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Abstract; Ecological tourism frequently serves as an important tool for economic development in areas adjacent to forest and
other types of nature reserves. The infrastructure for ecological tourism is usually constructed in the area immediately
surrounding the reserve in accordance with relevant reserve regulations. This will clearly affect the local ecosystem. The
study of land use changes surrounding nature reserves may provide guidance and a scientific basis for reasonable and
effective land-use planning in these areas. Simulation models can be a scientific and effective tool in understanding and
predicting changes in spatial patterns of land use over time, providing precise scenarios for changes in spatial patterns that
can be used in regional land use planning. CLUE-S is one such model widely used in the study of land use change, and is
particularly effective in simulating shifting patterns of land use in small scale areas. The Changbai Mountain Biosphere
Reserve (CMBR) is an important forest nature reserve in Northeastern China. In recent years, extensive land-use and land-
cover change, triggered by rapid development of tourism and the expansion of townships, has occurred in the area
surrounding the CMBR. Among previous research on landscape changes in the CMBR, relatively little attention has been
given to the scientific planning of land use. Focusing on the area consisting of all land within 30 km of the CMBR, this
study explored the application of CLUE-S in land use planning on a small scale. Utilizing Landsat TM data from 1991 and
2007, and referring to master and regional planning documents for Changbai Mountain, a multiple of 600x600 grids was

used to calculate the area of each land use type. The spatial scale was 600m and the time of simulation was set as 2020. The
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driving forces of land use change were analyzed by logistic regression. Using the model to simulate the evolution of land use
changes, it was tested with a Kappa index of 0.949. The landscape for the area in 2020 was then simulated, and a land use
plan was provided according to the urban planning scenario in the study area. The simulated landscape in 2020 showed that
16488 hm2 of cultivated land and forest is projected to be converted to developed land, which extended to the area around
the current site. We delimited the control zones, arrangement pattern and development direction of townships based on
CLUE-S simulation results. Analysis of the landscape pattern showed that the land use plan based on the simulation results
for 2020 using the CLUE-S model had less patches and higher landscape shape index than the landscape pattern during
1991—2007. This indicates that the land use plan of the CLUE-S model restrained the process of landscape fragmentation
and reduced human-induced disturbances. Compared to the existing plan, the land use plan of the CLUE-S model took the
surrounding area as a whole and chose the maximum probability of alternative areas according to the demand for developed
land. It also had a smaller number of new towns and developed land area, which contributed relieving stresses on the

environment. The CLUE-S model appears to be a powerful, scientifically-based technical means to support in land use

planning efforts on a small scale.

Key Words; CLUE-S model; land use planning; Changbai Mountain Biosphere Reserve
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Table 1 The Beta value of logistic regression

KT R b it KAt
Driver factors Developed land Cultivated land Forest Open land
F A BB B Distance to road 0.00001 0.0001 -0.00005 -0.0004
FIRAE (19 B Distance to city 0.00001 -0.0001 0.00004 0.0003
FILA X FE R distance to reserve -0.00001 0.00008 -0.00002 -0.0005
F)7[HE A9 HE S Distance to stream -0.00002 -0.00003 -0.00003 0.0002
F Bk A B Distance to railway 0.000005 -0.000002 -0.000007 0.0001
54K Elevation/m -0.005 -0.005 0.005 -0.005
B Slope -0.049 -0.011 0.013 0.01
N4 & Population density/ ( A/hm?) 0.053 0.003 -0.054 -0.74
%L Constant 0.293 -0.464 -0.823 -10.613
ZARH THEFHEIZE ROC(Relative Operating Characteristics ) 0.801 0.855 0.749 0.981
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Fig.3 The simulation map of land use in 2020
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E AL L WIS R SRt
Year Number of Patches  Landscape Shape Index Aggregation Index Shannon's Diversity Index
1991 467 7.0461 92.5265 0.2641
2007 562 8.2321 90.9094 0.3276
2020 522 8.2799 90.8757 0.3675
1991—2007 ZZ 4k, Change of 1991—2007 95 1.186 -1.6171 0.0635
2007—2020 2% 4k Change of 2007—2020 -40 0.0478 -0.0337 0.0409
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