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Fig.1 An approach to calculate the effective arable land area
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Tablel  Segmental process of regional data
m2
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1 X°>100 000 179 459 450.7
2 100 000=>X°>95 000 47882413
3 95 000=X °>90 000 4742 450.7
4 90 000=X °>85 000 4104 882.7
5 85 000=>X >80 000 54326847
6 80 000=>X °>75 000 57491253
7 75000=X °>70 000 4264 108.0
8 70 000=X °>65 000 5356 324.7
9 65 000=X °>60 000 5814 314.0
10 60 000=X °>55 000 5285 486.0
1 55 000=>X °>50 000 6852 584.7
12 50 000=>X > 45 000 58822933
13 45 000=>X°>40 000 70706413
14 40 000=>X>35 000 6248 901.3
15 35 000=>X°>30 000 6716 383.3
16 30 000=X°>25 000 5919588.7
17 25000=>X °>20 000 6 108 436.7
18 20000=X %> 15 000 5614 088.0
19 15 000=X °>10 000 4982 626.0
20 10 000=>X>5000 36785853
21 5000=X">0 X
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Table 2 Analysis sheet of the research area’s cumulative data m?
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Table3 Comparison of different regression methods
AT A A AR (g RE0 A
LA Y, = —1146.87x + 290825903.30 R? = 0.997 290 825 903.3
R A Y, = 296895592.5¢ > 1506« R?=0.998 296 895 592.5
LI PLA Ys = (5.66E-08)x°- (7.31E-03)x*-931.19x +290148124.10 R? = 0.999 290 148 124.1
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Fig.4 Forecast with polynomial fitting of the research area data
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Table 3 Area of smal land features based on field survey m?

S RMKEAR  OBRER memR wmR sumww f oSl RRIBL SRR e R
S PP eiNn) 488 000.00 0 1.000.00 1.000.00 1.000.00 11 000.00 14.000.00 2.87
Jii B A 854 000.00 0 6 000.00 6 000.00 3000.00 4.000.00 19 000.00 222
_ R 980 000.00 10 000.00 0 1.000.00 1.000.00 13000.00 25000.00 255
BREET 914 000.00 2000.00 0 6 000.00 3000.00 15000.00 26 000.00 284
— L A 1847 000.00 12000.00  9000.00 1.000.00 2 000.00 16 000.00 40 000.00 217
B 609 000.00 13000.00 0 0 3000.00 9 000.00 25000.00 411
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2% 2429 100.00 2000.00 3000.00 3000.00 2000.00 21.000.00 31.000.00 1.28
- LAt 1 611 000.00 0 9000.00 12 000.00 0 1.000.00 22 000.00 1.37
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7k kxRS 547 000.00 12 000.00 3000.00 1.000.00 1.000.00 2 000.00 19 000.00 347
B VA4 AY 960 000.00 0 3000.00 12 000.00 3000.00 2 000.00 20 000.00 2.08
G 18972400.00 6700000 3700000 7600000 27000.00 147000.00 354 000.00 1.87
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Calculating method of effective area of arable land based on fuzzy and
trend prediction model

Zhang zhanlu, Yin xiuyun
(School of Public Administration, Renmin University of China, Beijing 100872, China)

Abstract: The areas of arable lands in most statistical surveysin Chinatoday are not the effective areas of arable lands.
It contains the areas of many small land features. This paper presented a mathematic analysys method to compute the
effective area of arable lands by deducting the area of small land features from the statistical data on the area of arable
lands. The method integrated the relevant remote sensing (RS) and geographic information systems (GIS) technologies
with a fuzzy GM (1, 1) model and a prediction model. Once the area of non-cultivatable small land features was
calculated by the model, the effective area of arable lands was then computed by subtracting the calculated area of those
land features from the total area of the arable lands. The method was empirically applied in Shunyi disdtrict, Beijing to
test its applicability. The case study results indicated the method was effective with minimum labor, material and
financial costs, and can be easily applied to other regions to calculate the effective area of the arable lands.

Key words: mathematical models, land use, remote sensing, small land feature, effective area, GM (1, 1) model, trend
prediction model



