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ABSTRACT

© Carrying Capacity was originally associated with ecosystems management. In land use planning and
_growth management, the concept is used recently in foreign country. Carrying Capacity is viewed from the
standpoint of resource supply oriented and discussed under the limited conditions of environmental quality
tandards, resource supply quantity, public utility capacity and land resource avaﬂabmty, the bearing degree of
nban growth. Generally speaking, planning studies that use the concept of carrymg capacity fall into four
gtggones : environmental, perceptual, institutional/service, and economic. The major methods of carrying
apacity analysis are ecological planning, simple measurement, mathematical programming and ecosystem
model. In order to understand the operational feasibility and limits, the anthor and his aduisor have conducted
ase study of Taipei Metropolitan Region to develop an unban--Environmental system model of simulating
e dynamic interactions between urban growth and environmental resources.
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EHBEMZ S 2 - BHEHAELERAZET
B B LRBBTRHERBEZER (Fiin | Lk
Bl BEREZAERERS)  RQUBERZ S (B
D KBEBRZRAE Y ARBEAR) BB fiRAD
BRI ESENERAB LIS SR EAESEGE
ZHEEESR > BREHEST (Qlalitative Analysis )
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BERUEEBEABSEA LM RBEFE PR
HMESEE ZEERT o H4L» Godschalk ( 1977 ) [6 B8
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( Economic ) HHE ;
RSN ( Environmental Carrying Capacity )
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M+ T AR A AR AR A AR 2 A - R - TR
HiE 2 ADREBERGEKEBEEIIERE 2 A D
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H) PREEZER  HHERES - ADEE FE)
—E MR M BHRRZ DR AR B
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2o AT

1 R B R

5 PR I A AR AREP LS £ (1969 ) Rl Z 4
AESRBIH A > SR EIIE Py B R B T 5
iz ERENRHERAS L HERTRFEERERE
» DLfE B e 2 - Hb 0 B AR B DL DG b B P ) 48
(e o EEFHRZNRERE | FARBEN AR LM
BAH—EBEAES (Limited Ability ) c B F S BHE
EREBESMTEE T » HPRARE IS Junda (
1974) IRIEHDEE B K> L8 BRRABRSER

J)y B EEEAR fIE LA SRR (_
Performance Requirements ) » HGRE M A HEHZ
AT - BETERA - WO EREEHEE AR L

W o Wallace et al., ( 1976) FUERL AT HA
B4 > AT g K £ 44 % (Toronto ) MEZZE &~ hHl
» KBTI 2 B B - MU 2 TR D F
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MBS KRS E 2R HE AR B A S R
VTR BEREN  BEERS SR a8
g A A P S B AR TR DR (D0 2 B B AR A
BRI Wi (Amenity ) » B BEE R B
AFEZ T8 o B4 » S EIFNE S5 EE ( Bucks County,
PA) BEZHE L HEREE L ERRE  BIER
FArEREREAKREEGNE  SHERANEZEHLR
G P IR B T ( A AR BMIEME S R
FABHRE ) o +HBBERITAFHREELS AT
' J1 ( Site Capacity Analysis ) » DIEERBETHE R
 EBEHBREENABIBERZES o
+HERATEARBERAES HEAN L RERA
B BB EE - RS BEE L SR
R B SR R E AA 2 B RN - AT ANRES T TR
% PHEH ZTRE A VEEBBERE TR - B9
B ABS RS BN o

2. AL B R

U GEFRZBAEERER | ~HLENERAERLS
BE R BB ERTRE 2 BT R 18 55 H SR
TR BRAER—EEIADE  BHERKADKE
HABERRZ EERE - CREBEETNMFRAL
BEBEZ N8 » ADF5E ( Population Thresholds )
BHEEAFRZEERH (Output)  BROEEAHS
BB PR SR B R A A T R AR AL BRI 05
VRIS o T A X %S ( Man-made Systems )
T © SEERREE » KBRS © AT A RRS ) RS I
RN RS — o WL o REREA Y
bk I OBRER R R B H AR Y o AU TRRE R SORS B R
W ERBE R A DRELES S 81 ALRK
B E R B RRR T L2 - KEHAD
2 0 BRI RS
B RSB H RN ERREYE ( Fiscal ) ~ &
(:"Econor'nic Y~ EfEE ( Bnergy ) HEWBRE L BT
o AOFREZ R A A R B TR » "
TR RTE A S IR R M R S BT » W
BRI R R TS TR E R B o

G it R i SR 9Y # 3 MRutgers University
w Jersy Department of Community Affairs
ti— % “Current Planning Capacity” Approach »
=R BEHIIRA A ( Environmental Constraints
SE—HIEZ A D REME  SSREEEEE
BRI RREE o M EBEREEZ A5 578
RikE—HE 2B E ) o Clark (1976) M AEZH 5
k2t B0 45 78 BB 3% N Sanibel Planning Commission #

-

ERE LA 58 { Comprehensive’ Lanci USE*PE’&ﬁ"- =
) o R A Z LA R S PR B PRAE ()
a0 K~ FKEEREE S HUTK R IR R
VKRS ) BB ACHE - DR RS HNERE o
4 WANALEERM - EZIRERREEE S
i PLEBREEHE  ( Environmental Proection )
Z B o ERESEEM ( Maryland State ) 2 Maryland-
National Capital Park and Planning Commission
(1977 ) & B Montgomery County ¥ Prince Georges
County % SIS ERBEERE T A # - —EE -
TEEFMALAEREZEES (Public  Facilities
Capacity ) KEHEBHEZRE  ZRZALERELE
. EEEEYREBEET T ( Solid Waste Disposal
Capacity ) ~ K84 ( Water Supply ) ~ BAEEE
T4 ( Waste Water Treatment Capacity ) » E#&

§R 2 A1 (Transporation Networks Capacity ) »

BEHETHRBES ) ( Existing Educational Facili-
ties Capacity ) © B4 - BERBAE - TERHE - 8
BUE BN SRR A S AT R R R EEREZ AL
% » DIBREHE B BB % & » Rahenkamp et al.,
(1976 ) BFEHFHEPEMNFEE %8 ¢ Sparta,N.J. )
BT+ B HE ( Master Plan ) - A —HBEZHT
BT EEHNE SN —— R R KRR R
BEMERAYLENEE AR - Rl —EZ A
FHREGHEZ ANREME VB BEERTEKRE
ESE W ETERNBERGZER

A AEBLRAOPBEZHR - EoEEY
AR MER BE o Wilson (1983 ) Bk 48
RMEE » SR TATRBE D ERAAKTERE  ETE
FEABAT » GHESHFETHEA » EA0H ALK
ST BT RHECEE T AR » BrR B NEEE ( Minimum
Lot Size ) o Pizor and Nieswand ( 1984 ) 86 &
ERMTRKEHNE - BT KERBREAZE  BBE
ABRABRBZHRET  —HESBTHEST K- &
K BRI ( Septic Tank ) FERT ZETH
o EHEZHT KRR EEE T RZEAT « Brgs

EZHBREE- '

CUEAR R AR o EEE AR E
BT REEBE » BUERERE B o —HEEK
BANBREMER  THRLPES - BEBERIE - E
AR R R At 2 R R i B R B L B
» IR Z T o —REUMBZAREN READEE
PR - Bt - EERRRE-ZBEEIHEE (fln
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SEFEREREEN - 28 T ABEFEYE 2 MELRMA
o M ARZEENEE HESIARZALKEM
Be Bl ADEREMABEHEZHBEAREMEREE
ZESEICERE  BERBEA B EPIRE 2 ki .
- BB BT M

Wof B A E AR A AR NS 2 e i
(Blhn - B BHMLE R HSE ) - GEEANTE
B R mE (Odum, 1970 ) « MR RERD S
FEHARBRYE  MIBRBHEDE » REBEARNEHEE
Z ANBBERARM R -

4. B R Ry

A RERMEREL Odum (1971,1983 ) B H - HEH
MAERSGESEARBREEZ EABS  BigHSEREE
TR kB rEyERrg . 25 A RBEERGEEE
LotkaZ &R ZHEE M ( Maximum Power Principle )
» FERE L EAEN - GRS R R e R R L2 B
HERS  REREHAEREZEZ N - BEBENFE
ZHFEHFOdum and Odum ( 1972 ) Ll Center for We-
tlands, Univ. of Florida and Bureau of Comprehe-
nsive Planning, Florida Dept. of Administration
(1976) » MR BRI RS ( Energy Transform-
ation ) BRI R 2 200 » R RA S
MR R RARN 0 B4 Bl EEEREE A
B o

W AR RRBE BT T

R FERBEERREREES TS
H—RE s ( Mathematical Optimization Model
)} BT BB ( Mathematical Simulation Mo-
del) c IFLEEERERSLZHEL > M52
IRz A (N ) 4k SUREER - HEIERARE
FEMEE 5 BAS BB BRI
iR A R g - B R BT - it R e
B2 IOE AR R BREETES - mIERM Bk
EEE WXEBEEED ( Descriptive Model ) ©

EEGERAEERFEMZES  BU—BH—8
BE %A ( Urban-Environmental System Model )
(EEE 1966 » BREENHHER - HREEREL
Az RERE » BEETRENRERAER RS
s DRI TREE o BB » SRR 2 B AE » /il
FHEIE G EABR T BHIFMR - REREEE - LIk
Bz AREENHET HERZEZFNBH - BT
YRR 2 e G — 13 45 EEHy (-General System Theory
Y Z BB %# ( Open System ) BB HE 2 RFEdE -

g L=

Pl 8o B B A (First Order Differential .Eq
ations ) ﬁﬁ?ﬁ%’ﬁf’e@%ﬁﬁﬁ&@%Z*ﬁE%ﬁ% © xaﬂﬁ&%ﬁﬁ
S BRI R R R Jiﬁﬁﬂ”rﬁf@
P AR VB TR B 43 Ay BR BT A L e A BB B 1
DTSRI v B o
FERZEB A HARLRBRM :
F e ( Systems Approach ) BH M g )
P8 A7 ( Deciston Analysis ) = TR ; ERIEEE €
PR EER A 2 W R AT HE & E R 2 MR
WA R ANRREFERE 2L - LEREREEE
BREFEN  AERELT BB RRRBEZTE
HRE —RFHRLBE REZHEREMBEZ v
Bertalanffy ( 1968 ) BriE i & Frafl 5%t ( System ) /Y
16 R E B AR 2 ST R ( Blements ) BT &AL 1
& LIS E E R AR R T AR R - R
PTG o R A S5 B RS> BRA » T4 B
T4 ( Open Systern ) BiHEERHE ( Closed Systeni
c BAREHASER —HE BB A (Input ) HRIE
(Output ) - F 8 MBURE S HBEG | HERKAE
R BRI o TR TS S R B CRYE
A - RRFHABR B ZHERERS  XEZE
BN — IR s 0 BAAEZEFEY iﬁ@ﬁ%
J%@&LﬁtﬁZ?ﬁ%%% °
FAEMBEEMR R - Al BEEE ( Compl
exity ) Z ¥k ; Simon ( 1981 ) S#EH—HHENRKE
BAERERYE ( Hierarchy ) » BBz A ZNHRET
4> ( Decompose ) 7 8B LA B 2 KA (Su
bsystem ) » X RHIRBHR A BRHKEDPZARER
R BEETHHSET BBk~ EHRE  S7%
MREARB R 2H G THEE - REENEZRH it
ek s WA RNES S BME - BB EEERIN YR
FUEFTBCR 2 308 « 404 o .
HAKBREEEL 2 R ( System Model?)
SRR KB A BB BT - R
5 > T F# R SR T H » ZERERE %5 ( Time Se
ries ) TREBEB L RE » ERESCH I LREEY
B i SR E R SR 2 - AR R EILHER
IR A BB BRER AT - Bl » AR AR — R HE A
#4158 ( Determinisitic Simulation Model ) = B85
KA FFH (von Bertalanffy, 1968 ) :

d;
_&_ f(Iu. ...... Toi 1 Q1, Qe t) 4

dt

i=1,2,3 K



(a) (b)

“Tows ¢ FHRAHEENE -
Ql' FAENRER T E
Jon ! QG FQ Zﬁf‘fgﬁ(Rate of Flow

Jsm, n i

t R

Q: (t) Qi (t— 1)+“-Q—At {7

¢

: .."‘Qx (t 1)+( EJH)I - %J]n)&ﬁl
mEi o mEi

BT EHRBA sk
(e) (f)
Input Gutput
e B W T fam e
(i) (3) (k) (1)
. ! when + > _{
Ba O when + ¢~ g :
J
] Jor.o J-Min{.! “’0} _j‘—‘
R Sl P ;BN w% SERAR HAty
_ @ 2 E%ﬁ%ﬁﬁ%ﬁ%ﬂﬁm&ﬁﬁ
R % Jwi— 2 Jin (5) RPN A9 g4 ,
—= Z Lz Q@ ®)=Q: -0+ [y ®)
meFi n=i R Wi (Jon ) FRRGITE BRI DR
1=1,2,3,k HAEHFE (Xp,p=1,2,q) ZHE B » e

FRE
= EQ, X, ) o)
=128 k p=1,23 q ‘m, n&i
T BUEZFONFIREREE S A (Al L BRI AT
) EE RS
Vi Nﬁéﬁ@@ﬁi@}ﬁﬁ"%§$¥ﬂmﬁ 38
HPOdum (1971,1983 ) REF BB M A RERR
( Ecosystem Model } » PLE Pl Forrester { 1968 ) R i1
= RSEEBE ( System Dynamic Model ) o BT3&F A
AERBULEERAFELY > BHEREABEAZGR
S ERESREEE  BEA—MERERE
Energy Circuit Diagram ) » Pl R K 2 ik
EBRAHEILEZRE  LRETERIEH > EHRG
cHRENEN REEREE  BREA-ERETEE
( 8ystem Dynemic Method } * B X DYNAMOE
PEBEER S, ( Computer Package ) » F BIBIHEE « 55—
P S il (g
fﬁ%ﬁﬁ“ﬁfﬁ?ﬁ;ﬁZ%ﬁi%ﬁE U&ﬁfﬁﬁiﬁﬁﬁ_ﬁﬂﬂ
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