.5468 5.7 46.95 97.9 50.2 5.169
2008 26.32851 78.8053 5.4 46.64 97.9 51.6 6.000
2009 25.65169 77.6642 5.3 46.41 97.8 53.1 6.964
2010 25.82563 76.4490 5.5 46.63 97.6 52.9 8.0
2
2
GDP
0.109 0.166 0.166 0.151 0.132 0.116 0.160
3
3
1992 0.348 || 1997 0.756 | 2002 0.687 2007  0.610
1993  0.480 1998  0.670 || 2003 0.684 2008 0.588
1994 0.519 1999  0.840 | 2004 0.712 2009 0.561
1995  0.721 || 2000 0.760 | 2005 0.522 || 2010 0.522
1996  0.713 | 2001 0.793 || 2006 0.645
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