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Table 2 Forecast value and status of GM (1,1) of total cultivated land in 2012-2017

AR A JR IR {E SRIUREEN 2 xR/ % FT AR RS
Years Original value/hm? Predicted value/hm? Error/hm? Relative error The State
2012 843763. 42 844276. 16 —512.74 —0. 0608 1
2013 843296. 36 842894. 24 402. 12 0.0477 3
2014 841547. 11 841514.58 32.53 0.0039 2
2015 840484. 83 840137. 17 347. 66 0.0414 3
2016 838934. 62 838762. 02 172. 60 0. 0206 2
2017 836948. 07 837389. 13 —441. 06 —0.0527 1
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Table 4

Improved value and accuracy of Markov chain of GM (1,1) prediction results

from 2012 to 2017
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2 Br b R

TR A Ty IR AT F AT
Grey-Markov model

Ay Total
Years cultivated O A MR 5 24 500 4 A% 2y X ] BiRUUR N MR 5 24
land/hm? Predicted Relative Range of predicted Predicted Relative
value/hm? error/ % value/hm? value/hm? error/ %
2012 843763. 42 844276. 16 —0.0608 843687. 20 844023. 75 843855. 47 —0.0109
2013 843296. 36 842894. 24 0.0477 843146. 65 843314.93 843230. 79 0.0078
2014 841547.11 841514. 58 0.0039 841262. 16 841766. 99 841514. 58 0.0039
2015 840484. 83 840137. 17 0.0414 840389. 59 840557. 86 840473.72 0.0013
2016 838934. 62 838762. 02 0. 0206 838509. 61 839014, 44 838762. 02 0. 0206
2017 836948. 07 837389. 13 —0.0527 836800. 16 837136. 71 836968. 44 —0.0024
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Table 5 State transition probability vector from 2018 to 2030
AR R HE R 1) i
State transition probability vector
State
2018 2019 2020 2021 2022 2023 2024 2025 2030
1 0 0 0.5 0 0. 25 0.25 0.125 0.25 0.2031
2 0 1 0 0.5 0. 50 0. 25 0. 500 0.375 0.4063
3 1 0 0.5 0.5 0.25 0. 50 0.375 0.375 0. 3906
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Table 6 Prediction data of Grey Markov model

for cultivated land demand in future years

LY IS
" GM(1, 1) #8935 0 {6 B IE R B CNNEEIE
Predicted Value of Markov Corrected

Years

GM(1,1) Model/hm? correction value/hm?

coefficient
2018 836018. 47 0. 00040 836355. 02
2019 834650. 07 0 834650. 07
2020 833283. 90 —0. 00005 833242.23
2021 831919. 97 0.00020 832086. 35
2022 830558. 27 —0.00003 830537. 50
2023 829198. 80 0.00008 829260. 99
2024 827841. 55 0. 00009 827913. 99
2025 826486. 53 0.00003 826507. 19
2030 819744. 61 0. 00005 819789. 44
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Prediction of Cultivated Land Demand Based
on Grey-Markov Model

CHANG Xiao-yan' ,DIAO Hai-ting' ,DENG Qi’ ,MENG Yan-li’
(1. College of Information Science and Engineering, Shandong Agricultural University, Tai’an 271018, China;
2. Linyi Land Resources Bureau, Linyi 276001, China; 3. Shandong Institute of Geological Science, Jinan
250013, China)

Abstract; The Third National LLand Survey is in progress in China. It is particularly important to scientifically
and reasonably predict the area of cultivated land and other land types. Meanwhile, the prediction of cultivated
land demand is also a vital part in the overall land use planning. In this paper, total amount of cultivated land in
Linyi from 2011 to 2017 was taken as an example. Based on grey system and Markov theory,a grey Markov
model was constructed. The demand for cultivated land in Linyi in future years was predicted. It was concluded
that the accuracy of the predicted value improved by Markov chain was higher than that of GM (1,1) model a-
lone. This prediction method did not need to consider the impact of natural and socio-economic factors on the
prediction results,and the calculation process was simple. This method could provided a good reference for pre-
dicting the demand of other land types in the Third National Land Survey. It also provides a theoretical basis
for the local government to formulate a scientific and reasonable policy for cultivated land protection.

Keywords: grey system; Markov chain; model; land survey; demand prediction
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