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Q) =3 [a) WAL GnocH A shHLAE AL (Cellular Automaton, CA), A ARk J =
457 (The Conversion of Land Use and Its Effects Modeling Framework, CLUE) 255,
XA R FH R[] 23 (8] XA, DO B4 N, S 4 Hb 2R 025 (B AR R B 4B RN Fn il o < 1
DIk, WM AR ES Gt e s MR R B L R e, S HRb2= G B — Rk AR
Z FRMEAL (Agent Based Model, ABM) 2T Be4F 24 ) + M R GeAR 48l ke, REA 24k
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WA 3025 A A AR HRA MR E B MBUR R SR, MERERIE R FHAM TRA R, X
et AR RUISC s, MR 2 AR P — A — A A s, 2 B AT U 2R P n)
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| 4 o F) FHIFFE T (Macaulay Land Use Research Institute) 1998 4EH & T 3T £ 4K
A9 DX 3 £ i A I S P E A A5 (Framework for Evaluation and Assessment of Regional
Land Use Scenarios, FEARLUS) ™, JZA8 03 i f AL A B AL - 3 1) FH == 44 A ke
RREEM B, EH TS5 R E A R R, AR S % FEARLUS
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T4 R 5 IR AR UCR AR G RIAR P 95 3l 1A ARAHIR R o AR P EARMR A R B A AR

D FE4% B (553675 ). GRHREMEA]). http:/Aghl forestry.gov.cn/tghl/2166/44875/2.html, 2002-12-14.

@ FEZEMA TR G5B HEEMIE S50 ). http://www.forestry.gov.cn/main/72/content-730617.html, 2015-01-07.
@ FEIp % [2005]125 5. CHEI%Bidp AT & F YIS br - TG 7 B LR B M AL (1 8 A1), hitp:/tghl.forestry.
gov.cn/tghl/2166/44876/8.html, 2005-04-17.
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Income ,,, = Area % (IncomeAg,.,..Max X Olgp X Olgy — Costm) x]
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425 FRE MR A SRR . N AR AR, A BN 3 e S b o A
AR, Mo PR IR B0 00 30 o 3 SR . P R 2 g O IR A B A B s o M (http://
www.resde.cn/) . MBI TWAR S5 AR, IR BFEICHE 8 30 T TR 7 =R (3R 1),
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Tab. 1 Spatial simulated data list for the regional spatial simulation of "Grain to Green Program"
) Bt Bk
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Fig. 3 Process of the regional spatial simulation

of "Grain to Green Program" implementation
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Fig. 5 Spatialized data for the spatial simulation of "Grain to Green Program" implementation in Tongdu Town
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Fig. 6 Farming population in Tongdu Town Fig. 7 Demographic features of different income ranges
from 2010 to 2015 in Tongdu Town from 2010 to 2015
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Fig. 8 Spatial distribution of annual income of farmer households in Tongdu Town from 2010 to 2015
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Fig. 9 Simulation of willingness to "Grain to Green Program" in Tongdu Town in 2010
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Fig. 10 Land use change in Tongdu Town from 2010 to 2015
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Fig.11 Relationship of "Grain to Green Program" with the distribution of cropland and annual income of farmer households
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Spatial simulation of "Grain to Green Program' implementation
in a typical region based on agent-based model
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Abstract: Landuse change is an essential driving force of global climate change. Dynamic
simulations are helpful for understanding and explaining the changing rules and characteristics
of the land system. The "Grain to Green Program" (GTGP) is a critical contributing factor to
landuse change in China's mountainous areas. Presently, the deficiency of integrated social and
spatial approaches in the simulation of the "GTGP" limits the spatial accuracy of the social
benefits simulation and its subsequent research. The accurate simulation of the "GTGP", by
combining social and spatial approaches, can provide scientific evidence for the completion of
this project. Taking Tongdu Town, Dongchuan district in Yunnan province as the research area,
this study identified three kinds of agents: farmers, farmer households, and the government
based on census, geographical information and field survey data. In addition, this research
constructed a regional spatial simulation of the "GTGP" implementation based on agent-based
model. It conducted spatial simulations of Tongdu Town from 2011 to 2015, including the annual
income of farmer households, the willingness of farmer households and the government
towards the program, and the spatial processes implementation of the "GTGP". The results
showed that the implementation of the "GTGP" was mainly related to the slope, the traffic, and
the income of farmer households. Specifically, 81.47% of the "GTGP" program conducted in
this areas was on slopes of 25°-30°, and 56.37% of them was 0-2 km away from the road with
convenient traffic conditions, and the proportion of the "GTGP" areas with low annual income
of farmers was relatively high. The correlation between "GTGP" areas and soil fertility was
low. The implementation of the project significantly enhanced the revenue of the study area,
with an average household income increase of 1475 yuan from 2010 to 2015. The spatial
accuracy of the simulation results was 91.12%. The spatial simulation methods constructed in
this study can provide references for the implementation of the "GTGP" in other regions, which
can contribute to applications of ecological protection and targeted poverty alleviation
programs in China.

Keywords: Grain to Green Program; agent-based model; land use; Tongdu Town; mountainous
areas



