FTEREZHEER eM) FR/A LT ERRRE

P PP PO Y P PP P PP PP L P PP
x S
X EBILABEHE LB A P
S B3 BrAZ L ZAED RS
X 2
336 35 356 D56 356 3% 33 3 35 356 356 3% 3 36 36 MR RREOMROKK

MmN OEzRtE  Prenitg
¥ 6% - NSC 89-2621-Z-002 -057
$hiTRAM 89 &£ 8 A1 HE 90% 78 318

SETHAC BEX
HEFHA EEBE

FBRRABECIHEAT BT Z M
LA B4 i £ 57 E o RE— &
LAt A GE £ &R T o/ RE—5
L RERREFRCARERBERIGNE 0
O@Rraem st R AEREE 7

MITEM  BALLRALSHEE A
PRARERE T ETHEA

+ ¥ R B 9 £ 7 A 31 A



LML A A BE LA A
BEEHERIZAR

HEIHAEBX
Ry LBALEREZ
HEEFH A BRE
FRMERELETHEM
FRRHE: TEE - ENT



g I
Ax#Heg—— II
P-F My - ————————— 1
F—¥% rutAgg —m——————————————— 3
-8 LHHRRBHAE ———————————————— 3
ok LHAARRARHARY ——————————————— 8
F=% ¢6MbE0Ff AT ——Fm—————————— 10
-0 AT ———————————————————— 10
R 6MERIRAMNAAHERATHERLE —————— 12
R=th 4BMEERTELATHERAHERLEE ——————— 15
$m¥ rAARLEHENRA —————————————— 16
F-® LRAABLBEATHAEINY ———————————— 16
A% RBMEARAR ——M—m———————————————— 19
RrE BRAgymy ————————— 26
-0 &% ——F——— 26
¥-% AL ———F—m——— 28
rEH —— 29
Rk — RAMEREAERLNAAIM —————————— 33
Msk— RAMERNEMBE—RERAAIE ———————— 34
Mgz BErAAAELeHASH —————————————— 36
ke LA AI®R ———————————————— 39
MekE HbtwHBRIR ————————————————— 40

fEkN SBNUBASHERLEAAIR —————————— 41



@&
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4 4 % i (bio-diversity ) » BA R K8k #H| A (sustainability ) & & B
Fz— - B3 A A 2% (land use/cover change - LUCC) ## %
HFEFm K2 RE BRSHABLBEA T I AR B BHT
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Abstract

Land use/cover change (LUCC) is central to the science of global
environmental change, biodiversity and the sustainability of
human-environment interactions. Data is the most crucial component of
LUCC research. This research is designed to establish a historical
database of land use/cover change over 300 year in the northern part of
Taiwan,

Land use information depicted on the Taiwan Topographic Map and
the Taiwan Bau Map were extracted and digitized. 168 out of 177 of the
Taiwan Topographic Map and 298 out of 445 of the Taiwan Bau Map
sheets were digitized respectively. The formal maps cover the flat areas of
the western and northwestern parts of Taiwan while the latter covers some
of the slope land in additional to the areas covered by the Taiwan
Topological Map.
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B 4%

E3A A (landuse ) R — 3B A APAX BRI EHBHLEE -
i FHRAERL AU F 2 RB SRR (global environmental change ) »
£4 % Hob (bio-diversity) > BL R X 8KF| B (sustainability ) 89 Bk &
Fz— - Bk A %% (land use/cover change - LUCC) #9#% %
BFEw R RZORM BREE2FaRLBRS T B EEAR
o A BB A E it ¥ (International Geosphere Biosphere
Programme @ IGBP) 2 B B A X & ¥ i+ ¥ ( International Human
Dimension Programme * ITHDP) s 7 £3b4 8 883 & » Bt
# 4 (International Geographic Union » IGU) 4.3 T i f B @8
MEH (IGU-LUCC) - EABHRG AT > BEANHE LM
WP EmEBTHEARR LM ABDE  MAOXRHNAHER -

BALMHARRAR T AGBOATHNME dNLHB S
HAEGHFHRH LEAGEWRAFNEET  BleFTHaRE -
RE -BERARG LR ETHAGBR - LESFMAN TH a0k
£ LAELR T RGBS RETBER > AR LA B FHTH
H (availability) €16 UEBHER T » 2 EHY LA AIHME
¥ (digital data) SR HMBRB L+ F L4 (Tsair 1999) Bk
BRETLBHARROARATT LB -

TR ERALEROSFHER  FHIRA RN FTH
REFABERTNIHENHT > B LA ETHABATHE
#oTURBERELAARREE R X EMENES  BITRAS S
#e LA EHNALZ—ERHHAR RS S E TR (spatial) - 14
RAMB AL ARy AREYES  BFEONBETNER &

( geographic information system » GIS ) &8 & » #h3 L35 B # % 6)
RAIER RERAOHER -

FRREERIHANABRALANEEZHRETH TR RE L10A]
RAHGHNE  $OR L Fasom EARERRAGEE ZL 4
MILTE-BFLNAHAR L THE UMAAX SR LI A Y

AREBE=ZFHRRBE RE TR FoFOBEF
A ABROBUALXE BT INAAEEA T AN EREaA
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¥oF LA 8

B LA A ERHE

2358 (landuse) E—E S ABRAXERTEIAGE R
ML ERBARABELRBHB R AW 54N RAKKAA
MgBf2z— At ASBEALE TS HFHMA M- £
Mo F| B BT MR Toai (1999) TRHBAAHS (H2-1)
MBREAR LA B ESAEREHE (the LUCC implementation
plan » 1999) Al &35 w A 24 (M 22) -

X bl A ea kg 3 koo T s )
[ il ] P driving forees) ] {( foreestng )J

2 R, KR

( environmental impacts )
—AREH
— AR

B 2-1 2fARERAT LA

Integrated Global and Regional Models

e \
SR

Databases on Surface Processes and Drivers of Change

#uA Implementation Plan for Land Use and Cover Change, 1999

B 2-2 the broader research themes of LUCC

ARARTIAGMHSRB L LA AERESTHOF -
Bk BERALMAAALN 0 BLAFREUMMEN A (digital )




RRI A AETRE-HREBAHAN LA A ERHARATCHE
E38TB s MEHESHEY > BT BAEANE (Swiss Federal
Institute of Forest) & % 4 100 #49 + 3% B F 4 (Kienast, 1993 ) ;
LRFHBEMBFEBERR 160 Fo5 L5 B EH (Iverson,
1988) AFFH LA A THTEHNE 1845 # (Bicik, 1997,
2000) AASMAETERRBATE 100 SRR LMEE
( Himiyama, 1994 ; Himiyama, 1999)> & P £ x4 T4 % & 1850
E BN AEHESETARIENENRTERFENELSE
HEGZEIH HEHRA LA AREHLSEAS > BabsBi
BirfABEEEHASEEX R EH 22 B LIH A #Qm
REFITHRLARGE 300 £ A ABREHE UMELFTR
AR S0 Fey#i (LUCC > 1999) -

ERM A% (satellite Imagery) RE =+ FHFRAMFAE >
CTURRERGFAER & L3ER (land cover) B# » LK
§ 4% P (spatial) R EFA] (temporal ) #4 H &R » RET L b
HMABEATHAHNEHRR UFEAETRAKERNHE
BOBAREHRIALBRIREZELNESN UATHERAFREKXR
FEHA AL - ERAEREFNALIARABRESARTTRAEEZNHR
w2

Bl HEHGAERE LA HASERT  ETUEFUER
W E A % (field based) 9 F IR G » £ T A BITUERHTE
%12 B A% (remote sensing based) &3 FHRE » WHFTURKFL
A B (land use) F 34 A (land cover) BJ AR » ML H
EXFLERBRRHRE - BE T HAARRAROESRT
e (local) #]E 3 (regional) 2] 23k (global) ERE &K
o BT HARAGTHRGFEMBFT R E R % J07
ToMmEREHELEALAANTHRGRABENBRRE2KMAMY
CER

A TREGERE M AFT (measure) B4 iE &b R 456 ~
EHMAGOLIWHMAETH LA LR ARRORARTHNEERE- L
AR R BAAEF EE &FRE (narrative approach) ~ 3 & B 5]

(agent-based approach) 3 & % #H & (system approach) (LUCC -
1999 ). & oA 95 K oF k£ 485K (observe )~ % i (describe )



B ¥ (interpret) BEFRLEM LA ARRZEFY > Rkt
MEBRRAHEN > flokiidE 300 FRAFEA LT E
(pattern) - 36 B G O F LA K L3bE A %R @A
AT (& B -HFTEEERN) BHGHARER B
EZ -BEERNALAAFTANERREOBAZR - AR A
MEFERMATAE - HRER - X &F - BRELES A
BB LR BB HBH -

XFERAEXROAENHAREL AN F R £ (spatial
explicitly ) ¢/ SRR EF M 2R ER/ERUHEFF
( statistical spatial analysis ) #9 8RR 33 L b BB iLegik £ - &
L EMIHRAEZR S EMAPLE - FENLEAER (land
cover change ) &1 ¥ £ 447 - Hulshoff (1995) RARE ¥ L34 A
BEHFEEZBRR  F—BARRXAEAXFREL  FARRAK
B 4# (map analysis) > b B R ESJHER  F=MEEXRA
UBEHERBUEPRRBFH - UBRF AR TR EFTERAEES
BEROIEEAXHBRRFEF > #d Singh (1993) kKA % (R
2) HEMR (R 84) & FRVRAHEFEIERABEHEHER
(indicators ) » #|4w 3B 3% % & % (landscape ecology) AR 61 %8R
% 31 ) € ¥5 4% (landscape pattern index ) (Iverson 1988; Forman and
Godron + 1986 ; Turner and Ruscher + 1988 ; Baker and Cai » 1992 ) »
FIAFEATUAETLEEARAKIR (land parcel) HEMAER
Bk DTN EFERAEE LA BEZAAE 4o Tsai
Chang * and Ding (1997) £X& Boerner et al. (1996) L5 & &
#t K (Markov Chain Model ) & 447 + st #] H 49 % 3% 1% 2 ( conversion
process ) » LA K Tsai, Chang, Chang and Chu (2000) - & » 8 &
£ RER (01 XXM ARBHNFTL2ETAA LR SY R
ﬁc o
HEBREOAMREF EFENLAA (land use dynamics) &4
RSN AR ELAENREAEN LA AN RRITE  S185
BRI EHER - AR 2 (casestudy) B4 > MA@k
85K (comparative analysis ) R & K E% (regional) T AKX &
RE-BMARTROZAGLEAAHTAEREFSBEHVERSE
e TSR REHLHEZAE (process to pattern ) » EHR
MEFREOHFRFREFRR  HFROGAA T EZ A EE R
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B AFRERes4ER (pattern to process ) o

BENESREOGFR Ik REMAES4TS (micro level
behavior of individuals) # ¥ » AGRAMAR FER B BERE
#E B F (macro level structure and patterns ) 98|47 » ) do 58 -
BR A4 - XLERERBBLEL AR H#$] (driving
forces): MM L LRI M BPERRITS - BERKEF LB
A AEBEANEL TABFIRAEANETRKE

(calibriation) B X > BEMME AR ARG E R - DR LA LB BE
R F AT AR R R kL A A S ) R A (micro-level)
MAZERMY P RAE (mesolevel) KX &MY ARAE

( macro-level) # X, - A LR G K 4o : Clarke (1998) EF 4a
B B #4880 ( cellular automata model ) #8847 9 &9 3% 3% ) Kitamura,
etal (1997) A4 E&RK - B RARANE T - ERABE-FHEBMS -
& A multinominal logit model 32X B AR FbE o) L3bF| B #i5
#A iR 2001 F45 1P B A, Landis and Zhang( 1998a »
1998b) & L multinominal logit model A X R BB LB K 4
L3 E 6 2595 A 8 & (California Urban Feature Model » CUF ) ;
Berry, etc.( 1996 ). & A B F A& R LA A B % 54 & #(Land
Use Change Analysis System, LUCAS ) » $##44 £ Bit-F B R &M

(North Carolina ) Little Tennessee 74 % £ 34 B # L3050 B 2 &
HEE -

BRATB—FRHARQGUAREFTE RITRERBRERLERE
3 (epistemology ) #9 = # X # L : 8 #’% (inductive) ~ FE %
(deductive) R ppigik (dialectic): BA L HKFRAOAMHEF %
EEEAFNEARBE AR TP BREREERER L A
AR %695 % (observe and describe to understand ) ; % % B &) &) &
RAZLEBETARE LG FHRURIHEARTHLIMAAR
$3Beh A (model to understand ) ; MEFEH A R R4 ATl oy ik
REM A AR RHFRT (integrate to understand ) «

PreA (identify ) L 3bH| M eh 8B # ) (driving forces) & L3k
AR THIEE N2 — PRRBMHOERRATGRRAR
B A BERFRGARROEY k> X5 BAE (pattern)
PR (process) AR E R HAAKRL - B4R H - &5



HRN - HRABA  RENAA SRS ROERA ATl 57
I SF k0 SBAR BB~ BRI A 8 BB -

A ARZATR T LEAARBRARLATREFHAR
b > F 3R 65 97 &% F (environmental impacts ) 4. & & £ %
AEAFHARER—BRBAT A SRR BB R
(global environmental change )~ £ 4 % 4+ (biodiversity ) ~ Bk
#k# & (sustainable development) £ FE 1tk » it B A Bk
Mgk FRLMHAGTHLELRBRBR - A FHE - B LK
RER  MAESE AW HMAEM RAKKA AR H
Pl KR R BRALY L&Y E L3 o5 A - Tsuruta(1997)
ERERNBEFICEARETR AR FiH 1P Ay
3 F AM (greenhouse emission) #HFH M  Asiata (1997) H 3
EPRSRUBH RS IRGOMNA 258% (R 82) Hif
RHEMHBARINVE LRBEAIAERLLAENE BAK
KiEk EIRB 8o > B3 FAE M K&y



2o LA ARIBERAA

LA AERH AR ERAFEHARRIL &
My %ML RAS BB R PR MR s ERIBIAR
BALRAARARHEERAZ LA ARRATARAESL
apABEmradal - ArReE— 448 E (International
Geosphere-Biosphere Programme > IGBP ) » Bt A X @ 1 3 E 3
( International Human Dimension Programme * [HDP) > BppiE 2
#1H BB Es (Land Use/Cover Change Study Group of
International Geographical Union » IGU-LUCC) » 23X #R 5# ~ 5
% @ 3 4 ( Global Change System for Analysis Research and
Training » START) e X Fét#f b ak st FhaMey LA R 2R
AR EATER ©
s BB -4 Y
Programme * IGBP )

A AREARRSEKBRBAARGRAED - LT
REERE— ARt ERHORARHA RN E L PAGES
( Past Global Changes) ~ GCTE ( Global Change and Terrestrial
Ecosystems ) - GAIM ( Global Analysis, Interpretation and
Modelling ) . DIS ( Data and Information System ) ~ BAHC
( Biosphere Aspect of the Hydrological Cycle ) ~ LOICZ
( Land-Ocean Interactins In the Coastal Zones ) °

® ++ ¥ ( International Geosphere-Biosphere

o AR A &AL ¥ (Intenational Human Dimension Programme -
HDP )

EHERERERAARA@GTERHGERT T
# &3¢ GECHS ( Global Environmental Change and Human
Security ) > IDGEC ( Institutional Dimension of Global
Environmental Change ) ~ IT (Industrial Transformation ) ~ Human
Health

. A A %5t ¥ (Land Use/Cover Change )

AR tibA A 88§ A ATANEALAE - B ATHRERK
¥ 3t3¢ B 3+ ¥ (implementation plan ) #47 FF| Z K EMOH K °

1)- land use dynamic - comparative case study analysis
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2) land cover dynamics - empirical observations and
diagnostic models

3) regional and global integrated models

s B ESE g Liufl A BB REH (Land Use/Cover Change
Study Group of International Geographical Union » IGU-LUCC)

BReEEes 199 FRAT LBFARIAIHUER
EA A RBOARE R BN 1997 £ 1998 £~ 1999 F -
20002001 £AAHN - HHT - AR - 8 4A/HE - REALR
FRBEEF 4 EHREE > 2000 F 3 B&ETARER
HoE LA ARRLEE -

o IR A~ XY (Global Change System for Analysis
Research and Training > START )

sBEBETRABRIHARERARLES L+ R
£ M & 348 B o) 8 B Southeast Asia Regional Committee for
START (SARCS) ¥~ BE& I EARELHANERAHREER
BEN RS LA AR RATRARER  FENHIRRE
HRENE et ASRHBEAR  REREALE
% E-ERELEH R HEF BRESTHESNH
*o BomMBEMMELAMMRIREE  BATRFRBNSE
MBI PREALE  ERARAEREK  ARERESE

1)  Sustainable development indicators for Southeast Asia

2)  Global carbon cycle

3)  Global environmental change and food system

4)  Asia Pacific agenda project: vision and policy

5)  Millennium ecosystem assessment

6) International initiative on science and technology for
sustainability

7)  Biotic mechanisms of ecosystem regulation in the
global environment
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HEAMEIRAATHAE LHATHARAATN EHESTH
B dbobs B R e R B iR b E R M REGEAHMER
neZEELR B E LA AR EHOREZ-—RIE LR
B B FRARUXERBAERAE  FANFHXRT » /7
AR R R LA A B B B S — B A% 6 A
AR Bk AN £ B TR A (digital database) ¥ 5 F—
ERGHMEY BIBRA— AT EOETHRR HABLZEFREE
SRAMBBOAERE  ELERAEBREHARE ST ERABE
WES LA TR BN B EFTHRRGBETE Bt EHKE
BLARITAANRE LR —BREYFTH - THURARER
Bl 3-1 A% XBREHAXEATH RIS REFTERMER
BHEASNENLEL B bBHANE  2AFSHEELE
MATEBRANE  BALARLRLARELE MERA R IE
BANR EREITOmAHBERL EXZRERR HERK B
T #1488 5% » 56 4R 147 £ 4 8 E (rectification ) & & £ #43r ( registration )
BEIHRAANETRARTHAE LAEFEFARMERR W ATAE
%% (Burrows, 1999): K § # 4T E & & EEER M B AL ZE R
PEBE A A (scan) R fRMTHALRENRERE L -
oA E 38 AT AL (digitize ) Bp T s BA R HAME S RT B BR -
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RTEBTINHAFERAEEREENTHANE REESGF L &
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BKEL - BFFRANEERNLPES TR B LELUEHE-
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LA B BB ER LM e (legend) B EFF M+
$eA] A R MedAa 5t (compatibility) » £ B 5 AeMe -~ 8 - £
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FwE LARABLTHENRRA

F-8 EbAIA R & BAME TR

ExF A B L EHENEAIE 19041927~ 1982 ~ 1988 ~ 1994
PR R 1994 SR 5 ~ 1984 S oL RS 0 LI EH
FRLBAGCR - BAHRGEARKERET B FEEE LMY
B RARAMABHE AREHNSFREHAEAAERAZANL
R ER SER BN ERTRAESL -

&4l LHAABEETHE

i [l p% RS AH R K 58 ik
AW TR
1898-1504 i EREH 2 L DR
Fi 8% L s #
1924-1927 F b, ¥ ki 26 B SR
RERHHEH A BB ) B 86 2L
1981~1984 F 3, ) S - i 75 XAk
B i A H
EERHEHEL B AR
1987~1989 3 b, Y X8 K 3 104 s A
ik i e
P 3 b B 3] 10 X8 THAE
1991~1994 F ik BrABEE 46 ]
¥ FH 93 /¥
EE®HRFAH LR
1983~1986 NI ¢ } £ 8 X K 3 37 XM
£ B AR R
RERHRED A R H B 45
1990~1994 it ¥od FH 74 I Wi A,

H P 1904 5 1927 FHH T HRIR A B BT AR N a7
B AR EERE—BEAG LB bR FRTEIL XE
A2 (&N B SR ERAREARS -HERASE
Lo mASRE S —2E 1982 & 1988 £ 5 H 45 H EARAL
FRFAAET REIFZER ALETHANZEFEG—RMEL
Bd o B EMARE 1994 F£6FH 53 & B RAREE
FAZRE HUEALAMARELB Y  BHAUEKRTRAE
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IR AR A ) B 1994 EFHEE T B T 1982 &
BARE M 1988 £ESTH - HEETHAEATEEHRALER
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HZRAHR > Fihey 90 FRAUVEAERLAAAEREZRARK

17



AENTH - KRB ERZ 30 2 70 £ROBA TR
FRABITRENEROH  MELBEMAFERPREZEBE - 2
ERTREBHAFRAHAGLT 4 -

REBBRORZ  FREFRTBRZENER > -5 — @
HHRRAERATH LRI RR A AT
o RFREBHETREBSW -

18



228 BRARLAR
AHEEEHBLENOR Y LRABETRAREAL H
@ F

— RS FRARLHFAERON

KX 1982 ~ 1988 ~ & 1994 &) T3 FH 7 A LA A B35
MR ARERBTENARENERA LA ARRIEE IR L
HOHFFERTEHALTIO -5 AERIELERALH
RoOMEZMME a) AEAKESHHAA (proximity) +b) B
R 469 88 35 & (proximity ) iy 33 b4 4] T £ o0 38 48 3@ SF Bt K (logistic
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Selected Regions in the World) » AF L EMTREAAERX LR
HRBEREEENBETE - NS B oS, ABRREAR S
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autocorrelation ) 2R Fubas 4 FrhE (hotspots ) LR F & Fib
BRE R sy B4 (W 4-6) -
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Land Use in Taiwan 1994

B4-2 M8 L AAAN (1994)
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Sammary Statistics of Different Land Use Types
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Change Tendency of Agricuitural Land Use

Diffeconce in Change Tendency
YRS~ 1054)-(1958-108D)

W 4-5 &M BdTR 1982 £ £ 1994 £ 408 K4 %
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Hot Spots of Agricultural Land Use

1958
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