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A Stndy on Optimization of Land Use Structure Based on
Quantitative Analysis of Ecological Footprint
— A Case Study of Xuzhou City. Jiangsu Province
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(1. School o f Resource and Earth Science, CUMT, Xuzhou, Jiangsu 221116, China;

2. Mining Engineering Department , Liupanshui Normal University, Liupanshui, Guizhou 553004, China)

Abstract: Ecological footprint method is an effective approach for quantitative evaluatation of the regional
sustainable development. Dynamic changes of ecological footprint(EF) and ecological capacity(EC) were ana-
lyzed based on ecological footprint method and land use sustainability was assessed using EF, EC and other
indicators of Xuzhou City, Jiangsu Province from 1999 to 2008. The results showed that the per capita eco-
logical footprint of Xuzhou City increased from 1. 13 hm?® in 1989 to 2. 57 hm® in 2008, and the per capita eco-
logical capacity decreased from 0. 58 hm* in 1989 to 0. 45 hm® in 2008. The per capita ecological deficit in-
creased from 0. 55 hm?® in 1989 to 2. 10 hm? in 2008. Intensification of land-use is low in Xuzhou City. The
author used a linear regression model to predict the population, and predicted the ecological footprint of
2010—2015 by gray prediction model. The multi-objective linear programming model was built to optimize
the land use structure in Xuzhou City, which minimizes ecological deficit and maximizes economic benefits as
the objective function, and sets up seven variables and nine constraints. The land use structure was optimized
in Xuzhou City according to optimal scheme.

Keywords: ecological footprint; ecological capacity; optimization of land use structure; multi-objective program-

ming; Xuzhou City of Jiangsu Province
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. EF=NXef=N2aa,=2r;, XA;=N2c,/p; @b
, EC=NXec=N2Xa,; Xr; Xy, (2)
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2 19892008 .
. 3 19892008
. . . 3 19892008
.
. .
. (WCED) , .
. 12%
(el , 88% , , 20 a
2 1989—2008 hm?
1989 0. 343 0. 245 0.019 0.031 0.478 0.015 1.131
1990 0.321 0.271 0.022 0.032 0. 446 0.015 1. 106
1991 0.324 0.278 0.016 0.035 0.436 0.015 1.104
1992 0. 320 0.297 0.021 0.039 0.436 0.016 1.128
1993 0.312 0.377 0.033 0.048 0.536 0.017 1. 322
1994 0.279 0. 441 0.033 0.057 0.767 0.019 1.596
1995 0. 297 0. 521 0.0 50 0.0 69 0.713 0.019 1. 668
1996 0.324 0. 656 0.047 0.079 0.737 0.020 1. 862
1997 0. 336 0. 400 0. 049 0. 085 0.752 0.021 1.642
1998 0.313 0.414 0.052 0.095 0. 686 0. 004 1.565
1999 0. 346 0. 405 0. 055 0.101 0.741 0.010 1.658
2000 0.303 0. 446 0. 056 0.104 0.727 0.010 1. 646
2001 0. 304 0. 466 0.058 0.108 0.734 0.011 1. 682
2002 0. 306 0.494 0. 060 0.111 0.819 0.014 1. 804
2003 0.226 0.517 0.058 0.112 0.938 0.023 1.920
2004 0. 306 0.557 0.039 0.117 1.155 0.015 2.190
2005 0. 289 0.613 0.039 0.122 1.321 0.018 2.403
2006 0.299 0.632 0.039 0.127 1. 358 0.026 2.483
2007 0.303 0.638 0. 040 0.130 1. 360 0. 030 2.501
2008 0. 310 0. 641 0.042 0.137 1. 395 0.031 2.556
0. 308 0. 465 0.041 0. 087 0.827 0.018 1.748
19892008 . . .
,1989 1. 13 hm?, 5
2008 2.57 hm?, 1. 44 hm?,
, ) , 2.1
, . 1989 L, 2000
0. 62 hm”,2008 2.16 hm’ »2015 ’ 2015
1.54 hm’, ’ :
1989 1. 20 2008 540, p(x)=6.041x+888.331 7 (3
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. ) 5,
4, R* = 0. 988 9, 2015 984. 988 ,
0.001%, 2009—2015 2018 1000
3 1989—2008 hm?
1989 0. 375 0. 000 0.008 0.003 0.198 0.580 0.514
1990 0. 348 0. 000 0. 007 0.003 0.187 0.566 0.498
1991 0. 340 0. 000 0.007 0.003 0.184 0.534 0.470
1992 0.334 0. 000 0.007 0.003 0.183 0.527 0. 464
1993 0.329 0. 000 0. 007 0.003 0.181 0.520 0. 457
1994 0. 322 0. 000 0. 007 0.003 0.179 0.511 0. 450
1995 0. 315 0. 000 0.007 0.003 0.182 0. 507 0. 446
1996 0.312 0. 000 0. 007 0.003 0. 180 0.501 0.441
1997 0. 308 0. 000 0. 007 0.003 0.179 0.496 0.437
1998 0. 304 0. 000 0. 007 0.003 0.177 0. 490 0.432
1999 0.303 0. 000 0. 007 0.003 0.176 0. 489 0. 431
2000 0.291 0. 000 0. 006 0.003 0.177 0.477 0.420
2001 0. 289 0. 000 0. 006 0.003 0.176 0.474 0.417
2002 0. 288 0. 000 0. 006 0.003 0.181 0.477 0.420
2003 0. 286 0. 000 0. 006 0.003 0. 180 0.475 0.418
2004 0.283 0. 000 0. 006 0.003 0.178 0.470 0.413
2005 0.279 0. 000 0. 006 0.003 0.177 0. 465 0.409
2006 0. 280 0. 000 0. 006 0.002 0.174 0.463 0.407
2007 0.278 0. 000 0. 006 0.002 0.170 0.456 0.402
2008 0.276 0. 000 0.006 0.002 0.170 0. 450 0. 400
0. 405 0. 000 0. 007 0.003 0.185 0.470 0.413
4 2000—2008
/ / /%
2000 896. 440 894. 373 0.002
2001 901. 860 900. 414 0.002
2002 904. 440 906. 455 —0.002
2003 908. 660 912. 496 —0.004
2004 916. 850 918. 537 —0.002
2005 925. 310 924.578 0.001
2006 934. 730 930. 619 0. 004
D B 2007 937.590 936. 660 0.001
2008 940. 950 942. 701 —0.002
5 2009—2015
2009 2010 2011 2012 2013 2014 2015
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/hm?® /hm? /% 0.674 55 . C
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2006 2.483 2.379 —0.103 4,160 2009—2015
2007 2.501 2.529 0.027 1.092
2008 2.570 2.688 0.131 5.139 ’ °
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2009 2 710,168 377.873 2 332.295 3.9
2010 2 898. 837 377. 785 2 521.052 ’
2011 3 100.517 377.681 2 722.835 3.2.1
2012 3 316.034 377.556 2 938.478 ’ ’
2013 3 546.526 377. 430 3 169.096 ’ :
2014 3 792. 823 377.282 3 415. 541 min(ED) =min(EF—EC) (5)
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