IR 2R 2018, 27(5): 957-963
Ecology and Environmental Sciences

http://www.jeesci.com
E-mail: editor@jeesci.com

2000—2015F ] M T RAR A IS % RiFZH R
T

R KA AR TIPSR, & M 510632

TR ARBRIN T & JR e S 5T R R R ) T T B, R A ARAEZS | R UHIRBR AL 2 AR A T & i
AT R UM T AR b, BRDTIRTT R R P B | b oM BRI B b IR PR A AR A Tl BT R S FR ki ) 22
b O T AR NIRRT E IR T 255 R SRR v Ay, SBT3 A T, SCRE AT e e SR B O ik
fifi, UM 2000—2015 471110 T A AR B S0 4R, A At T R T AR T e SR T R 11 42 g2 T ) 35 JHT-A i
bR, 38 FHRSIEEE X R R HE R T B2 D A | b2 A0 FERISE I AR (Y A e SR AR AR B A Rt A T 2 5 0T 2R
R, (L) TR 0 RRAPIR T 255 R SRR BUTTHR RN 25.63%, Z80F A& EAEREANIRTI nTREE & SR HFRR P RSB A ke
%, MBRETE RIS IS THRARETT RS, (2) Haib B Iim g & R R TR ik 42.27%, SRWI Nk & J
PR, TEBRETE AL RIFEN, SRR A S RA R (R SIS B R B E RIS S (3) ST
PR G KRR RTTIR N 32.10%, ARBRFFSE SRS £L 16 4FRH K G21E . (4) 78 2000—2015 4E 0], |7 M 235t iy ik
JETEImY, Aot D A, PR BRAR RS EOR, (BRI R B, LG KB R, (ERRRER & R AR KU

S

7 A, IRBR AT A R as TRIAR K o
KR MBI SEPRIER WifEE
DOI: 10.16258/j.cnki.1674-5906.2018.05.022
FESES: X22 XHRPRERRG: A

XEHS: 1674-5906 (2018 ) 05-0957-07

SI A& mi. 2018. 2000—2015 45 MW T IRk AT HF2E & A FRRESE[]. A= ASFREE 440, 27(5): 957-963.
ZHU Li. 2018. Evolutional analysis of urban low-carbon sustainable development of Guangzhou from 2000 to 2015 [J]. Ecology and

Environmental Sciences, 27(5): 957-963.

R K S T B4R e Bk R 1 XS AR AL
THEAE T B EA T 80y, RO 2k & J et
oA BRRHERC, B 1R 2 ERTHE T RE S S8R — L
AN A R TP T SR o AR5 T AR e e P 0 [
PR, IR R 2B E R iz (R E %,
2009) . BEH SRR AIBIETT, BRI
] 2 R0 b DX 58 I a0 4R T OO R &JR T T A
Hir, JHoRECT —2e)52f 78, RN ARG )
BONSEH IS, ST 2R T e EkaE TR 75%, &
S BRI S ARHE R 80%, HFTHEA FiF £ E %LU
YT A BATCIF AR S BRAAR A R B, ARBR I TT 2 A
A T & R R SR RGE SR (TR A A,
2011) o fERARIETT R AT . S HIEE E R Y AL
(). B RO R S B E B R 58, 2
i NZRAEAS BB PR AR B R 2k e I R, 2
BEEIRAEDS | BTHRBR AR £ 548 T & St
A (P24, 2009; FLLME4F, 2011) . 2009 4EH7
FEt SR ERE AR ORI ) g Rk

T AR TT PPN PR R, H8 AR T
KIE (JESFHS, 2011) .

AR IR T (9 PEA 3 B — A~ 22 B AR PR 7]
ML, PR—FEPRANRE AT . BB — 3 T AR
LR, HILahZiiad r — B 5N bR
R, N T @ — BB Z M Is sk &R,
BT B 8 bR 2 R AT REE AN B ST, IR H
BRI Z5& o MY AR 44 (WWF)
5E X, RBRIR T N AE 2 55 e i & R AT T,
PREFREVRTEFE R CO, HERLAL T HAR A K (FRLL
M55, 2011) o HEMEAR IR T A S LB E K
B e Tl A AR A&, T 2 Tl Ak A v (A
el e, PR A3k T 1) A JR b 2 A ST AE 48
D01 ey S I B2 R -0 3 OB 3 i S (39 - = R ¢ )
SEEUI DL — 2 A 2% R R R A, DAIPE 2
T R R B 1)y S B T ARk & J R ANk
ANETECRY IR 3R T Y EE R BE DA R AR Bl 4 3 A
F A AR TG B AR, T B AR e N R AT

ELWH: | AH AR S - W s m P ET H (2017A030310177 ); E%K ARBIAIESTH (41771232)

EE R
i HEA: 2018-01-19

REW (1980 4FA4:), Zr, BUERWFZCSY, 181, FERRFTOIr 108 XU IR S I AT R R e



958

AR AR A 27 555 5 (2018 4E 5 )

JOT 2 () AR R S I AR AR & R (R ARAE,
2010; fF#%:, 2008, 2010) .

JUEVF 22 35 51 X AS TR (R A e & S DA
TR T —E MY e (iRFar, 2011 )i, 2012;
W EGEAE, 2016; X2, 2016; Sfdd:%, 2016;
FHAMESSE, 2016; Tan et al., 2017) , {HH TAH
Wl Z BT & /KT, GDP 45#4 . REIRSSH
e AN IRTTACHE LR T D RE S (A
(2= SRS 2k, T AR T AERRR K SP-HE LATE 15
— [y FEFRIE Zhuang, 2008 ; Baeumler et al., 2012 ),
T 5 T 22 ] A AR K X HE R 22 ok BRI R
o FIL, FFREFEAM . K& BB
BRI T AR ST B AT BEXHZI T B ARRRAG 5 %
BT NA 15, ASCLAA RS K RS RLRl, LIS
(A E SRR, LU 2000—2015 4EH [l T
KR A I S, M T T IAIR T K B2
T AVERR I T & S 2 1 1Y) 35 JHPEANFEAR , BHRBRIN
A JBIHAN ES FEIR T 25 5 A Sk 26l |, SR
TSR . #SRNEREE A SRR I AR T
KT ARERAE , XS TTAR AR BIR B ARk & F
HEBIAT TERE AT, AR I AR o £
BT I B B
1 e REEEE

AR SCR B 32 R IR T T M T AR
(2001—2016 ) , FERF[EREE L5eReas 1) M
“t+I7 . “f—I" M R TE” 345 AR,
Bl FAREIRTT 2T A SRR )y i (0 4815k
P, R L T A S 3R, T A
ATHFE R REE T . FEREIERNME L A . &
PRI AT A A5 R0 ) Sty -, XFeedk .t
INREEAFIHIFR PRI T AU, Mg T IEF
FEAIL T & 2 T AR T & R 2 T Y 35 T
Mrigtr (£ 1) .

TR T 25 BTN B bR R O SHESE, SR
A T REg K 2 512 (UNCSD ) #2593k 3 1
tRAS-m R ( Driving Force-Status-Response, ] #%
DSR ) Bifkl, f8nik RAEREMELL TN . (1)
Febnfanid, AR (2) ftrnliat:, &E (&
Teik ) ZMEAR M (3) fetriks SECR H
PRAER R s (4) #ESS T i SRR A2
o BeAh, i — IR SRR TR, R
TERENBX — AT T2, Bl iRt
Mt H AR R 2R 3 A R S A Kk &
IR T
1.1 ZFREIER

ARG I FE bR FE . RAEL TR

i 2R R R 4R U 4 A A IR N 34 R 3
GDP., HblXA:/= B fEME ==k GDP tufil. 7¢
52805 K SR AR SR AR 7=t VIR RS % F8 b 7 1T
PEELAERINAER . J7oT GDP REFE. Tl [EAEF
WL AR TR KHEGA bR R R EH A ™
Wl 5 GDP [hE .
1.2 #HES#HPIER

B (10 A TN AN R Y = A e o/ B S i
it 7K V- T AR 3T e RN SRR T AR
B, ANFIOSZRCICA . NI B S R 2
WAy, WAEBEEAER, BA/RAZBMAYE
fE R AR I ARG S TR e b o RIEAEAR AR 41
Syl e T AT AR AR T 2 A L I SRR R
i . ARARASIE AT o ARBRAT ST b ) R I A
PIA G R AR K & R SRR AR 42
A& A WA ERN A A V-1 5
Hafe & NEL,
1.3 REREIER

FAFFEARATEABEOREE | PR 5 Y FIA R IR
PRI A B AL SRR, RS AR
MR, RWER, AERIRIEEMASE RS
FERHPRSE R by . FAF T BRI BE 1 AR AR 3
BE e br o SR T A A X ek A T R
NI S s T AR AR 2R HEA S A Tl =R HE
T A
2 oWMAEE

FRERGEH G B RGBT R,
R, (5 B JCF Bl s, HAS B U]
RZ, (6 BN, 5B M ERAL, HAEBRL
FHERR A . AR 0 R, Sl TS (A ) i —
AR IC AR RS, ] LR (R 0 B
FEATEPR B HORERE , FRPROY B R RS, %48
FRXFEEEVEM B R (Gray, 2011) . FESRTH
KIBLEETEN T, (E IR BENE TR Z H S e H 48 A
SRERRHNME
2.1 HURIRENL

T AFEPRI AN . BOR S SR FR Y I B
WHES, TR SRR . FEPR(E R
KX R G K AT I, SR IE 8 PR 852
FRPRER NG 2R G0 4 AT, RS mds bR
JrikAb, AR

NAGEEL T
, X =X .
X, =— ™M (1)

1)
Xmax - Xmin

UACIECEAE



SR 2000—2015 4R M I T 4545 42 REE BRI 050
F1 TMNETE SNEBATREL RERE R RGENE
Table 1 Weights of urban background and low-carbon sustainable development indexes of Guangzhou
General evaluation Status evaluation Variable evaluation Information entropy  Utility value Weight/%
GDP per capita 0.909 4 0.090 6 11.45
Basic economic Land are GDP 0.861 01319 16.67
indexes 56.22% GDP 0.868 1 0.1319 16.67
Service industry GDP ratio 0.909 5 0.090 5 11.44
Economy Energy consumption 09131 0.086 9 10.98
25.63% Energy consumption per 10 000 yuan of GDP 0.910 4 0.089 6 11.32
Low carbon economic High-tech industry GDP ratio 0.9347 0.065 3 8.25
indexes 43.78% Comprehensive utilization of industrial solid waste 0.9541 0.0459 5.80
Discharge rate of industrial waste water 0.9412 0.058 8 7.43
Sub-total 0.791 4 100.00
Urban population 0.8351 0.164 9 12.63
Town dwellers' lowest life guarantee population 0.9352 0.064 8 4.97
Per capita disposable income 0.854 6 0.1454 11.14
Basic social progress Per capita consumption expenditure 0.8550 0.1450 11.11
indexes 59.83% Average life expectancy 0.9290 0.0710 5.44
Birth defect rate 0.9422 0.057 8 4.43
. Engel Coefficient 0.943 6 0.056 4 4.32
4520;1 Per capita living space 0.924 4 0.0756 5.80
Gas penetration rate 0.9359 0.064 1 491
Private car ownership per 100 persons 0.857 3 0.1427 10.93
Low carbon social Per capita living electricity consumption 0.9058 0.094 2 7.22
progress indexes Per capita living water consumption 0.900 6 0.099 4 7.62
40.17% Average daily passenger number by bus 0.9343 0.0657 5.04
Number of bus per 10 000 person 0.9419 0.058 1 4.45
Sub-total 13051 100.00
Cultivated area 0.8016 0.198 4 20.02
. ) Mean annual temperature 0.9051 0.094 9 9.57
Basic environmental Good air quality rate 0958 1 00819 42
indexes 56.07%
Life garbage disposal rate 0.9436 0.056 4 5.69
Acid-rain frequency 0.8358 0.164 2 16.57
i Green area 0.970 6 0.0291 2.93
En;/lzrjl;l;ent Green coverage rate 09187 0.0813 821
Per capita green area 0.909 1 0.090 9 9.17
. Low carb?n Dust emission 0.963 9 0.0361 3.64
enwron;::;;;mdexes Industrial solid waste production 0.9004 0.099 6 10.05
Industrial waste gas emission 09710 0.0290 2.93
Industrial waste gas emission 0.9305 0.069 5 7.01
Sub-total 0.991 2 100.00
Total 3.0877
' X .. =X .
Xj = X max- ” : (2) Yii = mX” ’ (0<y;i<1) (3)
max min z Xij
A, Xj FoRHE i IRPEAHE AR A EEL 5 Xemin Tn Xmax =
LS At 5 1T b g — N
TRREE § BUPEU S b A e/ ME A B R 5 X; AR DLt HoRE LB = {yij} Cfthm %

HEARAE

TR | TURHRE | AR R E R L, A0 .
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Table 2 Total indexes of low carbon urban sustainable development in Guangzhou during 2000—2015

Economic Low carb-on Basic economic  Social  Low carbon Basic social ) Low carbon . Compreh  Low carbon
Year development eeonomic development  progress social progress — progress EnV|-ron.mentaI environmental enwronrjnental ensive  comprehensive
. development ) ) . ) quality indexes o quality ) .
indexes indexes indexes indexes indexes quality indexes indexes indexes
indexes indexes
2000 0.025 0.016 0.009 0.017 0.014 0.003 0.094 0.024 0.070 0.046 0.025
2001 0.030 0.019 0.011 0.026 0.019 0.007 0.087 0.024 0.064 0.048 0.028
2002 0.033 0.020 0.014 0.027 0.020 0.007 0.072 0.024 0.047 0.044 0.029
2003 0.039 0.023 0.016 0.030 0.015 0.016 0.071 0.025 0.046 0.047 0.029
2004 0.044 0.025 0.020 0.036 0.016 0.020 0.062 0.022 0.040 0.047 0.029
2005 0.049 0.025 0.024 0.038 0.015 0.023 0.070 0.028 0.043 0.052 0.031
2006 0.050 0.024 0.026 0.045 0.018 0.027 0.049 0.025 0.024 0.048 0.032
2007 0.061 0.030 0.031 0.060 0.022 0.039 0.046 0.028 0.019 0.056 0.037
2008 0.063 0.027 0.036 0.065 0.025 0.040 0.052 0.023 0.029 0.060 0.035
2009 0.068 0.027 0.041 0.068 0.025 0.044 0.058 0.027 0.031 0.065 0.037
2010 0.073 0.027 0.046 0.083 0.030 0.053 0.064 0.026 0.038 0.074 0.039
2011 0.085 0.032 0.053 0.091 0.034 0.057 0.069 0.024 0.044 0.082 0.042
2012 0.081 0.032 0.049 0.096 0.036 0.060 0.073 0.029 0.044 0.084 0.046
2013 0.089 0.032 0.057 0.104 0.039 0.064 0.081 0.033 0.048 0.092 0.048
2014 0.102 0.040 0.062 0.100 0.036 0.064 0.074 0.037 0.038 0.092 0.052
2015 0.107 0.039 0.068 0.113 0.038 0.075 0.075 0.040 0.035 0.098 0.055
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Evolutional Analysis of Urban Low-carbon Sustainable Development
of Guangzhou from 2000 to 2015

ZHU Li
School of Management, Jinan University, Guangzhou 510632, China

Abstract: Low-carbon city development is an important mean to establish sustainable development strategy, and is a new
development model of the natural ecology, low-carbon economy and social happiness. How to effectively choose low carbon indexes
is of necessary to discuss the variation characteristics of low carbon index during the development process of city economic, social
and environmental evolution. The present study constructed 35 evaluation indexes by utilizing the urban development data of
Guangzhou (2000—2015) based on the theory of sustainable development for establishing the position of low carbon during the
process of urban comprehensive development, and realizing the new development pattern of low carbon urban. These indexes
included the basic urban development level indexes and the low carbon city development level indexes. The entropy was used to
discuss the basic development index and low carbon index of economic development, social progress and environmental quality
evolution of Guangzhou city during this period. Our results indicated that, the contribution rate of the economic development to the
comprehensive development was 25.63%, economic development priorities was reduced in this period, and the low carbon economy
development lagged behind the overall economic development situation. The contribution rate of social progress was up to 42.27% to
urban comprehensive development index, suggesting the local government paid more attention to the social progress with the
high-speed economic development, and low carbon social progress index showed a steady growth trend. The contribution rate of
urban environmental quality to urban comprehensive development index was 32.10%, the low carbon environmental quality index
was growing slowly in this period. And in the study period, with the high-speed development of economy and the progress of social,
environmental quality index had a large fluctuation. The urban general development level kept an increasing tendency, but the
contribution of low carbon comprehensive development index to the comprehensive development index was low. There is a
significant development potential for low carbon city.
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