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Abstract; In the study, a method was proposed to predict optimum population size with combining
possibility-satisfiability method with the ecological footprint, taking the possibility degree of regional
ecological carrying capacity and the satisfiability degree of ecological goods and services consumption
into consideration. This study was conducted in Chongging Municipality. First of all, ecological
footprint and ecological carrying capacity were calculated. Furthermore, the development scenarios
under the constraint of ecological carrying capacity were designed for the prediction of optimum
population size in Chongging, according to the overall plan of land use and the ecological footprint

of countries with various income. The results show that the possibility-satisfiability degree is the
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highest one under the scenario of slow growth in ecological footprint and the optimum population size
is 33. 06 million peoples in Chongging. It is primarily dependent on the change in the usage of land
and the change of structure and level in ecological goods and services consumption. In conclusion,
the overall plan of land use in Chongging will be put in practice strictly, together with guiding the
peoples to readjust consumption structure. It is very important to realize the regional sustainable
development and protect the ecological security in the reservoir area of Three Gorges.

Keywords: ecological footprint; ecological carrying capacity; possibility-satisfiability method;

optimum population size; Chongqging

HESEBIREAREESRENAET MR RENER T, TRERBKBRFEENHME
PRl P KA S IR SR BR B AR — AR AR A DR ik TR RGETT
&, BRNRRTPIR A HEHER, #AC+ARHIHFREMES, b EXERSER
I RE . Wk, @R RBESHEIES, AMPEHEME . Hit, FROEEADRERER
LKA FFERRIOTE, MREZREXESELRAEEE

BEEAAIRFET 19 R 20 gy, BREFERTRE SHSE TR BRGEN KL E
BEAAEREE, JREEPIRA N KRS 2FH K REN SR RS SIS A O EREE,
B SRR IR AR R WA DR RISRH ", BEE ARSI EREN H 2828, @R LB
FEFMSETRBACTAREN, WIS R EIFBARIIAE o 3 E 5 0HE A O B R BEST
BEER, BEZAADEFBEMADABWMEIFERR. BT, BEAOMERNEETEE
BREMES | EAEMSRFREBA | ZERREED | SEREHEAY %, B4, T -
R BB S ABA ORI R, EREAES EESIAT AR - R Bk
PIUER AR R WRIE ., SHRE, HAEEAORERR D, RAMEEEADSERAR
MXAR, BOHEBRTMASGERAENRE; MR, BEREEIZHRFTTREAEAREER, W
BOFBAEE K SEFRBM AOREREWE, FHit, AHREZEBADSESREARRUR
AP S 25 HR B T-ER AR, MK AT AR A S RE A AN DN K ERHE
BESE, BUSGGESEDEN T8 -WHEE” ¥, MEXWEEA O RHm,

—, ARRHHR

BRMAL TP BMZRES, I RWF, #h#5dbs 28°10° ~32°13', R4 105°11" ~ 110°11" 2 ja], Hi#
HPARARZE DS, MiemKILAAHEeA, UPELyE, BERTEAKBERNKX, £HE2E LKA
17.4°C, ZARPHRokE 1141mm, B4EVHH BRE 1197 /Mit, BEERERE. Mok, BEX.
RPN . 2T REEUA 822. 69 A, Hrb, M 691.23 A, &1 H MR
84.02% ; EEUHIHL 60.61 TN, 5 7.37% ; AF|FH 70.85 F N, & 8.61%, 2009 4F, £HiEf
A 2859 TN, HAWAN 1474.92 T A, £ A0 1384.08 TN, SREEALE R 51.6% , IREERM
RAERARERIE RS G & BER BB BN 37. 7% M49. 1% , 4RI RARMIZ A
WEEKT M I FRE, BSERMF B, &N ERRREBEHELR/NO,

= EBEAOMERR A E
L AR S
EBRBTTEMNESRBHE, ARBERGEFTENRSHTS . BEMRS, 5 -TRLZN%E

@ BHERE: (BERBHEIFEE (2010)),
.81 -



HI RS P M B SR LA P I B BT R N IR AR I B 5 B R AR A P TR R, A R s D
RUE—FEMADTETRMET, FRRRM AR £ KR I R AP At H A
HESRBHARTAARBHR, QFHFE. Fi, Mob, K, ATFRIE CO, ML K
MBI, AEREHETUS AP, MESEDE (ERBR) MESEKBL (ARER).
T AR LA R BRI B R P A W A = P2 57, AN RERA SRR B A T
Mr=BE FRENE - ERFYEYEE ERER, fEitEdRS, HERTRAERARES
= (ERA Ay 13t #5 2008)  (The Living Planes Report 2008) i€ M{H, 7B H ¥k B IA TR
BR
AN - O PSR A A 2 74 R AR B A S RSB B AN R
aa; = z %:— (1)
EF =N-¢of = N- Y (aq, - EQF) (2)

R (1) H, aq, B3 j K LA AR EYEF L HER; C, W i KEHHAIGHRE; P,
N i RE MR YERE S, X (2) P, EF ARBESREESE; NAXKBAOE; o AA
PSR EQF, A% j A+t F RIS R A F

EBABAHTEARINT

BC =N-be=N- Y (A -YF, - EQF) (3)

Hrp, BCHXBAZRBRIBR; be IAIGEBREI); 4, N5 j LM HRE R KPR E R
YF, J% j KR ARBN=BE T EAESRRS T EN B H 12% 8494 7= 1 L i E AR A
R

2. “HTHE - WREE B

“HIRE -WMEET BRE—MEZ BRI, ERERGESTRIER B, R EWHAET BiSKR
WER, B —ERRIERER, RS EREDBEER, N TR M CWET WASE
ERHRHE BFRRE™ , ATeE” RBEH ARMERETREMATE, “HWE KUsKIE
R RS,

MR—AFYEERBBENTE, WANTRIOEE LR, ENEENER, L “TEE"
HEE, ERMWRICHp, HEX p =1; R, MR-ABYEEHARNE, WHKFTHp =0
HKFKIRo p MO B 1 Z ] SEROR AT AR AR I & R A R B FTRERRBE, Bl p e [0,1]

—AEYHIALE, AAMMERERRRE “EEHE” GWFEERKE. B2 “WE" I
“TEE” WAHELZM IR, R WEE XTERERRMARENEE, Th e HES
R, Bq = 1; HE2AWEBHRRE, Be =0, N0 B 1 2 HSEH0P AT LR AR A
EMHARKWERE, Bqe[0,1],

MR-y, WENSRE BA CWRET WK p(r) , HXH TR s BAWEEHK
q(s) , TirFits AR« HRENRRKX, HWRHEFZMESA(r,s,0) =0, AR UBIER p(r)
Flq(s) HER—FABX TR o B “FIRE - WIRE” Mgk, EREMMATRATRUHEMER,
BwEms, Bwe (0,11, Bw =18, RARTLTENTLEHE; Hw =08, XRAEZEA
fE, HEZRAWE, RERELATRENZEARE.

3. BEAOMETNE “FHk - mEE" HE

EEAOMBREE - ENEFMEREMET, — AR XA —ER TR MANH
BEREBRTHEEAOSE. A0CKAESETM - WREE" R ABEA DR+
— 7T, WAESERENM “WREE" WA, o —E KIREBAH &S RARS BB ARKBAA



B, B, NESEBE “WEE" %k, 0T KEANTXEEZR™ 5 RS R
B, B EWES, FREEESEKRIN “THRE" MEXAMIXESETRN “WEE” 5
B — MM AR D BcR, BOE A A
StF—ARBWE, Fr FRESKRS, RXEXEERENBERESEKB AN, WEKK
BERBRMNTRET r, WESEES, Wp(r<r,) =1; Ak, BEZXKEEAERENE/N
EBREBII Ny, Wp(r=r1y) =0, Fry ~ry ZHEE “FIREE” EHATA S BIEHAORFR
p(r) = 1 4)
1+exp(2_4. r—rB)

R, s FRAHAESEDE, BRERAMNTHEERBDAESLTR s, , MEXAMTEE
SHAFRET s, WAWESEBTLHE, Wals=s,) =1; FEE, BREERXKANTEEAHBERR
AANBEBRIER 55, Wals <sp) =00 AT s, ~ 55 ZEW “WEE" EREEATAH S B Lk
R

_ 1
q(S)_1+exp(2—4.s_sB) ®

FERE BEN TR S, 2 BN A SR r BA ATREREM 2R p (r) AT AR 2T s AR
M q(s) , Tir, sEAOMB « HREXRR 0 = /s, BBABATLLR—EHITER p(r) Fq(s)
HEHB—FHEHFAOME o 9 “WHE - WEE” R, ERMA—EADHBETHESARS
“TIRERE” MAXAESED “WEE” WEtARBEE, XHEERNSHEEETEGHHFAHE. &
FAEEE. FOFARN. FIRERERE . ACRABIEARE, HEEFEHAMT .

w(a) = ggglggﬂzﬂr),q(s)}

st.--a=0 (6)

reR, se8, aecd
K (6) KFWFHEIHAKA:
1

wla) = —-r, +as (7)
1 +exp(2—4- B B )

Cry —rg)—als, —sp)

TEUWAKE, MTFEEAOHETN, “TaE” M “WEE” WHieXeRRESHEInR
Ko HABRB TR WA R EZ LA RE M LA BRI E, EWMEA -2
B, MR, WEAMINASLESRITY “WEE”, B TFREMEANYERER, HifMtL “7
RERL” AEBRKM MR, FERIIARER LR

=, BERTIEREAOHER
1. BRHASERSESEE S0
REEARBIISA I, 2009 4R PO A R 7T 5 1 S B A 1 s A B SR BE o et
HEMMMBRTHAESERSESRB ., 1EGRER, 2009 FERITHAESEBERN 1. 884
B, TSEBR AR R R BN 0. 498 AR, RPEKTELERFIAANHEBRKEEFESFBL3 1%
FEERHHEMEY AL ER, AESETHRT, ARBABESESRL, H&HAY
SR 45.89% , R EH ., KA, 255 24.02% . 10.40% F1 10. 30% . FEARINERAE
YRR L RAEA T, ERTTASH ., MR A SRR, BESED
S5HEBABIIT A, 2009 FEKT AERA T 1386 A, Host e SREMT8RN,
.83 .



WHREBFKBMESKRFER, BTARREES A1 FAT000 £45REHLARENLEEL
VB — BRI A TREREE  cwamxn TEEE pygpa ESRRS

i . (A8 N) (A A)
HFEHE Y CO,, LA BB H ™= A4 A4 & e 0,194 P 0,343
HFERK. HREH, *Eﬁ‘ . R, KRERE o 0. 509 o 0.002
B PR EA FREETE R AR, A, & e 0.029 it 0.124
R EN Y T E B AR R R T A AR R K 0.196 K 0.004

e, MEESRE = il 4 HB 0.015 B 0.093
P RERGYHERBERALAEDN R 000 CO, T ’

L. - MEREE L84 NSRS 0.565
2. WEIIRBH EMBREHEGY  0.068
DA R GRS SR A A R A A AN

ARG, AN S MRS 155

RO EIN T, MERERTRRRBIESEKRIMES REFR TR, Uit
o A1 R BOR AN Pk X B ATIE BEA ORI 0 . &

BACORBBMA “TT6E - W E” B, AFKR _K2 FATALKRS THRE™ B
FBURERE RGN “AIBEE” MiEFE, ERE2, BB FLR{E fas

MRS R B FUR A 4 FOR R R 9 R AN ﬁ P
WETEHE” B, B3, | |
b . .

(1) EERBAGHIER: KERETBRAN g P

By (EKTH Ef] B ERBLR] (2006 ~2020)), #2020 T 265. 617 308. 696

F, STURBHEXE 70172 TAW, HbsbRaR AR 11 680 12.000

AMETF 217.07 A BB ARMBEHITE 70.44 J7y EEARS 161668 1650. 905

BRLAP, e s 5 P R R 7E 14. 63 TTABEAA ;. RA A 1 s/ 5 50. 53 J7 A0, g
ARBHEIFERE, 2020 48 KA AR I L 2009 SEHE 00 34. 28 JrADT, Frhak AR B A UK
AWM R BETE LA A S AHLRDBF SCHE R IE LT, BPRT &2 1 ) P i T AR BB A5 16 2 B
BRI EAR, TR 2020 4225 28R + BRI R R AL m AV AL BAE S AR - M AE N B IR TN AL
BTG ATRERE” i FHE.

FEHE 2007 4F (H RBITIRE) BB A3 FATASRE “HEAT BRME
B AR, ABERBKA (GNI) ‘ L
o : ( LR AR Tk mmmk wbRR REREK
875 EITLL T AR AKYFE, 876 ~ 3465 s AV A (ABVA) (ABVA) (AFVA)

EILH T HERAKFE, 3466 ~ 10075 = B 0.194 0.194  0.210 _ 0.290  0.430
ijbJ:EP%LBUUJ@F, Tiii 10076 %TUUJ: R 0. 029 0.029 0. 040 0. 060 0. 080

. i o g e 0. 509 0.509  0.590  0.760  0.930
HEBAKF o REEXDBWARIDIRHE,  ggmm oo 0.015  0.020  0.030  0.050
(HBERA: Ay F13R 4 2008) L FRA E R4 T 0.196 0.19  0.230  0.390  0.590
ﬁ%‘q&/\@%‘ EF'%W/\@%*ME}WA@ AR 1. 884 1. 884 2.190 2.700 3.380
K, IFHETEMNREMXGESEE" . R E RS AR K # X A ES R AT AR
B, EETHWARESESE TREAER, MARETHRAEBRMPERAER. HREARE
B4y, BERHA TRKASI PSR AZR, X% RS SREREAME . B, ERTHES
MSBFHLTFRERBNS, MIETRAEMERREZSES, KK 10 FREEAYES BT HE
K, FHit, ASREFSRAER. BRA BRI R EB8KEH AR ES R B R ERTEE
A OV T P4 SR (B

(2) ABEBREHRIVRES . BOEERTTAR 10 £ ATHE R AESF SRS K- 544

FEiAR, LA 2009 AEAE A7 S MR 45 15 B AL 45 b B 2R BRI AR S R VE A I S (e, AR EEEA

. 84 -




P E B T MR A LR A R BKF

(3) AR RIS TRTTRNR 10 AN S5 7= 5 R S5 B 1 FOF 8 K0F
BL (koA 445 2008) ch iSO HIKTAG 45 MR R B AT R R R B, RIAY
A AR 16, 24% , LR BRI RAR AR AL, 40504 37. 939% F1 33, 33% ,

(4) A5 EBHPEI AR TERTIARN 10 48 AT AL = SRR A7 25 81k B A R FK
¥, L CHERAEA R4 2008) R SHOA BB b MR RIS S R R, WA
9k 5 A ROHC A 43. 319 , Forb SR I AR MU SRS, 425124 106. 90% Al 100.00% .

(5) AASEHREMICNR: FORTTARRK 10 40 A NI B LT 8 AR5 5 2R A B 50k
o L CHBREE A A4 2008) IR ARG A LR S i AR S R AR R, A9
A RIBHIR RN 79. 41% , SRR BRWEEBTRAUKIR, 4951 233. 33% F1 201 02% .

3. ERANERA DU

DAERKRH AT RBIREXTR, 5 Wi - % &4 FARRIRTHOTATER
RURBVE P ATE N IS, E BRI R ATARE Tk AR
A RIRE R — AR “TTREE” MBERAMTRE  ERRE BRI g

WRAESTGRREN WRE", FRAWEERNTOEE woan 38 e
AFIHUE, MR “TTRE - WEREE” BOJSOEL, FIR] MATLAB g sk 3306 0.85
PEREREHTHE, SRREANEE FOERTEE A giﬁi o0 o

MBLLL TR AT RE - R, R 4. BRER, &
— R B SR B AT AR R A S R E T R RS A AR KB NI oy . 45 8Lk >
ZIBIR > PUE K > FEE K,

MAERFIUR T RN E, BARERTER A DABGAS] 3787 A, HEH “WIf -WEE” R
0.67, (M FRENKRITR. MRS ERAET KRS R, LERrBUR AT R 55 7
FARMEE AT R, REWREX NI REMELL LB

BUIRESE K RS B KPR S, EEA DAL BT 4R BRI R, MAEK “alf - HE
B FHEREER. SRRY, EFTVGARSHEBMKEAE -ERETRE T AN “HE
FE”, HRASHEREWAEMA DN BE/D, sh, “WE -WEE” &d “WHRE"
R MFEBRER, BARENEKEES MRS E R LB EREAMNY “WEE”, HE
MEER RS-SRS, OB AETRENN “WERE" KEERK, HERET " - ¥
™ BT R AR, XMMITRELUE HE A AR S H B KO8 ARk, Wl id B R
EBRG A SRR S, Wik, XMW TRERTRE,

MG RTRNE, EEADRER THSIRTR, HE W -HEE” NRE&sTH
3 MIR XFEERAEN: —JrHE, AMIEARESEBEZBMKEANN “WEE" S5
WAL T 59—, X—HRHFAEFRMEKRT AR S AOMER “TaEE", B
gk, BEINNZITTREELY, ENERTADRBRRHSH R,

MM, Zit
AR SA D EDER “TEE - WEE” %, EAESEKBHART, HE4 MEED
RITE RO SR T E PR iTid A A, S5 IRFHH, 76 L HUR BRI B BOR AR K, ARBAES
P AR IR 55 1 S KA X R BURER ), X XA BE N OO B R, AR T EESIT,
F—, AFERERERTRET, ASEBZBMEEK TR W -WEE” &5, EXTEEA
FHAR R 3306 J7 A5 A& Rl FRERTEE A DB RN, HH ‘g - HEE" i
%, ARYE T KT BUM X T3k B KR 2020 4E A I HRREIA R 3290 AR HER, AHIRNEREERS
.85.



H—3, S UBA T A SCR B i3 B OBV TR YA 7E B PR i L FR A FT AT 4k DA M 25 R IE
i

B, BERWEEA DB R E BT L AR 5 AN T2 5 AR 5514 S S5 H RK S i Ag
o —J7T, iR R AR M STRE T AR AR R AR S, (HRBRRARER S 0T
ERMASKENRERAFE--EWATEN; H—FH, ERIEAESF AT LRER R
B, AMIEEEE KPP ELRSWINES BRSO RE, HMymESsEd, Hit, BX
WL FES KAF T R R B A R MG S E RN, HLR ™0 LR, ™ L 1 s
SAAR . F5h, EROE TS A TSR PR U AT R 2 o T A SRR S R RR AR AE S
RRIPHIERER

B=, AIOHAESRBIIA WEE - WEE” KA, FRHMNETIEEADMERMTR R
R R . SEENERISE. SRR, RENNARBEHI T IEMLL, APRED
M7 R EE LA F L . e RS &, &85 B XA A AT 2%
K, WA I — R A AR BRI 2R T AR A SRR R T RS A DA,

BEXH:

[ 1] #EE, RIES, BIUE. BHEE ARESRENTIR [J]. ARREEM, 2008, (3).

(2] =%, ®EL £XELHWEASMFRIER [J]. PEAD - BESHE, 2007, (2).

[3] %o, &g, BRE BMEEEAOSTHERENE [J]. FERAEA, 2003, (3).

[4] B3, B3KA, BHEk RITEEAORENE BIRRIETERMA [J]. FEBEER, 2010, (2).

[ 5] Wackernagel, M., J. Kitzes, D. Moran, S. Goldfinger, M. Thomas. The Ecological Footprint of Cities and Regions: Comparing
Resource Availability with Resource Demand [J]. Environment and Urbanization, 2006, (1).

[ 6] 483, sharh, &%, =HE. ETRLARMBIBARGBEELUKETIADHBEEE [J]. KIREFERSHE,
2010, (1).

[ 7] ®FR. 2T PREES REMBMMT 4B A DHBSGENR—RREN R [J]. BILAD, 2011, (6).

[8) TR, FRE. WHHXELBFYRTHEEADRIE—UEINH (3], PLREsR (BRI, 2006, (1).

[9]Shi, L. Y., D. Li, J. Z. Zhao. A Method to Estimate Urban Optimum Population Conditions; A Case Study of Xiamen, China [J].
International Journal of Sustainable Development and World Ecology, 2010, (4).

(10] AAER, FHiE, B WANEEALHBA “TEE - WRE" (PS) MF—RUFET A (1], WRMERE ¥
(BB, 2006, (1).

[11) %W, Ebedk. REWEEAORKPIE (1], BERZEER, 2003, (2).

[12] |WFEY, HER, BREB. RTESEDHESSH—LU MAH (1], mEFE, 2003, (5).

[13] Wackemagel, M., W. E. Rees. Perceptual and Structural Barriers to Investing in Natural Capital; Economics from an Ecological
Footprint Perspective [ J]. Ecological Economics, 1997, (1).

[14] Wackernagel, M., L. Onisto, P. Bello. National Natural Capital Accounting with the Ecological Footprint Concept [J]. Ecological
Economics, 1999, (3).

(15] Exd. RATREMFHIENSBiRkElE (1], RETEISSRER, 1982, (1).

(16] BEXT4H R, BRGHREKAERN. BREIHFEE [(M]. dtat: $EZKIHTHHRE, 2010.

(177 W [14].

(18] RE®E, XIRIA, flk. BRTATRERBNESESSN (1], ERRLRE, 2009, (32).

(%8t & K]

. 86 -



