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Multi-model-based Simulation of Different Landuse Scenarios in
Gan — Lin — Gao Area in Middle Reaches of Heihe River

JIANG Xiaofang'> DUAN Hanchen'? LIAO Jie'? SONG Xiang'? XUE Xian'*’
(1. Key Laboratory of Desert and Desertification, Northwest Institute of Eco-Environment
and Resources, Chinese Academy of Sciences, Lanzhou 730000, China
2. Drylands Salinization Research Station, Northwest Institute of Eco-Environment and Resources ,

Chinese Academy of Sciences, Lanzhou 730000, China)

Abstract; The mixed-cell cellular automata ( MCCA) model improves the traditional cellular automata
(CA) model, and introduces mixed cells based on the actual complex land structure, realizing the
progress from qualitative and static simulation to quantitative and dynamic simulation. The applicability of
the MCCA model in the Gan — Lin — Gao area ( Ganzhou District, Linze County and Gaotai County) in the
middle reaches of the Heihe River was firstly explored; after that, the multiple-objective programming
(MOP) model and the ordinary linear regression model were separately used to predict the area values of
different land use types in the sustainable development ( SUD) scenario and the basic development
(BAD) scenario in 2035, and then the area number was input into the MCCA model to visualize the land
use spatial structure of different scenarios, and carry out comparative studies. The results showed that all
accuracy evaluation indicators indicated that the simulation accuracy of the MCCA model was relatively
high. The Kappa coefficient, mixed-cell figure of merit (mcFoM) and mean relative entropy ( RE) were
0. 886, 0.261 and 0. 508, respectively, which was better than the patch-generating land use simulation
model (PLUS) based on pure cells, so the MCCA model was suitable for the simulation of land use

Wk H . 2021 —10—-17 & H #Y. 2021 — 11 -29

ES£WB: ERELTEITRA (2017YFE0119100 ) Al vh Y2 51 F: b J5 B £ & e L Wi ¥ &5 H

EZ B #/ANIF(1991—) L WA, 3250 A 98 52 X 4 b 3B fh 3 JE% WS I A 5T, E-mail : 1695090635@ qq. com
BEESE: BHW1973—) % DR 0t A S0, £ AT IR X + iR b K B A DF5E , E-mail ; xianxue@ lzb. ac. cn



59 1) HANTF A

fht

T A R R R e M X s ) P AR S A 179

structure in the study area. In 2035, the scope of forest land in the SUD scenario was significantly higher

than that in the BAD scenario, and its ecological benefits increased faster than that of the BAD scenario,

construction land and arable land expand moderately, and the comprehensive benefits increased relatively

fast. The results showed that the optimal land use allocation scheme simulated by coupling the MOP and

MCCA model can better coordinate the relationship between economy and environment, which was not

only conducive to rapid economic development, but also protected the ecological environment and

maintains social stability.

Key words; middle reaches of Heihe River; land use change; scenario simulation; MCCA model; MOP
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