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1.1 ERIMAREHRE

H I, AR Ik T A B SCRN) U Rh e o Bk L
HARARIR T2 FE RkHE AL THARAARAS , LAk 3 ik
(RO e H bR o 1 SO 5 T ) 2 7
WEIR T ATt S IEF B IGO0 T il 27k
PR AR A Ty 2 R T S AR T B, b
T HIE A e (4 T 25, 2014) , 3T 42 R s T 0 b
K S HEROE T WA (0 KA 5E, 2010). A SCRYHE
FENASTE T SURBRIR T s

2003 4F e [E R EFE(FRATTRE PR 9 AR ) 1 B A
FR HRAR 2255 (DTI U K, 2003) ;2007 4F- H A H
TR BHE2 (Gomi et al, 2007)., FEIAMIE BRI T AIF 5T
PR 25 A 38T Ak HE 3K Bl R (Al-mulali et al,
2013; Aunan et al, 2014) . 3% T #% 15 3 5 fx A€ 5t
(Castelnuovo et al, 2003; Pataki et al, 2003; Churki-
na, 2008) . {I% fifk 41 i1 A8 i (Seyfang, 2010; Feliciano
et al, 2011) 1 3k 17 Bk HF ik 4 ) 56 W% (Lebel et al,
2007; Caetanoa et al, 2009) %5 /7 1 . [E 274 HE 5t

Y #m H 4. 2015-08; 1&1T HHA - 2015-09,

PH 4 (2004) 2 1 o [ 3a8  AltE R 1 SR A 152 it
WA & R A o AT Al i 38 5 1k {1 ke 22 0%
S At 2 1 23 0] B A S (R R A%, 2010) [E A
S FE S B AR TR A CHE O B3 (5K 42 4, 2010;
DANEEHESE, 2013) , 35 T AU X HE A 5 A 5 (28
5, 2014) ARRRIR 7 25 [A]RLA) (R Wi 45, 2008; Jilt
WIMRAE, 2009), A3k T & i 14 52 i R 2 50 B (Leb-
el et al, 2007; &8 45, 2012; & F 4545 2012), fik
fine 39 T VE M 1A R b (0 S AR AR, 2009; PLIR 2%,
2012)% 71 o

H A 22 25 PP AG Sl T AR K e T3z A8 FH Y
T AR, o EEAR PRI AR SR RE . AT
25 (2010) 45 HH APRRA IR T 19 1L R SRR 2R, 0 3l Ry 7=
AP AR FR BEERIBOEAR ZR T 2 SR R (BRI
FEAR R AR LR R . 15 KA (2011) A M KAk
BT TE g ) AR A 7 55 4 ) ARt 5 4 T 02
) B T A e 5 4 1 PE M HR BRI R 1) = K2 [l Bisf
SR I 1R T 2002-2007 4 8] (4 A S & , 51 AR (2
PRI HE ST IIH 53 BT VAN BT B Xk R G i A2
PEZEF X BT EAT T SRS . BRERAE (2012)
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IR (B E FE N7 K BRAR DG AT A B, )
FE LA I R HERTER K 4138 2007 4F (4 A1
KBAFAATIENFFE o X745 (2011) A i " =X
JHERZ , 0% &R AR 5 P e S A
TR AE R e N2, COHESE 8 A AR TS b5 845
RS AR T P AR bR A R |, LLTE R R 58 6
IR 2T & e i A8 B GDP V5 e W HE IR I
(AR, A5 B B i I ek Tl A 182 7K P-4k AH
ST 2518 . F s 55 (2014) %5 B A AR R AR 25
I T 9 T TR A R A AT e s R S A B S R
fe s, It A T 0T R 5 T
P, 18 B AR 4 KL 28 MEAR G R MEIR A R |
T LA L AL A8 AR A 3 A A A 25 0 4 i v
TR 8RR FR o
1.2 AXHIBIFE

H AT, WF S IR T (48 bRk R 20 T
KNSR T P FE bR aT AR, A HIE T EOR
o AR TT 0 PEH A AR % ik 220 T ARl 3 T
KR 23 (RIS )Ry 5 25 [ AH OGP 2 A AN s 28 R
JEE ST AR A R K B PR 5 o FE PR HE AR Y 2B
L, AR o8 R AR L T ST M R A ()
KB FFTA3I0, FANIE A4 B R AR T A

ARSCEET bR AT AR (B — MR, e
W BT AR S BARAE A bR, TR E B R 1
Jin'Y DMSP-OLS & [B]XT S & 12 Fil PM2.5 ¥k Fi2 1795 4~
BriebR . AR, BB CRARAE R AR HEL
D7 R BRI AT, B T R AT Y BRI AR
RO RIS, PM2.5 ¥ 5 7 24 A5 32 22 AR B TR AR
S, B PM2.5 1R 1 M PRAN S T S T IR B (R FE b
WATE SN NIRRT 2K . 7R 534 5 i
b R A3 B BRI T X 284 4~ M g i
() R AT AT T 58T, FEAKE (e & J K- i1 7
TS [ A AT

2 WA ATk

2.1 EiREFKIR

A SCR R ge R B (b R SE T HAE 4
2006) . EI3 T 4E T4 4 2010) , 4 4 4 [ (R
BVEE AU R i X A 284 A~ Hb 2 I LA
T AR, LR T R T B IR T
BB A4, RPN AT IEREAR

PM2.5 ¥ i 38 8% S 8 52 150K F T 28 B i 2 i

K Jr ) M BRI 2 e 2580 A 2. R S8 (EOSDIS), %
%4 4 Global Annual PM2.5 Grids from MO-
DIS,MISR and Sea WIiFS Aerosol Optical Depth
(AOD), vI(1998-2012), /3 il 1% HU 4443 >4 2005-2007
1 2009- 2011 11 5% & A 2 2006 4F J2 2010 4 1Y
PM2.5 B8 i 47 0 o SRR AT BUR T Y
PM2.5 ¥ & V- 34918 , AT I { . DMSP-OLS
BT e s A2 ok B T 38 [ 500 v AR AU 3
Jr (NOAA) [E 7 i 33k ) B 4l .0 (NGDC) B 5
¥k (http : www.ngdc.noaa.goa/dmsp)., & JH T~ 2006 4
F12010 4F- NOAA & A1 [ AN AEAEAR AN [R] L) DMSP-
OLS 1% . AT X R ML K A F E LAl 2 {5
B 25 1:400 T3 HUE B
22 HARF*

K53 BT E 18 bR PPAN R 2 A8 v )iz i
(L4245, 2005; Bk4:4£5%, 2007).
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X, =ay,F ta,F, +---t+a, F, t+e,
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@)

x,=a,F +a,F,+-+a, F, +¢,
ﬁEF.!Fl\FZ\F3\“'\ij‘jm/I\?;Xl\XZ\X?,\'“\Xn
F A EAAE T, m/N TN @@ e 8 A 2R
T s e A RRIAR R T, BV A A2 B AN Rk Rl T A e 1)
{51970 s R R AT 1= B T R 3 =3 11 3N 50
FEREITE R -

X=AF+¢ )
A AT AR F O AR, AR
HA A iR . AR i X0 L R E XOFRCh A 36
S A N PR 0 A AR ) R 25 T g
fif RE I H B o AR d X B R R EE (hZ ) Ky R 76 22K far
FERE AT i ToT R AL R

h=Yal ®
=1

AR T 1, Ul PR F i B R AR i 1A
HillZ
NPT 22 S, ) SO I B AR R AR
JAAS TR A A, D
S, = Zaﬁ (4)
C FT BB ) 2% IR -5 T A R AR B R T 2
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(A RERE T, JLAERR, DI R 71 B B
2.3 R TIEM BRI R AR

AR Ik 7 Je ) 1 BE R Uk, T R i 420
K AR 2O EE . T LA 2 S ik T
kK AR TE AR I T AL S eI FE 5 1
D1 o FEbR AL ARG A g A DK A Hl XA
B I PM2.5 VR EE N T8 B A RIAT O B 4
22 EPR(E ).
2.4 KB TIEMIB RN E

W 22 A B R HE S A IBM SPSS Statistics H
Ae4bPE, KMO=0.759, #:3iE T 1, BTS{H (BRIE K 1)
() /N T 0,01, Sl At K 56, FEAS BCHE S 3E L
FFE B A Tk

FIH 353 o ks, B B BURRIE (A K T 1.5
Y53, T4 T 54 R, R 28 5119 70.331%
(#2), EHTFFX X0 Xo Ko Xar Ko Koo s X A FEK
By, o 44 I IR R HE R S AT R R T-. R
XF Xa Xa Ko Xz KXo AT BB , il 44 2 N3 HE T
525 ERERT . FXFTF Xo X B B KA, 4
IR A AR R R T Fakf Xs Xo Xias o Xae s Xas A 5L
K, o T is Y SEARHAHE T, FXf
Xis Xz Koo KA , 15 24 N AEAF 8 0 5 LEAE 30

F1 R IFNEIRA RGN
Tab.1 Indicator system of low-carbon city evaluation
Hbr)z THED 2 b2
VBRI i A SRR ARBRTT & X i DX T A km?
X Il 7 1A T BV km?
X N AL X T A (km?/\)
X NP F s d Y (km? N
Xs#b.34 GDP/(J3 Jt/km?)
fRBREETE Xl X AR 7= BB T ot
Xe NI DX A7 MBI (TN
XsF37 GDP Tl e 2/ (kw- h/T)
Xo&f — 7l A7 GDP f L EE/%
X5 =7l i GDP 1 L /%
RBRIAEE X HEALIX 2 A0 78 55 T A hm?
X NBJERHTRIAR /(M N)
X N X A0 7 355 1%
Xu Tl AR HECRE 1
Xus Tolk 4 AL B HE i/t
X444 PM2.5 4 i/ (ug/(m*- a))
iﬁiﬁl‘fm‘ﬁ X NH %B@f/(}\/kmz)
Xas T HU TR /km?
L DU EYNEIIPN
REIEIHAE Yoo T4 DX HT L B BRI kw- h)
X AEAR AT Ve 5 /DN
Xoo N34 JiE R A FH /O kwe- hEA)

55 R 7 (% 3). @it Score st B, ARSI T &
N 1R3> FIZR G400 o ARBRIR TN FE 8501 it
A wF

1=0.47 F+0.19F+0.13F+0.11F+0.10Fs  (5)

3 R 55Hr

3.1 EEEETHIEM s Z = B 9

TE ArcGIS 1, X 1 {E{# F Natural Breaks(Jenks)
I SR [B1 VBT 0 23 G0, K A REAS 43 S AR 3 T A T
RGBSR T FH X 5 A T RN = B T DU . 2006 4F
12010 41 1) 73 Pt B FEAAH ] AR A FTAR X IR ik
i/ IR T R B AT 3kt b o5 17 2 A s A R
W SRR 2, 5 67 A2 AT . PRAEI AR TR 2 b
FET 2010 AFARAR AH XTI A 8 T VR X i ek 7 1%
H 5 2006 445 /N LT 5 = iR T Al TR
W5 13% (/%1 1)

45 W], 2006-2010 4F 1], Ik v Atk A& JE 7K
AR B TF . (HAGHE RS, 2010 4EAOMIRRR I 11T % 5
2006 A AR [RI AL L L0 BRI R EE DA, B
34N A A N TN R ER R £ i i (] 2-3).
2006-2010 4F, M M 2 b KA e, Tl s 9 i
AR LR, $E 49 F & AR IR A5 T oA
Wi R . 2 2020 A ORI T AT — 5
RME. SRRZITE 104k ik h &2 T 2
WROCHEM . iz R LEE Bk At
FAR VR EFRA G IR, TV TR K e
TR TNl ] PG 3 R M A RS (R B , Z5 6 s 6, 2010
AE T D A R AR Tl R R, N 5
£ AR BT LILE 2000 AEBEPEAL MARARIR T

AR I T VRN P 55 | AR R B AT 22
{HTE+5% 2 N 3k T 2 o 48 e 3k, KT
5% 4 T, /NT-5% 4 R R . 2010 4R 45
2006 4F- 25 30 1 P8 450 1 53k =7 5 v L P T e
B2 HE T B 3 TA BBk PE 4 280
I T 8BRS R T I b X AR S B L TR B
(1 4)o v s T A A A i S KT (IR R 3
TR A AL TR & KT LT B
3.2 R A FREN

TE MATLAB 8, Xk i 14 5 4~ B -
FT R AR IR T PR - SR 2, 1 1 R R A
(K15-6), 2006 455 2010 4F, Pl 1 2K
PAAL o B TSI T 2R A S A A R R
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Tab. 2 Total variance explained

i BIRFAIT AR FRECPT7 HIZRA A Ty FERA
ot RS RBRASI% A RSN BRES A FEAS Y% BRE %

1 7209 32.767 32.767 7.209 32.767 32.767 6.556 29.801 29.801
2 28% 13.154 45.922 2.894 13.154 45.922 3.153 14.333 44.134
3 1997 9.076 54.997 1.997 9.076 54.997 2.076 9.436 53.569
4 1778 8.083 63.081 1.778 8.083 63.081 1.915 8.705 62.275
5 1595 7.250 70.331 1595 7.250 70.331 1772 8.056 70.331
6 1175 5.342 75.672

7 0867 3.939 79.612

8  0.806 3.664 83.276

9 0693 3.151 86.427

10 0530 2.409 88.836

11 0501 2.276 91.112

12 0426 1.935 93.048

13 0357 1.622 94.670

14 0.304 1.382 96.052

15 0.252 1.144 97.195

16 0.194 0.882 98.077

17 0117 0.534 98.611

18 0.101 0.461 99.072

19 0.090 0.410 99.483

20 0.066 0.300 99.782

21 0.035 0.160 99.943

22 0013 0.057 100.000

TE AR 0

R3 MM EME

Tab. 3 Ingredients rotation matrix

I 2
?El*/]?}l[i 1 5 3 4 5

X THREX BT 0.932 -0.157

XoH B X T R km? 0.925 0.202 -0.138

Xoth XAz 7 BT T 0.911 0.146 -0.154

XuHE X S A0 7 25 [ A /hm? 0.893 0.227 -0.138 -0.115

Xeo T DX FH HL 2 LA/ (O kwe- h) 0.878 0.149 0.164

X3 7 5 F b T AR /km? 0.843 0.203 -0.103

Xo AT B AT Y A R /DN 0.609 0.150 0.107

Xo NITHE A X i B (km? ) 0.923 0.141

X NF RS FH M A (km? ) 0.891 0.104

X NI BT (M ) 0.160 0.680 -0.163

Xo NI HB X A 7 il (TN 0.396 0.597 0.375 -0.197 0.129

Xoo NI i3 BRAE 3 FHHL/(OJT kwe- h) 0.423 0.568 -0.392 0.281

Xo 2 77l i GDP 1 HL E2/% 0.203 0.906 0.132

X8 ==l 5 GDP 19 FL /% 0.217 0.107 -0.893 0.106

Xua Tl AR 2R HEf 1t 0.288 0.115 0.693 0.204

Xs Tl UL HE A/t 0.546 0.223 0.572 0.122

Xs 134 GDP/(J7 JC/km?) 0.484 0.348 -0.536 0.280

X B IX SR A0 7 755 1% 0.186 0.151 -0.488 0.381

XeFL(57 GDP Tl FH L 5/ (kw- h/7T) -0.132 0.457 0.139

Xur N T HE (N Jkm?) 0.157 -0.116 0.181 0.749

Xuo T A U/km? 0.482 -0.127 0.132 -0.659

Xus 445 PM2.5 1/ (ug/(m®- a)) -0.181 0.150 0.118 0.539

TE BRI IR 3T . e BT Kaiser BRufEfb it IESCHER 1 o a. BEFETE 7 U AUS st
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1 2006-2010 4F AR A5 AR Ak i ke
Fig.1 The number of cities of different low-carbon status
in 2006 and 2010

K13 2010 4FAN[R] AR AR BR8] 70 A1
Fig.3 Spatial distribution of cities of different low-carbon
status in 2010

F A AL R F AL

2006 AFAIRARIR T 7 RB R TR A £ 7
EI S| R | A o i S I R ES B <3 SR S R
32%; WAL P ARIK ., 219%; i R F SRR,
17 15%. 2010 4=l 3= S AUk o 37% ; H o2 f&
54 5 26% ; F5% £ AR L 3 3 AR
T, & 1 19%F1 18%., 2010 4F 55 2006 4E4H Lt ,
B B SR AR R IR K, 35 13% ;| R F2 3 7

P12 2006 4F A [F] A2 AR B3 i 2 18] A1
Fig.2 Spatial distribution of cities of different low-carbon
status in 2006

14 2006-2010 AFAR AR T PFHHi5 KOk 73 A1
Fig.4 Trend of low-carbon city evaluation index
values , 2006-2010

IR IR K, IR 3 9%(E 7).
I T 2R 4 23 [B] 43 A1 SR, 2 e T I b X )
IREE SR T 2o R R S A, O AR R T
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KI5 2006 4F ik i K- SRS Hr 2

Fig.5 Factor cluster analysis of low-carbon city in 2006

K7 2006 4F 5 2010 4F AR AR BRI T Kl
Fig.7 The number of different types of low-carbon cities
in 2006 and 2010

T 1 DX () 28 355 R TR KT A8, J B AV R A A 0
NIRRHERCR R R . PEALHBIX 7E 2006 4 2 R BN
WAL = R U 2006 452 X A E AL E R AR
T 2 2010 4F 0] H A3 Ab , RIS e R = S A Pl
F2 T e P F R AR I b E Y b X
(R T A2 Jre A 2 AN IR ) i 2 (1] 8-9)
3.3 {RixiE h = [EAH K 5 1
—ANIRTT AR &R RN Z B [ B R R
I IR T RS | & R A A8 PR 2 1) s ), 38 22 31 S 41
Hu DX R FER , T2 B — o I s TRl e, 32
ArcGIS Z5 a4 T, XHIRARR3 T 284725 o) A ek

K16 2010 A I i N 1AM sl

Fig.6 Factor cluster analysis of low-carbon city in 2010

18 2006 47 AN [F] SR A T 2 1] 713
Fig.8 Spatial distribution of different types of
low-carbon cities in 2006

3T
3.3.1 IRk i 9 23 [ AH S 3 By

L 2006 4 S 2010 4F W AF B IR A W T PPN 45 4K
1@%79@%3&%}% FI IS 8] 7 AH DGR BE 1 4% Il i 28

GrHA R M ZS AR DG . (8 ArcGIS rh =3 [i] F AH G
T,E\_ , 11 % Global Moran's 1, 2006 &, P {& /N T
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K19 2010 4F AR 2R HUAR IR I 1T 25 (] 73 A
Fig.9 Spatial distribution of different types of
low-carbon cities in 2010

0.01, Moran's | {f & 0.17; 2010 4~ , P {&/)» T 0.01,
Moran's | {47 0.16, 2% HH 33 PR A A I 3 T A 18
B AT BT B i 5 o) TE AR DG , ARk i S s
IS S82 355
3.3.2 RN T 25 [R] SCHRAR =X

TE ArcGIS H, fifi RS RS (E T T2 (An-
selin Local Moran's 1) ¥E47 438 o MR I 1 40 S AR Y
T H 5 PR As 0 T 20501 19 2 R IR ARE =« vy v 2R
LRI (HH) S AKST3 R(HL, 12 DX AR Rs 7K 7 B S i
F ) A S R (LH, 2% X IR AR 7K 7 B B AR
T AR AR (LL) R B 2 11X, AR fdak T
) e e SRR T Ao A TR = K = RS
SOl ZRHBIX e (PR AR rp T B L Ji BRI
= RARERER EZ T o H LI, 7
BN i N LD R A o o o I (A =1 i {2
2006 4F: tHH BT LU T (8] 10-11)

M2 A8 AL F R HH X 214080 18
ASER = AABGIN T BRI T 5 mU b DD TR
TG A ZE =05 K = A XD T A R
AT 5 LR A8 A0 75 5 R 5 B T 95 RS o HL IX PR
FEAAS o SFILTH B LH 3G AR R B3 X, LL X
8 &) 104>, Herp HoRr A s n 24>, pu)i |44 4
LA, =R TR LL X

110 2006 4R ok 17 2 (] SR AT
Fig.10 Spatial aggregation types of low-carbon
city in 2006

11 2010 4AF-AIRARYE 1 25 ] SR A2 DS
Fig.11 Spatial aggregation types of low-carbon city in 2010

4 GEiE5iHE

AR SN AR AR I T P A 28 B 23 H L
AR A R K S A 7 T A HR L 4R T 2006 4F
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2010 4F P A7 FAACRRB S T PEA 8 B30 1 (B9 25 (8] 93 A 1
PRI SR 2T 194 DU i 2 78 28 () A, %00 L LR
AR T o [ 284 43T FAIRHRK &2 J K-

4.1 {REERITIEN

(L) 7= SCHE T HE T AR I ] | B 25 RS L
PESEIF ], MR TT & ARAR 22 3% ARBR IS 0 TiT
FRAE 55 R TR I AE L T T A AR IR T AN 4 A
F&R . FIAEBSHE R AT G H S PM2.5 i
JEE R Y IMPEA Fe bR g A Tk

(2) FIH P F43 81k, vl DLUEE G 4545 b 0 FH O
PR, ARAF T BN B AR o 158 Tk
VEN B0 E, IFRH B SR s 2 3k i 73 2 IR
BT AR R BRI T AR X g B nl i A e e 1l o

(3) i FH Rl - RS A B 3 T B AT X 4
REASE £ A R A R TR
b B PURRIR T 2T BT oM R R B AR
R BT EL o

(4) FH 2 ) RE SR 2 A i) H el i ARG Al 2 Jg 7k
SR SR AR IR & SR K A2 BRI R, B
A 23 A

(5) 15X 2006 4 K 2010 4F (£ d , #5581 2007
A4 A AE AL . 2008 4 H [ Bz 25 2009 4F EF AR A AR
AR S LA DT 2P . AN RAE A, I
AR R, U BRI T 1) & R S Bl A B ]
LR R B AR AT AS A ARG A AN s o 2
FEXT  BhA 1

ARSI FEVPAN IR 38 T % JR B, BE % R
B, g | B E A e A T AEPR L
HRE IR T () 1 B B R S AT sk 3 T % JE KT
FEAEIN R
4.2 Fff R BRRY [a] @

(L) AT B X T e A R s . AR5
ST DI AREROK T KR f i 1 LR T
R AR P o A7 BN T Y A Je 52 el
TR . A7 B T = 3R T, T 3 A A IR T
BT B GR O NAT A ol T g R R
FETF AR & A AR

(2) MBI T & e i di . MARAR IS T 1A Fi
B AR IR, 2010 4145 2006 4F- 45 30 11 46 4501 3
TR o F T T DX TR R TR, 48 B A
U 7B A FE G, 3T AR Bk A e 1 K P-4 2
Fio TR R E M X, R AR EE B R
JRE (1) PP PG M DX, 7R T 22 e W I b DX 1Y

REFE EE V5 Y™k, AR I i ik & R . (A2,
— e R ARAERE R TG Y, AU E K E RAN
AL s el v A R Ll B A Y T
B, XX ANBELAT B R B AR,
T RLZ ISR BHE A o FEr= LR i A, $2 5
P A TTHE S i 22 SR Ad R SR s e AR B AR
FE A, G M % B 45 T i FE g w8 15 Qe S A 1Y
%
4.3 BRI T BURIE I

(1) Bl I T G, A 3 T AR
LA A LT R R I EE AT, R A IR
OBz ST PN TN 1R G Wod, S W
KA REVRIEFE , 773 BORRHE G . b ik
B 22 U R TR S i HE O ) AN e
TCIFH 5K, Bh 2 F e 3l B AR, T H 28 E
ARG, INFAESEE T B S AR REFEM B (]

(2) /My & S Ao, A b o R R B U
HEo ARG XA PS04, KA e i )
Iy RIS SR R R SR L SR
A 38 IR R SRR A TR, i
WRHER EZORIR AR RO £ TR, A e
b T ) R e DHE Y e BRI HE A AR R
2P

() TEWAL S VA, ERRERTT, T
IERAE Zy AL, A7 B 1 & 5 T 08 45 D) e P sk HE
i B RS G s HERRAE 18T 7 i o &, s |
P A AR HETT ), 7T LAFE 43 K AR HE R 22
Tralgs , PRIRERR 3 By W0 H A BT e
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Evaluation of low—carbon city and spatial pattern analysis in China

WU Jiansheng"?, XU Na", ZHANG Xiwen'
(1. Key Laboratory for Urban Habitat Environmental Science and Technology, Shenzhen Graduate School, Peking
University, Shenzhen 518055, Guangdong, China; 2. Key Laboratory for Earth Surface Processes, Ministry of
Education, College of Urban and Environmental Sciences, Peking University, Beijing 100871, China)

Abstract: Cities are the most concentrated area of production and consumption activities of the human race,
which brings about great amounts of energy consumption and carbon emissions. Therefore, low-carbon city is
widely discussed by scholars around the world. In this study, 22 indicators in five areas, including low-carbon
development, low-carbon economy, low-carbon environment, city size, and energy consumption, were used to
establish an evaluation system for low-carbon city. Remote sensing images of the DMSP-OLS Nighttime Light
sets and PM2.5 concentration inversion image were innovatively included in these indicators. Using factor
analysis, cluster analysis, and spatial correlation analysis, 284 cities in China were classified as low- carbon
cities, comparatively low-carbon cities, comparatively high-carbon cities, and high-carbon cities in 2006 and
2010. The result shows that the low-carbon status of these cities generally improved in 2010 as compared to
2006. According to the driving forces of city development, these cities were divided into four types: environment-
oriented, people-oriented, urbanization-dominated, and industry-dominated. Spatially, the Beijing-Tianjin-Hebei
area, the Yangtze River Delta region, Shandong Province, and the Pearl River Delta region had the aggregated
effect of low-carbon city development. Chongging, Chengdu, and Wuhan were distinguished from the periphery
cities that had lower level of low-carbon development and belonged to the hotspot cities of advanced low-carbon
development in Southwest China. Low-carbon development of cities is affected by the administrative level and
industrial transformation of cities, among other factors.

Key words: low-carbon city; factor analysis; cluster analysis; GIS spatial analysis; DMSP-OLS nighttime light;

PM2.5 concentration



