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Abstract: In order to gain a better understanding of the dynamic characteristics of forest landscapes and provide scientific
bases for forest landscape restoration and its sustainable development at the community level, we analyzed dynamic

characteristics and effect factors of forest landscapes from 1994 to 2014 using the methods of landscape indices and logistic
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regression analysis. The process was based on the use of high—resolution SPOT-5 images, TM images, household survey
data, and some related auxiliary data. Shixing village, Shizhu County, located in the Three Gorges Reservoir Area, was
selected as the forest sampling site. The results revealed the following: Forest landscape has been the main landscape type
in the sampling area for the past two decades. The degraded primary forest mainly distributed in hills and low hills in the
central and east part of the study site, while the secondary forest, degraded forest land, and plantations, which were
distributed in the matrix of the major landscape, showed a mosaic pattern. The forest dynamics characteristics in these two
decades reflected that the forest area reduced first, and followed by an increase, thus constituting a U-shaped trend. The
dynamic evolution of the landscape in the period from 1994 to 2004 showed an inverse process to the period from 2004 to
2014. This process occurred mainly in the contiguous areas between forest landscape and paddy fields, dryland, human
settlements, and roads. In terms of the spatial pattern, the recovery area in the period of 2004—2014 was almost the same
as the degraded area in the period of 1994—2004. At patch level, the forest landscape was significantly heterogeneously
distributed in the study site and has been for the past 20 years. The total ranking of forest landscape fragmentation in three
different years was degraded forest land >plantation>secondary forest>degraded primary forest. In addition, the degraded
primary forest, secondary forest, and degraded forest land had the same fragmentation tendency of arising first and reducing
later. At the landscape level, the forest landscape fragmentation tendency was the same as that at the patch level, and the
degree of fragmentation in 2014 was lower than that in 1994, which indicated that the speed of ecological integrity recovery
was slower than the speed of degradation. Socio-economic factors had a significant influence on forest dynamics from 1994 to
2014. First, the most important factor was the change of residential population density. The fluctuation of the population
density directly affected ecological pressure and led to the degradation and recovery of the forest landscape. The second
critical factor was the change in the net income of farmers, especially the increase from 2004 to 2014, which resulted in the
transformation of the energy structure and the reduction of dependence and interference in the forest landscape. The spatial
distance factor had a steady effect on forest landscape dynamics, as human disturbance factors affected forest landscape via
accessibility based on spatial distance. Overall, natural factors control the entire landscape pattern of the forest, but only
slightly affected forest landscape in the short term. Secondary forest and degraded forest land were influenced by the natural

environment owing to their location in the developing suburban area.

Key Words; Community level ; Forest landscape; Dynamic evolution; Driving factors; Mountain area
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Table 1 The classification system of ITTO degraded forest Landscape and their remote sensing interpretation standards in the study site
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Fig.2 The distribution of landscape elements patterns in the study site during different years
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Table 2 Influence factors index system driving the evolution of forest landscape patterns in the study site
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FINART <A 1™ A2 LU XOARIX A — IR T ol 2 AR A 45 SR SR R BN P ol A B 1) IR IR e i %
WA B FAE DX BRSO SE , 2S9R , BRI R JE Rk 2 1 DX E 2 B A R sl B il B i DX 3k

FiHN 5 RS A AR B, B X H A SO S R AR 20 4F [B]5H 2> 19.39hm? , FE5I MY, S HIFE 1994—
2004 AE[E] 711 76.60hm* | 7E 2004—2014 4E[H]J8/ 52.15hm” , 0 24.45hm* , 540 ) 3% — 55 ks S5 10 5
IR JF AR RAR S, 24K I TR AN U8 H 1R R R s AR A g T & o S b, i 2 R b SR IR MROR 2 S 3 3l o ik 2k
MR AR AEARHE P R AEAR AR AR TT &

®3 HRSUEBHAREEREL

Table 3 Constitution and dynamics of landscape patterns in the study site

F4 B A5 Scales/ % 1994—2004 4F 2004—2014 4F

FUZEA Landscape types AL TR AR AT A fp, 2
1994 2004 2014 Change Change Change Change

area/hm? rate/ % area /hm? rate/ %

BRI Degraded primary forest 41.90 33.46 38.80 -99.02 -20.15 62.69 15.98
WEMR Secondary forest 9.34 7.88 10.39 -17.06 -15.58 29.37 31.78
B b Degraded forest land 4.67 7.15 6.22 29.12 34.74 -10.87 -12.97
ALk Plantation 3.15 3.56 5.30 478 12.94 20.38 48.86
E 4 Dryland 19.52 26.05 21.60 76.60 33.48 -52.15 -17.07
K HI Paddy field 19.96 19.85 15.51 -1.29 -0.55 -50.89 -21.86
JEAE 2 Human settlements 1.21 1.79 1.92 6.87 48.52 1.47 6.99
K3, Waters 0.26 0.26 0.26 0.00 0.00 0.00 0.00

8 Jm e B30

e 4 TIHL, 1994—2004 A7 [A)FE X RS UL 49 19 5 B AL PR B A - 3B A0 T Id AR ) vk A= Ak 3R A A Fn 5
H 5L, T AL B 70.43hm” | 17.76hm® F1 11, 10hm” 5 ¥ A= Ak 1) 3B £k AR b 152 4B 8 5% 3 1 A2 40 591
48.00hm*F1 32.86hm? ; 1B AL Akt ] b4 | AN K 34.21hm? . {UIBALIF AR T | 1rixX — W Be 328254
e AU AR HR SR A R A AR, (D05 LR T & R S, 2SR, YR A MR A SRy AR Ak Ak b g T AR
LT R4, TR AR LAY TF & R b, UL, 3 — B B 5 b 119 34 i 32 2250 U5 1 vk AR AR IR AR AR i 1 I
R, A AR 3G N 53 50 A P8 TR Ak B A AR 1 — 25 3R Ak, 1R bbb i 35 AN SO U5 TR Ak SR AR AR i i2F— 25
IBAE T F ORI TR A A S e B — 20 TR, AR i A 43 B B SR RS R G A IX R aX — B B
S NS e s A 3 T AR SR 3 A S A G 2 R S5 ) 84 T, LAk A I T e DX S JORARS Jd #1038 il
AR SR, BV UL, AR X S 3G A BRI TR AR A AR I A, R A AR IR bR Fry 4 T FR AR
Al B2 55 TR AL AR ARt AR DR AR AR AR MBI SEBR e A= AR AR 1R/ NBIR T AR TR R A AR R AR —
D7 R & R R H, 55— T XA AR AR R R M P 1R A R ik AR ARFIR (e AR

TEZS A% Jay L IR AR SRR AR A5 A T A bR R AR | 52 1 32 B A e 0 J R S B A b i Rk, B
P T R A B K B 4 B A 3k — B A 1 S P R R (1] 2) Rl Bl Rk A AR EGR T Ak Y i R
FEAZ R E RAE A TG TR R Bk 3, an VRSB S8 (RIVE R B AAL = T B AR & 55 9T &8 B 1 Ji
PRI D)2 32 K DX R 0 22 5 ) 2 IR Bl s i, A4 P AR TR IR AR B — I S L, S RAS T 2 Rl =
WhBR S NP A A= 7= FIUASE (%) 1 J3E 1) AR 22 b (Pl T R 5 R AR DN 278 b A X e 20 ), AT 4 3 03R4k
AR MR B S MR 5 ST & R

ARG A5 R R AL MR 5 AR AR MRS 36 oA 52 b 24 5 2 6 A o VG 5 DX i B B b K H ]
FIAET R A MREGR M A R 221X, AR R R IR 2 52 m AR AR A 3, R AR AR 48 A 3 Ak bk e 14 i PR
o, AR S A P R AE 36 B 75 K T BR 2 , an T3 58 RV E R AN AR = T HAE  fe (i AR A 28 58 Bk i
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6 3] BRI A AL XK ZRAR SRS S5 sl AR5 SR A R 9

REATG , TR Ak R 3B A Mt 5 R A= ARFITAR A Mt 5 T i Ry 52 b % D PR D 5 e — 350, HOR R A RRITR A Ak
MR B b AR OO A RE S BT (AT R ) | R R MERE BN, BT &S5 B FHACR 3847, SO DR A MORIER 4k
MHL B PR T 2 oA S

4 HKX1994—2004 EENEEHBERE

Table 4 The transfer matrix of landscape elements types between 1994 and 2004 in the study site
SEX AR VN

b/ 153 7] £ N 1994 4FTii FH
1994—2004 Hif B Degraded M B AT A i K R KK, FHEE
1994—2004 veriod - Secondary  Degraded Plantati Drvland Paddy Human Wat Area of
—. T T1Me ntation n TS
peno primary forest forest land antaho v field settlements ae 1994 /hm?

forest
SEZIAEN 77N
Degraded 392.02 70.43 17.76 11.10 491.30
primary forest
Vi H
(‘Aitﬂt 0.26 21.68 48.00 6.68 32.86 109.48
Secondary forest
Bk
Degraded forest land 0.32 18.06 2.10 34.21 54.70
AR Plantation 32.92 3.27 0.74 36.93
| Dryland 223.98 4.84 228.82
7K H Paddy field 232.79 1.29 234.08
AL/ 14.16 14.16
Human settlements
7K, Waters 2.99 2.99
2004 4E i A2

392.28 92.42 83.82 41.71 305.42 232.79 21.03 2.99 1172.46

Area of 2004/hm?

&5 AT, 2004—2014 A AR DXCRRAR SO0 A AL B 5 1994—2004 4F (R #E AR I 2 R m) i 8, 2R
K U R A S S R M 2 B AR R LA AR, TR 62.69hm? 5 1B A AR LK 52 S Y A KA AR L TbK, T AR5 391 K
47.27hm*F1 7.60hm* ; 52 18 48 57 4 U0 A AR IR AR b a8 el FHAVE N AR, 1A 49 51 8 63, 11hm? | 25. 68hm* Fl
12.78hm’*, T H., 587 — By Be A [F] B9 02, 3% — By Be ik B K & 09 7K B g o 52 1, T AR 50. 89hm?, 7
2004—2014 4F[A]FE X ARARFOUA B HAR A SR T 325, I w136 B A Rl (%) 7 el Wk A, BV ASAS AR S XL %) T
FUE KRN, B A S o8 B A e i S 3 o, FE2S (A% J5) b, Qs fTik , 2004—2014 4 8] i AR AR Sk &, a0
IBALJFAARR YA AR B AL AR HE 2588 it 3 1 BRAE 1994—2004 4F (8] K X AR AR5 ULIT & A 1B Ak il X 48, B2
Ui, FRAR SR fb 52 ok At S5 U0 2R pl LU 1) L Pl B o e B s R 7T R A S U0 A Kk 5 U A
KB 2),

FEIX 2004—2014 48] i FRAMCSOAK S 328 10 1 DOMR DX B AR 45 Bir 3k 3y, 76 Tl Ak SR AL PR st 4 71 1)
Foa R AER S T A 2003 4F R ZE T (15 W93 05) , 55 AR B2 AR SE I, M5 BOR & 1 XM X 55 3
FINARFF AT MIRTE H A 35 A BK T, LI XK DX AN AR B 55 3 1 B A =k, ifi ELRR ARk
- A 5 = AR T T e e (AN B R b R TR K RO RS ) o X RE, 95 sl E TR
A7l R 25 5 BT SR R RGN, B SF 57 3 1 B I Ak SUBR B b A 7= BBV 2 48 K i /N, U FEBL
RN BB B e B b s 0 i ER e 5 A5 A R B bt B S T 5 40 B bt 1E 2 7E 1994—2004 4[]
FH A DX ERARSOUL T & R 1) A DX A S A YR A X KA SR A 35, ELAR IR 905 i, FE A 5
3—S5 AERIAT AT AL IR UMM TS R A AR, N2 7R — B B, B XN R IE D AR TR IR R T 24,
WEARBEVR Y B AR A 7= T kAR A 45, B AR X RO AR L 4t sl R B R RRAIR, i A B T
AR TEREME P R, R AE MK R R IR AR AR AR AR AR 5 R R A RS
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RS HX2004—2014 FENEEZHBER
Table 5 The transfer matrix of landscape elements types between 2004 and 2014 in the study site

2004—2014 A B Degraded AT Hk i K8
K - Secondary Degraded . Paddy Human Area of
2004—2014 period primary . ) Plantation Dryland . Waters )
forest forest land field settlements 2004 /hm
forest
SE AN 7N
Degraded primary 392.28 392.28
forest
e
R 62.69 29.73 92.42
Secondary forest
SEX N
28.95 47.27 7.60 83.82
Degraded forest land
A T.#K Plantation 41.71 41.71
b Dryland 63.11 25.68 12.78 202.38 1.47 305.42
7K Paddy field 50.89 181.90 232.79
JE L 21.03 21.03
Human settlements
KK Waters 2.99 2.99
2014 4RI A
454.97 121.79 72.95 62.09 253.27 181.90 22.50 2.99 1172.46

Area of 2014/hm?

2.2 FRMGE A BEHR K RRAE

P2 T RE X AR S A BEBR K P b L H S S o A, RS BRSO A A ) 28 A = AN 343 K
FAFEIX (HR [RS8 5. FETA AE0) IR LR AR AR 32 B0 A AR AR IX A v AR B X, R P
BRIIE X R AN AT 2 B A3 A 5 IR AE AR B 43 A0 T DX P 3 DX (g 7Kk R b ) AT rp R 38 X (AR bR
WM Z0) 3« R BUNREE” (e 5 IR M (%) 43 A 5 1R AR R e ARAE B2, L 220 A0 TAE IR g IX
HA /Ny Z 587 F A ER X N AR 258 Ja A F Moo A (8 T8 58 H, N H 0 1 b X L
R R A IR 1 2 vl AR LA AR A bR B TR T I 2, BLRAMREOULRY % R A AR DT
P 1 HLHBIE AR T By v 2 38 Ly i X 5 3R P AR b DO 2 v 3 A 7 F ARG L [ B 8 R A ) 4R 80 e 32 ke AR ] b 351
G DX SRt 7K EE R A FH b 0] 22 8 v R 43 A TR AR AT HL b 3R -2 1 v P S P i b X

NG T, A DX AR S AR [ S B AE BE R KO 1 (R AR AL 2 BA . = A1 A7 003 S ) ZR Mo L e Ak A
FE R SHET AR A > N TR S IR A MRS IR A R AR (181 3) o 1R fbRk M i BEBRL %% B (PD) Filidn 4% %% B
(ED) #8K, MiPF I BEH AL (MPS) /N H AR AN 35 . X R B ILHE AR AL R B A e, 52 AOh Tl il %, 7™
A X — G A D DR S S R A A AR RO 2R 5 N TR DR A J B 0 A, B el ™ o, 5 &L S0k B
JiE B A BEHKOT R B IR A MRAE = A BRIATAE 03 (O BEL 2 B (PD) >R AL IR IR AR, T2 % (ED ) <iBfL R IR
M, HAFBIBES AL ( MPS ) 328 <R AR B AR AR, 33 158 BH R A M 1) o b R 38 > 3R A T 1R b 5 3R A I 1 M- 24 B
P AR (MPS ) > HAB AR AR S A | H HBE B3 B (PD ) 5% (ED) S48/, 26 W Hm e Ak 78 i
i, Bk IRALIE AR ARG PR3 E (LPT) 4 Xt PR3, Ui B HL 32 A I T HEART D A e v

TR AR A3 E | IR PR BRI AR AR RORIR fb b 199 i A8 5 A8 Ak R S ), 3410 e 18 Je o, 1 1
W =R EOAE = AR 52 A0 B TR R R R S i S5 I, 1994—2004 4F[A1FE X B i B 1 & 1R
AR b T A A Ay 5l DA SRR R ) TR, TG 2004—2014 4 [7] 1) i 35 %8 R — IF 380 T % 52 b 1 ) P L 28
[ E R B S L B 0] s S N TV SN B B S VS =Ry SB1aY (N VR G o N NS L =S DN B N = %
TR AR AR AR RV A AR B AR A B« U 507, N R eh iR A ARORI R AR A Ml Fr) 30 0 R 25 4 B (W) 422 5% 1
R E AR AR AL, SR, 76« T A —BRF—18 557 19 £ R 5 SRPE TR, 8 S A AR X 1R = 2R AR AR 00
FARBE A B 1 AR LA A8 T A s N AR A8 Ak i 345 A AR MACTOWLAR 2, St fm 1, SR W DX R 5 — B Bkt
N TR TR T —i B, 32 I m, A B — R ST &« Brilt bk, H il & B8 AR T 2 R s R %
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Fig.3 The index evolution of forest landscape patterns at the patch level in the study site

G SRR — B TR (AT AR, SRR 55 ) | 1T 30 43 T AR AR AU AN R LI 2 N TR — A A A Ak b 34imn, £
PSBEHE B (PD) R 2% B (ED) FEAK, DT AR A5 B2 R AIK . 17 S5 — ERE 30, 55 30 Tyl 2b | — S i i oy 26 5%
AN TORRTA AR BS54 22 | ply T Ly DX Ui iR i A N TR e B i v
2.3 FRMCEO A SOULK SRR

1994—2004 4F[1] , F X 5K B R iR A0 R B S 3G it 35 3R 6 T AT, 1994—2004 4F | 5o oK 1 FR bkt
W BELL % B (PD) i 4 % % (ED) 43 % A 58.94 “~/100hm” 1 170.27m/hm* 34 % 63.29 “~/100hm” FlI
179.62m/hm?* , “F-IBEH AL (MPS) WA 1.70hm* FFE 2 1.58hm* , AKX — A BEAE X 55 /K P AR A5 0OUL I
PEFRREAE RGN e R B AE R (LPT) M 35.27% F I 32.08% , W DL S W4 T I i Ak , DA i R I s A
BIEARAEEC(AWMST) A\ 4.15 340 2] 4.63, & B 5 UL IR 52 R B 186 0, S5t 0L A9 o0 % 55 oy 34 i 5 &5 iE
(CONTAG) SR (A WA BT TR, R INmE R AL ; & A 2R 8 50 (SHDL) A B 1T, 15681 5 0 2 A
PEAT I LT

R 6 FEX 1994—2014 FHENRBHII WA EEL
Table 6 The evolution of forest landscape patterns at the landscape level in the study site from 1994 to 2014
44y year  PD/(4~/100hm?) ED/(m/hm?) MPS/hm? LPLV/'% AWMSI  CONTAG/% Al SHDI
1994 58.94 170.27 1.70 35.27 4.15 52.80 91.45 1.56
2004 63.29 179.62 1.58 32.08 4.63 51.64 90.98 1.59
2014 56.90 161.45 1.76 35.39 4.46 53.38 91.89 1.55

2004—2014 4F (8], # XS AK P I A AL PR B e B I s B 3 . 3% 6 T, 2004—2014 4F [i] S5 0 /K 1 1)
BEYREERE (PD) A2 (ED) 43051 A 2004 4F- (1 63.29 4~/100hm* Al 179.62m/hm’ 43 5] F K& £ 56.90 4~/
100hm” F1 161.45m/hm? | SE-ABEGR 1 FL(MPS) WA T E T (1.76hm? ) , 26 WA 5 WAL e Ak P B AR ARG, 5% W o 1
TR, 1% —25 Rt Al 2 FEFE (CONTAG) FIEE R E (AD) (1) _ETF IIACBES IR FE B ( AWMSI) 575 & ZREPESS
H(SHDI) [ A5 521 BA f f ke,

1994—2004 4F- 2004—2014 4F- P BE | #F DX 5 WK S 45 5 XLFE IR A [R] A2 fb k9453 BH 2R bR s 08 %) Ak 3
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WA SEIRIE ISR, H 2014 AE I BERFAL TR BER . AT 1994 AE 7K BRI TR BE AR, (H2, iR Ak
JRIGARETRIIE T 1994 AER7KT- (38 3) , O X AR MR SUA 754 TR LS H stk — 2 Ui 7R iRk 5
P FRAR SOOI S ot R oy | A2 28 e e M P A ol A I T R R B P VR A, 4 1 R AR S L ) A S e B MR B 3
R B[R] PR A0 X6 I O R AR R ) T
2.4 ARPREFOUAE R AL IR ) P 2

(1) B bt

TR AL AR R AL Logistic [M1JARERI i 55— BE (1994—2004 4F ) FI%E — [ Bt (2004—2014 4F ) 1) HL $8 %5
350K 10.667 F17.323 %W p i 0.221 F10.502 ¥R T 0.05 , FAUSCRE

FE 2P R E XHE AR R iR 3 (B B RRAG , SR— BB (3 Ta) , BEARRI AT S 2255 I R
SN U FE AR RN 57 B R AR Ak Fo A 0 % B AR ARk d SRS 2R wald GEi TR R TR R 2,
Ml R ECk 2.83, N % B IR & A= A A R R K . DR Z I, S /D BTG 1 (4 DX b Az i
T IX, SZAL G TR I, N SR B KOR AT 5, N2, 1994—2004 4R X R ALMGE B8 A5k b, fff
15N 08 BEAE X — I B S S A A, 3R 76 N 35 BE S A Bk 3 AR B RTBR VR 5 K i3 g 23R4T
TR b AR AP ORI T 48 A3 i, TR e T R o =B ke TR AR ) T &, 5 48 0 14 B R R T xR
PEAR b SRR, DTIT S0P X A 25 R 738K iR A MRl A BB R AL R BE I, A S S B PR R . S5 Sk AR fb
JEF A R R | [5H R EC-0.26, 57 YIEHL AR (b SR UM AR TR i & AR B R F G R, PEREA O
R HE TN 55 SRk | 1A 8 55 3 RIS R S8 4 BRI, KR AR B T & S Ak

x7 BREBAKMELERIRSIERSHT
Table 7 The analysis of driving factors of degraded forest land evolution in the study site

fi e i FrEiR2E  wald Srit o 2K KA
Explanatory variables FIRRE B S.E WaldX? RS { sig. Exp(B)

(a) 1994—2004 4F | HL=10.677,p=0.221
WAEN O AR R

Change of resident population density 2.38 0.33 50.98 ! 0.00 1085
F|J7 B GBS Distance to settlements -2.13 0.40 27.72 1 0.00 0.12
FI|TE P S Distance to roads -0.51 0.19 7.13 1 0.01 0.60
FF¥IHEAE I Change of cultivated land area per worker -0.26 0.12 4.36 1 0.04 0.77
i Constant -0.20 0.54 0.13 1 0.72 0.82
(b)2004—2014 4F | HL=7.323,p=0.502

TR Altitude -3.90 0.75 26.90 1 0.00 0.02
F|7K IR B Distance to waters 1.13 0.25 20.11 1 0.00 3.10
FFYIHEIAE I Change of cultivated land area per worker 1.14 0.29 15.26 1 0.00 3.12
# & Constant 3.92 0.80 23.76 1 0.00 50.33

FBrBe(3R 7h) A2 TN R A 57 BB AL E AR wald GEitEE R/, 04 15.26, 11U Rk
114, 57 BBk AL 5 1R AR 52 1F HOG R L 2004—2014 45 i) 97 BBk A (b i 52 1 Fhka g, E BRI X —
OB ARA S5 T T BTHR TR R, AT AR 55 3 7 AR A i B i i A T 55 3l 7 i 5 Ak T 2 4
KA, BN B SFAERT I 2 0 B4R N 02 AL B AR RO 2845, U 1 B~ 97 s J T RE R 2 e 2
SR AT B PR 2E ST AR AR 2E OB e , F ORI M IR AR M B A AR T E TR 2 R i — B Bl T
Kk IR AL AR

23 () B 2 PR 3R AR AR AL RS B BN R S — B BE (38 Ta) | HE AR 1) 2 8] B 5 DR 28 O L Js
A R S 1] U R 8000 0 D =213 10,51, 1 R BB AR Ml i A 788 1 8 A 25 1 R T R i R T B 114 2
B L, FErb B R A R 0 IR AR M AL A ) S R DR T R B R R B R UL, TR R AL TR
PEES 250 T AR AR B 5y 52 A TR Ak
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6 1) BRI A AL XK ZRAR SRS S5 sl AR5 SR A R 13

55 B (FR Th) |, R ARG 53 (] I PR AN K S B R ECK 1.13 1B fb Ak AR Ak & A A HE
AR K SR B8 3G IR0, B PR T 5 I A — A RS AR EXT R R SR IR B T S K e T4
/D B 5 Wk 5 A IR AR | B A A R ) B U B A TR A R

H AR 2R X IR AL AR A A8 A5 ) 2 38, B SR PR 3R W3R AUAE 5 B Bt A8 | H Ol 5 — fif B AR
i, [H RO -390, 3 F AR A A fb 1) 2 Az B30 G VA B AT 3E n  Veg A AT | 7 b 2% 124 AR 8 R P
U, 3 e b X AR AU AR ZE T — B BE 2 T & ki, (2, 7F 2004—2014 47 1] P BA SFAE XN 1530 19
> 558017157 B9 BRI, B AR IAZ TR R BEREAI , BT LA & S Bkt 1R Ak bcth Sk &2 R iR A Ak
Hi, T RATEE AR AL IR A MR 52 R IR AR

(2) AT AR

PN TARTE 1994—2004 4F[1] e A= 2840 A THTFR /I | S AN B FR 08 A B AL A, , i AN T ARAR Ak g S A S A
7% 2004—2014 4E[E] A 4L . FE 2004—2014 4F[8] N T ARAEFL 1 Logistic [A1IHBLRI A HL {E R 14.798 , X i p
{H 0.063 KT 0.05, BRI AT FEREZ 7K LG .

2 8 AN, N TARAS AL AR (XA AN PR R E AR 22 () 2 PR 28 v 8 o RS 8 o N T
BMRER WHRECN-1.63, N TR AR A A Ak 38 B IR ER A R B8 s/ NI B R, S AR T S 8, A
TAREFIAE 2293 A0 75 25 i R R B b 7 5 42 22 5 DR 3% v N 10 9 B8 08 AR 52 i) X TR AE Ak 1% 585 A5 52 i
R, WA RHCN-0.96 , N TARE AL S N 0% B 2R L, N5 BE IR AIL 2055 80 sl | o BB P e 5
G TR H B — LT M E N TR,

RS HRAINEAUMNEINEERSN

Table 8 The analysis of driving factors of plantation evolution in the study site

il R MR bfERZ wald SR AdE BEMOKT RERE
Explanatory variables B S.E WaldX? f sig. Exp(B)

2004—2014 4, HL= 14.798,p= 0.063

FI| 5 B S B Distance to settlements -1.63 0.32 25.62 1 0.00 0.20

HAAEN D2 A5 fk Change of resident population density -0.96 0.26 13.80 1 0.00 0.38

H & Constant 1.92 0.39 23.65 1 0.00 6.81
(3) WM

TEWR AR Logistic MIHALAIH 55— B Be A — B By HL (B4 10 8.987 Fi17.172 X1 p 1B 53714 0.
343 F10.518, ¥ KT 0.05 A A ORI (£ 9) .

Fh 2 25 TR BN RE X R A MRAR AR B B2 i A Ry 2 1, BN IE BE )36 — R M (R R B4 o 2 2 IR 5B —
Bt (3 9a) 55— R 2025 E A DB AR, MIE RBCN 2.90, A H# AR 5 R AMAR LR IE e, wald 48
TR I 60.58, fERERE 12 50% ., N 17125 B (38, 2 e v e b ok YR AR AR B 3l BB R AR AR R R
IRE (S TE R MR AR ) SRS AL 4 CIRAE AR b TSR R M ) |

BB (3R 9b) SR R R Rk R A AR AL, [EE R ECH 1.80, 4k R A4 5 R A bR
fERIEH, ViRA B, AR R R/ AR RIS SEIATE 2004—2014 4[] 525 [R] i B2 B 34 m k35, A )
PERTHGE T AR R AE TG 251 AR R RE VR F I LA 58 R 70 0 o] AJE R 500 8 ORE , ARk b ) 44 51
FRPEREAR, 107 EL, LU 3 2R BOGHT S8 1 T SR A R RRAR , R I A A5 Ry P2, HL 38 SR 3 4 B i R AR 36
A7 R Bt RN AR AR AR MR B A R AR AR, B R AR AR IR 32 3 A0 1 SRR AR AR SR AR AR, T DA H B A 38 Jin
F R 1 by R AR AR AR

25 [ P B X U AE AR A I S ELAT W ) 1, 35— B B (38 9a) , 4 ()R B8 DR 3R X ARE TR ) i e il ) e L i
TR P HE Y A R, K Sl R f () B B TRT U5 R 85000 1A — 1.45 .- 1.08 F1-0.73 , B BRI , YA bR g A AR
PR ROME R B e s ) B B BT, A T HIE GG o 40 T B e, ok A A G, B AR AR B R R
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o, B BB (3R 9b) | 1 ARSI Ft) s ] B DR ER O B BRI B R [T R A S i — B B
B, 43502 0.82 H110.39 11755k — i Be vk A= AR 1 i 35 24 YT 18 A ARl sliBlF Ml APk A2, 58 H R A PR 18 A2
Fe 5 TR, i S,

IR IR R AR S HAT W R B Btk . 28— B BE A AR B R E AR (35 9a) |, IRINTE T, 75 1994—
2004 AF[] K DX e R BRI RN A TG REIR M) AL, ANUDUE: B AR 2R AR 3 T7 =2 B0 40, R AR 4 25 1
75t RV A 1 A2 R R L ) 2], S5 A IR DR A2 — B BEASE M AN 20 5 B Be (R 9b) , AARII R (3%
JE) HEARLRY JF 08 = f R i I R EC —0.4, BOREBU N R A MO AR AR AU BEABOR . AR AR Z 0 Al T
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Table 9 The analysis of driving factors of secondary forest evolution in the study site

il MUARE  dRfERZE wald SR AdE BEMOKT RAERR
Explanatory variables B S.E Wald X2 f sig. Exp(B)

(a)1994—2004 4F HL= 8.987,p= 0.343
WAEN O EARE

Change of resident population density 2.9 0.37 60.58 ! 0.00 18.14
FI|JE R B Distance to settlements -1.45 0.29 24.72 1 0.00 0.24
F|/K I B Distance to waters -1.08 0.22 24.56 1 0.00 0.34
FI|TE P S Distance to roads -0.73 0.20 13.26 1 0.00 0.48
# & Constant -0.75 0.43 2.98 1 0.08 0.47
(b) 1994—2004 4E ,HL=7.172,p=0.518

Yz g
ﬁiﬁ;hi fjfzﬁ:;ﬂcchange of farmers 1.80 0.24 56.25 1 0.00 6.05
F| 7 B S Distance to settlements 0.82 0.19 18.90 1 0.00 2.27
BB Slope -0.40 0.11 13.00 1 0.00 0.67
F)38 BB B Distance to roads 0.39 0.13 9.34 1 0.00 1.48
% i Constant 12.63 1.66 58.19 1 0.00 304140.15

(4) IBfE R AR

TEIRALJE IR RN Logistic [AIJARERI 25— BEFISE —Bir BEf) HL {53514 6.919 F13.089 , %11 p {54341
}90.36 F10.378 , H KT 0.05 , RIS ROER I (£ 10)

o R AR FE AR LR sE 2, B — 25 Bl vk b, Hoh N 0% AR
Ak Wi s B o B B R A AR 1 91T R0 3K 6.76 A1 1.75 X B BHIR fL I AR R & A8 A8 T Y BE R BEAE XA 11
WP ASAL BRI, REX N V8 AR 1994—2004 AF [7] 5 30 Y L2 I Al 2534 T 4E 2004—2014 4FJa] [
2 Tl Ak IREEA R sE M B AR A 55 TR IR A B R, KB AR 97 h 14 55 TR R Rtin 2 £ %
(B 9 2 B0, SO AR DB 2R N B B 0 S I ) 78 Ak R B 4% 13k 3 B Ak S AA Ak )
THRALZ GG, 55— BB (3R 10a) MLL, 5B K Be (3R 10b) A HAUH #2205 I R ARIRY R4
LAV EXHBAGFIR AR AR g il & B3 . bR N VAN 5 — RS B R B S A
AL FE XA AT BN AE 2004—2014 45 8] A IS0 B0 AN [ B2 (R 15 n, O 38 Z2 AN SO 0T 1L 31
W, H oA PR AR RE IR SR AL R 8, DTSR A X R AR I A AR Sl i 20, A B T A A8 58 S MR A 2 i R A

2% ] 2 R 3R X AR Ak S I AR S e BT W S B Bk o 28— B (3R 10a) |, 1F ABEAY (142 H) FE 65 IR 35 1R
KSR B A HE B | S5 iR b I L MRS b A S 2 DR 22, [l 05 3R 850530 R - 2.07 - 1.64 iR Ak JF 4f AR i A2
AR 55 1R B 5 A OC BRI SURIK 80 AR f R IR AR ) 52 T4 & AR Ak, SR, 55 — B Bt (3% 10b) ,
25 ) I 7 R 2R A Bl HE B e A AR A1 | T R e e RS A R K 30T )R Ak B A R L A 55— o BEJT 2 B R, I s i
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Table 10 The analysis of driving factors of degraded primary forest evolution in the study site

il MUARE AR wald GEiHE AdE BEMOKT KRB
Explanatory variables B S.E Wald X? f sig. Exp(B)

(a)1994—2004 4E  HL=6.919 ,p= 0.545
WA DAL

6.76 1.27 28.26 1 0.00 862.44
Change of resident population density
F|7K 2 Distance to waters -2.07 0.42 24.32 1 0.00 0.13
F i R AIE B Distance to settlements -1.64 0.34 22.72 1 0.00 0.19
*# B Constant -1.39 0.67 4.38 1 0.04 0.25
(b)2004—2014 4F , HL=3.089 ,p=0.378
=/ ] Gl_“lt EEAIN
WAL ¥;1ﬁ6 . . 1.75 0.25 48.70 1 0.00 5.75
Change of resident population density

LAY R
Zzﬁ}\,,}'@&‘/\y‘ﬂ: . 1.23 0.23 28.65 1 0.00 3.42
Per capita net income change of farmers
# B Constant 16.34 3.16 26.76 1 0.00 12440000
3 4iE
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N TR A S, BT BRSO, B A L IR AR AR AR 2 THREE o0 A, N TR SRy
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(2)20 A [AIFE X R R A S e /D J5 3 i <« U™ 08 Jey , e B0 A 1994—2004 4F 8] (iR fL 5 2004—
2014 4 8] PR SR AT S B A R G 48 () 25 TRDA Jmy I, AR S XOLARS Jed %) Ak 32 2 2 A 7E AR MR UL 5 7K
H R JE RS GE B S e Z BTG ST, MR, 31X — X3 R 16 st i 32 31 X3k A1
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(5)20 4R [A]RR X ARARSOULAE 5K i e B2 St e 3 i I Dl S ke 4, FL 2014 AR I B it R FE R &
KT 1994 (7K, i — 25 UL BHAEIR AU 18 BRSO B2 3 i v | A 28 5 1A D B2 3k S VT R 32 1
A2 LR R AR L ) A 285 0 e M T B A s ] PR D X P S AR AR R )
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ARk LS ey ) A8 A A 25 e g i = 15 sk, 4 7 USRI IR A 5 KA 5 LR A RN I Al A AR
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