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—— 3k B E 114/ H R A

Z F'LOEERA', Gk HV, kFMS
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3P I 2 K SCAR R e e, 1P KR 030006)
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B G A AR AR AR AR R LA B R AT R AT 114 AN TR AL R 6 2k & 4 A Gr A st AT R, 4k 7 R A Dagum A R &
HERTARNERRTHEEHR G EZBRL LR, EREV . H A, FRAEMRTHEEHNIFT B F AL, G200 H 1K
FERBPTERFHAFRALERALIR ALV GXGERRARTZN ;R , AR EARTHLF AR ENLE
BERMERSIE 2 dh ToEFRARTOHAVERRR HUXRLEEEF ;RE, R THEHD LR ZIEZ IR % DY
AR R KB BRI TALA EZIEERRZAYT KRGS XA R R RAWRTHANEEZALENOLY KB A
AR Z ) 69 £ BB K, A A 0.1585, A% Fh A Fe AR A IR T Z A 6 £ B R DN, 3 ME % 0.0858, L £ BB A 4 L B AR £ SE Y
Ny ERR &,
KEER: TRART ; EHA LK, R HH; Dagum A B &R 4
FESES: F062.1 MEKARERD: A XEHS: 1002—980X(2022)4—0141—12
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A DR, 9 U5 AL I T oA TR Tl AR R 57 R [ R R T PR R R AR T E B TR (He et al , 2017)
AR Tl Ak py HEE , B AR B8R 04 3ok J32 5 SR AR S80R) FH 3 1 9% 05 i 0 58 75 % DA R 7™ b 45 g 2K Ay 45 ) it
ol % U5 R CTIT Y A R BN T T A R T M I T 1Y IR B (Qian et al, 20195 BEAE FIEAHR 40 ,2019) .
F b, 5 0 B IR R I T 28 e TR i O B VR R JRE AN TR B R R IR i At € e TR R R SR AE TR o] R
ARG, LAV 4 S5ER =FH A5 T RF2E & (Li et al, 20205 7 BLA 2019 X1 4 #2 Fl ik = |
2009) , MM £ €8 4 J © R HE ) Ry 28 U 3 K RN BB R 47 1958 77 75 (Yang et al,2019) o H T 9% U5 A2 36 117 A9 e 241X
A7 32577l DA K e R By B A (], 7 S5 303 T ¢ €6 5 AR 8 1 ot AR i 7 2 A R P R R i T R Al A7 A 22
St PRI, 7F 0T G (0 5 T kR ) BT A0 o) ARk 2% B BTty 0 U5 TR IR T X I oMl 25 A ) A UK T CBOR S i
PR DA B B R0 %) 3 B2 5 A 5 24 b 1 S B A7 100 55 80K, DT A X P b A 2 o Sfe e A8 % i i, J2 5 S B A
IR T A2 A H O TR B A T 4

= 32k [ o

H R, 27 A VR X 9% U5 R Ik T A AR AIE 9 A FS R S IE 42 56 T AR IE 7E T 00 3%, [ Ah R R AR TR A

T Rk 2 T T Ik T i R B A SR A D T D RN TR R, 20165 ZE VL U5 AE L 2017) , 41 Hayter Fil

Nieweler(2018) M 75 KUK - 28 5 2 Ji& 5 2 1 £ B2 T 50 9 U500 3t IX e R0 A Oy 3t T LS A3 0 e DX ) e el
BL2s A 55 5 oK & G 1 2 4L X B 4 s Hubbert (1981) iz 0TI & J2 J 300 24 92 4 % U8 784 3k 7 43

W75 H #9:2021-08-04

EESTR:-BXARAFEAL R P AL R LA R ML 2K Z AR 7(71803106); B R A AFF R LK RB K
BE-7K 3 2548 AL H) BV B AR AR T2 A -3 1 -BUR A = 408 FAE R 7 (42001527) s B A A AL A A AR A
CHORBEN L RASERMA L — BT RAT(2IYICZH212); LB 4 HFFR Y FALHAFH LM
BB AR M BT R 3R ) #7469 % od ol B Jy 417 (2019W073) 500 & 5 4 F A2 A2 AR A B “ L B 4 I
KR LA R AR A B (2018B084)

EEEBN BT ML, LAMEXRFHTRAVLFHAVLEMARINKE  RERAEFT R FT O R REFES RRTHE:
ERGEIRA, LEMEXERARBDEZFHERERARCAERTE, IR F @ KREFE R THEL R K,
W, LEAMZRPHRRBEFHREETFTERT LT 0 FREZFHAKRFA, L, LEM 2 KP4
RHFRAN B, R LA AEFIF R T 6 LA RN BRI AR R,
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F A A LRI A B O AN [ Bt Tonts et al(2012) % 18 0k 1) 57 %% 5 760 3 42 1) 4k 25 2 B A 6 AT T 98 2 1
IC, RIAL S 2T MRS A SR G IR I AR b I R AEFERR A2 58 &R 5 Uy et al (2013) WA H7 AR 7K P 19 48 =5 i 2%
SRR R A T AR A P L S A o R P Sk U R 3k T A e BB O AR LT O A 4D M (R R R B, N T
YR R 0 T A B RS DR T TR RSN B Ml B TR 7 L 5 R AR A B R S A 0 A R ek T s ) 45 1 Ak
T, AN, BRI RUAEAR (2018) Mt 23 (28 35 FNIR BT = A4~ 5 1 A4 AL 5 b (AR 2R, 308 2o v Al [ 051 A 6D % B AR I
b DX 5 TR 40k T O AR O R I R AR N 7 B AT R R — 20 TR R 5 T (2019 ) I B 40 45 3 X
ST B R AR IR T HEAT 7 Ml g (0 B RN 5 SR 3R OB % Ml b R R ORI R A TR AT DA e Y
5 R T 7l S (0 5 RS 5 TS T 45 (2018) I 28 5 Sl B WA A 1 8 SR P R A R v Bl e R E R
Y B 78 7 S5 Ty ke 4 3 VR AR T P A R R

ZE TR FAR ARSI R R R EABUE T EE NSRBI . R EM®RE L, 25
Jy B F BRI IR 717 (Liu et al, 20205 M54 V55,2017 ; 3K SR 9655, 2016) RE 2 R B 3R T, 4 plg 24 80 A o 78
A A (SRR R 22,2016 1L 77 16 55,2020 ¥ R BESE,2019) s FEMF IR N 25 I, 3228 R AR T3l % AU F 52
(5 Ak S B 2018 5 44 5 RN 5K 58 3, 2018) , 1 M S8 (70 %% 8 A A 1Al 38 T % 280 5 30 () S ik g 2 s R 2
T 39 T AR T AR AR AR AT AR AT (Ruan et al, 202054 5295, 20165 /5 AL 45, 2020) , X % 8 G 30tk 17 1 1 1
P A EC B (T A A9, 20205 XB I5E % 26,2013 ), {H 0T 30k 11 575 78 453 e 9 R 38 45 R 43 BT il R IR A . S8 F it
AR SCHM BL R LA J7 A7 30 2 D&E & R 4R 2E & R FEIE , LA 114 > 3 90 %8 U5 R 30k T 9 BF 5 IX B, A 22 355 L4t
3 FNEREE =5 10 )l 2 €0, 5 T SO0 T AN 48 A AR 3R 5 Q2R T FE 1043 43 BT v, DA 5 A [) 288 R0 3 Tl 9 A 4
% VR A 30 T 1 S 0 B R BRI AT R GE R VRN, 4K 1T R T Dagum 32 FR B0 5K [A] 8 R R R T ) e
LRG0 22 5 R LRV, DA X6 A AN [) 5 764 i B 1 9 U050 R 0 Tl 1140 5 760 8 e 3 i S A 4

= ERER BERESHRTE

(—)iEfR ik ZHHg

A SCAR 4 R I T AT R Kk MR (2013—2020) ) ST (LA SR ARCHL R ), 3 T o [ 9% 8 80 0k v
1 & BRI 15 58 © A WF 98 (Merino-Saum et al, 2020; 2272 58 45 ,2016) , W4T A S FIME =2 R E T
YR AL IR T Ak 0 R SRR PR AR IR R (3R 1) o TR VTR AR 2 10, 40 0% 6 A2 A Ak 08 R 9 L i DA R G AR %
Te e 2l BN 2 5 5F A 1A DL LA 77 Ml 25 4 > (8 i 28 5 i (BB OG R £ M2 ,2020) , AT, 222
WGP IB AT MG T 45K W1 7 T, BEHR N3 GDP A B [ 58 W 77 #5017 WP 8Os 0y L N Bk 23 0 2 it B A
BLL KA ARG 5] T 5 A e br ok BE i B AR B @B Ia AT KT 3R T =Tl E L R B & TR A A
IR o FEAL S48 bR J2 0, #E23 e T J JR J2 8 78 38T n s e R N TR AR 0 KT 48 e 1 R B A 2 T 2 S il
8 O E WA B A 45, 2018) , N AR 1% 7K Ikt & J Rk 25 24 2R 55 = A5 T R 25 0, 0 B 1 Il B e R N 1 T
WA IBE AR L R R AE TSR bR o TEFRIRE AR bR J2 T, T A S W 48 T N BRI R R e, BIDAE Bk
T 2 Y R Je 1) ok R v S 0 iR 0 PR R A AR A U X P IR (ASE 4 TR R A, 2016) , PRI AS S22 (R
) s G gl HE RN B DR RS A, IR ST Y PR B I BRI T R = A TE VAR S T PR R e B S, R R T
LRI BN K 2 SR Tl AR I 284 = A ) 8 JCHE A, B8 U5 AR R JBC T N R K S 0N 34 JH i 1 P A
fEh5 o

A1 FRAIRT G E R 5 A FNIZAFIR A
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it 15 KT IR RS AT SR A (OE) IR R AU A iE 1)
;5; A WRELR LR (%) FAl NG g0l N B+ CRRAE+ A AR MOl A B Hi
) el % R X S R (%) A R IX 2 AR AT AL/ R IR iE 1)

N B 3 g 1 AR CF D5 oK) ARSI AT S Tl 3 AR O iE 1)

142



B SR 4 ST A

gk

G %2 i U2 ) Je b5 fr L I

ANA BT HEA (%) SR IV — R A 1E Ji]

Mo [R5 ST A () I It K 131 % 1E Ji]

% AR A ) o N A P A g 1E Ji]

@ K3 ek (7 0 ) Tl Bk 1 1]

B PRI SO Toll SO2 ki ik i li)

o Z TR () T A I

@ 75 7K b B2 (% ) 757K b B 5 7K 1E Ji]

it 22 N 2 SRR (%) PM2.5 K& B 1]
fATd N B N - -

s N Ul 81 KB 25 4 P (Tl PR e 7o i |

[ |Al|k|_]14‘%%fmn$|”ﬁ}:(ﬂ7) %%'JFHGE&FNJ?’%) TE 7]

—_— OH K (S5 ) 7K R /1T XA T 1]

o K e (T FC - 1) P L YN £ 1]
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A AT AT VT IR A T VA M A D BCRER 1R N N O 2 I b IX AR Y 114 4> M G T AR S O
DX I8k, BF 301 3 O 2003 4R 2 2017 47 o 3 S BB 2 08 T O 30T 42 347 28 ) (2004—2018 48 ) ([
X3k 28 5 e 1T 41 245 ) (2004—2014 45 ) 145 38 1 52 114 48 A S EPS(Economy Prediction System ) 3445 °F- 5 . fr
AW BAN A BB bR S8 — R 2003 4 BT LA .

(Z)VHARAIE

1. TR HiE

F A A3 AT e — AR WL Z2 o0 ge T Uy i, 32 SRR G o R A 5 T S ) 1 22 R AR A AL R LA
AE S e J5L 4 A28 B R 15 B LB AN G 255 8 b, (il 25 SR AE A0 & B2 R0 5 A () I 52 B 17 52 24 [ 83 ]
FAAR AL PR (22 & 9 55,2020 BEJE FI 05, 20205 B I 5855 ,2021) o AR SCR T JE 18073 53 A7 12 0 4 €0, 5 B 25 Rk
FPPp, BT R F .

55— 20, SR O ) L 1) A RS A AL B L FR T R A TR A PN TR AN [ X T A R S A BT R AR
[F) , T 1] 8 A Z5C0BL 8 O 10 Y 2 B AACSR B o O T B % 8 b B A 119 22 5, 8 B4 LA s (B 1) T LG, S
Il 25 T 0 2R R T ) (5 e TR Ak, AR SCHE R AT FE U0 A0 M Z T 1 SR B 0 ) i A i s R Bk AT T
E 1 AR AL B, 57X B A 48 AR I — e Ak B, 5 T A6 B8 e A6 S 1 1w B TG B 40 A bR o ROHE

TR R bR HEAL AL BE :

¥y = i . i=1’2’...,m;j=]’2’...’n (1)

Horpr i TR PR X R 5 PN SR AR 5y, R SR ARARHEAL 5 09 6L 5 o0, 48 B B9 L6 (L s, A A JRBR (LAY 2 (5 0,
N bR T R A 4 2%

20 AR HEAR B MO R BUB R RS . LB B fR An Z T2 5 B B R MIOC G R R E T
FE R BT 05 IR AR AR AE AR IS B RO0R AR R TSR DG R B R, RTS8 O

r; = ni 1 ’;(yikyjk)v i=1,2,,n; j=1,2,--,n (2)

Forpor, JEARYE SR B A REAE (TS A AR OC R BB R R PR

R E RO AR FIRIAOG R BRI RIT AR A 5 Ay, -0 A, LS S UEAEAR X B2 AR5 A )
T foo for oo S FRAEAELAE D 2 B0 1 T7 22 B 3 18020 %0 B A B B STk R o BB, 7 220K, TR R o,
BB o AR SCHEFFAR BRI FTIRAR p, > 0.80 AYRT &5 (B XT NI A9 e A i) 12k 1 O foe 8 1) 100
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L e
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VU A AR R ER AR BT B A% 32 B0 TR A 0 2% 5 bR A AL ORISR R bR e
5 A BRI T F) [N B AR R 2, BE T R R0 F
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S TR IR AV T S (A B BN SRS AR 0T F

k
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’ iwi (7)
3 P 8 A S e 1 5 7R 38 T A 2 AR 2 Ak, A A3 R G (R A Y R PR 3 T T A RSO B GT
2. Dagum E R R R 5 %
XT 28 IR $8 BURME GE 5L )8 R AL, Dagum K2 JE 5 BUHE A S0 DA A 040 1) A2 S 8 [R) L, D A X 0l 2% B R
J5 (Li A1 Jiang,2017; Lu et al,2018) . 38 2 38 WA 7] 265 B (%) W% U5 0 3n8 17 & (0% 0 % e BT AR 4 i vk, o T 3k
— R GE AN () R (18 T 5% R 4l T o 0 2 TR 258 22 R AR SR UL, AR SCR T Dagum JE J2 3R B0 A3 M 1ok T EEAR
[F) 2 704 11 9% Y5 7R I T o € 2 B ke e Ak A B8 Al
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22X ®)
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20’y
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DS AS ST 0885 2R B USRI T B 2R 005y, () N m(v) 2R B8 IR A I T AT — BT 2 B 5 B 53 s, (n,) M
m (v) 2 BE I AL I T P T A A4

SR JE R B G AT LAY i S = AT, 43 SR 2 N 25 BE A DR G, VA T 2 BE A i DTRR G, R R R 9 BE 1Y
THRG, MG =G, + G, + G HHH, G, R IRAI T P & 6 5% B 58002 5 09 5T 5 G, AN [ 288 531 9% 9 R 3
T ) 2t €8, 5 U 255550 2 R 1) 4 BT R 5 G, o AS ) 2030 3 D 780 3k i 1) ¢ €8 2 U G5 28 SCSE A ) BTk o 3K (9) S m 2
TEIRAL T N B JE R AL G, s TN (10) 2 m ZEBE PR AL T N 22 B 09 BTRR G, 5 2K C11) g m T o 28 55 50 A8 308 T 119
A B e RAEG,,; N (12) A (13) 5390 g m R o 28 5% 950 289 36k 117 1) 281 1) 2% BE Y ¥ DT BR G, R 28 % RE 1Y
Bk G,o

1 n, n,
G, = -
n,
G, = i G DS (10)
m=1
c :;;’ym‘_%r‘ (11)
T (Y, +Y)
9 m-1
Gub = z Z Gml‘(pmsr + Pnsm)Dmr (12)
m=2v=1
 m-1
G,= 2 2 6upys, +ps,)(1-D,) (13)
m=2uv=1
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Performance Evaluation of Green Transformation of Resource-based Cities:

Inspection from 114 Prefecture Level Cities in China

Nie Lei'”, Wang Yuanyuan', Zhang Jing"?, Zhang Yushuo’
(1. Research Institute of Transformation of Resource-based Economies, Shanxi University of Finance and Economics, Taiyuan 030006,

Chinaj; 2. Cooperative Innovation Center for Transition of Resource-based Economies, Shanxi University of Finance and Economics, Taiyuan

030006, China; 3. School of Culture and Tourism, Shanxi University of Finance and Economics, Taiyuan 030006, China)

Abstract: It is of great significance to evaluate the performance of green transformation for the economic transformation and green
development of resource-based cities. Based on the theory of sustainable development, a comprehensive evaluation index system for the
green transformation performance of resource-based cities was constructed, and principal component analysis was used to measure the
green transformation performance of 114 resource-based prefecture-level cities. The results show that, on the whole, the green
transformation of resource-based cities has achieved remarkable results, and the performance mainly depends on the effect of economic
transformation and social transformation, there is much room for improvement in environmental transformation performance. From the
perspective of grouped samples, the economic, social and environmental transformation development of different types of cities has
cyclical characteristics, but due to the four types of cities, the performance of green transformation of resource-based cities mainly
depends on the effect of economic transformation and social transformation. The transformation effect of resource-based cities is
different with different transformation ways. Further analysis shows that the overall gap of urban green transformation shows a narrowing
trend. From the perspective of different types of cities, the intra group gap of growth and regeneration cities shows an overall widening
trend, while the intra group gap of mature and decline cities shows a narrowing trend. The gap between growth and regeneration cities
is the largest, with an average of 0. 1585. The gap between mature and decline cities is the smallest, with an average value of 0. 0858.
The narrowing of intra group gap is the main factor of the overall gap narrowing.

Keywords: resource-based city; green transformation performance; principal component analysis; Dagum Gini coefficient
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