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Table 1 Change trends of ecological footprint of arable land per capita, ecological bearing capacity
per capita and ecological deficit per capita index of arable land in Gaotai during 1990—2010
Aﬁlﬁiﬂiiﬁﬂﬁ ABBEBRES ABEBFRF
2 2
?ﬁ ,I)}di mﬂi Foot;::ll ;/;: ():apita Ecological( :;npaig:)per capita Eoologica(lh:‘eﬁ/r{t\}))er capita
of arable land of arable land of arable land
(hm®/ capita) ( e’/ capita) (hm?/capita)

1990 142802 0.4745 0.7095 0.2350
1991 148520 0.4787 0.6823 0.2036
1995 153010 - 0.6842 0.6622 -0.0220
1996 153819 0.6314 0.6598 0.0284
2000 157855 0.7068 0.6339 -0.0729
2001 15844 0.6451 0.6327 -0.0124
2002 158878 1.0569 0.6347 -0.4222
2003 157942 1.2341 0.6359 ~0.5982
2004 157953 1.4753 0.6397 ~0.8356
2005 157639 1.5679 0.6404 -0.9275
2006 157249 1.6200 0.6420 -0.9789
2007 157798 1.5663 0.6681 -0.8982
2008 157959 1.574 0.6674 -0.9050
2009 158679 1.4739 0.6644 -0.8095
2010 158510 1.9271 0.6651 -1.2620
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Fig.1 Change trends of ecological footprint of arable land per capita, ecological bearing capacity per capita
and ecological deficit per capita index of arable land in Gaotai during 1990—2010
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Table 2 The biological resources consumption in Gaotai during 1990—2010
Bioloizlz ifm“ 1990 1991 1995 1996 2000 2001 2002 2003

/NE Wheat 74379.90 77969 .10 77209.20 78931.02 56248.90 50618.32 37604.79 36397.61
E&T Bean 3699.10 3118.80 4952.10 5536.88 699450 4995.84 3502.61 2726.79
7K H8 Rice 973.60 1901.60 554.90 983.35 2841.00 1428.20 177.60 1100.65
2 F Millet 204.90 140.60 92.00 98.13 241.75 35.15 101.30 62.50
E¥ Com 60179.20 59329.40 66954.50 71510.10 70213.10 52293.20 44282.70 41170.06
#%¥ Potato 790.20 839.80 1956.40 1636.47 4168.50 3251.20 2507.70 2376.00
#H Soybean 2206.30 1787.10 3536.70 2412.06 6572.95 7076.00 1591.92 2616. 10
F KR Corn seeds 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20214.60
I Cotton 0.00 105.90 346.90 733.09 1810.22 3978.00 1023.40 2531.43
HREHF Flax seeds 1442.50 1482.20 1973.20 1257.61 2935.79 0.00 2521.72 1957.19
BB Sunflower seeds 205.50 0.00 280.10 185.00 558.50 165.20 382.60 266.95
Zi 5 Medicinal materials 0.00 0.00 0.00 0.00 0.00 903.50 1758.77 1719.60
FHIE Beet 33906.60 67173.30 57955.20 48661.70 15465 .00 33438.80 24330.80 11248 .50
BT Chik 155.50 37.00 575.80 695.00 764.80 996.10 2174.10 2709.00
I Vegetables 16260.40 17159.70 62951.70 48108.70 75561 .60 74675.00  218826.20  253600.50
JK2 Melon 3104.30 5116.00 11970.80 7824.50 16461 .90 16887.00 9663.60 13597.00
HA Others 0.00 179.00 1805 .60 859.98 2355.00 1091.75 1831.28 1604.69
ﬁifﬂifmm 2004 2005 2006 2007 2008 2009 2010

/N Wheat 32374.46 25220.38 18950.53 25854.77 23206.96 28720.61 28099.69

Z& T Bean 3504.90 4227.25 2918.27 2066.20 1624.23 1788.06 1308.33

KB Rice 148.75 64.00 64.00 80.00 74.92 0,00 0.00

HF Millet 151.85 9.54 48.20 1.25 0.00 0.00 0.00

FE % Com 45282.80 49255.07 57968.50 43755.34 46948.33 65073.44 85216.35

# ¥ Powato 2988.90 2188.68 2407 .86 2823.90 2810. 10 4654.90 6442.24

# E Soybean 2247.10 2234 .98 1562.43 2150.13 666.68 1673.73 1100.43

FEKEIF Com seeds 19621.20 38064 .00 45789.94 20314.50 20815.45 4625981 $3231.18

HIE Cotton 3196.87 4049 .40 5929.54 7279.86 8013.77 5499.90 3525.97

HARKHT Flax seeds 738.03 659.20 586.68 677.7t 508.00 1981.49 2819.47

AL Sunflower seeds 38.09 48.60 111.50 173.10 136.82 222.20 138.98

Z5#f Medicinal materials 1225.50 1826.90 1693.26 1533.94 2979.67 3513.30 3016.00

B K Beet 1950.00 1057.40 3436.50 21789.00 17659.00 2372260 13824. 14

BT Chili 2255.00 2081.20 1494.89 2019.00 - — -

I Vegetables 329138.30  340693.40  350349.73  354287.40  358261.04  299334.00  416589.00

5.2 Melon 5549.40 5813.69 3107.78 3687.40 4033.20 4001.93 5194.89

A Others 374.00 769.68 823.20 125.00 41.30 863.55 435.23
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4.04% AR A B8 & M 0.1489 hn® 8 2 B
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Table 3 The change of arable land area
in Gaotai during 1990—2010

AORE  BHBAER *ﬁﬁf’f;ﬂ
ik (A Arable Arsble land
Year Toul land wes s per copita

population (hor’) (hm’/ capita)
1990 142802 21266.67 0. 1489
1991 148520 21266.67 0.1432
1995 153010 21266.67 €.1390
1996 153819 21300.00 0.1385
2000 157855 21000.00 0.1330
2001 158434 21040.00 0.1328
2002 158878 21166.67 0.1332
2003 157942 21080.00 0.1335
2004 157953 21206.67 0.1343
2005 157639 21186.67 0.1344
2006 157249 21186.67 0.1347
2007 157798 22126.67 0.1402
2008 157959 22126.67 Q. 1401
2009 158679 22126.67 ¢.1394
2010 158510 22126.67 0.13%
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Dynamic analysis of ecological footprint and ecological capacity of
arable land in Gaotai during 1990—2010

ZHOU Li-ping, WANG Ping, LIU Shu-ying, ZHANG Xue-xin
( College of R es and Envi , Gansu Agricultural University, Lanzhou , 730070, China)

Abstraet: In order to make clear the state of sustainable development of arable land in Gactai, a study was con-
ducted with the model of Ecological Footprint to dynamically analyse the ecological footprint, ecological capacity and eco-
logical deficit of arable land in Gaotai during 1990—2010. The results showed that the average personal ecological foot-
print gradually increased from 0.4745 hm® to 1.9271 hm® during 1990—2010. Whereas, the average personal ecological
capacity declined from 0.7095 hm’ to 0.6651 hm® during the same period of time. A conclusion could be drawn that the
ecological footprint and ecological capacity development were just in the opposite direction. In 1990, 1991 and 1996, the
arable land presented an ecological surplus, and ecological deficit arose in 1995, which increased from 0.0220 hm® to
1.2620 hm® during 1995—2010, and ecological deficit was up to maxmized in 2010. All these indicate that the utiliza-
tion of arable land in Gaotai is increasing year by year, which is beyond the capacity of arable land ecological system,
and the population is also increaseing one year after another, so the arable land ecological system is at risk, and the pre-
sent utilizing model of arable land in Gaotai is not sustainable.

Keywords: arable land; ecological footprint; ecological capacity; ecological deficit; Gaotai



