b EEAS S AT ISSN 1000-0933
o EE R BHIEAT CN 11-2031/Q

hER BT

P EESFRERABEEBT
Acta Ecologica Sinica

#P El 60 FRFMNeIRITI
ERATIR

2010

PEESFEFES Eor
iR E R B SEMER R HL
% N N tH AR



EFEER
(SHENGTAI XUEBAO)

R S A %30 % 521 Hf 200011 A (¥ABT)

B X

A B R IFA L BRI TG BRA R L +++eeeeeereerererererrmereemummienieinanes Eh4 HEE, TR, % (5709)
TR AL B AL ) R IR N8 5 BIR AL H weeneeee s ZUR,NEZF KA, % (5716)
WY B ARG EE RIEE SAF e F M, rEe, % (5728)
B &K R IENIAR R IR IT A IRAE B v vvrerrerernrnerneneenneniien EER,EBRIE,E % (5736)
ARFERR N EZSTARERALE LB TFHRER v KEX, GSE, I H,% (5747)
B IR AR P AT R AL AE ERRT R AGIER AR oo Al R, H BB, F (5759)
NEEBEEBEE BT PR IER L ILF B Freereereeerermmmmmmrrrennereeeeneenannnnans FEAR AR, BT B (5769)
g Ao B KRB AR AR AR B TG R L e Bk, #ER, A, F (5781)
R G RARY R FE B AP AT AG ) +ovrereererrnneerereeeneeeeneenneeens FIA L A, TXE,% (5790)
#35 UV-B B AT MEN A SR AT ARG Y e BaEdm, s B E &% (5799)
N & Il A F SR AR T R MO B A e X B A&, KEF, X 5, % (5810)
S0k E R BRI LA R T AR R e FoRoR, i, H UK, % (5821)
TG R RGP LR A BTG FHAE e MR A, T, % (5832)
BT AR 2 B AP IR G 5 P ) 2 R B v eeveerenmennnnnnnint e ¥ TFm, A kR (5843)
TR ST SR R R FFE AR S v veeeenrreeeeerreeeniee ettt X EL R, HWF, % (5853)
EREEBRABEYRE LRI HATR X BB F A HEL e AXE, B B M OB, F (5862)
REAFHER T E ARG BT ervvevrermemmmmmnmnnies R MR, kIR, % (5868)
AT SWAT ARA a9 AR 1) R R AR KR B SRR R —— AL £ 7T LHERATRIBA G coeerreneeenenes

....................................................................................... FTHEE BRI, B8, % (5875)
2D 15 3D FUIGHM ol KA F A By ACKTHCRAHT  woveeeeeereeneenes KEW, FEL, AL, % (5886)
ETFHRYFEEIL AN B R GEATEY ooerrrrrrereersrinrnreenniiinn, BN, EAM, R (5894)
HE TG R 16 AN EIR T AR RGBIIERILEL cooveeereererrermnnneereeeneeinan, BN, Tk, 2 4 & (5904)
R B OGR) EEERRREREGR FATRIFRE e T OB RESLKRET,F (5914)
K POAE 55T B KR L IE R TRAR TR GG YT woeeeerrrereeerereereeeaeaereeeeeeeeneenns INBOR, B SRE E A (5925)
KT AM A 5TV 3TRE 2 B An 3 P G Tt - oeerereereeeereeneeeeeneeeneeaeaeeeens HHEAE AL (5933)
TE AT EYO R FARE R O R AEAFAABE X LR eeeemereermnneeenneee BER,FRET.MEF,F (5941)
TR EERART HER BT ST LEBEEHrf e Z B, (5949)
ARG BEETY R FRART RFHE T AT GTAL oo REME,E WKL (5958)
FEAS 0 JKAG AT ALIZ L) R AEIEAT A GG BIh vvvverresemnnnreneensniinnnneennannns B, %) L EEM (5967)
WARST 5 AR B 62 15 B 2 0 4 KT G B IR B F A Roheeeeemerneeeeeennnees XN EE, T, AR, F (5975)
Eit 55t
FTARAKIE A B ILLELL BEAF T HEE woeveerererrerrsrnereensenaanenenenetenennnennnnn XNBIF,E B, Y 2 (5983)
TR E
KIAREDIG BATRIL A G H AR EED B EAH o ooverrrrmerenennnne: o &, EHEL, KT (5994)
TR F AL USRI AL AG YR cevveeerrrrresenneeenineeannete e ¥ K, kAL, R B (6001)

HITIRZAS S :CN 11-2031/Q # 1981 % m % 16 % 300 % zh P % ¥70. 00 % 1510 = 32 % 2010-11



H 7 2 R 2010,30(21) :5904—5913
Acta Ecologica Sinica

BIKFWE 16 T iaBHHESREEDRELLER

1,2 1 1, 3 oo skl
ﬂ'{']"‘i ,i'ﬁﬂ?}";} ,gj“ % *,ZJ;\JE ,71"{757%
(1. h ER B AESTEIE O 5 KA SERE A SRR, LR 100085;2. Jbat KFEHRYIFIFA: B, WYl 518055
3. R IER IR G B AR E PR E, LR 100081)

RE R R K- ARRSET RS FHRH R RN IR, FE—ERE NN B AR, ®HEt, b R
TN T B BN KRBT KE o & B R BT B R B R 16 AP E R AR IR S P E B S TR
W SRR OB X, 45 B3R AR S R G HIE | B A A ST B B AME AR PR I8 AR KPR IR T AR G b M
PRI RERTT A SR AN IERER P HAE S 25 AR TRAES ANIRARDALREE. EFARTRSR
J7 T, P AR A () D e, S BACHAR B IR Ss 5 B BACERE D Ui AR T R G e T ARG NEE K A HEAN AN
AREAES) L2 RIEA SR ST M SO T SIS HEAT HIWT s S 3F T R AV BT W K AR RPRE SRR R RS 7
By AR T B AR S S IR AT R . BT 3 T RGNS BB A R L LA T REE K B
PRI, DI RERY], T 6 W H X 3R & e B BOE X B A, AL AR AR XS B, T & &8 T RGBT E LA
AEFENIREE, KA LIRS TER, 16 MENETT + , BT REDER D, AR TRAT LU GEBX R
RETHT B R it X IR M T B it T R G A BB HIIX BT BRI B T8, &3 7 ARG LA & X & AT SOk it X
TR, BT T RGEE B PHER A B TR AR SR G RERIRTT, UL, & X A ZE T SRR X E g7
£ GV R RP A LR LI B — R R

KW IS RGE ; TIREVRAT s MR 22 5 Y Il

An integrated assessment and comparison of urban ecosystem functions for

sixteen coastal cities in Chinese mainland and Taiwan

CHANG Hsiaofei'”, WANG Rusong', LI Feng"* , LI Zhengguo®’, SONG Zhiging'

1 State Key Laboratory of Urban and Regional Ecology, Research Center for Eco-Enwironmental Sciences, Chinese Academy of Sciences, Beijing
100085, China

2 Graduate School of Shenzhen, Peking University, Shenzhen 518055, China

3 Key Laboratory of Resources Remote Sensing and Digital Agriculture, Ministry of Agriculture (MOA) , Beijing 100081, China

Abstract; An urban ecosystem is the complex and over-arching system that combines social, economic, and natural
subsystems, each having special problems of supply and waste discharge into and out of the system caused by various
sources. To understand the complexity of urban ecosystem functions, a series of indicators is needed for an integrated
assessment and comparison. Usually, a healthy urban ecosystem in proper working order shows the following characteristics ;
a higher environmental efficiency, a stronger economic vitality, and a better quality of life. Each of these factors could be
considered the function of an urban ecosystem, especially in relation to sustainable development.

Cities along the eastern coast of Chinese mainland and western coast of China Taiwan are similar because of relatively
high development level, which have more attraction and influence for regional population and industry. Due to the
differences in natural background conditions and development orientation, there are also some specific problems existing in

the urban development of Chinese mainland and Taiwan. For a long time, urban development in Taiwan has been heavily
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affected by physical restriction, especially geological and meteorological disaster as well as sea levels rise ; in relative terms,
cities in mainland China have been beset with more problems from various environmental pollution and degradation. Since
sustainable urban development is required to complement the advantages and learn each other’s experience, comparison on
urban ecosystem functions among the typical coastal cities could provide policy makers the reference for planning urban
development in the future.

In this research, focusing on sixteen cities in the coastal areas of Chinese mainland and Taiwan, we developed an
indicator scheme for integrated assessment of urban ecosystem functions. The indicator scheme was established based on
urban ecological principles, urban development sustainability models, and eco-city assessment indicators. This scheme
quantified and measured environment services, metabolic capability, social carrying capacity, social stability, cultural
sustainability, opulence levels, and industrial competition. In addition, some alternative index, such as area and
population, were used to improve data comparability for adapting different statistical standards. Finally, this scheme was
applied to compare on levels of social well-being and social conflicts, economic potential and competition, and
environmental sustainability ( environmental degradation and resource deprivation).

The results from the analysis suggested that cities in Taiwan have higher values in social and economic subsystems than
cities in Chinese mainland, due to the relatively well-developed urban management system in China Taiwan. It also
appeared that Keelung and Shanghai city have both reached a stage of well-balanced development in terms of social,
economic, and environmental functions, which could serve as models for urban development in other coastal cities. Further
comparison also provides insight into social well-being, economic potential, and environmental problems using each
indicator subsystem; for example, Keelung and Wenzhou show higher value in the natural indicator subsystem, whereas
Taipei and Xiamen are high in the social indicator subsystem, and Taipei and Beijing possess more development in the
economic indicator subsystem. Based on the assessment and comparisons above, suggestions for the future optimization of

urban ecosystems were provided for city managers and decision-makers.

Key Words: urban system; urban function assessment; Chinese mainland and Taiwan; coastal cities
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SR, Bt T _E T A R IR, (A M R G T RE R S BT s IR A RS 5B, SE R AL
SRERR, PG RTF RGN, 850 BN 25 AR R 2R 8 BUA T7 i, BRI AR e 5 7 29 B
R, 32 e ST UEOR FRCAR , TRD IR T 42T RE TR, 3R AR X e 2 BB TR AR AR 5 T Mg P2 5 e UL, SRt M 0, S BR3P 3R 58
i 8
2 WMRAE

AWFTiR H — B A RN A S RGN RIS IMAR K R IR R R S St AT RAL , BE LS IR 36
Bt G RERE RO, AR L, b T RR I ST D ARR 225, 52048 b5 20 51 5% F WG 2 i
FEE BB ARAE AR BEA T LA, AT ISR B 22 52 o S350, TR SR RA A O T FRAE A 22 57, TR o filE
P e B B A AT Lo, AR R BB R 2006 AR ER AN IFEAR @ A\ O R T IR, e A RAT A
WASREDREFN ERAEREIR . Horb, 2Bk B 200 B £ ER AT MR LA E R AT L6
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rad f
s f; JTEBERIEAR (=)
Sfi/f S RIEFERRR(f, <)
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2.3 WHASREIRTENER
B TP U1 X B IR T A AR R R b IX, BE N DA (AT R i H B AR R P08 SARAE X S '
HIRRE , i — 2 XA N R 22 5, TESR PR B IR b IR T 2 G AE S R G KW R U iR & R BLAL,
Wt 5WEAHR TR PR, B R AEST BRI B NS EN P 5 abs AR L, #b PR
FrETEPR, ¥4 Delphi 1 (FE/RIERL) Al AHP 32 (B IHTEE) HIZE G , TR BHEFMA R i & 388 FALE , FF4EAL
R U E 3 AR, TS R R M AR T AR S R G T RBIFM FEAR A R (R 1) 6
2.3.1 BHATRGEUEETH
BN F REH T REUEWSE YIRS £4& , G5 EY 3 UEY  BAFWE, B&SU%
P KR K LR D RIESR IS gl R SO S A SRS TR o B TR R U IR T I & R
XHER BRT RG T BE 1 A 2525 AR 8K, AW 58 LA AR 25 25 () g 26, i@ B AU IR AR B IR 5
(ecological services, ES) 5 H & &R 55 /% 15 88 77 ( metabolic capability, MC) ¥ B 1k B 2R T & 45 24 BE ( natural
subsystem function, NSF) , Hor A= 25 IR 55 5B RE I R HE
NSF =MEAN(ES,MC) (2)
ABRS Wi R RE BARFEFB/RERNS G, B ET HATREN BRI 5 AR o i 5 1)
B BAHR, & 3K i Z5 PR 7B 35 3R (forest coverage rate, FCR) .37 X T R k. 5] ( conservation area rate,
CAR) N\ IL43 b TEFH (green area per capita, GAPC) , B SR 7] B k.4 ( natural riverside rate, NRR) 28475 F
Hube ), [RImSS&HA BRAEE (W,,i = FCR, CAR, GAPC, NRR)Ft[FfE g B LA IR 5 458 R AL,
BARHBEARIT

I (1)

ES =W,y » FCR + W,y « CAR + Wyype » GAPC + Wy + NRR (3)
Rl W RGN HFEIHFERENY RS RBIR, RN EAH R R FY) , iR <R
K B BRSPS K SERM R HIIEEE B i RE AR S, el i 4 BT BEAE B AT 48R3 B AR T
REHERERRIL . A SCR AT B 3% o E AL AL B2 (living garbage disposal rate, LGDR) | Tl [E &K ¥y
Ab B | F 2 (industrial solid waste disposal rate, ISWDR) .25 S 3145 i & ( air environment quality, AEQ) . JRIKFH
1% i & (fresh water environment quality, FWEQ) .3 1% 1 7 ( environmental noise, EN) i F G E/K I EFE
(offshore marine water environment quality, OMWEQ) %53 3553845, [RlBT 45 & H A B WALEME (W,,i = LGDR,
ISWDR, AEQ, FWEQ, EN, OMWEQ) St [FIfE N RGN LR & R, BAEHEARXIT
MC = W, + LGDR + Wiy  ISWDR + W 5y + AEQ + Wy + FWEQ + Wy + EN + Wopypo - OMWEQ — (4)
2.3.2 HETRGEUETH
HESFREVUAD O, DI RS E Rl 8 A SGE MR SR BT R KA RS R
N B, HNEFRGIRMT NG K BRI K IR S T RS #E (social subsystem function,
SSF) , 7] 3@ 3 HoAt £ 7% 2 i 77 (social carrying capacity, SCC) , 5 %2 4 FEAH 6 4t 22 %8 1% (social stability,
S8) Be i SCALIELEME ( cultural sustainability, CS) X H RGN REHATINE , =F FIFEZE,
SSF = MEAN(SCC,SS,CS) (5)

hitp : //www. ecologica. cn



5908 = R S 30 &

HERB #HESFREFERGEABHUMERKAD, - DB ENEST R REE RETF I
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HHEARWT

SCC =W,, - PD (6)

HofEt HSREZHZERREW, GFHERA BT L HEF JALERE. BEEETTE AN
B ARG P WA S ZEBHINK, HE-SFEBAL S0 R B B, Horb R AR 57 30 1 B IR TR 2%,
WEERASARENEERE, 7F K% (employment rate, ER) . A ¥J4¥ f5 ( per capita housing,
PCH) EJ7 {71578 55 L) ( medical insurance coverage , MIC) Fil A 35754 (life expectancy, LE) 54545, R BT 456
HABWNEE(W,,i =ER, PCH, MIC, LE) 3tFfE it S @RS E R, BAHEARIT:

SS =W,y » ER + W,y » PCH+W,,, - MIC + W, + LE (7)

RS ARSI EER, NRFTEEL & FMERXWEEFTREMR B, S EEEF L THREAEFEWN
TRHR, B S 2 B 2= AR B ) RN T SO BRI B = 53 Ik, [RIE  B R R I SOk R e I 2 7. A
SR Z B B (high education level proportion , HELP) Fil A\ 452 & 4E R (average length of education,
ALE) S548%5, RIS 456 KA B WAEE (W, ,i = HELP, ALE) 3LRIWER SCILRREE E SR & RAE . BRHHE A
AAF -

CS =W,y » HELP + W,y + ALE (8)
2.3.3 ZET RGN

YR 2% R AR W (5 BRI R R B RS W IEIR 555, b XA &5 ik
MaF kKRN EZSIRERER . WA F RS HE(economic subsystem function, ESF) , HAT & F ¥ &
LETHRES G AR I KSR I, TEM AW 5T 73 51 B3 4 ¥ & 2 FE (opulence level, OL) 57l 35 4+ J7 (industrial
competitiveness , IC) BJ 7 T A THRIT , ZE DI RBfEITAE b, B RIS EZE,

ESF = MEAN( 0L, IC) 9)

ABRERE —MHTTERESE R R —RINEERERYERAGEFEMEMAETENAS, AL
AHBK B E BT RSB T AENIRT G RAEEE RENS%E ., ASCRAHIERYIH % A (non food
consumption rate , NFCR) F1 \ ¥4 H 32 3@ il 4% ( per capita traffic cost, PCTC) Z#45%x, Rl B4 & H & B BANEE
(W,,i = EC, PCTC) IRWENATEE RERNGERIE. BATEAXWT:

OL=Wg. « EC + Wyepe = PCTC (10)

FkFES S EEPRME S 2R BHES T , IEFT R RMTE S 1, AT i HX R 2 5 R R
W, FEW RER Wi BB RS =0, RIS =70k A5 S, , AT KRR B i 1 B B X b
BRI, ZEHSRFEAE =7\l GDP H. {5 ( GDP proportion of tertiary industry , GDPTI) | B T\l 3% & 7K ¥
('water cost per industrial added value , WCIAV) . H.4; GDP fE#E(energy consumption per GDP, ECGDP) .54y 1 b
GDP 74 (GDP in unit area, GDPUA) 23545, FInt 454 H & B WAEE (W,,i = GDPTI, WCIAV, ECGDP,
GDPUA) S [FIfE W3 I GG RIE. BT E AT

IC=W,ppy + GDPTI + Wyeyy » WCLAV + Woyeepp » ECGDP + W oy, » GDPUA (11)
2.4 BTSSR G I REVN A B

Wi R &EBREMSHEIR T AR5 EREE (GG IR AV E AT | XEERF

B (IEY B AL TR 7 R W I LA R R B ) B S AR S FREE (S Uik VR R ) R
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M BR HERAFTREKFMBIRT B RS, HEE—ENNERR. 3 M TREMTREA M
B, ARG, AR, A A FTRE . AFRET 3 T REARMET) RRIE T B M Z 8] 1 R G R EE,
HP HERESRGE 542 R 5 138 E (natural-social compatibility, NSC) , 412 5 25 R G W & ( social-
economic compatibility, SEC) Fl B SR 4= 75 R G 5 257 & 5t 143 & ( natural-economic compatibility , NEC) 7] 43 5|3
TRIHE:

NSC,=1.0 — | (NSF, - SSF,) /(NSF, + SSF, + ESF,) | (12)
SEC, =1.0 - | (SSF, - ESE,) /( NSF, + SSF, + ESF,) | (13)
NEC,=1.0 - | (NSF, - ESF,)/(NSF, + SSF, + ESF,) | (14)

FEMCEEA b, 22T B3R T R G0 6] U oA BE 1 3 { R RAL £ & 139 BE (Integrated compatibility, InC) , fif LA &
FRGEWIARRIER . HEAXTTRRN.
InC, = MEAN(NSC, ,SEC, ,NEC,) (15)
KA, InCoASE | MRS RENLAUWAR , NSFoNZT AR T R G EE{E, SSF, it & F
RGUIRE, ESF NI &5 F R DI RE(E

®1 BEEHTRENEITN ISR

Table 1 subsystems functions assessment indicators of urban ecosystem in mainland China and in Taiwan

Wi H Item 1fE Function 447 Indictor JoFFALTE Index weight
H AR T R 4 Natural subsystem SRS b R 0.40
Py X E A A 0.18
NBA Sk A 0.22
R B L 1 0.20
ARG ARG E AL B 0.19
oMb e B A A e 2 0.14
AR 0.27
YKL 0.26
EZ8 Lk 0.07
MK IR A 0.07
#L4F A4 Social subsystem HoEBR S 1 26 1.00
et Bl x> 0.40
NBHEB 0.20
By IR R % L) 0.24
NBHEA 0.16
p gl RESEHE S 0.40
NBEZYEF R 0.60
£:95 T R4 Economic subsystem CRULA R 2 b 0.60
NI H 35 A 0.40
s 5 SE=77) GDP Ehfs)t 0.26
B T MV SR 0.16
Hihy GDP REAE' 0.30
B 3 GDP =iy 0.28

e 3PP IR T R A TR BARAR 5 2. BRI T E AN SR PRI 47 53 « BRI T PRI TR (4855 54 - DA St B el Fa rof
R, 8 BRI DR AT L EAR , AR = CIERRAMmER / TR B mHD x100% 5 5. HETRGEAR I WA L IERR, i
B = (Bbe TA ML RO R R / BIRIEB R x100% 36 HHAEAR =W EAD / #Ec ;7 . HRTHLSA0E oh ] Xt s,
HEAKX = AT /7 FFBIAT) x100% 5 8: LA 5 AR SFERREC A0, O B RTSCIGRREE T EE IR AR, TR A 58 = WSR2 8k
/ EMEAEANT; 9: BRTAN AT T R FTXT AR, AR = (Rl / B ) x100% 5 10: KI“SE =7k W& 465458
28 BRI IES T TR LRI SR A RK = GE= AR / 3 A0) x100%
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St S R HBIMHEEX R,
3.1 HATRGUREER

HAT R H , KEGH 10 MA AR T A B K 6 NMLART , KPS T RE e
FEE T T, HR O R , 52 RS D RR A e, B B W M X R T o B T 6 T b DX Ol i A ¢
/N, VPR b ) D s , TR R 3R T i S EE 5K, I TR S KR B R R, IR T AE AR S IR 55 T g B & P X
WA AR FER G S 1, 6 W b X R T 57 3% 58 B AL BB AR AR, B & L A B AT A E] 100% ,
AIATG S X T R R BT AL B RS . B F Bk tr, MR LIRTE B AR F RE YRR, &5 H X IR T
T AR R BT SR AR, B A AR SR S5 U AR LU, T 456 S 4E S s, S S IR RS R 1] 5 T K
it 3t X ) ST DU 2B s % SR T I A e e e A B 4R R R R AR

R2 BWTAATFREESHRITENER
Table 2 Assessment results of ecological function in natural subsystem of each city

Wi H Ttem =41) T E i =Lt T =rnd
A Taipei Keelung Hsinchu Taichung Kaohsiung Tainan
B
ét%ﬂﬁ% . 0.575 0.762 0.343 0.383 0.174 0.488
Ecological services
RGRWA
Metabolic capability 1. 000 1.000 1.000 1.000 1.000 1.000
RS BEAS
FREMENT 0.787 0.881 0.671 0.691 0.587 0.744
Subsystem score
. Fs bW W M T WM Rk kg N KW
A Beijing  Shanghai  Shenzhen Guangzhou Ningbo  Wenzhou  Tianjin Dalian Xiamen Wuxi
B
EEEHFX% . 0.854 0.760 0.561 0.847 0.915 1.000 0.754 0.89%4 0. 804 0.804
Ecological services
%ﬁﬁ{‘tlﬂfﬁ - 0.746 0.616 0.931 0.851 0.959 0.743 0.851 0.844 0.943 0.901
Metabolic capability
RS BEAS
TREMENT 0. 800 0.688 0.746 0.849 0.937 0.872 0.802 0.869 0.873 0.852

Subsystem score

3.2 HETRGEVIRER

ST REREIBETE, G 1 6 AR IR T KK H 10 3RS, K it S F RS T6E
BAEEE NG, IR IHAT , Kb & & T N, ERE 7, LB gdtii&E, hET
TN 21007 A, KPR 1 DX 00 AGRYIN T e i , S B 7 A B 9153 NG HERRE MR T , & 18 H#h X T A PR &%
AR RBOHGE , ARGt D0 AR T 6 T AR PR s ZE R b, & T b X P s S 80 A X B, XoF
Wi AL R B R RS . BT BT, ARSI T S F R TEE, 6 W Hh X 45 & 7 Tt
P 5T IO A L, 3 R T R Al 3 T KRG KR T AR B O S, R S8 E FAE A B
R, AFIT AN BRI R R — 2 s i 15 T
3.3 ZBRTFRAYIRER

LT RABKIBETE, 1 6 AR B IR T KK H 10 SRS, K &5 F RS 6E
BAEE NG, Kiith X S EE b, S BRE L, G XIRT E RAE R & J7 M AR H
L AR T 20% |, T ARt 3L X 4 10 A SL RIS T 5 75 T 30% , AT 01K i th X, PR3 T i B A A T B MR 45 o
FENvZE S 1, LT AEXS R R O B R T AL, RT3 ANIR T X A B XA B M A RS S T
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BERCHR o FE T LRI RT 0, DR Jli i X SRS TR Je R A 975 0 S At B AR i 1o, B AR HL P A DX A 9 T 1B
Z5, WA G 7 AL S TR SRR A B R SRR TR Rl i SR T 7R 28 5F 7 AR G0 75 T 7 20 A i B2 TAR

®3 BEHTHESRENERITNER

Table 3 assessment results of social function in each city

St feil S B Al Bl frsir
A Taipei Keelung Hsinchu Taichung Kaohsiung Tainan
7 3 R
Tié%ﬁj? . 1. 000 0.477 0.624 0.479 0.592 0.380
Social carrying capacity
ANF 2 )
*iﬁﬁmﬁ 0.978 0.973 0.974 0.974 0.973 0.977
Social stability
y 3 R 3 )
ﬁ:xﬁﬁﬁ e 0.888 1.000 0.990 0.839 0.707 0.707
Social sustainability
RouRer
TRGENEAI) 0.955 0.817 0.862 0.764 0.757 0.688
Subsystem score
1]t KR b WM M T mM g9k Kk BN K
A Beijing  Shanghai Shenzhen Guangzhou Ningbo  Wenzhou  Tianjin Dalian Xiamen Wuxi
7 3 R
Tié%ﬁj? . 0.230 0.364 0.436 0.301 0.232 0.422 0.147 0.139 0.273 0.236
Social carrying capacity
ANF 2 )
*iﬁﬁmﬁ 0.995 0.937 1.000 0.988 0.970 0.983 0.958 0.962 0.986 0.947
Social stability
y 3 R 3 )
ﬁ:zﬁﬁﬁ .. 0.254 0.161 0.054 0.302 0.093 0.039 0.205 0.171 0.273 0.093
Social sustainability
RouRer
TRGENEAI) 0.493 0.487 0.496 0.530 0.431 0.481 0.437 0.424 0.511 0.425
Subsystem score
F4 HHEFREHETMER
Table 4 Assessment results of economic function in each city
Wi H Ttem I=Elqii] T E i =Lt T =rnd
A Taipei Keelung Hsinchu Taichung Kaohsiung Tainan
i{ﬁ‘%’}i)ﬁ 0.972 0.936 1.000 0.942 0.941 0.927
Live affluence degree
=
ftikm%jj . 1. 000 0.883 0.696 0.890 0.844 0.765
Industrial competitiveness
RS BEAS
TRENERD 0.986 0.910 0.848 0.916 0.893 0.846
Subsystem score
St KR b w0 M T mM g9k k% BN K
A Beijing  Shanghai  Shenzhen Guangzhou Ningbo  Wenzhou  Tianjin Dalian Xiamen Wuxi
ﬁi?ﬁ%ﬂ)ﬁ 0.799 0.744 0.770 0.727 0.729 0.748 0.752 0.694 0.745 0.729
Live affluence degree
=
ftikm%jj .. 0.877 0.675 0.544 0.674 0.440 0.395 0.578 0.557 0.337 0.528
Industrial competitiveness
RS BEAS
TRENERD 0.838 0.710 0.657 0.701 0.584 0.571 0. 665 0.625 0.541 0.628

Subsystem score

3.4 WWAESTREHHAEER

I RGP B, T IR EE PR ER . AR ST RENRALREEL G
XS AR RS e , ZERE T B R T AR , KB IX I DL B 8w s db 2 S AT F REN AR REEM R
SR A B R KT, A G Y KRR A BT, KR X AR E R T s ER S AT T REN AR E
R BE N LA g v AL B T AR R R o

TE =& PR RAR L |, 16 AN H AR BT A3 T 2 RE B IR BE v , H o g i A 5 L T, DRl
0 DX A LT T R Gl bR B A g, HLUCOR BRI, T B R iy % b T A P-4 AR IR R P A &
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Table 5 Assessment results on the compatibility among the natural-economic-social functions in each city
S ttom fr SR Bith A Rt A
A Taipei Keelung Hsinchu Taichung Kaohsiung Tainan

k2
A& ?iui.ﬂ}l)*])ﬁ - 0.938 0.975 0.920 0.969 0.924 0.975
Natural-social compatibility
A A
}ié —Iﬁﬁj}ﬁ]g s 0.989 0.964 0.994 0.936 0.939 0.931
Social-economic compatibility

LA
B & ’Igﬁj}ﬂg s 0.927 0.989 0.926 0.905 0.863 0.955
Natural-economic compatibility

i

SR D 0.951 0.976 0.947 0.937 0.909 0.954

Integrated compatibility

Jemt L wI JoH T I PN K Bl T8

=R
TH lem Beijing  Shanghai Shenzhen Guangzhou Ningbo  Wenzhou  Tianjin  Dalian  Xiamen  Wuxi

R4t 2
Natural-social compatibility
M- T IR
Social-economic compatibility
HAR-Z A
Natural-economic compatibility
GRathiaE

Integrated compatibility

0.856 0.894 0.869 0.847 0.741 0.797 0.808 0.768 0.812 0.776

0.838 0.882 0.915 0.918 0.922 0.953 0. 880 0.895 0.984 0.893

0.982 0.988 0.953 0.929 0.819 0.844 0.928 0.873 0.828 0.882

0.892 0.921 0.912 0.898 0.827 0. 865 0.872 0.845 0.874 0.851

4 HitHitit

PSR T A SRR E AT, B T RERSMA DY, @ Wi s 25T BE LU, A B T4
HARKAME, R ARRAE SRR . BT 6 B R & B Gy BOEX B AT, B R A B, Tt &
ST REKBAENE LA BENIEE KIEATRBERIR TR, 16 BT P, BT R
GEUIREIE, BART RGN RELA G I X FERE T B KR DR M T BUE 4t T RE U B B X G T K ORRG
W DX E T THRUE, &5 T REU G X GAUH MR X8 BT RGEE KR R A B T
WASRGERARRENET, Ft, G5 X R T KRR X BT IR A 7 —J7 TSR . 7ERRK
ST A J b, D f e T A S R GV AATIRE , B 1 M X A3 T B3R A 4k 2 R R s, 45 6 =444l AP
SR AR 1B AR S TS R AR SE IR R 5 DA i X AR 38 D7 B AR IR 5 R 5 BT K R AR Bt

P T P R SR I ) X5 R R A7 S 2 ) RUBEAN (], A B SBURT HARE T s B 52 JR I ) AIER BN BT AL, 42
HHORBHIAEZR . 2SI, FERAEAORITNZS, i TR P EEEARE, 65X
NS DA R i b I ST N 0 BRSO i DX Y T A SR A IV J 25, DR U AE 2 N 11 2l
EHAT G, SR XTG5S R A B AR AR, I EA OB L B BERE BF KETR
B 58 AR, A3t m, FERIE GDP MGt b, & XA S B RE F#1T GDP W4tit,
TR X i F AR K, GDP FGETH s A AR =) 2, OB R B 3 S8 1 i 24647, D ER B S
B UABLHEAT LU, A 5 7 AR AR AR X GDP (384, oIk S8 K IR, 28 5 7= AR IR BT R E R BN 2
PRSI IT T, 6 3 DR GE TR 2 0 PRI B ) BB , Xl T R, R B K
FF Tork BV R SR B R AL ISR R B L A ) T Ja RXS IR P S 5 K A |, G
X AR B H AT E RS I, NS RS B, IR By BT B 3, BB B TR L35 e Biia TAE R
21T,

SR REAFAE 22 005 Sh AL MR , MRS 2 P B BEAS IR, ST e 0V B H S [R] i SRR BB RE 6,
W2 NS DRER K, A SOOI AE S RGEA B KR BB R A it & (5P 5 AR 3 D EEAE, SRZ X
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T ARG PR ELAE P S [FIAE R = AR D REHEAT G , R PR S AR 1A 2 X SR i 2 BE A S BRATS B S 2 o
FyEb , PR T TS T B AR S ik X, O L 2= 5 PR AR T B —E BRI (HAE SRR
BB SR = B B AR

M TR IS DA BT 2257, S8R IR R o B e B B0 Jevk 2 R34S 238 in it B i A e B B A T
FUPER) B 7 G H B HEAT UL, WP T 45 R TIR T AR ST BE RN A —E R BR , ToHAE 0 S L i AR 2 i &%
TR, BRI A2 25 D) REVEAN G5 R0 1 T U0 K 7R SR SR IE A X HA BB AT Hh e . 30 ZETT AR S &R
GEREMITEAN b, A BTTOR LRI 73 B T REHEAT AT, SRZ X1 R RERI KRB AR I8, X T 58 8 1
Wi RS RGEIRIA N L AR — 5% .
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