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Abstract: The coupling and coordination relationship between social economy and ecological environment is a key concern
and hot spot for sustainable development. Taking the Hangzhou Bay city cluster in China as the research object, this paper
constructed a comprehensive evaluation index system for the coupling and coordination degree of social economy and
ecological environment. With the help of ArcGIS software, the coupling and coordination degree model, and the Pearson
correlation coefficient, the paper analyzed the ecological environment, social and economic development index, and
coupling and coordination degree and their influencing factors of the Hangzhou Bay urban agglomeration from 2000 to 2019.
The results showed that; (1) from 2000 to 2019, the socio-economic index of the Hangzhou Bay urban agglomeration

presented a stable upward trend, while the ecological environment index showed an up-and-down fluctuation followed by an
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upward trend year by year; (2) During 2000—2014, the development rate of the socio-economic index was greater than the
growth rate of the ecological environment index. The development rate of the ecological environment was greater than the
development rate of the social economy from 2015 to 2019; (3) From 2000 to 2019, the coupling coordination between the
socio-economic and ecological environment of the Hangzhou Bay Rim City Cluster overtook good coordination to perfect
coordination. Among which, the coupling coordination of Shanghai and Hangzhou in 2000 lagged behind the other cities,
and Suzhou was the only city in the Hangzhou Bay urban agglomeration that did not reach perfect coordination in 2019; (4)
Population density, air quality, industrial wastewater emissions, and industrial solid waste were the main hindering factors

for the improvement of the coupling coordination of the Hangzhou Bay urban agglomeration.

Key Words: coupling coordination degree; social and economy; ecology and environment; urban agglomeration around

Hangzhou Bay
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Fig.1 Location map of urban agglomeration around Hangzhou
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Table 1 Eco-environment and socio-economic coupling coordination evaluation index system and index weights

FMEL gk paw Ok gy bt W
Macro system Sub-system Weights _Spécmc Units Indnﬂcator Weights
indicator attribute
HERWRERS Bt se 0.1788 AERR K mm + 0.0770
Ecosystem system AEHR C + 0.1008
ERHEES 0.4183 Wil GDP fEFE v/10* 76 - 0.0538
Tl g AR HE A 104t - 0.0779
Tk SO, Hejilcit t - 0.1010
TP () AR t - 0.0476
Al AL HEAE I 52y t - 0.1380
SRR 0.4029 R IX LA E 3R % + 0.1369
AT K AR BEER % + 0.0807
28 UBRE R RAL d + 0.1203
Tl B AR Fe A R % + 0.0650
HERTRS SZIRIBLTIH 0.3948 Hi DX A= 7= 108 JC + 0.0867
Social economy system FE s 5 B R B A 10® JC + 0.0821
FES T o L R B 108 J¢ + 0.0973
A F i B Al A JG + 0.0654
R AT SR A JG + 0.0663
AR B (3 0.6052 UNEE= A/km? - 0.1073
LARAN N8 10* A + 0.0809
T SR RCTE AR AN 104 A + 0.1030
PAHARNGE 10 A + 0.0987
IR BE IR EL 10* 5k + 0.1033
[IES/NGES ST A hm? + 0.1120
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Table 2 Ranking of coupling and coordinating degree
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Fig.2 Change trend of ecological environment index of urban agglomeration around Hangzhou Bay
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Fig.3 The tendency of social-economic index of urban agglomeration around Hangzhou Bay
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Table 3  The coupling coordination degree of ecological environment and social-economy of urban agglomeration around Hangzhou Bay
£ A B2 AU E A2 WA IR
Year Coupling Coupling and coordination degree Coupling type Coupling status
2000 0.8587 0.4630 e BRI A SRRV
2005 0.9583 0.5373 EEE RAF 03
2010 0.9958 0.6743 FEERA e
2011 0.9982 0.6547 EEE RAF 03
2012 0.9997 0.7085 A 1o R b
2013 0.9993 0.7224 EEE [
2014 0.9893 0.7096 s vey 7o R b
2015 0.9963 0.7640 EEE [
2016 0.9997 0.8476 EEE FEFR I
2017 0.9999 0.8645 EEME FESR M
2018 0.9999 0.8945 EEEA FEFR
2019 0.9999 0.9248 EEME FESR

34

B J] 22 T AR RFAE

PRBUMIE S B A A IABE RG22 25 R GV R B TI 22 REE D T LU M AR IfE (R 4) .

Table 4
Hangzhou Bay

x4

WM EETRESRESH S FRRMERERTTIE

Growth of natural environmental and social-economy system and their scissors differential of urban agglomeration around

P AL R G MW RERE SRR KT g v B e 0y 702 £ i
Year Ecosys-lem system Social ec.onomy system Ecological environment Socioeconomic index Price scissors angle
index index number growth rate number growth rate
2005 0.3874 0.2152 0.0259 0.7682 36.05
2010 0.4980 0.4152 0.2855 0.9291 26.91
2011 0.4037 0.4550 -0.1893 0.0960 16.20
2012 0.5138 0.4904 0.2728 0.0778 10.90
2013 0.5039 0.5404 -0.0194 0.1019 6.93
2014 0.4348 0.5831 -0.1371 0.0791 12.33
2015 0.5356 0.6361 0.2319 0.0908 7.87
2016 0.7348 0.7025 0.3719 0.1043 14.4
2017 0.7387 0.7562 0.0053 0.0765 4.08
2018 0.7976 0.8029 0.0797 0.0617 1.02
2019 0.8464 0.8647 0.0613 0.0769 0.89
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Fig.4 Evolution trend of coupling coordination degree in various regions
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Table 5 Analysis of Influencing Factors on Coupling and Coordination Degree of Urban agglomeration around Hangzhou Bay

A3 Factors ki #% M Sl piXill T 2% B
AEFE K I Annual precipitation 0.50 0.74 0.61 0.47 0.34 0.59 0.41 0.66
4343 Mean annual temperature 0.37 0.89 0.75 0.67 0.66 0.50 0.79 0.68
N ap
WALCDP AFE 0.76 0.82 0.97 0.94 0.97 0.93 0.74 0.97
GDP energy consumption
I\[[(J—'ﬁ‘.ﬂ(ﬁf?ﬁﬁli . 0.84 -0.22 0.55 0.10 0.76 -0.24 -0.13 0.81
Industrial wastewater discharge
Tl SO, HE it
o . 0.77 0.86 0.96 0.77 0.85 0.92 0.92 0.86
Industrial SO, Emissions
T AR (CE il e
ﬂkﬂ(*ﬁ)‘ﬁkﬁkg . 0.63 0.84 0.70 0.77 0.30 0.79 0.77 0.62
Industrial smoke ( powder) emissions
Z?ikﬂﬂﬂﬁ@'fmx%g 0.79 0.87 0.79 0.37 0.91 0.91 -0.20 0.85
Agricultural fertilizer use
iV [X 5 T 2 %
i%bkl:iﬂcﬁmi . 0.82 0.38 0.66 0.84 0.69 0.94 0.80 0.88
Green coverage in built-up areas
= P R
ft{ﬁ(;?kiﬁz 0.73 0.70 0.79 0.91 0.86 0.86 0.76 0.87
Domestic sewage treatment rate
¢ LT P
liﬁﬁ%{t&fé& -0.18 -0.61 -0.69 -0.44 -0.49 0.02 0.12 -0.27
Air quality compliance days
- = 2s 1 %
Lﬂk El{dg%ﬁ%ﬂm}: . -0.54 -0.41 0.83 -0.34 0.12 0.89 0.33 -0.11
Utilization rate of industrial solid
Hi X A= 7= i GDP 0.86 0.92 0.98 0.98 0.99 0.98 0.86 0.97
fh 2 ] 78 B FE A G
At 2 EI;EJ\FE&J\ L 0.86 0.82 0.99 0.98 0.76 0.98 0.91 0.96
Social fixed asset investment
2 2 T R
PR L 0.84 0.94 0.99 0.99 0.96 0.98 0.92 0.97
Total retail sales of social consumer
5 L4
Z?*TJ%E,@W/\ . 0.86 0.94 0.98 0.99 0.98 0.99 0.92 0.95
Disposable income of rural residents
7]
ﬂﬁ%ﬁ)ﬁ&ji@ﬂl&}\ . 0.87 0.93 0.98 0.98 0.98 0.99 0.91 0.98
Disposable income of urban residents
AN F 25 Population density -0.53 0.37 -0.98 0.79 -0.97 -0.90 -0.74 -0.89
ﬁiz;}J\ﬂk}\ﬂ . .. 0.67 0.65 0.88 0.85 0.81 0.94 0.59 0.96
The number of social practitioners
B A N s o5
ﬁ%%&ﬁ:&j\ﬁ . 0.58 0.80 0.76 0.75 0.94 0.75 0.85 0.91
Number of students in high schools
Eﬁiﬁ?k}\mﬁl .. 0.85 0.90 0.98 0.97 0.98 0.93 0.91 0.95
Number of health technicians
SR T s P s
ﬁqug[&;};ﬁ{ﬁﬁ( 0.90 0.94 0.98 0.98 0.98 0.98 0.92 0.95
T'ypes of hospital beds
X /N bl 4 5l
A A 0.81 0.92 0.92 0.91 0.87 0.93 0.84 0.98

Urban park green ground

AR R IRBCG BN BN 5% TR SR I AR A PR B R SR e R, A S R B
-0.27,-0.69 ,-0.61 ,-0.49 . -0.44  -0.53, FRHUIH L K 2 BOM T #AF7E B 25 BT T BRI IE B0, XF Hb DX i #5
B U 2 Jr it AN S ) T R M 5 2 1) 23 BT T BRI S DR A £l 2 e 4 0 4 0.6, XA His IX.
FIRFEE St e ™ H 1 B T S0
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Tl VAR 70 25 A R RSB0 524 S, I AR A DR 8 B S A DG 6 2R, M 56 R K04 30 A
-0.11,-0.41,-0.34 ,-0.18, Tlb AL 5590 25 6 R R ME LLE— 25 3 5, £ 48 ik B 3 S 3R T /& T o %
JR—AEEHNE,

B LR 5 A5, HALRE AR 5 PRSI T RS S PR B I E ARG R . 2000—2019 4[], PR TS
WA S AU S T E R AR, B RAET KPR 806, B« HoKIAR™ Wil =4 <l G AT
FRAT N EHER L RS, A2 SRR A5 B2 5, A5 R 24038 bR -5 TN IR T B (A 5 DR A
R IEM KR,

4 St

4.1 45ig

(1) BRIV IR T AL 2 5 P65 H 0.1215 HK 2 0.8647 4L S AT K F R BAE LIRSS T it &
ZWATET B3 AR IR S LA 0.3776 HIK 2 0.8464 , X R BT LI #F 2R
BIEIECER L TS H A BB R TR AT, HAt S22 Tl K R I T A SRR 5

(2) IS IR T B At 2 2 B 205 AR SRR AR & PR FE FR 0.4630 14K 2] 2019 4F11% 0.9248,, X
FEFRATTH T T R 5 DR R /K S Hh 22 i o A 1 L S AN e o A 5 IS 7R B S 5 P

(3) NBY ) 225 80K F UM ISR T vt S 2 0 5 AR 5 & B BY T 25 11 B )\ 2005 4F- 1) 36.05° 45
/NEI 2010 411 0.89° 33X & BT M VS I T BF A S IR BE R S G0 Z M WY B T BAH S8 HARGE E 1 R
PR KR,

(4)2000 AEHTH ALV 2R A PR BAR A P 3T, 2019 4F 75 M 2R A BRI KO S IR A T, X
TR 280 19 2 JE PN T 3 ol A [ 30 i X 5 D K- 2205 T AR A8 At i

(5) NEVEREERTATM M T LI 2% IR INAEAE Sl e, 25 SR m XN M 5 2% N A
L A G A, Tl PR K HE RS X 358 2% T R DA AE S e s, Tl BRI SR R B 5
N Frl B AEAE G 2 AR A RE A FH S e X 28 A AE T 52 30K 3 I S I AT T S i A 3 T
RO A IR 110 2 R 2R R HL M [ R M R A7 A 8 P 2 ) S R PR R AT
42 g

IHUM IS IR T AL S 2 0 5 AR SR B AR S PR BE LUK B T — N K, 3k A5 25 T 2012 4E 2 )5 B
I PR AR H DA R DX IR R e s B TR A S , — R A AR IS IR BRI A BRI KA TSR sh T I T kT
FHESHE S5 Sa T ERAWE T UMNAE . ZEABUINIE T B AR A B 5 S a0 A G bR B T b
A KRG BL T, A A0 T %) 2 Jo DR O e 2 o S AR I 18 ) R oy ok 2 217 100 T AR #)
JaR . MGETTEE o 2 B, TN S SR T R & WA 22 BE A SHEAE AT, A 2000 41 4992 JCE] 2010 4
[ 14925 JLFFE] 2019 419 29156 JT, 38 £ WA 25 5 1 AS Wi 0 KOS R v i i ke R i L ] & A &
W, PAATC P VS, DX P A 15 0 ek e A L [ B M s X ST, KD S S Al R 4 s it R
JR SR RO, AR MR 25 R TR A i Bl ST N BB ATK- B = 46
INRS WA ZERE 5 BLIRIE, BP0 VS H X A7 AR PAE AR BB, 38 4 T8 B AT A — g 2200, U HORFE it
YR I A 4R 2 I BT AR T RN R JC I, BB S A 2R AR A, A SR v 2 Wb 2 1 %o 28
P BT AR, BRI, 5 DR e 35 ST V5 1l DX A B AR T RS A2, B PR 28 ke DDA I RE T

B X6F B M) AT PN Y R T - S T A 15 D R ) 3 S P 38 s HL S ) ] R 5 W R A A B I8 1) 25 1) 57 I
PERRIE 75 22 S X A it . BRI 3, BN 50 38 Bt R A W X e M T | il 282 DR M AN
BN BN VR T IR, X e 2% T A 4T KRR RN RS IE T B R AR A A R I AR IR
VAR AR RE 8 o5 T, B F AR | 3 I N ST ™ A A AR () A, X RIS e A HE O A
P B DR RN (5824 AL TR T Tl A S R R R B SR A R, B BE I R
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