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Tab.1 The standard of gray prediction accuracy test scale
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Tab. 2 The area of farmland from 1998 to 2006 in Bijie

1 1998 1999 2000 2001 2002 2003 2004 2005 2006
PRI/ W 594.71 594. 11 591.74 586.06  566.15 545.18 546.57 547.92  546.54
OUEBEXRBETRMLEITES.
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Tab.3 The error test to the GM (1,1)

FH O ORERE O BLE SERE ANRECD
1999 594. 11 594. 95 —0.84 —0.14
2000 591. 74 586. 3 5.44 0.92
2001 586. 06 577.77 8.29 1.41
2002 566.15 569. 36 —3.21 —0.57
2003 545.18 561. 07 —15. 89 —2.91
2004 546. 57 552.91 —6.34 —1.16
2005 547.92 544.87 3.05 0.56
2006 546. 54 536. 94 9.6 1.76
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Fig-2 The curve of farmland area changes from
1998 to 2006 in Bijie

Tab. 4 The error test to the model of Verhulst

i REBdR O ELUE BNBRE MMRE/Y
1999 594.11 588. 27 5.84 0. 983
2000 591.74 581. 88 9. 86 1. 666
2001 586.06 575. 64 10. 42 1.778
2002 566.15 569. 54 —3.39 —0.599
2003 545.18 563.59  —18.41 ~3.377
2004 546.57 557.78  —11.21 —2.051
2005 547.92 552.1 —4.18 —0.763
2006 546.54 546. 55 —0. 01 —0. 002
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Tab. 5 Forecast of the farmland area in Bijie
from 2009 to 2013 with the GM (1,1) model
and the Verhulst model

£ GMA,DFMER (T E)  Verhulst Bl A TE)
2009 513. 84 530. 62
2010 506. 36 525. 54
2011 499 520, 57
2012 491.74 515. 7
2013 484.58 510. 94
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Fig.3 The curve of the farmland area change in
Bijie from 1998 to 2013 predicted with the GM (1,1)

model and the Verhulst model
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The application of Gray GM (1,1) model and Verhulst
model in the forecast of farmland in the karst area
— A case in Bijie ecological experimental area

DU Jiang', AN Yu-lun?, YUAN Shi-cong®
(1. Guizhou Provincial Key Laboratory for Information System of Mountainous Areas and Protection of
Ecological Environment, Guizhou Normal University, Guiyang, Guizhou 550001, China;

2. School of Geographic and Environmental Sciences, Guizhou Normal University, Guiyang, Guizhou 550001 ,China;
3. Guizhou Chemical Industry Research Institute, Guiyang, Guizhou 550002, China)

Abstract: As a typical karst area with a dense population and fragile ecological environment as well as serious

soil erosion in Bijie ecological experimental area, the farmland protection is particularly important. Based on
the statistic data of farmland from 1998 to 2006 in Bijie Region, this paper forecasts the changes of farmland
in karst region with GM (1,1) model and the Verhulst model respectively. The forecast results show that
both GM (1,1) model and the Verhulst model reveal the cultivated land in Bijie Region decreases gradually in
the next years. However, by the NC verification of the model, the change of the original data of the cultivat-
ed land in the study area shows an S curve. To the imitation of the original data, the prediction results of the
grey GM (1,1) are more accuracy than the Verhulst model, while the Verhulst is more suitable for the fore-
cast of the changes in the coming years of the cultivated land in the study area. It can provide the basis for
the rational use of land resources, the preparation of land-use planning and the protection of farmland.

Key words :gray forecast; GM (1,1) model; Verhulst model; karst; forecast of farmland



