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Forests landscape pattern changes and driving forces in Mount Tianmu

YU Fei'?, LI Zhiyong'

( 1. Research Institute of Forestry Policy and Information, Chinese Academy of Forestry, Beijing 100091, China;
2. College of Forestry and Biotechnology, Zhejiang A&F University, Hangzhou 311300, Zhejiang, China)

Abstract: [Objective] This research studied the characteristics and driving forces of landscape pattern change
in southern collective forest area to provide scientific basis for sustainable forest management. [Method]
Landscape pattern change characteristics of state-owned forest in Zhejiang Tianmu Mount nature reserve and
collective forest in surrounding community of the reserve in 2000, 2010 and 2017 were compared and studied
by using landscape type area transfer matrix and landscape pattern index analysis method. [Result] Ecological
forest was the dominant landscape in the reserve and communities. The area of ecological forest increased in the
reserve and decreased in the communities, while the area of economic forest changed in an opposite way. The
bamboo forest and hickory forest transformed to ecological forest in the reserve, while ecological forest
transformed to economic forest, buildings and roads, then mutual transformation between different kinds of
economic forest or mutual transformation between economic forest and cultivated land in the communities. The
landscape pattern in the reserve changed little, but landscape fragmentation, heterogeneity and uniformity in the
communities increased year by year, and the ascendancy of ecological forest had been on the decline. Policy
factors, market demand changes and roads were the main driving forces behind the changes of forest landscape

patterns. [Conclusion] Changes of landscape patterns in community may affect ecological and cultural
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functions of forest. Measures, such as policy making, tourism development and road construction can be taken.
[Ch, 1 fig. 8 tab. 17 ref.]

Key words: forest management; Mount Tianmu; collective forest; landscape pattern; driving force; community
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Table 1 Standard for classification of landscape types
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Figure 1 ~ Spatial and temporal changes of landscape pattern from 2000 to 2017
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Table 2 Area propration change of landscape types in reserve and communities

o PR X R LA/ % X L)/ %

20004 20104E 20174F 20004F 20104F 20174
AEPYI N 85.42 84.31 92.77 73.00 69.88 68.24
bk 8.83 9.02 5.48 20.39 21.00 19.39
IR 5.09 5.11 0.00 1.60 5.14 7.57
FHERR - - - 0.04 0.10 0.31
Zelel - - - 0.54 0.57 0.08
I 0.50 0.85 0.78 0.87 1.08 1.73
TH i 0.03 0.55 0.52 0.44 0.60 0.71
Hhith 0.11 0.14 0.42 2.16 0.70 1.05
K 0.03 0.02 0.03 0.82 0.83 0.82
R - - - 0.14 0.12 0.10
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B, S EE A AEIRER R I RS b —i o X P ATAREE S TR LA FOR AR R4l & J7 =X
A AR TR A A TS X AR, BHCRAE, S56EAEE & I 3222
Oy AR FIE RSP0 . A SURRE L O B T B S LR A
32 SMRBEAER

H 3% 3 A0 : 2000-2010 4, LR DX 50 082S T AR LR REAE g AR AOMR I A b L 50 T b R G BB B £
AR T A S 1.84. 3.55 Al 4.89 hm?; Prak il Ak, AL TE By 51 0.23 hm?, (3% 4 AT AT
20102017 4, PR3 XA SO AR R RRAE AR . LA bAR . BEAR0 R ) A= S AL, AR i By 5]
J 31.87. 50.35 F1 0.53 hm?,
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Table 3  Area transfer matrix in reserve from 2000 to 2010

—_— R A/hm’

AR ik LAZ B HES TH Hi k3, 20004
M 830.16 1.84 0.21 3.55 4.89 840.65
bk 86.98 0.23 87.21
LA 50.13 50.13
HFUH b 4.94 4.94
B 0.26 0.26
Hhith 1.04 1.04
K5k 0.03 0.24 0.27
20104 830.16 88.82 50.34 8.49 5.38 1.07 0.24 984.71

x4 20102017 FRIPXEMN LB ERFEB ERE
Table 4  Area transfer matrix in reserve from 2010 to 2017

—— R AV/hm’

EEEOYN ik LLAZ R A TH % Hi K3 20104F
AR 830.16 830.16
bk 31.87 53.95 3.01 88.83
LA 50.35 50.35
I b 0.53 7.69 8.22
SN S 0.23 5.15 5.38
Bt 1.10 0.03 1.13
7K 0.24 0.24
20174 913.14 53.95 0.00 7.69 5.15 4.11 0.27 984.71

2000-2010 AF4E X 1Y SO RIS AV RAAE S A AR AT AR L LA RRAR . R SR b RD I B A Ak M pRGR
PUNTIRTRE %)% 7 NN 1% 7 NN 7 I = 3 S L S BT 1 R NN TR 0 = W B BT 2 2
(3 5). 2010-2017 4F A5 MR ASALRRIE N A AR TR ILAZBERAR . B MRS B A AT AR )
WLAZBRAR . FFAEAR . CESUFIHL . JEBEAFE AL AL 2R B Ak L LA R AR RIS B A Al s — 88 0t ) 2
FHHIEAL (32 6).
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R5 20002010 FHX =W LRI ERELLEE

Table 5 Area transfer matrix in communities from 2000 to 2010

R A /hm’

S

A Tk kAR FAEAR At ESUHM IR PR kiR B 20004
A 5452.09 112.36 121.32 3.53 5.77 5695.07
ik 1452.15 129.20 1.21 2.29 4.41 2.19 1591.44
1Ty 72770 122.20 2.80 125.00
FEMEAR 2.77 2.77
PNz 41.97 41.97
AT 67.73 67.73
bR 34.22 34.22
Bt 73.67 27.95 7.69 472 5473 168.76
K3 63.97 63.97
b, 0.71 1.21 9.06 10.98
20104 5452.09 1638.18 400.67 749 4426 84.57 469 5473 6397 9.06 780192

Fz6 20102017 EHXIWEBEREBIER
Table 6 Area transfer matrix in communities from 2010 to 2017
R M A/hm’

FOMWAT

A Pk WZmkAR AFHERR 2SR EESUAMR GRS BRe KL B 20104F
LSV N 5324.19 79.45 38.47 6.36 3.61 5452.08
Pk 1 416.02 131.98 10.27 34.20 3.44 4229 1 638.20
IR 400.67 400.67
FHERR 7.49 7.49
Zelel 16.97 19.10 6.11 1.98 44.16
ST b 84.57 84.57
BIEF 46.71 46.71
Hhith 15.23 39.49 54.72
pi €7 63.68 63.68
23 1.12 7.94 9.06
20174 5324.19 1512.44 590.22 2412 6.11 135.12 5574 8178 63.68 7.94  7801.92
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R7T 20002017 EFR X LR KL SR FIHE

Table 7 Evolution of landscape patterns in class level from 2000 to 2017

R PRI/ hon™) RRBES R % ARG B (1%
PRAPIX FHIX Z3 Al FEIX PRAPIX FHIX TP IX FEIX

AR 0.20 0.55 435 90.82 465 1269 99.99 99.69

bk 1.02 3.86 0.10 51.35 1005 1392 99.48 99.44
LA 0.30 1.54 1.98 5.57 591 968 96.22 97.22

FHE - 0.02 - 0.22 - 568 - 97.30

2000  Z<Hd - 0.59 - 3.01 - 1107 - 96.69
A 0.61 1.38 0.33 11.54 1178 1727 97.34 96.15

B 0.10 1.45 0.11 12.13 734 1935 97.15 97.79

K 0.10 0.59 0.03 1.88 866 2771 94.32 98.12

i - 0.42 - 0.42 - 1476 - 94.20

HE TSR 0.61 0.99 4.86 80.00 923 1995 99.99 99.55

bk 0.81 4.87 0.10 46.73 1149 2186 95.55 99.40
LA 1.02 3.94 2.05 1431 1968 1442 99.51 97.72

FhERK - 0.09 - 0.34 - 660 - 97.34

2010 Ak - 1.72 - 3.44 - 1231 - 96.71
I 1.02 3.26 0.32 8.70 1245 2 484 96.66 96.47

Hit 0.10 3.24 0.14 257 786 2176 97.52 95.87

KIS 0.10 0.81 0.02 1.82 995 3013 93.98 97.78

RALHb - 0.12 - 2.74 - 1409 - 96.32

Y 0.41 422 5.06 59.13 996 2119 99.99 99.51

bk 0.51 7.86 0.10 41.83 1492 4872 92.84 99.18

Y 225 20N - 6.32 - 15.57 - 2906 - 97.96

FAHE - 0.27 - 3.03 - 2744 - 96.37

2017 Zkhd - 0.06 - 1.68 - 830 - 96.42
S 0.91 3.15 0.32 14.11 995 3030 96.89 97.42

Bt 0.30 2.56 0.14 8.95 707 3928 97.68 97.24

KIS 0.10 1.19 0.02 1.90 961 3635 94.36 97.42

S - 0.35 - 0.44 - 1600 - 95.33

Bl =7 FORIPE XK A Y

£ 8 20002017 EMRXEW KT SR BIFE

Table 8 Evolution of landscape patterns in landscape level from 2000 to 2017

e SEOULZR /(- hm?) SEARTE R ST /% BRSNS BRI AR

X X X AR R X R X RIX X
2000 24.72 120.86 4.05 6.93 8745  73.96 0.50 0.96 0.24 047
2010 40.66 162.71 530 8.85 86.02  71.00 0.54 1.03 0.26 0.52
2017 35.34 176.12 4.88 9.67 8732 68.26 0.49 L15 0.24 0.56

FISEBRPER I, ARIEGETHAF R MSCHOE DT AL, A7 fh AT AR, B IRE,  IRPE AR 2R
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e, EAPRICIG SRR | SRR SRS THI . MR R 28 TR A2 5 8Ok — Uk fy
BN, B IO IR AL PR T T3 . A DX R P 08 L LA 3 02 AT T 2
FEOK R . A ST RS — R S, SRR T4 R 2805 2 A % 4
A L BEAR R A 54 B3 BN 2 R 0 S A AR 22 B R
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