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/ Abstract

Intense conflicts between socioeconomic development and environmental protection have in-
qreased the attention paid to sustainable urban development, especially in developing country
China. However, opinions remain divided over the connotation and denotation of the term “eco-
city” , what key issues eco-city planning can solve, and its specific contents. That is to say, a
framework to comprehensively analyze the interaction of urban socioeconomic system and natural
ecosystem has not been established yet.

To offer this analytical framework, reflection of urban civilization by the western academe
is first summaried, constituting the historical and realistic background of basic eco-city planning
theory, then the concept, principles of eco-city and its planning method are discussed, finally
Beijing’s water resource carrying capacity is evaluated to demonstrate the applied methods of
basic theory.

This study adopts the systematic and holistic viewpoint of deep ecology as the philosaphical
base, which regards nature as the world’s center, thus can avoid the traps of anthropocentrism
and unrealistic technological optimism. So the methodology is adjusted along with the epistemol-
ogy. Based on the current reseaches on complexity and uncertainty of socioeconomic system and
ecosystem, this study tries to avoid complex calculations and precise description, which are
dominated by the traditional scientific research paradigms. Methodological innovation combining
qualitative analysis and quantitative calculations has been realized by analyzing the evolutionary

history of the city and its regional ecosystem, and then restricting the scenario analysis to a spe-



cific set of conditions.

As the main conclusion, an “eco-city” is defined as one in which the urban population,
scale of land use, and intensity of human activities are limited to the regional resource and envi-
ronmental carrying capacity, and that does not cause increasing or irreversible damage to the re-
gional ecosystem’s structure, functions, and processes. The clear definition of eco-city estab-
lished the foundation for both basic eco-city planning theory and the implementation of sustain-
able urban development strategy.

According to the basic eco-city planning theory, Beijing's population carrying capacity
based on the currently available water resource is analyzed and calculated. Under a scenario
with a comprehensive urban domestic water use of 75 m® per capita per year, which is most
close to the actual situation, Beijing’s carrying capacity is around 6. 88 to 8 million people. By
2003, Beijing’s total population was already 14. 56 million, which has exceeded the carrying ca-
pacity by a factor of nearly 2. This is the fundamental source of the conflict between economic
growth and urban expansion in Beijing and the region’s severe water shortages.

Key Words: urbanization, regional ecosystem, socioeconomic system, city size, popula-

tion carrying capacity, decision making

Zhang Yingxuan



4
B ESBRTARERMBSH RS
1 AP i P T 9 SRS (] R

2 AR R ER RS BT A H A X

BV ARSI ALRI RSB R MRkt

1 AR B T B R R DA SR MY A

2 EBPETHAURRBTEELHMOXIME

WIS SO R
BN REFEEPRBENAA/N

A AN~ ~

1 RO IS G R R L

2 FRBENAFPRRENARN

G Co

BN REHFAR AR F LS

12



1 ARVIFARRE B RS B E A H ERE 12

2 RWHARRE B RRERAFR BRI L H R FKE 13
BET MEFEFRREXNRE <
1 SRR TR 110000500 15

2 BRI T LT ERER v 16

3 BRI SIR AT G5 B LR B Oy B R RAR B BRBgs v orrcrmsns 17
I MR TTE BT i R R ' 19
1 SRR RE P s BUR TR 4101 19

2 TR R R s 20
BEY  XMEFEEARRKEE 21
RIZEAE BB TE U v v 21

2 REES¥BENIBEBREFEKR w 22
REESEBBARNHBER ' 25



BER BT RRES . B AR )y i

B—T SAESMTTHRAANPIE S LR 27
1 EBEESTHATRGER ' 27
2 HEEARBT ARSI RE v . i 29
BN BEEARTNEST SR EAGE 31
1 RRBESF BN E SRR BRSO ¥ 20 31
2 WWEREEALNTFES ARPEEERRE 2 33
3 WL RERAEBFERMMFERREZ — - 33
4 FEEFESRTT S — RS RE R, BB BT AR 1T v 34
5 Q #Q‘ t_t ?&E ,% ﬁ Q(J @ @ % E % iﬁﬁﬁf *j:%gé ﬁ g ﬁ iF ';'af'lfg_ gg B‘J_ﬁﬁ& 227 1/
6 HRASRERBRWIEFHBEFESESHETHINR, XEBEREMT S 0E v 37

7 AESBWARMHRUESA A EM SN BRASHSRETXRMEN
FAE 38
8 ZEABEATAYMMSEBAESREEERNER 40
9 AT AR LA T BT AL X8R LA M SE R G M B A S R G RS TE v 4]
10 ST Akl XA S R TRIR R RN BT & O MUBL R AE SR HT B A B 42
=W ARSI ABES REEAR R R R 45
1 AENRTHER 45
2 ARSI A EE AR A LRI B 46
BEY  ASERTARMAEOCATRE 47
1 AR AR T B B0 (B ‘ 47
2 EEETHRUNANENERF g 52
BAHY ST AR T HE R BT R R A A 53
1 AT AR R B A A HE SR 53
2 TR AR A R 54

BuE bR SR RO

T  JLETEARBIE S5H SR 57
1 BRI eossots < 57
2 HEEHFER : ’ 58




B

#
UJN'—‘IQE_N-‘

I

SR

N N AW =

BhE

AW N -

5% 30

HLHCTTA TSR A B T 0 P P S R 2 59
AT O BAERR A B T 0 59
BRI " 60
b5 ST R K R RTF R G A 65
MBS B Rl 5 T R i R 5 K PR O FF 5 PR . 65
5K SR RTF 4 B3 37 1 " 66
LSO R TR LI Sk 0 A5 A 8 v 66
5T BT A X A 25 R S 0 R A 70
3574 B ST U5 2 5 1 DK R L 70
A SO AL K S 5 S BT o 71
b5 T A A R 4 72
b5 B4 X SR K FEUR A P A OV R B SIA3E 72
KGR L RE S BRI b 2 72
ST GERAG R RUTGRARBLIAT 00 ‘77
JLFTAT A AR AR s 81
5K FERAE S0 Pl o 4 R B O AR 85
Js T AR A 3 UK He AR R B s " 90
FLFCHIK FERIRTT A AR B R 8 . 94
bS5 S T BRI 33 8 57K YRR AT BRF B i 72 96
FHELGR SR
e AR BB 2z v 99
e A R B A % 100
B ZSARTT G BBROJEUR] rsssrorrrirmimnsisstssssssssimmssmmsssssssissmmmmmmmstsstsstsmmmmmmisisssmy - 100
e AR AR BB o PSRV 00 100
A5 17 e A ST SRR BRI 0 101




LSS LSS LSS LSS LSS LSS LSS S S SSSS S 7

<

BV RIS SR R R

1 A E B s A S K RIS

A 1990 4EAX AR X FF R L, BEE P OB ERENARRA, FE
R AINEPUE, BRI ERERRMEERE . XLRBIEAR
HERE, EFENRWAERTEEHLMFHIELT (B KBS, 2003; K
Z, 2004), XRERHINTFBILE R

1.1 TFHE, THiBR

2003 FEEFFEFHILEEHLELFSEFREKX 6015 4, RSB 3. 54
FEHTHK, BiteEYUNIA 3. 14 FEFTROBTREXER, BRAXEL
HINE, 8FE2004 4, 2EIEBBHERITRX 4813 4>, 5 EEHBT0% , BRI
ERR2.49 T HF TR, HHREEMRK 65% (A, 2004; HLEHE, 2006),

1.2 FREABTRER

W R EE AR RS K, DR R X SR B IE H 2 Fe R s ) 34K
BEFEAKENEE, EREEEENTREAMERORETE. 2003 4, HEL
660 MM, F 400 ZMUKAR, HAPHBERNA 110 4, EBTHRK
BB 60 237K, 2REEREUKE R T = E#HRKE 1200 LTl t, B



EARREKES (P ERERTRERRIIEA, 2002; FEYL, 2004),

L3 ERIMNEES

YRR 3 AN AR B9 Y R PR B E TS R S . 2000 4F W B 338
AT 63. 5% BT B R = R — Sbnik, TP ESCETRER
A PSSR B 5861 I, AR ARy 802 M; JbE. B,
TALSE 9 M8 (ERET) RSB E 5K HER R 67. 9 2, AbFRHEH 19% , &
VL. AL 8. EAREEZAARBERGR. T ZRFSREMIE MK R
HPE, EREEEKGRE, R SR AR A X8 F E 3E E
¥, EEK. FRTHREAKN B, RSERAHT K(PEMERTRERRE
Brsdl, 2002; FEEFRERYBF, 2003),

1.4 SRTTALRI K8

FE DAL AL TR BRI B SR A SURHE R BR R SR RALIRBHS T, RATER L
BT TR —mMEEFRRE, FRTHTA L SR RERE SR ks T
MR LA MAMEHAENERES ., PEMOSMRTHRARTHR, HbTHRIWR
WA REMABTRRNEEBE, RILHNSBAFKFOMRGEST, kEH
TR ALRIASFA R, 0k P E R B S B R W VR, BUA B E A i,
FEHERRR. SRR, BRAR. AT LRI = ERE A 2 E&
(A%, 2004; FXM, 2006) .

ERPREITTRENHERRPEREEADFTEHRARERE—NRE
SGANESERER, UFRBELK. REMN. HRK. BRHBRTR, T
Rk k . I B R ERIGT O ko

2 AW TR R ERSTE TR B AR X

BB SR, AD. BR. IR, SF SHSREEEE R, TERER
REEMIFRAN ARER, B—HEFCARBRMESSZ RN B (A —
B, 2003), XK ERT, 1866 FhEEZIYFK Emst Haeckel #11, F|
1920 4EHSI BER——H A2, B 1960 ERT T NEN BRI BT IES
BRYESWE, #4208 H (McIntosh, 1985) , tHIERA FHSKTERER, NER
LR T AL FRT e B b W R AESHRERENSEFRR, £5%500
MBFEMZEXEE, BES _KIEFRRUTRBER E T 5 HE (Adams,
1935) ,

BEFEHATE, AR AL R B A BES BT 5E i B B A0 R AT RPN R B A2 0
fREHEAT LR . — M RIATEMBRAE B3 H @B AT EMLLBH ML H b, X



LSS ST LSS LSS LSS LSS LSS LSS LSS S S

(T R WA IR A P A TR EE S A IR R M AT & 5 53— DRI
MR RITRB R R R AR, Xt e IR AE1E 5 B3R 1 AT AT P82 A9 3R
WHRMBRTE K. MXHEHIREK, LHE LR FENFNTE.

2.1 BB E IRE S ENEETE

(i FL¥E Y8 2000 - 2001 ) ( UNDP/UNEP/World Bank/World Resources Institute,
2000) {304 A AR 2 IE SRR R BN ERRELZTHEESHREBL
BRI, BERRIIDAEEBIVRBIARNEHRESRERBEVI XKL, M
EXRpL B2 R BAEAK” (Showers, 2002) , iR MR —F—ERREBER
ERAEMES . MIREERE HBERNESHIERE, RPREEEEL, &
AP SRR/, EREEHEHFER (World Watch Institute, 1996 —
1998) , TEAELHERE Tk 53R LAY o HE B X — P 2 B K45 5% (Brown,
2001; Jim and Chen, 2003; Mee, 2003; Ren et al. , 2003; hEEZRRERP L
J&, 2003; Weng and Yang, 2004; Zhu and Lin, 2004; Li et al. , 2005; Zhang and
Brown, 2005; Wu et al. , 2006), HRAIBKRE—~FEREATIREKE LS
B, B—-AEEEREFFARNEEEES, RERON BRESHENTHN
FIRESR . MRTEEANTBRPEERFRH T EREFA, BdTERANBEAL
AW E NS, THEANEETARATEERN B RESRERARBEREA
FR( Ludwig et al. , 2001), FiUERSHEARNEREN ZRBEARAGEGE
FEEEETE S (BB 6, 2003) . T A3 A 7 A 0 U B B o 48 v i 3 BT B R S
(Rees, 1992; Odum, 1997; Luck et al. , 2001; Paul and Meyer, 2001; Pickett et
al. , 2001), TIELARFTAS, Bl 5F X HHEBAESREZ R NFEE TR
B Mumford, 1956; UNESCO, 1985), R4 IBCKKREMART AREHMAER
A AS TR K AT B AE SR T BRI sk R LB TFB,

2.2 AT IR BB AT R IR T R B R E B
HRARERATR  BEHFIK (). Stglitz) 1Ak 21 LN FHRERH=K%
Bz—RETENBRAk. BAEFREANEERFWT A - FEHBER
(E. Dowsewell) it — 18 1, RATHWBRIREBRORI(FEHTKBEFEBHT A
BREEEERS, 2003), BAPERTILNEERABAERTY K. HRHK
. FRER . FATFEXEGAIENERSERE, RABRRER, B
Mok RS E RN S 2T R D, FE KRB B FHE R E R
(Geetam, 2002; Showers, 2002; Van Horen, 2002; Barredo and Demicheli, 2003;
Frenkel, 2004; Madaleno and Gurovich, 2004; Mubarak, 2004; Durga Rao, 2005;

Hara et al. , 2005; Murakami et al. , 2005), %R EZBHFERMOFREN,



. PEAR, BEFRAZRS, HEDER AT K SR E SR K
JET5 Gy i BN 3% H 45 3L (Arreguin, 1996; Goldenstein, 1998; Robles et al. , 1999;
Baykal et al. , 2000; Ren et al. , 2003) , X{RMHFRAELXEE—N R . WATHHM
WA LUERY K7 NRERENERBIIRE, RBEPERNBAIRELEEXT
FEREFKKFE? B TEEHRAMHETRRLE, RTRRLERAEHEHKY
W, EUFRERUERA S 2R BIS X AE R B AR TTH R S
H2 .

B2, BRI AL EISTIRE H RN T B ACPR B B AR 1 1% 3%t

BREBTIR T HRRBIR, g T8k 60 30 T FF K F 2 iR 42 4L 0 4K 48 P 4 1
Jito

BN AR RN RPe B SR Rk

1 A R R T 57 o R BRVB HE R Ry S o 2 ik

AL SLFHERS BRESHERPZHEBRNREFE, #HEAMRK
BREBTH AT RE R RS, ASBHHMNFRALBR LR EER, PELR
g, HEBEHATAIE, BRITERAB —NEE ™IS <4 S K82,
A EBEA RO HEEAR S LREAREAH A ELANRE,

MMTAABHERR B B R AIF AR MES, BERUFR M FEM" ER
IR R R AR (T. S. Kubn) , ZEBE R —AESER F0A Fnt, fhao B4
B “FHEMARRRT . BEBER, —PAMBRRXHE T RBE LR
A HRBAEMR, BRAT R ARNEMRER(BREM, 2004), H b
HEERRES, ENEERN B FHSEREERN 20, R RITHRS
K. TEZAK,

MWHEER2EARGRE, EXEBHNRBEAH#—SHNRE, TA5—ENT¥
BERTHREHERMERR, FREMRO SRR REISRIEER, RTWA
FEIEBHTIRISR, BN EREN SEREEEE, BERETXLIENH
FRRWSHELHER, NOEWRAKHRIE TSR, WTEEAEFERYE,
SHRFEARS RN EEL, R TR MR SR RS S (B
HAM¥HEEAB)REBERS, 2RA—E, 2003 FES). BR, HHEHEESY
JRBEAER T RGBT N FBEARRE, LAR A A3 i 50 R 32 BR U Ko 4
K, MARERTEBEFZATNER, MX4ASRHRSHENRERX—BISE
ZaR R 1B LA BB RLAL

MHTFMERENEEE, (REFR)WEHEKR -5 - THFELK(C. von
Clausewitz) it , “4ETHICH L MB BRI . TURRREAE KSR



LSS LSS LSS LSS LSS LSS ST S S S s

& RAXBHRMEESA THFENERE, A REENINAMTRA—E, AR E
FHHHWHIER RS b MRAET M E MRS, SR REE A H IR
I NTEMBAMERXR” (FFFEER, 1957). L HHT(Adams, 1935) EWFLIA
/R (C. Darwin) i3+ (E. Wallace) FIBF ST TAERH L ie: “ Bhaf2E KB T & W
HELHRIA MR, MERFEE; MHRMMNREATELHE, B0
REFIXME Z P HEA—T7, PHEERETARIR”

FiA, AZRMZOABTEEREBREESBH WS, RAERT AT
7 —MNEW . B T EEMRMERITHE. OB S /AR ERKE
L ERIEFE S, SRR EISERE R A RER R ER

2 AFERIAUMFRETE S FRNE XA

B 2R BB —HER ORI G5 SRENAD . IR, FH. 255
HEBEEERNRE, T-ROESERLFEEMEHZ M ERAR, G
s, FE. B, BE, 2FMBUAEE, AT -BILLmNE, AETHE
FlEE 2 R 2 S ) 2 TR AR BUR A 25 (Ludwig et al. , 2001),

IR, A ST MR AR BT R R E LR T R AR MR R S B
2%, ATAAFNE LR, B ML SFHERE R RN LB TS
B, AR ES KRBT N AT B NG S, R REIAE S
MRRIEA BRI X GR, HAAERNER LK, FEHEILSNEEE,
B SRMAARHE I, HIRBRBEMEE T ERTEA AR, MALAETH
TR SE S B

AT ILRIX IR AR BT R RSB AT S RoR B E 1-1, BAEbH,
A SR TR R A A2 RS T R GUR I B, KB B SRR A A X
BRLGA SR, MERA—BRFRRAT MG, RALERARTRESRMEN
15, MERENSARRBEIMXNMSYE ., HE%E, 8%, BUA¥URAL
ATBRERGIVRAE BT ZMHERAN T #, FrlXep R T REBAEL N —
ARERE; WESY¥NEFMNEZRIERE, ©5BRMMEE, £Y¥. BYE.
AEFHNAFEZINLES, ARXEENNETEHRANRAANAFFAMENDT,
BB W RMNESF B RS ZFER, BIX SRR T A ERAH
B— KRR REE EHRERHERRE = B ERFRARH A B3E X Rl
AT EREINFR, AR ARETRE, (xHEER, TARER; mnEET
SRR R T IR A A 52 30 R A T 7= A I LA AU, X AR TR A
T T B AR AU Tl Ak AR T 4k o 72 BT o B0 AR BB AL R BRBE5 e (RIRE E R9E
EHAPP SEEREMERNEERENEM.

RITEFRA R RO R REEREFLNARN, BRITERFR



EETEF
HEERRE
ANREF#
[ 52 3 BE 2
T B 2
EEETE

I8 7 R K
e
P s

A
ESEE
G

2R e | E
BUh# K
A% RMAERE

B 35 K &
R
U R &
AP
EETE
AEEER

H11 &SETAUBXDAEHTEE
BEZYFME WIS BREARENRESTH, ERARMNPAMS, £ET
A B L A BT T X B RV RE B B TSR A M BT, AR SRS R RURE R 1 U7 T F 42
B, PIREEFWBRBATO RN, BRANBRRIMOREHTEN, XF
BAv, ESBHHNHHRAMLBRFTESFRHZLBMEMEBMIINERES,
M T B R R T DA LB R B — A e



