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Abstract: While the total grain output in Heilongjiang Province increased for 12 consecutive years, there arise many problems in
agricultural water and land resources. In order to objectively evaluate the spatio temporal matching of agricultural water and
land resources in H eilongjiang Province, based on the utilization situation of water and land resources in H eilongjiang Province
in the grain production growth period (2003 2015), we analyzed the relationship betw een agricultural w ater and land resources
in Heilongjiang Province by using the Gini coefficient and the matching coefficient of agricultural water and land resources. T he
results showed as follows: (1) T he spatial matching of agricultural wat er and land resources in Heilongjiang Province during the

grain production growth period varied greatly, with the Ginicoefficient ranging from 0. 4475 to 0 4907, falling in the poor matc
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hing range. The matching coefficients of agricultural water and land resources were lower than the national average, and were

declining continuously over time. (2) In terms of spatial differences, the central and western parts of H eilongjiang Province had

a relatively low matching degree of water and land resources and should not be further reclaimed. The Sanjiang Plain has a large

grain planting area, and we suggest developing water saving irrigation there. The w ater resources in the northern and southeast

ern regions are relatively abundant, and should be conserved for sustainable development.
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Tab.1 Grading standard of Gini coefficient
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2
Tab.2 The Gini coefficient of water and land resources matching in H eilongjiang Province
B A Rk 02 12k v
R ¢
G 1025 i 2% Y RHR? G

1980 0.5323 4.132¢ exp(— ((x—-2.201)/0.932)2 0. 996 0. 5388 0.5323~ 0.5388 0. 5356
1985 0.5301 5.364° exp(- ((x-1.739)/0.601)2 0. 996 0.5314 0.5301~ 0.5314 0. 5308
1990 0.5263 5.98° exp(— ((x— 2.14)/0.8481)"2) 0. 996 0. 5242 0. 5242~ 0.5263 0. 5253
1995 0. 5281 5.98° exp(— ((x— 2.14)/0.8481)"2) 0.997 0. 5226 0.5226~ 0.5281 0. 5254
2000 0.5156 3.994° exp(- ((x— 1.869)/0.732)"2 0.997 0.5188 0.5156~ 0.5188 0.5172
2001 0.5134 4.365° exp(— ((x— 1.969)/0.7854)"2) 0.997 0.5100 0.5100~ 0.5134 0.5117
2002 0. 4986 3.569° exp(- ((x- 1.832)/0.736)"2) 0.997 0. 4904 0. 4904~ 0. 4986 0. 4945
2003 0.4934 5.98° exp(- ((x— 2.14)/0.8481)"2) 0.998 0. 4880 0. 4880~ 0.4934 0. 4907
2004 0. 4875 4.182° exp(- ((x—= 1.951)/0.7901)*2) 0.998 0. 4832 0. 4832~ 0. 4875 0. 4853
2005 0. 4861 3.632° exp(— ((x— 1.886)/0.7725)*2) 0.998 0. 4839 0. 4839~ 0. 4861 0. 4850
2006 0. 4906 4.176 exp(— ((x— 1.938)/0.7797)"2) 0.998 0. 4896 0. 4896~ 0. 4906 0. 4901
2007 0. 4845 4.805° exp(— ((x— 2.021)/0.8113)"2) 0.999 0. 4840 0. 4840~ 0. 4845 0. 4843
2008 0.4873 4.386° exp(— ((x— 1.967)/0.7914)"2) 0.999 0. 4860 0. 4860~ 0.4873 0. 4867
2009 0. 4753 4.435¢ exp(- ((x—= 1.997)/0. 8128)"2) 0.998 0. 4742 0.4742~ 0.4753 0. 4748
2010 0.4734 3.904+ exp(— ((x— 1.931)/0.793)*2) 0.998 0.4718 0.4718~ 0. 4734 0.4726
2011 0. 4706 3.906° exp(— ((x— 1.935)/0.7962)*2) 0.998 0. 4698 0. 4698~ 0.4706 0.4702
2012 0. 4669 3.316° exp(- ((x— 1.849)/0.7694)"2) 0.998 0. 4666 0. 4666~ 0. 4669 0. 4667
2013 0. 4705 3.756° exp(— ((x- 1.91)/0.7868)"2) 0.998 0. 4694 0. 4694~ 0. 4705 0. 4700
2014 0. 4583 3.397 ¢ exp(— ((x— 1.87)/0.7831)"2) 0.998 0. 4558 0. 4558~ 0.4583 0.4570
2015 0. 4492 5.625° exp(— ((x— 1.403)/0.389)"2) 0. 996 0. 4458 0. 4458~ 0. 4492 0. 4475
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Fig. 2 The temporal variation trend of the Gini coefficient of

water and land resources matching in H eilongjiang Province
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Tab.3 Agricultural water and land resources matching coefficient during the grain production growth period in H eilongjiang Province

Jim3/hm?
FTEX 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
W IR 0.57  0.46 0.45 0.43  0.42  0.41 0.33  0.36  0.34  0.34 0.3l 0.32 0.3l
FFMAK 015 0.15 0.14 0.14 0.14 0.13 012 0.13 0.13 0.13  0.12  0.13  0.13
T 0.40  0.35 0.34 0.30 0.32 0.28 0.25 0.25 0.25 0.25  0.23  0.23  0.23
(| 0.49  0.41 0.42 0.47  0.49  0.48  0.43  0.43  0.43  0.44  0.41 0.41  0.40
PG 0.29  0.28 0.28 0.27 0.27 0.26 0.23 0.23 0.23  0.23  0.21 0.22  0.22
NS 0.17  0.18 0.14 0.14 0.18 0.16 0.14 0.15 0.14 0.14  0.13  0.13  0.13
Cisss 3.54  2.84 2.50 2,29 2.23  2.05 1.72 1.79 1.77 1.77 1.65 .93 1.88
A 0.32 0.23 0.22 0.19 0.19 0.18 0.15 0.16 0.16 0.17 0.14 0.14 0.14
R0) 0.32  0.21 0.22 0.23  0.23 0.23 0.24 025 0.26 0.24  0.22  0.23  0.23
HFHT 1.26 1.06 1.05 0.96 .00 0.95 0.80 0.78 0.73  0.75  0.69  0.55  0.54
LEr) 0.49  0.44 0.44 0.41 0. 41 0.39  0.33  0.33  0.31 0.32  0.29 0.30 0.30
24 0.26 0.24 0.23 0.22 0.22 0.22 0.19 0.20 0.19 0.19 0.17 0.18 0.18
KM=y 312 3.26 2.90 2,15 239 2.9 1.18 1.89  2.58 1.23 1.14 115 1.14
£ 0.46  0.40 0.38 0.36  0.37  0.36  0.31 0.32  0.32 0.3l 0.29  0.29  0.29
4 0.51 0.51 0.50 0.49  0.48  0.47  0.47  0.45 0.45 0.47  0.46  0.46  0.45
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Fig.3 Variation of agricultural water and land resources

matching coefficient and annual grain yield over time
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Fig.4 The spatial distribution of agricultural water and land resources matching coefficient in Heilongjiang Province
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