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Dynamic analysis of arable land use via productivity sustainable index
— A case study of Farm 45 Irrigation Area of the Xinjiang Production
and Construction Corps
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Abstract Due to the nature of absolute data, ecological footprint, capacity and deficit cannot be used to reflect and compare re-
gional sustainable use level of arable lands. Based on the theory and method of ecological footprint (EF), productivity sustainability
index (PSI) is developed as a new indicator for quantitative evaluation of sustainable use of arable lands. The index is the ratio of
ecological capacity to the total of ecological capacity and footprint of arable lands in a region. This describes the level of regional
land productivity supply meeting ecological contradictions between arable land supply and human demand. PSI is in the range of 0 to
1. A high index indicates high sustainable development of land use in a region and vice versa. A PSI of 0.5 implies marginal
sustainable development. Hence the level of sustainability of a region can be evaluated based on the distance of PSI to 0.5. In this
paper therefore, the results of a case study of Farm 45 Irrigation Area of the Xinjiang Production and Construction Corps for
1995~2005 show a weak sustainable level of arable land use for 1998~2003. The other years are simply not sustainable. This growth
direction is not what we expect for ecological equilibrium. This shows that PSI is a more reasonable indicator than the absolute
indicator of traditional sustainable level via ecological deficit.
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(Equivalence factor) Tab. 1 Classification of PSI for arable land
[12], ) ) Grade PSI Sustainable level
2.813-14] 1 =0.80 _
Strong sustainable
122 2 0.65~0.80 . .
Medium sustainable
3 0.50~0.65
EC =0.88N xec = 0.88N x Z(Aj Xy xrp) 2 Weak sustainable
,EC ec (ghm?) 4 035050 Weak unsustainable
2 -1y. . ; -
(ghm® - )i N P A J > 0.20-0.35 Medium unsustainable
(ghm? - 71); 1 6 0.20 .
oy Strong unsustainable
v Yj
(WCED) , 12% 0.5 )
) [7] ’
0.88 12% . .
2 BUEXKIR
(Yield factor)
, 45 , 1995~2005
: (ef) (ec)
(ed) (PSI)
[15] « . 83.73%) (
1.2.3 , 8.59%),
, 7.68% ,
“c (Productivity sustain- :
ability index, PSI)”” , ; '
45
: ( )
( + ) (1980~2006)
) (PSI) 45
(EF) (EC) 2
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T EC+EF () Tab. 2 Yield factors of cultivated land in Farm 45 Irrigation
Area of the Xinjiang Production and Construction Corps during
, PSI 0~1 , PSI 1, 1995~2005
Yield Yield Yield
! vear factor vear factor ear factor
; PSI o , 1995 1.424 1999 1.541 2003 1.580
, : 1996 1.434 2000 1.449 2004 1.262
PSI = 0.5 ’ EF EC , 1997 1.409 2001 1.267 2005 1.528
1998 1.829 2002 1.396
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Tab. 3 Ecological footprint, ecological capacity, ecological deficit per cap. for arable land and PSI in Farm 45
Irrigation Area of the Xinjiang Production and Construction Corps during 1995~2005

Ecological footprint for arable land per cap.

Ecological capacity per cap.

Ecological deficit per cap.

Year ghm?- Y (ghm?- b (ghm?- Y PSI
1995 1.184 1.033 -0.151 0.466
1996 1.212 1.055 -0.157 0.465
1997 1.179 1.141 —0.038 0.492
1998 1.362 1.728 +0.365 0.559
1999 1.270 1.628 +0.358 0.562
2000 1.217 1.518 +0.301 0.555
2001 1.199 1.365 +0.165 0.532
2002 1.211 1.587 +0.376 0.567
2003 1.663 1.712 +0.048 0.507
2004 1.425 1.405 —-0.019 0.497
2005 1.802 1.762 —-0.040 0.494
ez et “—“and “+” refer to ecological deficit and ecological remainder, respectively.
3.2 , ®3)
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Tab. 4 The contrast of ecological footprint per cap. and PSl in
Farm 45 Irrigation Area of the Xinjiang Production and Con-
struction Corps and other areas in 1999

Ecological . .
footprint per Ecol(_)glcal Eco_lo_glcal
Country or cap. capacity per  deficit per
province hm? - 1 cap. cap. PSI
(9 ) (ghm?- ) (ghm?- Y
. 1.325 0.681 —-0.644 0.339
China
2.682 0.943 -1.739 0.260
Beijing
1.478 0.481 —-0.997 0.246
Henan
1.332 0.462 —-0.870 0.258
Guangdong
2.242 0.256 -1.986 0.102
Shanghai
. . 1.058 1.288 0.230 0.549
Jiangxi
. 1.086 0.752 -0.334 0.409
Shaanxi
. 2.555 0.741 -1.814 0.225
Shanxi
0.477 0.755 0.278 0.613
Yunnan
. 1.595 0.395 -1.200 0.198
Hubei
-— 2.413 1.152 -1.261 0.323
Xinjiang
45
1.270 1.628 0.358 0.562
Farm 45
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