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5

4. 5 R
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S SRR » SCBFORAI R B R T BRI N  (HR S ERUAEET S
TERZ B G HE TR - AR ERENAERER - TRNERE  BEREY
MR EBE - R T B HAAEERR > SMAEREETNS  ABTEIRER
AL - A EETEERAERBEHREGSMWEE  RMEZRBEL
R M MR R SRS R R S 2 -

K— RMIEBLCEPERLER

WA EIERTEAERE
JFIEHESEE (B ()) 1.1104 1.6726
EREAIE RS (EHO)) 1.1435 1.6085
10 SRR EE (BIH(c)) 1.1235 1.6181

BESh - sEPEERIUEN S > BHO)ZERRPERRREEE  MEN()ZRRE
YLBFIESE - REREUT > MERESTFEENSRIEN BB/ HESRIFEER
ERRREEERE > RRMEHENERS - AR EENERRERARERN » K
It - N ER M ERNFR AT LR R SR -

SIERBRME - EHEEENELIACENTET - FSHERIR AR - B
ANEEMARMBRERLT - THANTFES R SBRENBERER/ - K2
IIRPERTEFTXRRARIGE - AR SRIERIERIE - HREA ELHIREE 2% -

ARERY IR R AT RE R AR RITRREIER UL BEM B A TE - ERATEEERR
TRRERLE  BRTOBERTE > FIIBRMHRK - BERETSE > EREBEENE
IR A - RERDRE R T8 MERRESREFHN L EBRE - KitE
—ENTENRMR SR EE]  WERRNRERT - BERK  WREEY



48 R RER LR FwmH Foi REBFO6A

£ RRREERTEHEELLK

WETEHERE EIERTOMERE
R iATEEE ([E()) 1.1104 1.6726
NEA A IRIEEE (D)) 1.1687 1.6617
A RIS (BIU(c)) 1.1477 1.6390

B S Hd 0.65% (RE 1%) MM - MAARIRTRARERGAMS » S
FARAITERE R R AR TE - GRS RMERIER -

TEEMEE T - EMRAMYRMAERTES - RS RRAERETHEE > —7
A& T — iR R T s M th R ERE AR - FERGE E A R A
PR R PRI T - SR SR B ETR ERE R R A RBT E » FERR BT - =2
ISR RS REEET IR B > HAERME= - ARAUAEREENOT @ EpEaks
BB ERTEAE R K - T RACE K B RE R 405 REBR AL - AT A PR B
S 3t B2 S VR A, 306 RS S A 8t B R PR R S ek SR A KK - LAE
Rr&RIE -

K= ERPEBIERPHEREILE

WETHERE EIERTEAEE
JFiafEEE (Bt (a)) 1.1104 1.6726
EE R EE (BH®) 1.1431 1.6740
REFHRTRE R (E(E) 1.1397 1.6670

TERSHRE Y () - SRS 2 WA ER I/ HE BN 5 T e - AR Y (DAH B
o ERENMEAROEE TR ERENEE - MREERMMR AR RS
HIBERE - TS M 2 ERAE - AeEIUERS R TR - LRRERB R &
FEARERTERENE -

AT » SR S R T TE B BR B A BB » R DA BUE B A B AT B 5
A5 BAREIETERBAERRE (5515 1.9397 #11.9391) 552 R AE S EEE U (D -
SEBIERT MR RE - 2 RHEE Y (o) PHEEE A N KRB R R

TEE AR E A RE A 7 TH - A5 RN - R ARG R ES RN -
i B = EIR AT A S AT E AR B B SR RN - R Y (D2
58 1 ] ()RS 5 70 () 220 A RSLEEE 8 1 () FH RO AEE RE L5 —0.034 - TSR 1 1 ()
FHERE B LR 0.0014 - R MY (W AAKERE LS ~0.0314 - ZHFARIIR —0.03 > i —
TEIEERIREETRIVEE  WREIMEN - MEAREFRANER -

EIRERC » AL 15 Il ) Rt B 7 ()RR ) U (n) RO 2 » (LT AR B PO ) O REE BE



IS BRAR ~ B2 T FT WA Sfo s g BN AR R E R S L2 B A 49

B —0.0467 - BHPEEEE _FRINME (BRI 0HEEE LR —0.0056 » 5
e[ Y (DR LR -0.0314 » —FAHME —0.037) -

RO EEFIOGREC & B IERAE R LR

_ WEEHEE |BIERTEAERE
JFIGRERE (EH(a)) 1.1104 1.6726
B (b)) 1.1200 1.6412
B+ BB (BHG)) BRRCEEGE 1.1467 1.6386
Bk + BRI (BHG)) TERRC EE%E 1.1434 1.6259

42 BIRMKEEEEKRE

AEABMERRREE 2B 2441 T HLE  RAMEAEEGE 18.03
FRALE - (SHER 73.87% » FLURAMSRARRFHES - MEMSERARMNE
AT EMRR D BAEE FHTE -

BHURARSTIEM ~ RRSFAZER G ~ RIRRIZEM ~ 7THK - RAREL 43t ~ E5EY) -
REEM R F Rt SRR E IR - 8 Box-Plot WSt - HIE W4 F—(EEIRAEE
L1~19 2 > EPfERAERRAMENTBIER]  AeE 1.9% -

HEEEH- m
o - <

. . .
A ] |« xm
21 - < e | ™
B =% A if;r
1.0 1.1 1:2 13{éi;¥4ﬂﬁ£&1ﬁi5{§ 1.6 1.7 1.8 ] :
Bt LA IS EREE A2 Box-plot
TEMEAEES AR ERPMEE CFERNERR - HERMKASEEERE SR

REAEMNEERPHEEERRAR » FRE - EMUEABEBRCEETEEE
B ESRME  ERKFRRRSIEM ~ 770 - B4 - BRIEEIS - BEMIIH



50

M EEMNSET Fwk B REFO6A

EEER/NG (FEES 1.1724)  FBREVRTEMWARTE  EBHRPHSRIE
AEAENEE  FEBREYOHRGREDROSEE - IAFEMRARES R HRE
MRS BRES AR M RO TE RS T A AR KBRS A st R BT RO
RN AR - PR B SR s A e R TR — R A S AR R A RRER A -

£H JELHF RIS ERHERE

RIRSTEEM |STEIERGM | FIZEM Prdk | RARESM | BEY | REM | Bt
1.2524 1.4838 1.2590 1.4069 1.2520 1.0942 1.2954 1.3410
1.3955 1.3740 1.2536 1.3290 1.2023 1.0866 1.1538 1.3612

1.3600 1.9081 1.2611 1.2077 13375 1.1460 L1511
1.5796 1.5927 1.1900 1.2516 1.1804 1.1243 1.1965
1.5104 1.3121 1.3307 1.2038 1.2416 1.2930
1.5334 1.2934 1.2419 1.3339 1.2673
1.4404 1.2215 1.2122 1.2092
1.1616 1.3382 1.3168
1.2565 1.3618 1.1222
1.2640 1.3426 1.2181
1.2664 1.1298 1.1911
1.2933 1:2675
1.4675
iy 1.3240 1.4688 1.4348 1.2839 1.2578 1.1747 1.2128 1.2686

BB S - KEIMAETE RO AEEREIERTHE - KR 2 HHEEE
s EEFRENEERAT EXEEERS)  RREMREHERS  FRARITE

PREI S IGRERE

EEGERNZEAHE - BRUFA  ZRETERRHR > ETROEERPY
HEREME THERT 5.69% - TR EBIHRTS - ERBEERNTERT  E£THELZ

TR TR -
EAN ABRLEAREEBIMEE
PR HE BIEBEMEEE
AEREME 1.1608 1.8264
ZEE 1.1274 17225
=i -0.0334 -0.1039
BEIESLE -2.8% -5.69%




EFHCRAK iR RETAA KAV EENFHRIET ZMBICLZER 51

5. ¥ &

HRZREEARE L FHBREH  FUMERECTHEURHERE—HIY -
AR > BMI N E AT B B A A RBRRE - DA R B
R R AERRE - AT AL HEZEHEER - MEMEREERRZR
RE 2 B0 A RIS - AN S - A —EARMERSEZTH#  THEREHR
EENaEPE  EEMFEERMENEDEF BRETECAEZE  LAWA
oA R AR E— TR AR FREERRARIN S -

PRI AE P R RO ARARBA A 3t B AR REHEAT - EIERERIRT R AE (2 (B IERRE
THERE » SR AR R B R A R R AR AR BE T RO U8 5 - AR — Y
BRI AR B Y T R T - T AT AR TR EN - ARNAIEES
ERFAGPIESER - EREILRE - THARENPERESIIEE G - EESHER
B B FER S ST B - DI85 &R

m%_&c‘ﬁ’a&“é‘%é%ﬁﬁﬁﬁﬁ WFETTH - EATESRR AT %%‘Bxeﬁu_ﬁ’]
T ME TS S+ B B HERT - #ANERBERNERE - &R - WNEH SR

REEEAE MR AP RESIINATH I RERS ERAK - 19%?E75J%$+¥3‘5E%DB'\JH%EK ;
ﬁﬁ@(ﬁﬂﬂfﬁﬁ BBkl o R R IR Y REE I TR B HY -

AL BB RS SR T 4T > EAERITR R A (R (2 > BFIER R BIEEAF
%E’Ju%‘i MEEGHOEEMEFE  HERSRIEBERERNaEZE - K

EEE SRR RSN SN - JIL - ERROERET > LAFRF
2B SEEAEEY - MR AERWEETS - REN(EREBER E SRR
5 KIS  EHRAEMER S GRIET S A RENMESRIE - EERI®  EIEA
R B R TR 2 o AT LA BT -

SUERITHRTI S - DUEMA KRR AT EEEAIBRATZARIN LA ES - EERE
S AETT S 2RI EN o RATRIIEE - ERRRRE S - WREE ANRER
JIN 0 TARHR IO 8 SR B R SRR (R A B M S AR 1 IR CIRIFSRERR T B R AFSE
R E S - thEE IR - REERAHTY - 3 ZHERIGENIFRRE -

BT RATMPHSERSE - ENBIRZ L ERN - PIRMER T 25 R EAR
BESENE - A - DR T - AABER TN LEFERERERRATE
BRI RABHERE RS - — RS - AER EREES F it R BT Bt RV Se R
B2ETEREMEREMFERORA - EUNER - MERFHEIEFEERNES - HBE
FERBTTREIR D 2t R BT @ BRI H -

FEFEF b » QSR A S IERET HEFE 4 ROt B AR MR - BPIFT DA AR et
MEZERT - RASRESHIRAMERNEERPHEERS  MERRHER
h o RKESHE SR ERME - RREERVHEE RS RERRZ —
EEESENEE  KNEEOESHI R EEBRERN SR - RILRIES



52 MARER SR Fwhk Fo REEHF6AH

FRAREF > AT DU R EE R S 4K - NER7E K FEDIRE L RIS ERBMAMRS
f£ -

BEVEMRERFHEEREEEZR/E - MREFEMRERERE —ENS
BRI MITNEERMKPEERSERY) -

BB B B B S B R B - (B R ERSE B R BRI A S R
R o ANEABMHERRKEENGTEERET  ERIAAT ERHIPHEERR T -
BB ULME IR A R ey o] DI B & B -

RERIBMEE B RELBRAB IR - MARUMABMIRE - #SAERE
ABYES A AT R A B TAE - RIEEE RIS A AT T ERE A - #MLEEE
HRE > At SARENRCERERR - BRI REREEA - 7L A -
EWAHEEARMBLE - HRTENSEN SR HEE RIFAIRE - ERIEEHS

H RS SE ik G &R R R IE R % LU S SRR AL bR RIRE - eV MO R

finze B Fr AIREFT DL T MR MR BE R A A > DU IR TE T - =R IR EET
HEBTH -

ZEIE ~ BRIEFK 0 1993 - YRR EHBEMREBREE A CEE G REZRHA RS
33(4) : 229-250 ¢

BHEZE 1993 - Fan R4 B2 AR G AR REEBEER - HERA%E
31-47 -

MW 0 1993 < S BBEH RN R ENTE » REERBEER - FEKFE © 259-265 -

e - AHE > 1990 - HEEARRAERMKER B ER » FEAREFT] - 23(1) ¢
105-116

fEI‘“‘E ' 1996 - MIFE AR MELE R EAEA N ERERBEE CRE — DIEHILE AR

EEBER - MR > B BB RKERAERIERT -

Cola, L.D., 1989. Fractal analysis of a classified landsat scene, Photogrammetric Engineering
and Remote Sensing, 55(5): 601-610.

Forman, R.T.T., Godron, M., 1990. Landscape Ecology, New York.

Goodchild, M.F., 1980. Fractal and the accuracy of geographical measures, Math. Geol., 12
85-98.

Jong, S.M. and Burrough, P.A., 1995. A fractal approach to the classification of mediterranean
vegetation types in remotely sensed image, Photogrammetric Engineering and Remote
Sensing, 61(8): 1041-1053.

Lam Nina, Siu-Ngan, 1990. Description and measurement of landset TM image using fractals,
Photogrammetric Engineering and Remote Sensing, 56(2): 187-195.

Ludwig, J.A., Reynolds, J.F., 1988. Statistical Ecology: a Primer on Methods and Computing,
New York.

Mandelbrot, B.B., 1967. How long is the coast of Britain? Statistical self-simility and fractal
dimension, Science, 156(3775): 636—638.



ERF AR~ EATR 1 I A SAo T BN Ak R M L b 2 B A 23

Mandelbrot, B.B., 1983. The Fractal Geometry of Nature, W. H. Freeman and Co., New York.

Milne, B.T., 1988. Measuring the fractal geometry of landscapes, Applied Mathematics and
Computation, 27: 67-79.

Olsen, ER,, ef al., 1993. A modified fractal dimension as a measure of landscape diversity,
Photogrammetric Engineering and Remote Sensing, 59(10): 1517-1520.

Rex, K.D. and Malason, G.P., 1990. The fractal shape of riparian forest patches, Landscape
Ecology, 4(4): 249-258.

Turner, M.G and Gardner, R.H., 1990. Quantitative methods in landscape ecology, Ecological
Studies.

Application of Geographic Information System and
Fractal Dimension in Forest Landscape Spatial Variability

Su-Fen Wang' Yeong-Kuan Chen* Chi-Chuan Cheng’

Abstract

Aerial photograph is a very useful tool for forest landscape studies. Interpretation of
aerial photograph is very helpful for studying the distribution of landscape units. In this
research, a modified fractal dimension was used as an index to study the effects on landscape
resulted from various management activities using simulated data. In addition, the Luku
experimental forest was selected as the study site to understand the fractal dimension in real
landscape.

The results indicate that:

(1) When harvesting timber, the effect on landscape diversity can be reduced if the
harvesting sites, with irregular shapes, are selected along the boundary between two
patches.

(2) Road development is a disturbance to the forest landscape, and it will reduce the
modified fractal dimension. Therefore the roads should not pass through the
landscape, in order to preserve the integrity of the landscape.

Keywords: GIS, Fractal dimension, Landscape, Diversity.
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