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Abstract

The coupling coordination degree model could well evaluate cooperative development of different
systems, it can clear analysis of the coordinated development of different regions in solving the prob-
lem of unbalanced development in China, and provide theoretical support for achieving high-quality
development. In view of this, the paper selects three provinces as representatives of eastern, central
and western regions. Through experience analysis cooperative development of Xinjiang, Hebei
and Jiangsu'’s ecological and economic system based on coupling coordination degree model from
2004 to 2017. The result shows that high correlation between their ecological system and eco-
nomic system of three provinces, but their coupling coordination degree is different. Xinjiang and
Jiangsu are ecology-backward of second-level and Hebei is economic-backward of second-level
coupling coordination degree.

Keywords

Xinjiang, Hebei, Jiangsu, Coupling Coordination Degree Model, Regional Development

Copyright © 2021 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|

(e ook Tl e B R 2 A S DU IE R — O = A im &t HAR R0 2,
DT IR RS S T R ISR R RS SO RS RE D, SRR RN S X I
KSR s T AR ORI DR AN R Lo (RT3 T XA R SR AT RO R, A A2 2R
VAR XA F ZE BT S, AR Yokt 2 T CEURAL B SRR AR R v, 3 DX i Jee A S AR T T b X
IR A PR A R

MERMBEME, RN BN A DL E R8N AR TSR B S, AR BER IR i &
SiE B (A AR TR RO RE L, EE R AN RE e e HAH L 8] F8 P R e /KT o R 8T 2 T2 A
giba AR, 2T o SRR AR, RS R EEA B S U R R G0 B e
WA ARG Pl i BERL RS XIS P A R AR OUHEAT 2087, WT A 4R St M A R BLIR, 94 Ji5 S Bt
PR PR E R S

LIRR & O R AR R A2 25 R 8 5 2 TF RS D[RR JR R DL AT 2 B0 it o, BRI &% X i b
A Z ARG i L A 2B WTRTT 0SS, (B2 2R IERORCREM S 1], 2008; HHHPE
SE[2], 2016; SHXNAE[3], 2019); BEMCKE, ARHARACE M X AW A e R L v T A A A gt i, o
P B I 1R 5 W U L AR T 28 D s i Ja (R WA S5 [4], 2014; XIEDLAE[5], 2016); KB ot X 4
TERJESR G TR TAE SR LS 1R PR (BB h 25 [6], 2018): 1M1 24 W 5 AL A5 IR BE IR RR AL AE AL [R) I A7 7E
FHTELRELAS BN GAEDEIA o (B FFAEE 7], 2016).

2. MEEERETER

NEHPFMPIRINTHES KRR ELT RGN RIET I, A0 AT L5 a5t Lot
UKEN ISR AR B GG L, BRI ). MBS g RIS RN B ARSI
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M B FabR T B AR, FE LR b i EREAT AR AL AR B, S O IUELAE 0~1 Z IR A fEL,
AT 5 SCER SEAIE 20 AT —— XS I A IR R, H 28 747 LU M9l 25 7 7 J 390 v 12 2 B ) e /ML i DA
R B/MERZE (R ITE555[8], 2018; EJ7[9], 2021); XHHTA T radiahs, WAGHT T 1 o 2R 28 B i e K
(IR 2 & E O G JFBR AR B/IME R ZE . RN, D3 G A O R T & 48 Bn BCE i F ) S 25
Rz, A2 He 55[10] (2017) %, AR R (E 2200 € B4R bR RO -

i

I
W = o W = @)
Zi:lrij Zi:lrii
e, =—k>w, Inw, , k=(Inm)" )
i=1
4 :1_ej (3)
¢).
WJ = N ) (4)
Zj:1¢j

SR TRAREIBUE wy 1% A @) T 58 j SRR IR e, 1% A K@) THE, 5 j IRIR I E 7 R 9
G, 5 | HEARHIORE w, %A @) TR Horh m AW IREEA n RN BE %15

VRIORCE S, 30T AT A B A A5 2 45 15 24 U 56 6 100 B M0 — 3 1) PR R 4 2 B
f(G)=2 wrf ®)
f(E)=2 wir (6)
o [_f(e)<f(E) 2 @
[af(G)+Bf(E)]

Hor £ (G) WA RA GG RIBAT, f(E)NESRAGARIBKTE, W 5w 2 RINEHRG 5EA
FARANFINE, 8 50 WALH RS SESRAR | EOI0RIFIRERIRE, C ABEE, o

5 B MRS RG SRR ARG T E, fEA S % E SN, F AR 0.5.
Cel[01]. HC=08, WEEMN, £ERAESLKREATELRE, “HHATFRE: %

0<C <031, AZ - AT ARG TR ARG B I 2GR /KT ANE, W AESIAB B EEAK,
AR R LI R AT R RINFRE: 210.3<C <051, LU TP R i, KERIER G5,
RIS 3G BAE ST EEEAL, KRBT, EERGELT ARG MIF G LI, —HETHNE: =
0.5<C <0.8 I}, BT EEIEIRLTAL 2R RAIFIZIMER], AN E 2 ST A SSRGS 2R,
BRI RS, ERRBITEE, —HE A TEGHB: 208<C <09, E& - 25 R
Gt N RYER G B, PR AR —PIRTt, SR 7ORIEE R, ST R SR
PR 2509 <C <1mf, A3 - K RGUTIHENRACTREGPNBL 23t K e SRR A gt
HEAIRG 29 C =11, MG EK, B RGSAT KRG IER RUEIIRM G, &Rl IAa r4it.

MBI LTSI IR A2 2 R G5 A 0F R G0 AR AR AR L, (ETERAA I 38 [ R R e /KT
A8 RAERE S B BL  (E AT BEAE M /KT B B Rt n] BE2 AT B B IR DA SE S R A 38 SR S [X AR 2 -
LU RGN RS RGO FIBIANFIN ) =& 2 RIS S P RRE L, IERE dar A & PR R AR

D=+/CxT )
T=af(G)+/f(E) ®)
b T oA E LR AT ATES, D AR RGEAT RGN E . R4E D HUE, 456
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Table 1. Classification of coupling and coordination types of ecosystems and economic systems

® L ETSRZEESZFRGERAMALRR S

i Reny N B Rl b TR Rl b
WiRE R -0.1<f(G)-f(E)<01
i A 08<D<10 PRk - 2 R f(E)-f(G)>01
PR A - RS R f(G)-f(E)>0.1
ALK i -0.1<f(G)-f(E)<0.1
ALK 06<D<08 HRUR TR - 2 G f(E)-f(G)>0.1
FeRUR J - TR R f(G)-f(E)>01
P54 R R -0.1< f(G)- f(E)<0.1
BEE R 04<D<06 PE G R - 2R R f(E)-f(G)>01
BEE R - TR R f(G)-f(E)>01
A PP 5 -01<f(G)-f(E)<01
NN VEE 0<D<04 AR - LT f(E)-f(G)>01
AR AR - A f(G)-f(E)>01

3. RAEBXEERER

PTG A 1 BT SR 5 AR A L TLOR AT R HAES RS 9 NMERR, 70 MR AR TEEH
X GEEE, ur gty QPRI I AR 1. S5 g IR RN . B BHIR bRt & 97 304
FeER G BB BB BIR A S E SRS S T EM B G R AN, R ER IR B B K gt
JRE M. AN¥E ARG S GEE SN OBARR], A2 57 E ROy X A S AR LR S 4
N NAECE P

AR AR _E SO ARIARAE T8 B 3 30, THEAS B SARIR RS LB, R 4 2 P

Table 2. System indicators and their weights
* 2. SRGIERREANE

B RS W RS
E =R ey AR E febr AR AR E
A\ GDP 0.1140 NI K& 0.1015
20 GDP 34 0.1312 NS 0.1255
78 sy
NI BN 0.1098 NS4 FH A 0.1268
Yl 0.1259 NS 0.1212
ZHFEER
=rEhL 0.1156 Eg S Y NI R K HE R 0.1103
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Figure 1. Evaluation of the development of ecosystems and economic systems in Xinjiang, Hebei, and Jiangsu
1. #E. Wik, IIA=ZEESRESEFRGELRTN

=4, WAL R IR T S VRS, (HERIZFELR/N, 2017 448 2004 F45/N 1 0.18;
FrERSILI 0 H 2013 A1 2012 4R, HAFIE MK T ARSI s TSIy, HEBZEY K,
2017 552 2004 434 & 1 0.45, 0.76, ULHLHTEE. TLIA A ELT T AN R E & T AT,

MNEGEVE I KE, L5435 f =i (0.8239), Hramiks, WdbimAK. HhmimE, LIFKET s KR
i, 2017 FFEL 2004 FE 7L 3 F%, MRAC SR it E T 1.7, 13 %, BWIVLIMERES
GO T 27 B A R, TR SEARNS F7 BER /N, AR T S A 5 B 22 B v o B s TG, DR B R
SRAE L R J7 T 3G MR /N TG (R FE R A 22 55 17 43 (0.5218) f 48 ¥ 2 /& T 46(0.3771)

MAESVED KB, L1555 (0.7652), YLI3K2(0.4957), Hiasifk(0.4122), Hm[dtrE L T7TH
s oI E, 2017 4FEL 2004 EHAERVE iR T 8%, TSR S50 NFE T 27.7%. 22.3%.
ULEALLACTT 5, IR E A S SN B S TR, LA .

GERE, ILABTEED RGNRER ST H S IbHE, WAbEEAES RGN EE & T
VLI ABLEAETS - S5t RGN R & 77 TH W sl o, s & Gevr o 5 A4 28R iR

4. FERBXERBEEETN

“RAEBRGEAT RGN G R 3 Prs. B 5L A SUERT AL T RSB
B, 2007/2006 2 b T /KPR EB B, PSS 54t k. WRMRPEKRE, B 2004 4
GRS T Ah, LR ERASRAESAF RGP Y EE S T8 E, WL ELT KR
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R R, TLIP AR TR sl R ELAL, TLIFMA T R RIR LA T BT XA, (HAER K A
Pt fe, 2009 fEAZ, B 2013 SR LEVRR SN, AR BT TS, HILHBAEF KR E
REAESVEY, WU EMERL AR, HEELFRGIERRE, HAES RGN IF ARG RN
o, RUNLIFHR AR AR - SUt R .

Table 3. Evaluation of eco-economic system coupling degree

3D - FREW/EETM

. i b A
& B et M R et M R HAY
2004 0.8927 0.7400 0.8598
2005 0.8567 RIS B 0.7584 0.8972 RIEERARTE
2006 0.8897 0.7794 B B 0.9358
2007 0.9522 0.7989 0.9591
2008 0.9322 0.7332 0.9621
2009 0.9414 0.8002 0.9749
2010 0.9616 0.8525 0.9945
. . , S ke ST AT
w2 o KTREN g, e WA
2013 0.9914 B 0.8774 0.9983
2014 0.9851 0.8776 0.9932
2015 0.9800 0.9157 0.9858
2016 0.9933 0.9304 %*tﬁém 0.9765
2017 0.9931 0.9405 B 0.9686

HEEE 2006 R OHENAES - 2 RGN RGN B, KA R ERIIEZ PRk, 2008 4
ZHiZAER, HE 2009 FiRENPEREES . XM, 2014 FEif EEEI FaY, BRmEE
AN, AR ZAERERREE TN R UL TR AR S PUIEIRAAN E . BEUAE . NN RENLECRE, i
ZHFIFor H 2013 LKA & m TAESVE Sy, ULWDB 8BAE R 8 vh By AR AT T e A 25 40Uk ) 5%
AR D

WACEEAES - K5 RAMRA RN 5888, AN EWEAR, 207 HEBEAN B RERENE
R F AR A B R AR, X FEES i T b S5 R Pl R . B Ok E, WAbE R
AR RGP IEA T T HE. LA BRI AFE BT PE, BIREMAREE, St
MG KB EEE T IS, WRins, WAtRERE T RERENEFRERE, LRELINAES -
L TF RGP R R 2 SE I X I AT i e i, WA A JE NAEA BT 4R T HE 2 5% 7.

5. R ATXEREES R EN

M 4 K& 2 mr s, B ERAE 2004~2012 AF MR AL T BE A K R, {H 2010 4EHT— BH 2 IA T K E
WRILE, 2013 2 5 CHE NERR R EL, (B 2014 B SW TIRA, Rk & i g iz
BE, RBARAS - LR ARGHRKEBBHLE, R=E=8UPAES - 2F RG R B NI HHIX,
WACI — B AL T 250 R SR IRAS , 2010 4T B BE A R R B B NG TR R B, AR SKE il R &
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B R R ESHE, HAAS A m TR, HiTar% e mARLIES - &5 RGN HE
K s TLIR ARG PR B e, 2P0 1 thae i o BRI A R ARk, (A S A5 2 M %=
PRIBAEY R, SRR RN R BB E R TILI AL - K5 Rk, SEUZE REEHEAT
R JEBT B

Table 4. Evaluation of the coupling coordination degree of the three provinces’ ecological-economic system
4. ZEES - BRARGBEHAETEN

. B b LR
AR eyt WERE eyt WERE et

2004 0.5997 0.5600 0.6026
2005 0.5628 0.5690 0.6170
2006 0.5262 0.5749 SRR - % 0.6344
2007 0.5663 B’E‘E %ﬁfﬁ_ & 0.5839 B i Je 0.6615 %%}%@)ﬁ_ “
2008 0.5542 0.5530 0.6688
2009 0.5566 0.5940 0.6800
2010 0.5643 0.6418 0.7124
2011 0.5882 0.6444 0.7212
2012 0.5987 SRk 0.6434 0.7333 AR
2013 0.6161 LRy 0.6476 R R - % 0.7597
2014 0.6170 0.6502 i = 0.7713
2015 0.6365 Rk R - 0.6812 0.7857 Rk R -
2016 0.6575 A A 0.7023 0.7904 &R
2017 0.6810 0.7329 0.7994
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Figure 2. Evaluation of the coupling degree and coupling coordination degree of the three provinces’ ecological-economic
system
E 2. ZEES - R RRBEERBEIAETEN
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MEZHEDS - KT RGP KE, HBIAESRGSRF RGN TERNIEIRESR, —R50H
VE o ZBR R ARG/, U FT SR R R BN . . WS TRPRRE, BrEss s s A EmAk: A
B K& RE S T AL L5 P4E (2017 A4 sR NS IR E 2 2w b TLIRH 7.7 £, 3.1 4%), HAY
F RS AR 2w PUs K (2017 458 am A 35 FH o i e N 3JE0R T 2 43 Jillik 1.03 73T LB/ N .8.21
M/ N, #2004 (1) 7.6 {5 F0 4.4 ff5): BTG4 I71, NIPBKHFRERS G e m, A A E
NS EENIOHIE & A BT N, O T BRI E R K S BT s SRR, BiER
NI e SR T AR R AL Hor 2 — I =2 =, (A ASYMEE R BN B2 & TS
FALGr ARILIR R 1.74 (5 FIATARR 1.93 fif). L6 KE, BsdrEPrEEys P B g 5N J7 1 (1) 25038 K RO
AT IREE Ak SR AR, 1 G SEAE 2017 4E AR ZSIES B 2004 ERS R BE T 0.1576. 4,
HTEENE K. R HL RSN K A7 BE D/ REVR B IR AR, B 1D IR 71, A LUVAES ARG
LT RGN K E -

WAbR BCAE 2010 Rk NFERUKR g vh, (AHET R R R EM G TASKE, BNRRE, Z&EK
FEPRE AT 45 /N——2004 SET LA R 40457 0.1388 4> AR G154 0.7088 4, MZ% 5.1 f%; 2017
SEATF RS  0.3771 v LEE RSG5 0.7652 4y, MZE 2 5. &UFiEE T 0.2383 75 BN S
0.0564 4, VLM ILIIAT KBRS TABRE. BARMS, WitE A GDP. AMWEIRA . =77
b H L E R K NS TE B 4 5% L Sk 57 A AR P SR I I OR HA T R g3 i m i R A,
Ui 2 B IR B SR A B R R I DTk K s TR AGE NS F B & ) B R K S8 TSR I BTNk, 5
PWHEBOT T ASA K, (RPN, NI TS Jeih BE o 5 N 350 28 el S b THI AR 1) 3 25 8 = ok kb
TIRELE S5 AR S RGP I SR, R U A AR ST B K. Ok E, WAbE AR -
L0t RGP R BE A3 S F AR A T HAER T AU R R, AR F AL T TR %% ),
GNGAERZ M ZERE, ARSI SRR R S SRR R .

ML G TEVE D S5 AR KE, HETFRBIEFTE, H 2004 41 0.2067 PRIEHE S 2 2017 4
0.8239, #m /TVUAE: H5ICFER, HARKRAHI FERELR, H 2004 41 0.6379 [F2 2017
SR 0.4957, PRIEEEIS 220%, X2l OLTE B R B B B G i a B S AR A S B R R L
VLGP R R BN T A XA Bl . AWEe N . =/ R, RRIE . ASFEERE.
NS O e A 257 B AR = R W , UBAAGF IR I &5 KR TTRE K, W& & 48 br 1 8UH
KFE, 2017 FFILH AN GDP. ABMEMN . =7 thE . FRE . ABEEEE. NSl bk
St S5 A PR R A TR AT =R R, AT R RGEER EIR . HASH, IR
M. AR EZEMKSEOASE IR, NSRS A SR RS S PR K e 4
HOH T HAE S ABRHBOT T %S ), 1 ROAER S et — 0k, BRI RNINR, (HRBETR AN IR
BEE 1 5B y5 Je i) Ui R, VTR RAR I AE S R G I BRI S . AR SRIT I3 N AE 87 T IR
JIEE, PRSI, b BRIRWEAE AR, RN KA B R K 5 AE R, Wb S g, 1)
TREAESKERE, DSEIAS - KF RGN E RS hERE.

6. (NG

LR &5 P 18 P AR TR P 352 1 R D8 Sl X ) b R A e i O, 4 RGBT sl L T3 Al b =4 i 2 itk
NESRGELH RGN R AN BL ESKREAF KRR, “HMILE . ALIE.
ERE RN AR AR =840 THAME R B Brsd SILR AR KRR G Tabt ke, min
BN TR SR G T AR KR REHIX 500 X R R Z B F A 78 4 R T & 5r i, S54bT 74
FSHLIX (FT R LLEORE, R TR S X UL 9548 Sk, L5t A sy, EASNYI R .
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AR =T NS H AR K, 3D AT R RS ES R AE, DS E R ENES RS S
LU RGN R

AW TR, XA A b, A U B A B A E I, AMUBE AT XU R St

[ AR BRI, R R 2 2 RS PR YERT T . (EAERRMBT AT, JE R RIVE R AR AR, %
BEARRHIEE B SELLAR, R EAT SRR A S R ) S R R

E&WE

AR 2021 A E AL (T BUERE) R H AURFHRE R ENBESRG S AT RG ALK&

WH7L” (RS 5 : 2021DXXTZDDYKTOO07) Il Br il i«
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