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ABSTRACT

"Carrying Capacity" concept was initially Apracticed in the field of ecosystem management, but its application to human
beings were frequently rejected by social scientists for its failure to include the variation of standard of living and level of
technology. However, carrying capacity concept has been widely applied for urban growth management since 1970's. This paper
describes the origin and methods of carrying capacity for urban planning; four aspects of drawbacks are also discussed: (1) st e
of urban development is not identified; (2) relationship between city and other areas is ignored; (3) symbiosis between hu. ."n
society and natural environment is not incorporated; and (4) the correlation between carrying capacity and urban sustainability
is not clearly defined. The merits and drawbacks of the recently advocated "ecological footprint” is also discussed. On the basis
of urban ecological economic system, the prospect of carrying capacity analysis is suggested. Despite the uncertainty exists

for carrying capacity analysis, it is emphasized that carrying capacity analysis be continuously applied to address its relationship
with sustainable urban development.

Keyword: carrying capacity, urban growth management, ecological footprint, ecological economics, urban sustainability.
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R THERGE A BIAY & B B R FE R 2R B R S IR R
FIZE » (8 AN BHREIE18 B AR RS0 RS » MRS
RREGMEBLLRRARLENRE - A TE2H
. (carrying capacity) B 32 R & AT IRIEE Bl S H b8
T ARBRMAZTHREES — L BRI AT
K-EBEYREBLEENRAERR B8 K'RE
Z ° Odum(1983)ii ¢ —$EH R/ AR Z 5 (maximum
carrying capacity) 8 5@ % % 7] (optimum carrying
capacity) : Bl E B — A RIRIEMEXHNR ALY R > H
BOZBREMUMBEENHY - #ENBERS SRS
WM BNREAYE - ERBEARES AERY
1970F KB FE 2B MABNERE - AFEEIROEZH

(human carrying capacity) H@@ X B » BT - EmE

RItsth EFTREAETFRIOAN OB - R - FE It @RIERL
TEZRB/EZNELSEAR AETE - R
2 AP R RE Y EREERNEER— W » BF
ERERF RV KIS RS - (BR » EEFEAM
BEN > THAZBAOME » BEEREEZKERR
MEBFAHRTRERE - URAERFEN AN EEZZ
# 8 (Daly,1990) - HE » BFE1940FE  FIREZHES
EITERRRE R th T IEZIIE N - FEEK
Aldo Lepopld7E £ BIBUHTER BT M ARFERS » 5 T 4% %IBUNE
BE  BRENBE XS MERR A RS Vs
SEREE - BN EITARI e R M S 2 W R U I e e
(bucks) ° B 19425F ZE{E T 23 HE T/ NEETIELL S 58
B RERHEFR Aldo LepopldFfi#2 Hi i 2 T M 18 5 4 BE R 4
EERHERE o ¥ Lepopld i ERth MFT 2 5 88 & iR e B
B - hisHHEBRE TN RR— B - SRR
MM BIEBIMNBATEBE @ : (BHardin, 1993, p. 211) :
19435 B EAFH 2D NRET £ B Aldo

Lepopld & £ AT R & 69 » te /e 40ty T4 LARDIEATAR

BOHFRARGRG . o RERRBLERYRER

AR LRRBEORLHNAREE

T2 HRRBEY AR SN MAME > &

RABZBGHEESG. -

ERREN AN BRSNS BEEEREBA
HHEE R AR I - IO RMBRER T ASEE
HIEREIBZ NN > HEGL WA "BHFRSE LR -
{5141 » Catton(1987)HFIRIES ASEIB S H R ESEFE
B IRBTR SRR LR — TG FR A0 T8 2 T R RE ST RFRO A T
KFIFGEE ) - TEHEET - TAOBUBET 8 AR A%k
JEE RS W (I8 182 e v R S B - SR7E19024F > PfondlerBlIEg
ER TR ik B SETE IR A 2 17 (B Martinez-Alier,

1987) » {HR MR BT RAVAI 1T S EEEHDE -
HAHERE  BAFHEN2300F R BTG
REFHED  BEENGEEBEREBATHEASEE
$£230,000F FHEAE > th IR 1K T K #1002 (Hardin,
1993) * BR T EAHEARRERS » HERAVIEFEBI BT EIE 2
FHE ~ B~ 4 - R - BERE Daily and
Ehrlich(1992) i E I IR # ASENA T HES S4MY
B (biophysical) LUK it & #(social) © it & EHIAZ b
AEREIEEKENZER  BIENAENE S HEALEY
ERKERAR L - B - BEERRIES » AT
HUFAER - BEHHOMEBRBIW : HERIEY) - KBS
KEEM R M LRI 5175 0 iR — R &R
FER ) 3 2 T 88 LA 2 ) BB PR 81— T B SR ok R (22
Rees and Wackernagel, 1994) ° Daly(1990)#5H R B gEE &
HE BWMREL : (DEEKYE « QBFEIRHAEY : (3)
BHEHE : R@E S ENERR » BEABRTEE—H
BERISAD > (ERERBE 21Kk -

B 1960F LR » AR NP CHREHZ LT » AE
RBRERE R E TR EEE (Godschalk, 1977) - 1EERH
MBIHEHNEZ NS ZERAL RS ERNPH » HEE
BIAHTERE IR UGBS R RIS A S HIE T » A
RENTRESZISHL RN - B2 HAWRET1980
BN B Mk W R TS REF G R
£ - 1987 M R R K IWECD, 1987)— B HF) 1L
xo KERRIEEMHRBEMCES > RSSERZH
BFEFETHBREREBORZ RS - 19914EINCN »
UNEPRWWFTE! BRERIR MAsthER 1 — Brh AT SR

TELABGATBEBELRAGELZ AWM T
HEABRZIAEST)

REMANENEZNHETRRAOBIIERE > 2
FARER M B R A EBIFAIR © Wackernagel and
Rees(1996) 71 B 2 BRK A 5% P2 BH 2448 1 4 58 2 A 8 2, 6
HE 7% WE L EEEEE -

AXH B EIEE S NS E TR RS2 A
SHRRSY - WERRITEIR BT A RIS 2 B - 5
% ARKERL,  REA T ST @ 2%
WREEZ A RKH R -

=N BFRATHUBTREE R
6 T4 13 [ 4E |

ERARNBCHEHRBILEH - BRI 1960
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A » BEFELUan L. McHarg S (Godschalk, 1977) ° 85
McHarglfi K %1 725 3 fth A 5% BR AY 4 HE R B 75 1 LU R Mk 8%
TEDesign with Nature(McHarg, 1969)— &R B HIR
DUEZNEER - HRMAREMEEEN LER » %
e ERT G ZEMNE YR FE S &0 T TEE
R o SEPRIRIGATE ~ BE TR M IRPSER L A
REBICHE LEBBMEZ TE » (HRMcHarglE 19604
KR BRREIRE » W T 1960F LRI 7E 2 LITHIBE
KREBE@AVETRA] - EEE—ROR > McHargfI3 B
HePE TREERTTRREESEREZE T INHRE
Bifi <

Holling and Goldberg(1971)32 4 KE K & i RIS
ZNABR—EEENHEE > s HRAERIEN
(resilience) 58 % 14 #i B P (bounded stability) ° Bishops%
AQ1974)ENFI A [E1{8 ) si8 e M B i - B3 — B
MRRE AR - RARE T IERE - () B REHEN
Rt QEAREHBREDHFELIEA (assimilative
capacity) : (3)EIRERIERIARTS « LIRG)ER R EEERRT
1R A9 BT #2194 15 548 (acceptable quality of life) °
BishopsHF AIGAZ NAES : [—(ERBIEEZNERE
EKET > THEOAXEHEBEAOKRESE)]
(Bishops et al., 1974, p.32) - H? "FIBSTHEERE B F
R PIET o mI - B2 HEIRE R BRI &R

Howard T. OdumF$2 i DA4E SERE B i Bh RIS 5 SR et
ANSCGRAAEIRRRI IS B R B NS A 2 EE B
% o Odumig i —HEMN A Z HRIUR P S ERE R
A BIERTBERER U BRI I AR AT B AR R LR
A (Odum, 1971; Odum and Odum, 1981) * — 3 [& & F|
MBS » HAS AKX o 14 > i —{EhR s
BHREERE LT BARERBERA - TEARE
B A)  AIPIBT SR LR E R AR S ER P
&N - REBRIE R » ARZHMEFNARS RBYTH
HReE > BRAREHSF - HOdumBE B TESZ T
SRR NSRRI S U B itk & B € M) (socially
determined) » i ;& @it GHEERZMKEH) > TERFHIE
B ll(competitive survival) FETZRHT ©

BEETS L > EAHBEHBEEN BAFRNE
NS M —(E AL E - eTHEZ RS o B H3thRI A AR A
RSB » B % SR 5 € B (Schneider, Godschalk, and
Axler, 1978) :

BRAMALETE TR IS T » AT
THATER  ATHMAEIALE

TEEIEE ~ $58 19602 19704 & T B & & B SURR
1% » Godschalk(197) G E TR R EHEITHEZ AR
7 RWBLUTIWEEEEE » 1986) ¢

(—) IRIZRE 2 /J(Environmental Carrying
Capacity)
LAERERHE : LI - U - N A - Bt - K55
BIRGIAD - 5l - WE)EHABHABRZATS -
2. RARKE oK - HIEE ~ (LA - hIE B AR T
Z BRI o

3LRAEREY  KE - ZRABEHANELEELEZHE -

4. BEETH ABERZZ R -

5. RIRFER + KA R SR AT IR -

(Z) BBFMEEZ I (Institutional/Service Carrying

Capacity)

| EBRFEREMRE 2R -

2. ZETRER I : EBEARH ~ SARHE ~ TOKHERRM - 845 -
WERBHET ~ BRKBERBAE -

(Z) #BBEZI(Economic Carrying Capacity)

1. — B Z R EE B — AR B AR R AT i < B i 58
[

2. {FERIH -

3. LU R —shiEsth /i 2 A ) - BRI
Ké o

(M) KBEZJI(Perceptual/Behavioral Carrying
Capacity)

1. NS TH SR BRI R 2 RE Y -

2. N E R AT i R 2 R -

3B EAENERTYBZ ORI Y -

4. NERRAIHASE -

VB EBMEMES198)URREAST NS
R E AR B 2 AR EEANMALE : 585
LARFFZE 4 3th {58 FA A SR BB KER - 58 Z3HBIS A — 35
ZANORE ERR o —MIEFREZ NN » FiiRAZ A5
RothER » vIa SN - () MEREEES T
QAORKFME : QB ARTEAMER : UR@EESR
MEL - RIBIUEST AL EEEAR - BRUK
B RREL L -

HREZNARES I AZETHREERZE HRRY
HPERM - B HBIENEREA LSRN » EEATE
HBRHITIM T T 5B ER (Schneider, Godschalk, and Axler,
1978) :

(WERREETHARRBE - B - HL2ELRE

T FrReAZ MM RN AR RE — EHEIR

iy -

(2)E& 5 B9 A\ P48 (critical population threshold)# i
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E °
Q) ERERFEAZTAORRNEZNTREER
ARHABERZ N AL -
@FE-BRFEHBHRROBRE RS » BRAR—
FEPIH -
Y #Godschalk(1977, p.9-4)FT & :
BEHAUBTRINGEETAREFARE
ARWHER ARG R GEARHAE R
BHE - RRABR S MBEFX - ARG T
VAR S BT Bl R A A AM 89 M5 o
BRNAURTERBIFE LSRR - R > HKER
REARRERSRE  BEEHTAREEETHE
ZHAH o MR T HEREIFEARLET

B - SR REREM

FE & IR R dh#R (logistic growth curve)fS i F A Rt
— YRR PRI IR G - kR G 2 I B R TR
EWBEE ZRR(ZE) - INUBEVRERNZE
(IR R R + KERKZEYHRE » THRAERREN
EMZERT)  BEVRRZEERRE - 1N
BREVHEBRRERRCER » £VRFBEA » 28
ERBZT) - BEFHRMRTEARESEHTRREE
BZNAEER - HREF UG ERREKNEE -
DRI B AR B R AT AR AR AV — P
B ? —EEMHERFRIPEE » TEREHEEHBBN,) »
REPIREREHG) » REBEFRNEK) » HEHRE
HREHRETFR

HE_  BhHEANEESZRR
— R AE S AR AR A 10 - FRUUERT - B
i3 - RERBHE - EITRNEE RS AL

=327 (K)

dN/dt=(1-N/K)*r*N

ZBUIH

A (D

B1 FESHNRERE

EASIER - BT HBAT R — T ERIFIRCREL - B
B LA E R KA TR SRR SRR o Bl
[ERAETE A EANEBTIRIRE - A GRS —EL TR
HEHE - ERTGERAMNERIREERGEALOD
B FHEME 5% - 6R - RAFZIM - [H -
MANMGEBERRABE D - REGRITBIS TR M
SREMPREE o SER LA RBIREGETHERNANESE
AR RAENE » UREANRZBAR - ERSERRRS
REHTHRBGIMEEERA) - BRETH RN R B
BRRRIB D HERA 256 ©

Bl AU EREARRENRE

HHRREEETRE RN AS ZEERAEN
RENATEE  UaRARTRE-BBHRENES
71 GFEBZATNTR - R ERSEFEKEZEYN
B hEHF L/ U T AL BT ESERE » B
HARBREBMNERE - B8 - BRARBETR TR AS
REIEE - BTGB A T RE S - ik » BRIR
35 B AR TR 34581 L (coevolution) LA B ELFI| 4 (symbiosis)
NESERZER -

SREN - FHBEABHERIEENEXE ?

AR AT B REN AT HRKERRVESE
X HRE—ESHHIAORERNRRTIEHERZNE
BA - st —(EREER T » M —ERRER » HA
G RBFEREY - M5 —BE TR EELURMAR
P ERMER - SERBTRRRBEEZ N > ZERTEEE
TKAE 2

S TAREISIRET AR

BRI RMER » SEMRHRETEEFAAR
&3 [ - Wackerngel and Rees(1996)32 5 B4 BEZ 5%
FrRENARS » thEl—MERTRE X R A B R T EA
BEFAEAZN - thfE—PIABERZNAES :

r—4 RBATARBALEHRGERMERL
AAHWHRT » B G ARG TRAELBEEDY
PR R R

;E{EERS; » EA L BiEhrlich and Holdren(1971)Ff 2
NEHEYBHEREDOAR : I=P*A*T > B—EH) - 7EIt
ARG PEAOE  ABBABRAEEER  TEMKE
5% o Wackernagel and Rees(1996)5E it — 15 —{E @R
TEEWE S — BB HEE T EBEARGEAHSH
iR A BTN ER 0 ®it > EAOBEE g8
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TR )% A BB /] © Wackernagel and Rees{E 1IE@ %
REHHBEEAR - RBEEREE W (ecological footprint)ﬁﬁ
& B —EESA OB ERNRAKETREN
FHE4 RE RS T EUKIRIERR REST S ERY ERER
ERER -

R EA R  (RISAERRHSEEREE
R AL A e TR 4 FE 3 ~ B3t ~ BOEESh ~ FRAK - AL
-~ RIBEETREMIE » RIEIGE AFTE SERtmEEN
> B A OBENSZtERATERERH ) © Rees and
Wackernagel(1994) LA & K VancouverfJLower Fraser
Valley B - 3 B HZEBFAEMILORE - 8Y - k&%
MBI R S E m R 2265 - Folke, Larson and
Sweitzer (1996) LAk FERGHG20{@ &8 T A O FTEFERIRY) »
HEHE AL E R E RS I EEr2001E - 21
B Ik » Wackernagel® A B ABIME T 2502 {HEBIR
B RE R BF - TERIRA R i E — RSB E RN
HRER B AR HA ST > RIS B kA H ithith
&M F1(appropriate carrying capacity) ° SR —3E
WERAEEE S - HIRGIM i O &R it

BERNEFBRER » iITRZENEZ IR HE
BITBEEYE LREREBHMIRMNAEZ S (Rees and
Wackernagel, 1994) - HR £ RERHINERS A HES » (HH
H R E - BUEBIZETR - AT - BRNEES
(1996)/FE S LAOdumBIBE B M4 77 4 » (B 19944 & LE
GRMA LRSS LEREN23ME - BEZFENNE
oo ZKE(1997) 0 FKE ~ BREHO199INFEERNBLERE
B S VI E E S AR R - BEFR1998)TE
WRETAERER B A EAIRRGISTRR %1% > FIRBERNERE
PA:  HEBREREBAEZIMER  SiasEE
BEIRIREHIREIRE -

THRERWIES  BEELREATHAWRAKEREBA
F 2 FA M RS O RE (2 K 1) © E. P. Odum(1970) 8 LA
BHRINBE  HEZNEREANT KERESSAMA.S
ARV ERM A ARSAE S ERM > 2B Rt
&+ 0.5 NHAERTT B TEFih) o (B A EIEI1970FE R E
B (HWRERRBEHRERHEBIIME : kZE2RHZE
# o QRBEREAREREZR : LR@)ZIBERES
RS HEBMERZMRERZIETHRA - TEEBEH

F®1 EARSHREESENTZ NG ELLER
B & W b naE =] B & ® B m B
O+ AEE Y | O LBEARSNHEHEZEA |OBS LiERHYE | ORZBEZER - OfEE Lith
o RIERM  LIRRERIREHA | E2F - {EH -
SIERASSHeEMERN |OBRERIZEHY | OBLEILERS - O & HilLith
. e W e HERITH
OAOREMHE |OLESHEHAEEFEE—EE OVHBEREIAD | OMLEBAMRER | OMRKEBR
FHREZBTHREZZA | BEZEREH - ZENREE ENE -
mj OFSHEEASNE | OTHAFREIGHEEL | OFHEAD
: il REA ORI
OB AFEME | OBEEMEEEKET » BAF |OBEERTE L | OBEFERELER Oit&tih
iy ELELHFER R/ ERG@| FEREREAOYK | OGS EEL ST EdaEhati=y
B - &M THEF - i d 13 & B 2 B ENRRR -
O SRi:@
OLRELAFER | OL—KESHEARTAHBIE | OZ@AMRERL | OBAELS O PR %
BB 5 2 BRR o BHEERT | BREITR kit
RERKZBETS -
--- P EBFIREL OMR4IZHMER MR BIE (OB RES -9 | OBLHEIHHRA
B HIE S ek -
- ERRRRR VL O HMABMNMKERFS BB | O BRI ERE | ORGHERSE - HEIR
{LEER FIOASHERY - B TERIRE 2 Kt &
% °

FHRE : FEERREL1987)
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BeRRERE () ETRIGER L) RSB LIRRA
HEARREZIG : Qb AEHEFEN AT SIS 4
BEUCER A « LRO BRI REBEM S B
- BRREBENTER - TABSH - MERTE R

&AMHA&&#(I#N&)
(&ﬁ)

gl i il >
Rl LU "

1900 1950 1995

H#ATER HEB—LELHER (2uR)
(2|)

"“' ’meunn:lf
//7/ ( Za

F#RR : Wackernagel and Rees, 1996, p.14

B2 STEERSAEBERMERMEENRS
HRBASHWEELE T IHERE

TANTREE AR S0 — (B57 BB A5 » (B
BOREHENEE— S BE 220 :

CEEEENER - AT - EXIEY
Wackerngel and Rees(1996)$8 52195 AR AEEM: +
st B D T A IR FEFT TR T AT 88 B 3819 (2 ) - 5
o WLAS BT T A LR R RR IREA TG
S o hENT AR LE S > BB MK ER RN
8- WETHEANWTFTER TR R IS FERESH
SR - thENE AERRH « b2 B LB SR
FIRBITRINTE - REEE A Y B RBIEE S 2 FEE
& ? BHEEEER)EE DL FHER - —(EhEERE E
EIRANFRARZ SRR » AEEH X HREmEE -
DeaBtEas RMFERsEERRALL TR
A THENEZS  RAUSRBNESSRHE » 54
ERPRESK A2 B REREERM/D o« LU

- BEE - GBS ARSI > {8288 T RR

SRR G EIRETREINER - BATSELELER
H 2 B SR B 7E B 29 1eR L) - 7 L R 1R
% RLER—ERBRETKME » —ERRREHRE
KT R BB E AN IR AR BRI S 5 - i
ARGLBRRBR T T HNABTREEES - £28

T2 SIBEEIEERR  HAREERSR  URBHAES NS

B B 1960 1970 1980 1990
REREEE F B (10%sej) 492.73 723.83 1716.05 2173.25
F L REMETREN & (10%sej) 418.23 444.71 498.68 651.03
HEOBEMER'(10%sej) ' 745 279.12 1217.4 1522.22
EONEZ 772(ka) 6412. 74 2259. 22 87884.82 84174.19

(0.18) (0.63) (2.44) (2.34)
i BEfE & (10%sej) 55.44 168.22 860.71 972.2
WA 113 (km?) 4772. 11 13167.68 62135.16 53759.73
(0.13) (0.38) (1.73) (1.49)
IR 75 % 74 (k) 1460. 63 8977. 54 25749.66 30414.46
(0.05) (0.25) 0.71) -~ (0.85)
TRBESEE 38R 2.90 1.52 2.41 1.77

32 LFHARR : Huang(1998)

2HEREBLAS G R (B OREE/ALRBAYE)X & H

(YA EH aMGER

3AAEREBLENG BN (W ﬁdﬁi/d&iﬁé{ﬁ,ﬂ»i)x & ¥ @i

()AE &M BN
4BMAYELA=oHE
(AR E M M 612 %
5P A A R=d MM B/(E O R F — W SR )
=HHHBELNBMAHELSH

RA-—MEHELS
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Huang(1998) LAOdum*: SERE Bt 77 12 A7 3+ 3 4 M8 1Y (I8 - 1000
REMEEED + LU FH RE (A 5 Pt — DB o) A B2 i -
[ [ 4 A Sl L B O RER - AT SAEE R S8 A
+HE B A FE N ERE R - 340+ 1960 A S ITIRE(E
£574.5%10%sej * FHE 120.181%(74.5/418.23 ) &5 MRIFEFR HE
4 EERIRESE < UL HEST + 1960 F E@F M EZNE
0.05(& A B fY - BN - F1990F 0851 « HAERE
EE L - S8 SRR RS KR GEE B EBERY
itk = (HE Eh i HE fE (5 FH 80 4E RE OO L RE (/7P 8l A RE(E
VRS » LA BRI E A R ERE B - B
BER) - BIEME B A0S L R > M A A
PEAYD IR o PR [R]ERO0 RRG - REE $2(1996) FI| FHREfE 7347
et AL e S A SR - PRI S L e e R
YL - A SRS LA G TR 1987 % - B AR EME
R » HEm A KRR IR (] 3) - — (SR & Bk 5
M+ AL R SRR A AR o LR 220 S SR A A )
7 B A\ ERE R B R -

(D ERBEEENE

T B A SR R — 5 8 3 T A BT iR B st
CA LB B RAIA - WA St & diJF DURRshH #E
AR - ASHEBEGE 77 A TR E A R L &
7E b B 7 T R A B+ LR ORI REFR RIS (E R - B
i h0 ) SREE N HE SRS o bt - B2 Wackernagel and
Rees(1996)f g 52 NS QIS E B R ARE
S HE CH s - (H R A A R B i S R
W4 AETHRE » TRITINZERE N IR ARAAA -

(SEBELESEM

BTN S E o Halrr R g EpEE A
A AR 1 A ) b S R - TEAT R ISR/ O R
B EZRmeEX E@HROER - B9
Wackernagel and Rees(1996)F7Bf#I1b 4 FEIR - 78 F b (%
HE AR LG REIR (G ~ BER - KRR H) LM H
BT » SRIRI0AE - 5K | o @ RER AR B R A G E
BRI+ a0 8 4 g B EARE B A B A B LR AR
FAEHER R A NI o KR + B 5T & fliAE By Rt (a]
— i HE B B (7 (F dlemergy, exergy) i A REANIEE -

MERE R BF 228 T 1S 2 N o (R ERTE — (MR g
ATRTHEEAN A O BRA BRIEIFR Y - E S0 M IS 0 R FE A
B R A E KM E IR - RIS E - Rifi - MEHILE
Shoaw Ak - RS LTS OOt 5 R =
i -

W~ RN E RS 6 R R
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