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1.3
2005—2015
CA-Markov (121 3
2025 (patch) (class) (landscape)
2025
[13]
(CA)
1 (PLAND) (LPD)
(NP) (1JT)
1.1 (LIS)
(LPI) (NP) (1))
28°02" ~ 28°30' N 116°20" ~ 116°51" E (LSD (SHDI)
(SHEI) (CONTAG) [-18]
1831.9h 2 180.6 mm 2)
271 d ArcGIS
2 (19 10 m x
3 10m  Arc Grid Fragstats4.2
[10]
1.4
(Markov)
1270 km* 17 1 ( )
2015 48 (201
22 (CA) 20 40 Ulam
Von Neumann
1.2 . CA
30m x 30 m 2005 landsat-5
2015 landsat-8 TM
210 221 CA-Markov IDRISI Markov
Kappa 0.8905 0.9095 CA
[ (23]
(D
ArcGIS  IDRISI 2005
1 PRREBHLRGERLEY 5015
Table I Remote sensing classification system and definition in
study area
Markov 10 a
CA-Markov 5%5
5x%5
2015
10 a 2025
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®2 MRPEAMNSENEHREESEEX
Table 2 Landscape indices used in study and their ecological significance
CA hm?
PLAND %
0
100 1
LPI / %
NP /
NP NP
I / % I
11
CONTAG %
SHDI
SHEI SHEI
SHEI 1
LSI / LSI 1
LSI
Fragstats4.2
24
() [24]
(1997—2010 )
2
2.1 10 a
[25]
2005—2015
26
( 3 1A  1B) 2ol 4)
112.33% 2.29% C 4
76.45% 28.66% 6.43%
R3 KL E 20052015 F R 20152025 F L thF| & R H T HEHE(km?)
Table 3 Dynamic changes of land use structures in 2005-2015 and 2015-2025 of Dongxiang County
2005 2015 2025 ( ) 2005—2015 2015—2025 ( )
(km?) (%) (km?) (%) (km?) (%) (km?) (%) (km?) (%)
91.08 7.15 64.98 5.10 54.54 428 -26.11 —28.66 -10.44 -16.06
627.41 49.28 587.05 46.11 526.04 41.32 —40.35 —6.43 -61.01 -10.39
469.61 36.89 480.37 37.73 482.62 37.91 10.76 2.29 2.25 0.47
63.93 5.02 135.75 10.66 205.75 16.16 71.82 112.33 70.00 51.56
21.07 1.66 4.96 0.39 4.15 0.33 -16.11 -76.45 -0.81 -16.32
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Land-use maps in different years of Dongxiang County

£4 20052015 £X % B Lt F FHRWEBEBIER (km?)
Table 4 Land use change matrix during 2005—2015 in Dongxiang County

024 8 12 16
e k)

2005 2015

47.659 3 7.770 6 28.756 9 6.538 1 0.3579

7.469 0 521.1129 62.860 7 33.4294 2.5343

8.5914 41.724 1 372.366 9 46.146 3 0.783 9

0.438 5 7.566 4 10.620 3 45.208 7 0.098 9

0.8180 8.878 1 5.762 9 44282 1.1870

2.2 10 a (LPD)
) 10 a
(NP) )
(LSI)
[27]
x5 HREBKFELERSELMAAZLEIWELY
Table 5 Landscape pattern indices in class level of Dongxiang County
CA PLAND NP LPI LSI 1

2005 91.09 7.1552 2199 1.149 8 78.066 0 67.901 4
21.08 1.6554 290 0.083 3 28.675 7 85.945 2
469.58 36.884 7 1013 19.598 6 85.5203 73.780 9
63.94 5.0221 1621 0.470 1 55.428 1 65.743 8
627.42 49.282°5 905 17.081 3 66.242 1 62.304 7
2015 64.99 5.105 1 787 0.534 3 57.449 5 64.273 0
4.96 0.3897 39 0.027 8 11.594 2 75.579 4
480.38 37.7327 476 9.8717 76.604 2 65.996 5
135.74 10.661 9 1190 2.986 2 51.316 2 61.3256
587.04 46.110 7 1158 12.644 2 63.090 8 59.4317
2025 ( ) 54.54 4.283 8 1570 0.344 1 48.984 4 67.149 0
5.44 0.427 1 110 0.047 6 16.169 2 75.5812
482.62 37.908 8 609 16.697 4 76.403 5 65.6815
204.47 16.06 1 1114 3.6611 52.803 5 58.466 3
526.04 41.3193 1 600 11.2302 66.903 9 62.628 4
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10 a 40 48
9 [24]
( 5 ( 6 10 a
6 028 3 650
2005—2015 (SHDI) (SHEI)
(G
(CONTAG)
10 a
290 39 (251
*6 HLEBEKREAZEH
Table 6 Landscape pattern indexes in landscape level of Dongxiang County
TA NP LPI LSI CONTAG I SHDI SHEI
2005 1273.10 6028 19.598 6 68.904 2 59.1477 69.572'5 1.123 4 0.698 0
2015 1273.10 3650 12.644 2 61.369 1 59.3170 63.439 3 1.136 9 0.706 4
2025 ( ) 1273.10 5003 16.697 4 62.389 4 57.7177 64.071 2 1.1849 0.736 2
2.3 10 a
CA-Markov 2025
( 10) 2015 2025
51.56%( 3)
16.06%
10.39% 0.47%
16.32%
3
1) 2005
(G-
205.75 km’ 2015
> >
( 6) 2015 2025
5003
16.697 4 62.389 4
577177
64.071 2
1.1849 0.736 2 2) CA-Markov
2025
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Prediction of Land Use Landscape Pattern Based on
CA-Markov Model

PAN Yue "%, YU Dongsheng '**, WANG Xiuhong'*, XU Zhichao'*, WANG Xiyang'?

(1 State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences,
Nanjing 210008, China; 2 University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Analysis and prediction of land use pattern is significant not only to balanced economic development and
ecological protection, but also to ecological sustainable use and management of land protection. The study obtained the land-use
map on the bases of remote sensing images in 2005 and 2015 of Dongxiang County, Jiangxi Province of East China and used the
map to acquire conversion data and landscape indexes of land use types by ArcGIS 9.3 and Fragstats 4.2. Based on the conversion
data and landscape indexes of land use types, the landscape pattern of Dongxiang County from 2005 to 2015 was analyzed.
CA-Markov model was used to simulate the dynamics of land use change with time and state, and to predict land use pattern in
the next 10 years. The results indicated: Construction land and arable land increased by 71.82 km? and 10.76 km? respectively for
the past 10 years, but water area, forest land and unused land decreased with an order of unused land >water area>forest land.
Compared to the 2005, landscape patches distributed more evenly, landscape diversity increased, landscape shape tended to be
simple and landscape patch connectivity became lower in 2015, which indicated the associations between landscape patches
weakened in 2015. Human economic activity and land use policies had more obvious effects on landscape pattern. According to
the forecast by CA-Markov model, it is predicted that by 2025 construction land will be increased by 68.72 km?, water area, forest
land and unused land will continue decreasing, but the arable land will increase. The number of landscape patches and the
landscape heterogeneity will increase, the patch shape will become a little more complex. Landscape pattern will become more
diversified and homogenized. In conclusion, landscape pattern of Dongxiang is gradually become more stable, homogeneous and
diverse, but great efforts and reasonable plans are needed to protect arable land, to control the use of construction land, and to
maintain the balance of the ecological environment.

Key words: Landscape pattern; Landscape indices; CA-Markov model; Land use; Hilly red soil region
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