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The application of the Markov model on the
dynamic change of landscape pattern in Dinghu
Mountain Biosphere Reserve Area
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Abstract; Based on remote sensing data in 1991 and 1999, forest landscape dynamics of Dinghu Natural Reserve has
been simulated in Markov process. The results show that; broad-leaved forest area increases and other landscapes de-~
crease except water area, the whole natural reserve is ultimately covered by broad-leaved forests when coming to sta-
ble state, which reflects the trend of community succession but adverse to maintain the landscape diversity.
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Fig. 1 Forest landscape types of Dinghu Mountain
Reserve in 1991 (A) and 1999 (B)
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Fig. 2 The landscape types number of 1991 and 1999
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Table 1 The area change of forest landscape types in Dinghu Mountain Biosphere Reserve Area from 1991 to 1999
1999
(=g
broadleaf ixed forests Woodlands Shrublands forests Water Total
WM K Evergreen broadleaf 329.2200 20,002 5 1.7325 0.270 0 0.180 0 0.0000 0.0000 351.4050
1B 38 Hk Mixed 66.645 0 287,34785 45,1350 1.620 0 3.3300 1.710 0 0.450 0 406,237 5
£ ##K Pine forests 35,775 0 100.2825 35,3700 9.585 0 5.715 0 11.6550 0.0900 198,472 5
H b Woodlands 1.192 5 11,3850 7.2675 0.000 0 0.000 0 0.360 0 0.0000 20.2050
3 M Shrublands 14.017 5 67.162 5 31.3200 14.895 0 6.952 5 7.2000 0.900 0 142,447 5
4E #k H# Non-forests 0.900 0 5.220 0 3,6550 0.990 0 1.732 5 4,072 5 0.000 0 16.470 0
JK 3% Water 0.000 0 0.000 0 0,000 0 0.0000 0.000 0 0.0000 0.000 0 0.000 0
4 i} Total 447.750 0 491,400 0 124,380 0 27.360 0 17.910 0 24,997 5 1.440 0 1135.237 5
R2 VHARETERRULDEBEEERE (A=0)
Table 2 The transferred rates of forest landscape types in the beginning state
1999
1991 WREIH I B A A M kR
Evergreen broadleaf Mixed  Pine forests Woodlands Shrublands Non-forests Water
B 0E M b Evergreen broadleaf 0.936 9 0.056 9 0,004 9 0.000 8 0.000 5 0.0000 0.0000
1B 38 Hk Mixed 0,164 1 0.707 3 0.111 1 0.004 0 0.008 2 0.004 2 0.0011
#H 4k Pine forests 0,180 3 0.505 3 0.178 2 0.048 3 0.028 8 0.058 7  0.000 4
#H Woodlands 0.059 0 0.563 5 0.359 7 0.000 0 0.000 0 0.017 8 0.000 0
3 I\ Shrublands 0.098 4 0.471 5 0,219 9 0.104 6 0.048 8 0.050 5 0. 006 3
JE#k #b Non-forests 0,054 6 0.316 9 0.215 8 0.060 1 0.105 2 0.247 3 0.000 0
7K 38, Water 0.000 0 0.000 0 0,0000 0.000 0 0,000 0 0.0000 0.0000
30.95 %5 @K Evergreen broadleaf
35.78 R #k Mixed
17.48 &0 AR Pine forests
Ao = [ 1.78 [ = it Woodlands =
12.55 # M Shrublands 2
1. 45 JE#k#h Non-forests f{i
0. 00 JK 3%, Water =
L=
Fﬁmﬁéﬁﬁfﬁﬁalﬁ% 9n(n=1,2,3--°)fﬁE‘J$§
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Fig. 3 The area proportion of forest

landscape types at 1991
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Table 3 The area proportion of forest landscape types at the stable state

I H Ttems 1999 2007 2015 2023 2031 2039 2047 A=~ (2350)
% 49 H AR Evergreen broadleaf 39. 44 46.46 52.08 56.47 59.93 62,53 64,59 71.72
1B 3 Ak Mixed 43,29 41.19 37.67 34,46 31. 86 29. 81 28. 20 22,68
£ 1Ak Pine forests 10. 96 8. 65 7.25 6.45 5. 86 5.42 5.07 3.91
HH# Woodlands 2,41 1.03 0.82 0.70 0. 63 0. 56 0.53 0. 40
# M Shrublands 1.58 0.99 0.82 0.70 0.63 0.56 0.53 0.41
e k4 Non-forests 2.2 1.49 1.11 0.91 0.79 0.73 0.67 0.53
7K, Water 0.12 0.05 0.05 0.05 0.05 0.05 0. 06 0.03
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