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Table 1 Area of different landscapes in study area
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TR (hm® T3 (%) TR (hm® T3 (%) T (hm®) [EF N AC)

Et ik 14741.70 25.26 14315.67 24.53 13868.51 23.76
i AT AR 5805.73 9.95 5878.52 10.07 5613.23 9.62
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e PR A 3166.95 5.43 3191.00 5.47 3054.77 5.23
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F2 1988~1999 R F X BRI B A FE (hm?)

Table 2 Transition matrix of study area in 1988-1999 (unit: hm?)

AR ERRRTRACHR WARRETAR REMRRCHA EEARMR Sl B et KB M
Bk 12560.00  373.54 873.60 31.00 97.03 640.14 19.49 24.26 0.71 10.06
EFRBASHR  479.55  3835.79 1345.20 158.31 83.00 103.89 0.90 0.81 0.00 237
WERRIHAK 112120 1449.62  29510.00 716.98 291.01 285.98 0.00 20.49 1.75 26.64
i IR A B 90.50 155.63 682.27 2283.34 36.54 12.49 0.00 0.00 0.63 0.72
HEAM 78.61 63.30 197.04 35.39 270.24 9.43 0.00 5.11 0.74 0.00
Fe ki 635.31 48.59 147.91 10.78 11.66 450.16 24.08 1.80 1.44 422
Bt 39.54 3.68 0.00 0.00 0.45 20.76 51.98 0.00 0.00 3.68
He 23.78 0.92 2691 0.83 7.27 2.16 0.00 29.41 0.36 0.48
7Kk 0.72 0.20 1.79 0.00 0.54 0.07 0.00 0.00 0.19 0.00
B 36.03 4.13 25.85 0.90 0.54 13.08 0.00 0.45 0.09 50.09
F3  1999~2009 7T X F WA R FE (hm®)
Table 3 The transition matrix of study area in 1999-2009 (unit: hm?)

EREAR BRRRRACHR  SEERREMAR REHRASHR AR JTeakin FRb e kel @it
£k 11990.00 461.49 1068.32 11531 72.11 419.37 25.61 7.66 036  21.39
E AR A B 371.93 3805.26 1294.34 170.54 52.93 36.42 1.08 1.17 0.00 4.67
5 1] TH PR 885.78 1414.10 29620.00 740.28 170.16 142.36 0.18 25.47 0.77 15.82
W TR A AR 97.91 114.06 710.96 2164.88 27.51 6.92 0.00 0.45 0.00 0.18
HEAR 48.95 54.79 195.08 45.77 309.29 16.16 0.00 7.04 0.00 4.02
ek 1185.53 146.49 462.02 21.75 17.66 672.13 17.52 5.93 0.18 11.03
it 8.62 0.00 3.05 0.00 0.00 20.22 74.00 0.00 0.00 0.90
Hoe - 15.88 3.27 20.62 0.72 5.91 14.38 0.00 40.89 0.36 1.17
K35k 3.24 0.27 8.29 0.27 1.50 3.23 0.00 2.07 1.84 0.0
e dihiis 31.36 9.98 34.10 2.61 3.15 476 1.71 1.44 0.00  72.00
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Fig. 3 Basic characteristics index of each landscape patch
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Table 4 Transition matrix of Nanling National Nature Reserve in 1988-1999 (n=11)

LA N o Rty N T2 4 v L o N ol N 7 N 7 NI 0 7 S S 51 Hee b ki A
Bk 0.7504 0.0478 0.1117 0.0090 0.0079 0.0633 0.0039 0.0023 0.0001 0.0036
EFREACHR 0.0746 0.5816 0.2886 0.0311 0.0126 0.0097 0.0007 0.0002 0.0000 0.0008
AR AR 0.0505 0.0776 0.8095 0.0394 0.0113 0.0085 0.0000 0.0016 0.0001 0.0015
FEHRACHE  0.0119 0.0606 0.2744 0.6394 0.0135 0.0041 0.0000 0.0003 0.0000 0.0003
HEAM 0.0128 0.1103 0.3832 0.0484 0.3028 0.0156 0.0006 0.0096 0.0007 0.0007
ek 0.4338 0.0702 0.1936 0.0085 0.0066 0.2629 0.0141 0.0015 0.0000 0.0088
Hrith 0.2250 0.0104 0.0000 0.0000 0.0000 0.2779 0.4867 0.0000 0.0000 0.0000
et 03078 0.0104 0.2629 0.0000 0.0669 0.0231 0.0000 0.3233 0.0000 0.0058
K5k 0.1064 0.0000 0.3040 0.1064 0.1368 0.2432 0.0000 0.0608 0.0273 0.0152
WY 01122 0.0273 0.3002 0.0081 0.0000 0.0475 0.0414 0.0051 0.0000 0.4582
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Forestry Landscape Patterns Changes and Dynamic Simulation
of Nanling National Nature Reserve, Guangdong

LIAO Fang-jun'?, ZHAO Dong-sheng’

(1.School of Geographic Science and Planning, Sun Yat-sen University, Guangzhou, Guangdong 510275, China;
2.Nanling National Nature Reserve Administration, Shaoguan, Guangdong 512727, China; 3. Institute of
Geographic Sciences and Natural Resources Research, Chinese Academy of Sciences, Beijing 100101, China)

Abstract: Forest landscape pattern and its change is a comprehensive reflection of interaction with natural and
artificial factors. In this article, landscape pattern changes of Nanling National Nature Reserve from 1988 to
2009 were analyzed with landscape pattern index based on eCognition and ArcGIS. CA-Markov model was ad-
opted to simulate the landscape pattern in 2010 and to predict the landscape pattern in 2021. The results
showed that the study area was mainly forest-based landscapes, more than 95% of the total area, in which, ever-
green broad-leaved forest and coniferous forest were two dominant landscape types, other landscape types
were distributed in the study area with scattered or gathered, and forming a rich landscape mosaic pattern.
From 1988 to 2009, the area of coniferous forest decreased whereas areas of other land and construction land
increased. Coniferous mixed forest, evergreen broad-leaved forest, broad-leaved mixed forest and farmland
first expanded and then shrank, whereas shrubs, other forests and waters first shrank and then expanded. The
level of landscape fragmentation and plaque complexity was increased, the proportion of landscape type has a
larger change; landscape diversity was increased after reduced, the dominance, evenness changed little, remain-
ing stable, the fractal dimension of landscape patches was different at different periods, and the increase ten-
dence of human disturbance increased complex to the conversion of various types of plaque. Analysis land-
scape types changes of time and space, which found that the largest area ratio changes between with coniferous
forest and other woodlands, evergreen broad-leaved forest and broad-leaved mixed forest transformation was
frequent, also conversion frequency between mixed coniferous forest and coniferous forest, shrub and other
landscape types. Construction land was mainly transformed from evergreen broad-leaved forest and coniferous
forest, water, as a landscape type in the study area, mainly transformed by coniferous forest. From 2010 to
2021, with CA-Markov model, it was predicted that the area of coniferous forest and evergreen broadleaf for-
est would reduce, and other landscape trend would grow, of which construction land and water would grow
more rapidly. Also the number of major forest landscape patches would reduce significantly, and the distribu-
tion be more concentrated, which means the degree of aggregation and connection would increase, fragmenta-
tion reduce, and landscape types distribution be towards uniformly in the future. And the level of landscape

fragmentation would decline, and the level of landscape diversity would increase in the study area.

Key words: landscape pattern; CA-Markov; Nanling; nature reserve



