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Ho 32 B AR R S A B B B R EU AR %
YRR 2 E X BT FE X 5, X 1986 4F (3 & ik
FEEORGHES T IR T 5 TR L XU 4 M IX A
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FERBER X PEIUMBAES RS LR
PE LA BB )8 T 3k iR ik 45 4 MR X, ViR
1 200 m, # L M5, J S 7Y f) STV 0HF 28 KA A, 4R
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PA1986 FERERX 10 2.5 FFbkol A & . 1997
ERFEX 11 TRl AR (AR K LR
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B BRMF AR A R E T BmbHAR
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BRI RR A X MR R (R 1) R A
SR AR AT ERR BT S .
KHE B KK, ZEBIAEAR GUEAR
TERGE XAE S S B R AN 2 5 R BB,
TEJFOR 73 B8 L0 |, B IR B X — R AR,
2.3 =VMREEY

AR BUL BE 08 = BV 4 S WAAR R A5 L LR
FCASH L RN 45 18] 4 A AR AE ) 8 AR AR o AR 48
DRI X4 5, B BESR % B (Patch density, PD) | B
HIE HR 45 #X ( Landscape shape index, LSI) . 43 4 %
(Fractal dimension, FRAC) B #4 B 35 %X ( Fragmenta-
tion index, FN) | 43 B P $55 #{ ( Separation index, SI) |
JA K T R 43 4 ( Perimeter Area Fractal Dimension,
PAFRAC) | & #E J¥ 8 ${ ( Contagion Index, CONT-
AG) FRZ AL AR (Shannon’ s diversity index
SHDI) FFKR ¥ 5] 547 (Shannon”’ s evenness index,
SHEI) . 3 WK # & ( dominance index , DI ) %55 Wi 4%
65 AR B Fragstats 3. 3 S04 RIS E0THE B
M Excel B AL BRI E, TE AR R X
#ik(® 7, 32 ARCGIS H spatial Analyst Tools T H
T Zonal - tebulate area bkt , iR BERAEE
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(-27.333 8 b)) (FEIMPEG + 7% - " RRAM SURT S RIAR MR R RZ ( +23.295 3 hm?) |
BN G 8) AZARBK( +26.865 5 hm’) (B ZBF A ( + 18.692 6 hm?) | J I bk ( + 16,525 3
MR(-9.9750 hm®), 1997 4FJG AL M EMARE  hm’) o THEBAAMRME o 505 S LBEBR B 1 7E = B

Rl KRUARBHRBNLBHBTREBIEY

Table 1  Characteristics of landscape classes and pattern index in Wuyishan Scenery District

Type Year NP TA PL MA MCV AP TP PCV PD LSI SI FN FRAC

1986 37 208.78  2.96 5.64 1.41 1.11 40.89 0.71 17.7217 8.7617 0.0122 0.0155 1.1006
FubA 1997 24 102.88 1.46 4.29 1.18 1.06 25.36 0.41 23.3291 7.5690 0.0200 0.0201 1.1088
2009 29  95.65 1.36 3.30 1.32 0.97 28.14 0.84 30.3195 8.8827 0.0236 0.0263 1.1159

1986 68 483.16  6.86 7.11 1.52 1.50 102.17 0.94 14.0739 14.5330 0.0072 0.0125 1.1122

1986 7 62.78 0.89 8.97 0.86 1.60 11.18 73 11.1508 4.3691 0.0177 0.0086 1.0861

PIPRE 1997 10 59.11 0.84 5.91 1.20 1.36 13.59 L7716.9164 5.4545 0.0225 0.0137

—_

.142 4

#AB 1997 21  51.30 0.73 2.44 0.96 0.72 15.03 0.63 40.9394 6.6376 0.0375 0.0351 1.0953
2009 24 76.36 1.08 3.18 1.05 0.83 19.85 0.74 31.4285 7.0829 0.0269 0.0271 1.0852
1986 55 4353.24 61.77 79.15 4.83 5.59  307.66 3.39 1.2634 14.4837 0.0007 0.0011 1.1268
HEMC 1997 45 4238.61 60.14 94,19 4.26 6.63 298.52 3.36 1.0617 14.3620 0.0007 0.0009 1.1262
2009 68 4001.78 56.82  S58.85 5.34 4.72 320.69 4.34 1.6992 15.8186 0.0009 0.0015 1.1352
1986 7 34.49 0.49 4.93 0.80 1.43 10.01 0.51 20.2932 5.2851 0.0322 0.0157 1.1497
FErAKD 1997 5 48.46 0.69 9.69 0.65 1.62 8.11 0.28 10.3182 3.7204 0.0194 0.0074 1.1310
2009 10 37.25 0.53 3.73 1.30 0.91 9.14 0.83 26.8435 4.7061 0.0356 0.0217 1.1192

0.

0

0.

2009 16 75.96 1.08 4.75 1.21 1.20 19.21 81 21.0647 6.8883 0.0221 0.0178 1.1084

1986 46 198.76  2.82 4.32 1.40 1.13 51.85 1.07 23.143511.5124 0.0143 0.0204 1.1072

—

WEF 1997 35 174.20 2.47 4.98 1.80 1.16 40.43 1.26  20.0917 9.6686 0.0143 0.0176 1.0999

.92 43.387012.3514 0.0222 0.0385 1.1358

—

2009 67 154.42 2.19 2.30 1.65 0.74 49.51

.70 18.4829 7.0425 0.0162 0.0159

—_

1986 23 124.44 1.77 5.41 1.04 1.10 25.20 .097 2

.89 41,2178 8.5050 0.0267 0.0362

—

2009 42 101.90 1.45 2.43 1.83 0.66 27.52 L1050

0

0
ZEHG 1997 23 102.11 1.45 4.44 1.23 0.95 21.76 0.75 22.5252 6.7753 0.0197 0.0194 1.1066

0
1986 75 143.44 2,04 1.91 1.34 0.82 61.36 0.64 52.2863 15.9916 0.0253 0.0464 1.1470

ZKEH 1997 180 721.37 10.24 4.01 2.02 1.08 195.05 1.31 24,9524 22.6251 0.0078 0.0223 1.1323

_ -

2009 272 1082.18 15.37 3.98 2.37 1.07  290.18 1.52 25.1344 26.8898 0.0064 0.0225 1.1279

1986 120 1147.32 16.28 9.56 3.05 2.25 270.56  1.87 10.4591 24.5414 0.0040 0.0093 1.1563
KHET 1997 124 899.23 12.76 7.25 3.25 1.95 241.57 2.24 13.7896 25.1328 0.0052 0.0123 1.1565

2009 131 580.36 8.24 4.43 2.82 1.28 168.30  1.87 22.572121.8465 0.0083 0.0202 1.1407
1986 6 76.74 1.09 12.79 1.17 9.96 59.75 1.88  7.8187 21.4265 0.0134 0.0059 1.2184
BT 1997 43 435.47  6.18 10.13 1.77 2.74 117.88  3.12  9.8743 15.7621 0.0063 0.0087 1.1408

2009 66 590.61 8.39 8.95 2.45 2.37 156.33  3.54 11.1748 16.8938 0.0058 0.0099 1.1285

1986 1 214.18 3.04 214.18 0.00 74.54 74.54 0.00 0.4669 15.9741 0.0020 0.0000 1.2374

KEK 1997 1 215.35 3.06 215.35 0.00 76.77 76.77 0.00 0.4644 16.3540 0.0019 0.0000 1.2373
2009 1 245.89 3.49 245.89 0.00 80.36 80.36 0.00 0.4067 15.9139 0.001 7 0.0000 1.2373
&:A:ﬁﬁ;B:%tM;C:%EéM}M;D:Iﬁ"’rM;E:’r’rM;F:?EE}%;G:ééi?f%;H:ZHEI;I:S&EEI;J:Eiﬁﬁ]i&{KﬂkW(?ﬂiﬁi)o NP: BEHR A5
(A) s TA  BEH SR AR (hm? ) sPL: BERERIA G 731 (% ) s MA: FHIBERE A (hm? ) ; MCV . IR R B HG POV B R B R A
B TP BEHK R E ALK (km) ;PD . BER B (4~ km?) s LSI: BESUB AR T4 FRAC: -39 53 4 450 PN B RE T S1. 4385, FIF) The same be-

~

low,
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P EREER /D

MR EERHCR 0 R —RARF W LR K Z
BR, 0 1 FRERZHIR, 1986—2009 43k,
AR AR TR LA A B R IR b
EHREHE B, 1986 FErf 5 E L 2 H KRR
SERMSM TR A, B O =4 5%
K(0.046 4) , B A% bl BESRBCE 3 i R s, 2% bl i
5 1986 FEAH L, 880 T3 3. 5 4%, 1986—1997 4E
I Pl W B B PR U A R B B oK, T T e e 3 2 Bl
WIRZE| TR R, 23 4k 2% Mo nl v B R
SN, 33X 55 R DX 3 18] Sk & 8 ik Ui i AS o6 22 15t i
Ut IR 55 BRSO 2% YA O s KR ST R &R 2%, 24
B & EKR, THEE/N, ZRRERY . 4
B B HCR U — 0 R R BEHR A 25 8] 4375 1)
BRI, B R BUE K, R BEY B, B
ZIRIRIBE BB K, 1997 4E i 43 B8 FE R BB L AR B
JEHI=ALH R AR 2 A2 R HK(+0.030 3) 25 R
(-0.017 5) FAMAR( —0.012 8), 1907 £EJ5 48
FEFE B AL FRRE TR A =0 A S S B B i Ak ( +
0.016 2) . FZAH( -0.010 6) . FEE 2 ( +0.008
0), ZABAREMBRABPOTIBEER]
A, BRRILN 1997 LEH8nF2 BE s/, 1997 )5
AR EAG N AR E Ky J BIAS AR B 1997 4
RIS IMAR BB/, 1997 45 J5 18 AR B Gl 3 K, v
TSI 40 B BE R e FR L B B A LR
FEXIR =AEHHR B/,

FMBREHIBBE AR, X 5 RWHRAZ
B TR REFY, FR R AT, 1986—1997
AR B XU DX PR R R R Ui R B i 2 B IR 38 TR B
KUK R JE N B, SRR A AR AR 5
KEMGHATERER AR K, S
BRI, 1997—2009 EE BRI B RIINZX KR
TR R J R Y A 25 B 5% ) R A T 4, R i 5 IR 2
A B KR X AR R R KR E S N,
SR XA LTE S #HAT5 T B, H S B E
o WHEBERFXNREY KA FEE, N X
KB B AR T /%
3.2 EMBAENMHE
3.2.1 BWEERFEEAEL

B3R 2 \IA0,23 AR EEE 1L MR 4 I IX SR
PRBELRBOAR BTG i1, 1986—1997 4 X5t X BB fin
T 215 $,1997—2009 4] XM T 66 H, KE
X4E8 SRR 5 ER B 2.,

FUIK 23 RN R SR BA R A E 21k, 2

®2 RULKERREEY

Table 2 Landscape heterogeneity index in Scenery District

YEAR NTP PAFRAC CONTAG SHDI SHEI DI
1986 445 1.2110 69.8444 1.4166 0.5701 1.0683
1997 511 1.2176 69.2620 1.4423 0.5804 1.0426
2009 726 1.2365 68.4808 1.4786 0.5950 1.0063

T :NTP . BE £k 55 30 ( number of total patch) ; FR: 5 Y1 £ & & ; Paich

richness ; PAFRAC ; J&| K i #14) 4 ( Perimeter Area Fractal Dimension ) ;

CONTAG ; B 4iE & ( Contagion Index) ; SHDI . 4% £ ¥ 44:35%5 (Shannon”
s diversity index ) ; SHEL. F ¢ #15] BE#547% ( Shannon$ evenness index ) ;

DI: 5 WK% B¥ ( dominance index)

®3 1986—1997 fFHREXEBMEER
Table 3 Matrix of transition probabilities between 1986 and” 1997

Twpe A B C D E F G H I ] K

A 477 - 1.3 - - - - 83 94327 0.6
B - 80281 - - 1.2 1.231.7 6.7 23.1 -
c - 0191.207 - 06 - 6.8 0.4 0.3 -
D - - 54.315.229.8 - - - 0.7 - -
E - - 283 - 70.1 - - 0.7 0.8 - -
F - - 13259 - 66.90.2 7.8 2.0 4.0 -
G - - - - - -77.023.0 - - -
H - - - - - - - 10 - - -
1 0.1 0.9 43 - 04 0.6 - 59 71.8155 0.5
J 28 - 205 - 0.2 - - 1.9 1.1 71.0 2.5
K - - 1.3 - - 14 - - 0.3 0.6 9.4

R4 19972008 4F B B KB RIER

Table 4 Matrix of transition probabilities between 1997and 2008

Type A B C D E F G H 1 J K

A 399 - 24 - - 31 - 42 1.9 21.1 27.4
B - 9705 - - - - 84 - 02 0.2
C - 0.689.8 - 0.2 1.3 0.4 6.6 0.4 0.4 0.3
D - -91 - - - - 34 - - 1.5
E 1.0 - 42 - 8.0 - - 34 - - 54
F - 0343.721.1 - 287 - 3.5 0.2 1.4 1.2
G - -~ 42 - 10.1 3.3 60.718.1 - 2.3 1.2
H - - 72 - 0.1 17 0.6 8.3 0.8 0.7 0.7
1 1.8 0.4 0.7 - 0.4 1.2 0.8 10.859.422.6 1.9
J 45 - 1.3 - 0.1 ‘3.8 2.5 5.4 4876.0 1.6
K 86 - 04 - 0515 - 3.2 1.8 3.4 80.5

H:" - A RAREABA R REERS
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FEPERR B4R 5 LS B 73 (6] Sy BL S ¥ A1 bk s L
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B ER A R B R KR I R TR
P, —JBOR UL, 2 A BE 1A 0 B SR 00 A B B A A B
BESRRAIE AL 1 B4 B i et 5 B =2 ) 3R ) S R 2
HAZMHEENEERR, TUN B LEE R
BV, R RS T X A B R AR R TR, 7T
DR X B i SR BRI, R iR BE G,
X 5 XU X BES B AR 2 B H8 07 SR 85 R — 3
3.2.2 FWMARIFHEFEL

1986—2009 4F, H B2 #% Ak ] &% [ %% 1k 1@ R
536.51 hm®, 4% F ) 3% F#b 3% AL AR 323. 47 hm®,
EAM M ZE L E R 165. 94 hm’, 40 E B A
G, 1997 ERT& R WML R WL ERY
> 1997 SE G AL AR, L —E B R B 1997 4
AT XUE X RRAR LA 1997 4R )5 RIZY , 3X 5 AT SCBEHR
e X AT RS R —H.

1986—1997 4, £ 5 W24 B [v] [f BLE% 4L SR /T =
PLE R - T BB AR AR 1) 2% B2l % Ak T AR 294. 80 hm’, %
HH i i P s L T AR 176. 73 hm® B2 AR Ak ) 2%
HALEBL152.68 hm®, EAMEEHIE . RN
AR ERAMELE SN 3T %.28.1 %,
23.1 % ; LEMKREENKE EER KHELR
BHBEG6.8 % 0.6 % .0.4 % ; ZF A R A
167 23.0 % iy 25l RA W AR L, BF [ 5t
WM, 1997 EXREPBEF 7.4 2EBRKRES
AR AN AR B 5 o 32 B ) R R b R
BALASHEBA15.5 % 5.9 % ;i A EE
0] I BAA MR AL H B ALY 20.5 % , 1997 4R #E ¥
FsbH /354 41.4 % 26.0 % 16.0 % .11.9 % ¥
TR A H 2 AR AR 2 AR 5% A6 T R 5 K
EFEMEABEES . KBS EMA KEH K
AR F B R, R R R E
Bt EEm AR, K RE R EmA, AW
A H S EARED R AW, SURH 50, K
H eSS B e 2R R i Rl , O £k A
DREMA A, ZARMKE #EHA K&
HHELSE , UM Z RIS E ; B BAMRIE R 2L 5 5
W5 R E S RMER KA EFETWER, BRM
M5 N TRWR AL R B T ALH A WA
FRE, S EAAAR 5 AR A H E 4L, -5 2R AR
=S UNGILNE AN RS R E =Sl 5 < (1 Ly 7 N U
HEZR WAL,

1997—2009 4, #2 A Ak () 2% B2l %% 4k 1 £ 280. 82
hm” 4 HH [ 3% B2 % AL 1 B 96. 65 hm” | JE B 22 1)
EAMEEALTE R 76. 15 ho®, b F K4 8
B R B ST 27.4 % 211 % 4.2
% ; SR EZ R 7 6.6 % , 1 HAhAE
BRISCLRLAL 1 3.6 % W AR A% b s b B B
BEY11.7 % , R X RN S BMAAE RS
KEFE@ERAG EEZHELTASERN
22.6 % .10.8 % ; UL FHHLER T 4E+F A S E LAY 76
% 5, EEMAKE LT A SRR S. 4 % H
4.5 % ;KMEH 8.6 % TR AL, BB B
FERRRINZ AN A H IR ERRA , RE AR
RO A, 0 ELAE Sy b ST 46 1 Sh RAAAK
HRRRA . HA, BAR T BRI S i th B AR
B2 97 AERTHAN 122. 2 hm , {H MBS S8 £ 1 B
R G RMHARA
3.3 HInERERERNNEIHF

UL R AL B SR S AL L B AR IR N R A
ARBBIREF T BRI R AT — R0 5)
AR KRR IR SRR KM AREL
YA THESE T . A IS a R A
RETRIERNIAT NI RE S NRE S HE IR
FKER. SRR EMRE AR AXHE
TERIRISE R ; B SRR %o 3 WA Jm B 3R S VR L
FER N[5 B E R, T A 28 7 3h 4 39 M s T RE 7
BRI BB, RBINRR S MEX 1E
N F SR B RE A CORERE T 25 BRI
TSRS, 1 H 287 N 8 R AR A AT RO
BT, BRRER TR BAAREL, F A2 KR
T R B o TR L IR 47 M DX o e o
H5ABRMARERERIU A EDIFRE . e
23 a IR UM e DR R R E K S E 7
PregBal b, A8 R BOXUR X3 A% R AL R 3R 3h
HFEZA LTI B,
3.3.1 BRI LA1ER

KRR SR B AR TR ERSR, A
SRR A R SEHE | Bt | AR BB T
FAMFHESRE . FERNRBRATEIZR T K
T X AR AR B AR g 2 5 5 L, 90 20 B At S L
KAV AP RIS R . W& XA ARKE R

BALE 5250 B R AR, s BB R

B, X 1986—1997 A2 AR E BRI A B &2 , Bk
/DT 431.86 hm® . K AR W AR A1 55 R AA AR I 1 3
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RERBAII B LR, NEXHE RS H
RWMHERLE T ILEREABA L, HigHR . B
& LS T R A R A R A AR
YEM
3.3.2 ZUREIKEN T M4 1T AR A

BEENFXMS2FHERE, Y RREIMN
FRRE AR R EBEZTHG. FER
R TG R 10 58 A 7 28, FRIR T 1) A
FIRUER 5 MM N E S HF 2 BEER, WK
B BRI TR AR A2 KA T B AR R
RIGIT B IR B A R R FERANEE FHM
FRRBEIR S5 F AT AL A AR THE i, 1986—1997
EIFRMI B & TR E G F 2 E
F577.93 hm?®, @35 T B 358. 73 hm®, 1986—1997
R I8 B0 R AE IR B 19972009 4E &, T
1997—2009 4F i FBUT A F B, 2% bl T A0 A i
B, BRELRMWKR P EF ML B0
FKAI(HEMT 360. 81 hm®)
3.3.3  NDFISRINE & R ok BT R i

BRI 2 M X 14 B AR WHR &, ek a2
= BEAWIEIN (K 4) . 1997 ERTHE 81
Jn, 1997 4757 % 1R 58 i, 2007 J5 K i, H
TR E ISR T S IE R E 55 A %
IRBEERLR 5 R R . BN, iRkUL & BA
AR 5| 2438 2 R K 5 1 Ak R 25 M, TR ot 1 5
SRR T AR BE LL R 45 i X S 3 b X M S e
Wt =28 . 1997 4R3I XU & B X% 1 A D
11 224 A, Hr 2R A0 9 336 A, EARMEHEIRS
X 1888 A, 2006 “FE 3 I KR4 MK #HEAD
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Spatial Pattern and Driving Mechanism in Wuyishan Scenery District

YOU Weibin, HE Dongjin, Huang Dehua, HONG Wei, WU Liyun, WANG Yinzi,
CHEN Bingrong, YU Jianan, FAN Shengfeng

(1. Fujian Agriculture and Forestry University , Fuzhou 353001, China ; 2. Fujian Geological Remote Sensing and Geographical Information Center,
Fuzhou 353001, China; 3. College of Agronomy, Henan University of Science and Technology, Luoyang 471003, China
4. Administration C ittee of the Wuyishan Scenery District, Wuyishan 354300, China)

Abstract ;Based on 3S technology to perform landscape ecology classification for the World Natural and Cultural

Heritage site Wuyishan Scenery District, characteristics of landscape element and spatial pattern and its succes-
sion rules in 1986, 1997 and 2009 were done a comparative analysis. The change characteristics of landscape pat-
tern during three different periods had been revealed, and the paper further discussed the driving mechanism cau-
sing the evolution of landscape. The results showed that; (DThe area of tea garden and construction land presented
an increasing trend whereas Pinus massoniana forest, farmland and bare land decreasePinus massoniana forest to
tea garden, from farmland to construction land, from Cunninghamia lanceolata forest to tea garden were respective-
ly 294.80 hm®, 176.73 hm’ and 152. 68 hm’ from 1986 to 1997. The tea garden increased by 577.93 hm® and
construction land came second whereas Cunninghamia lanceolata forest decreased by 431. 87 hm® most and farm-
land came the second decreasing one. It was showed that for this period tea garden was input landscape type and
landscape changed in a wide range was attributed by the main role of human activity. @ The area diverted from
Cunninghamia lanceolata forest to tea garden, from farmland to tea garden and from shrub to Pinus massoniana for-
est became the first three places were respectively 280. 82 hm’, 96. 65 hm” and 76. 15 hm’ from 1997 to 2009. In
this stage, tea garden showed the most rising trend with increasing 360. 81 hm’ whereas farmland reduced by 318.
87 hm’. The change amplitude for this period relatively increased was the impact of diminished human factors. @
In past 23 years, landscape type was characteristic of different trait and change. Fragmentation of farmland contin-
ued to increase. Construction land tends to a more ruler, and interference of tea garden was remarkable. The river
has a most complex shape with the little interference. The landscape diversity was increased and landscape spacial
distribution had a uniformity trend. (®The main reasons causing the landscape succession in Wuyishan Scenery Dis-
trict came from four aspects: the restrictive function of the natural environment, the behavior pattern change causing
by the driving of economy profit, development construction causing by the tourism development and population

growth, and the orientation function of laws and regulations and management.

Key word : Wuyishan Scenery District;3S technology ;landscape pattern ;succession ; driving
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