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Abstract; Coordinated development between the ecological environment and socioeconomy is of great importance for local
sustainable development. The present study investigated the coupling between socioeconomy and ecological environments
using the coupling coordination degree model, scissors difference, and coupling degree model based on the economic and
ecological data from Ansai County, Northern Shaanxi Province. A comprehensive assessment index of the socioeconomic
environment was also established by the entropy method. Results showed that the comprehensive assessment index of
socioeconomic systems increased from 1996 to 2013, and that of ecosystem decreased with fluctuation. This result indicates
that eco-environmental development lagged behind the socioeconomic development. The degree of coupling coordination
increased from 0.33 to 0.59, reflecting an improvement in the relationship between the socioeconomy and the ecological
environment in the region, and a favorable coordination between them. The scissors difference fluctuated within the range of

0.032, indicating an increased difference in the development of socioeconomy and ecology. Coupling between the
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socioeconomic and ecological development in Ansai ranged from 45° to 90° and the beta—coupling rose initially and declined
thereafter this result suggests a contradiction between the economy and environment. Our results indicate that efforts should
be made to strengthen the promoting effect of ecological construction, alleviate the contradiction between the social economy

and ecological environment, and realize the coordinated development of the socioeconomic system and ecological systems.

Key Words: coordinated development; scissors difference; coupling model; Ansai County
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Table 3 Evaluation criteria of ecological environment and social economic coupling

A PR A PRy A VIR A PRS2
Coupling coordination degree Coupling coordination type Coupling coordination degree Coupling coordination type
0.00—0.09 EES 0.50—0.59 AR PR
0.10—0.19 JEE R 0.60—0.69 WA
0.20—0.29 rh RS R 0.70—0.79 GRE QNG
0.30—0.39 BRI 0.80—0.89 R i
0.40—0.49 Wil 2 34 0.90—1.00 P A

1996—2013 4F LB EEAERG[ F () | SHSE B ARG F (y) ] WG AERR D (x,y) T
0.32 ¥R % 0.59, RWIZX I F(x) ] 5[ F(y) ] FRE Rk, i T U (B 4) . 1996—2002 4, i
T 555 00 A AR AR RN S5 8 U 22 0] B A B AR S B T 456 K R B AL (R 8l , s R 5 B 96 4K
B HEE LIES IR T D(x,y) BIESES 2003—2010 4F,F(x) 5 F(y) 183k & i
[F 46 ¢ 5 T W@ shBul e shh S RE L AE#H;2011 F£2)5,C 5 T Wi sk £ Pus - I8
POV B ERA R B K, B3 D (x,y) WRME LTS, B S 2T SRS U R K R
5205 R R IK T A 5 I8 R KA B (A AH G 1

A MR D ASUERK, R AREBRESHEKAFREMAUE L ERE KR (X 3,8 5), i
B S AR, #ELMSZF RE S AR RGN PMALRIETE 1996—2000 478 T8 5 )8 R A ;
2000—2010 4F Ay 2 9 D3, DA 2R % A Ji 2 fh sl ph a5 2010 4FELUJS MR, 1996—2008 4F- 4 38 HL Ak
A A KU TS 45 KRR, 20094 2 J5 4 A SIS @ % KK F R — B I i ph S 4% &

0.7 0.60 - | | .
BRI Bl 25 LR
(5] 1 v EIE
06 L B oss | | L
(5} ! | ]
E 0.50 : ! i
% o Y : 1 '
0.5 .2
: = § E L
® = g 0.45 ' ——, ! !
E o =3 | ]
—— A 2 040 : : :
e w ! 1 |
03l —e— AR £ 0ss .\/ ! |
. oA 3 @) - 1 1 :
—— G RIS | A
0.2 Il Il Il Il Il Il Il Il Il ] 0.30 L L H L L : :
o [~ (=3 (] < O [e] (= (o] <+ \o e (=3 [a\] <t O [ee) (=} (9] <
[ [ [=3 (=3 (=1 S S — — — (=N D (=3 (=3 (=3 (=3 (=3 — — —
2 2 & 8 &8 & &8 &8 & & 2 2 8 8 &8 8 &8 &8 &8 &
A4y Year A4y Year
4 ESTBRGSHLEFRENBAHIAE 5 ASTBRGESHLBFRAENBE MARELER
Fig. 4  Degree of coupling and coordination between eco- Fig.5 Types of coupling degree of coordination between eco-
environmental system and socio-economic system environmental system and socio-economic system

http ; //www.ecologica.cn



8 S % 39 &

K, BRI, 1996—2013 4223 BRI 5 20 & J8 0O UInJR P2 R AR O 1) 48 55 i I 2 18 8
JE R 1R KSR A AS PR BE T P R 28
2.3 ESHRARG S SAU RGEAN Y )25 KA T

MR LI B AR R G S S AT RG AR BT ] 2 B0 RE , sl # BT 22, KK
7E0. 0317 K EVEE NS (K 6) o X UL 1996—2013 4E[0], 42 FE Bt £ 257 5 1L I X > R 558 & e v
R 22 RIEAR AR E AR . WIS, 2002 4E LG, P 22 45 0] 18 AL 3 R 10 25 5 S8 ARG K, iX i
BB AT 2 200 R Uk J N BAR TR KO B4 57, % T AR AR JUT 777 A 1) 47 TR 25007 AR A

1996—2013 4F | &3 Pat S 8 0 A BB RS B AL THEG BEBCAY 055 11 X8R, Ho AR BV AR 45°<8
<90°, BVA T A e ok B W I | 0 AR QR AR EL 52 00 | BRBE X 205 & T A 29 o S BR 07 J& JF 4R . 352 , (1
ARG (F22) . X—Br BT 2w Ak #a 3. B 1996—2000 4F K2 2003—2011 4E A W4 BE Tt
F12001—2002 4F Kz 2012—2013 4ERY FRERF I (] 7) o & IEEL A0 5 RIS Uh R #E & B i A b i
T 783X — I 2857 A ek 2 i AR S R B Ak AR 0 A A5 3R85 SR 24 T 4 55 1 2 IR, (1 22 5 A 388 4 ok 1
NS T AR M AR B B DR SRR R DR A AR IR BN 2 T A 5 M B 08 55, (R e 2 8
B &, 2001—2002 47 K 2012—2013 4F (1) T RS 30, 08 A 76 3k — Ao 09 A 25 PR T Akt 8 5 4k S5 42 0% & ek
FE HE R WINPT AR 25 IR X 22 55 6 T 1A Pl i), 5500 42 5 A 110 B R 2%

0.031780 -
o 69.072 -
0.031775 | =
g 2 69.070
£ 0.031770 | 8
o = 69.068 |- \
£ 0031765 |- E
b 'S 69.066 [ /
2 0.031760 | 5
2 O 69.064 [~
20031755 =
qq 0.031750 - g 69.062
R 0031745 | B 69.060 [ s
= & 69,058 |- m-u-
0.031740 v— B2 .
ooms e e oo0s6- o
2 8 £ 85 835 s 3 1996 1998 2000 20022004 2006 200820102012 2014

(e Year A4y Year

7 ETHERGESHSEFRGEHNBEERLER

6 EEMBERGSHSEFRENTEIE
& MRRGSHREF RRNH Fig.7 The evolution trend of coupling degree between eco-

Fig.6 The scissors difference between eco-environmental system . . .
environmental system and socio-economic system

and socio-economic system
3 g

4 FE B T HMURR ) R T I B DR IR Y PR R 5 28 U R UE T g, DR e Al gk HoAE e 22 T
R M R G R B X B BT R 8 R R R R BT ARSI B R SRR S O Ik
Faysd TRt 2 S B PRI K S AR PR Z [ IR R 28, D 7 DI A BEASE R | B 7] 25 07 1k MRS 5 B A A
T " ERIRR G CR MG ARSI, b3 3 Fh 75 V5 B AH EL A SE fR 5 OC ZR AT B 4

TR Bt 2 ZE E 1996—2013 4ERYAT 2805 5 AR S IR R UM & R R AT 0 i R I R EE B A s
FRGLER VIR BRI, ARAESRRLGEAKF Y b T ke (B0R 2009 4F LU th a2t kR
B AR TR SR UGE K, A B SR AP A —BORES 22 R B/ NV H BRI RS BRIt 22 28
EA ek e AL IR SR AR S R GBS AR I R H £ R, R 2 AL
SIS R, TS S AU IR A B0, SC R e E R BOR R, 2B A
PR Wi 17 7 S o L, (A e 2 S B2 B A i i R B B 5 O — O TR 2 5 R B 15 A A PR B R AW
SO, AR R A R i v A SR IR R A IR AT A0 A AR R AR W B ST RE A S R G Wi i [

http ; //www.ecologica.cn



18 4 SR A BRAb 2 SR A A S R T RGOS P K RIS 9

PRI RIS Y BRI R S R BUE R Ut S AT R R Mt 2 v 5 AR B IR AR K
WRERT  TEA 22U W R e Rt rhr | A= AR EE 1 BLAR XS 25 22 5% R G iy i BAT — 2 (i 5 1 . 7EIRBHE
MRCHD) VI, 857 9 K R AEAE 5 2R — R 1 AR AR B AT & R R AT 28, B AT IR R
IBBFER (50) BORRIZEE 6% T U0R AR SR LT R SRR R Z N (AL 2 2255 RE A B 2SO i
A0 T A 2% 235 15 A5 A5 R84 O 2 000 3o AN B s 5 e 2 o) 465 M) 42 e v D T e, {ELIZ 8 A AR R Ay 2
Thasial, B IEDBURNHAE « +—T07 "+ 0 B AR A R T REIHERE E T T — R K B
HOFHLEUS T — 5 BB, (A28 5% A O R AR5 2R L A R W 1 A5 i/, FE45 P 9 E B A by LT, (DR 22
TR RN A S I8 2 MR SRAFAE A TP i, B AN ORI AR S IRBE I FE AT AR BER T, — R U, 255 K K-
5 S I R R 2 U SNSRI B DM R OIS R AT RS R R A 2 i i AR R LA
A ) A AS IR R A, QR A AL [ B A A, 22 5 R B A K 2o B, O 2 AT
DRI S T X 9 7 B 50 R A A7 PRI A A XU 2 TR, 22 2 L ROR e J PN A S L I R b 28 A 248 52 14
R v B FA AR BN AL R BB FE 0 AR R B R W 5 AN e 05 T R A BT R R D7 A A
RO AV ZE R AEPRUEZ BT (Y[R N P i 2 DRI K B . e A B D38, LUK R 77 Mk
TSk TPk A R R ST A e, e h2 U B ik R AR AR RIEHE ST 2R 248 AT A I
SRR B AR R R R (B RAR SCAL, SOl 2 1) 7l A IR T i) A i v kb e B IR R g
IRV, FREETT T 2 FE53 R A RIS ey AR e, B o B IR A AR ERAI R i AR A5 DR TR A e 3 E
AR SR U ST T A o At LA A 8, IR ARAR R ) B2 DA MR s . 382 e 7R
AR POl ™ 25, It AR 2SO e e, SEN S FAR BRI R e

SR SR TR R ZE B 22 T R S ARSI R G R MU 5B AL e SRR ZEHE
SHEFFRGOEM R R RS, h TR 2 T Rk -5 A S PR AL A DN 2O 22 05 T Y, It LATE 8 B A9 1
Bt 2% g 2 Bl AR (B | S S A AS A LR T FU PR SR SR S PP R b IR &R 3 T 2
TEAR I P T — 2B WEE . TR BY 0 2205 vk WAt 2 28 U R i 5 A A TR 5 T A8 [ ) 22 SR I, ol T 22 01
AU BIGAL, 5T 7] 25 45 AU e T WFFEI BN R (AR 3 | ) T — S Sl MO ) BLARAE 5 148 A i 22

4 Lt

SCHCR R A UM R AR B ] 25 7 i AR5 SR A3 BIBISE T %€ B 1996—2013 4R A2 R4S
HEASIRBE RGN & R 5 25 57 WA & RS R A RS 1 A 3 45 e

(1) 1996—2013 4E[H] "L IEAM SR T REG AWM BT I, AREBRE GG ACF 2L 3)
TR R R R R SR IR

(2) 1996—2013 4£[a], % FE BAL AT R G 54 S R G0 WA & S FETEDF S N A K82 i, #5
PR S8 )5 22 03 T DA B R o8 380 AT e 2K 1P 380 Sl ek M RS

(3) 1996—2013 4[] , % FE ELALSs % R G0 5 AR AP R G v A R A0 5 ] 2800 R, e shia 34 AR
V%,

(4) 1996—2013 4F[a], % % BAL L2 0 5 AE IR RN G BE 00 T 45°<B<90°3E [l N, — & &b T M &
JEB B FE B RIS LIt

£ 3L HR ( References)

ST, $RAEHE. K LR IE SR TP BT —— AR AL Z ZE B o . K R ORIFRITSE, 2011, 18(1) : 132-136.

]
[ 2] VTErdi, e, X% 548 HE R G BME N R R —IL TR 8. Rk, 2010, 24(3) : 63-68.
[3] ZER0L, WY, T, Wi, A RKELR 5 NEAGREE IR, TRXFE S5, 2013, 27(4) : 8-15.
(4] kmHE, XER. 5N HIRRAES WE AR SR F UL R, ok RIGERF54 . P2 SRHEM, 2009, 36(1) : 61-67.
[ 5] Fvbr, Jralsk b 54 555 PR 4 e i gl AR G AR B HAE T R IX A . A= 282% 41k, 2005, 25(11) : 3003-3009.

http ; //www.ecologica.cn



10 G 39 &

[ 6] Z=WAME, s, M, M AM. ST 25 R SR & R0 BT o8 —— AR DU S ). SRERLS4 240, 2008, 28(12) : 2605-2613.

[7] Copeland B R, Taylor M S. Trade, growth, and the environment. Journal of Economic Literature, 2004, 42(1) ; 7-71.

[ 8] Dinda S. Environmental Kuznets curve hypothesis: a survey. Ecological Economics, 2004, 49(4) ; 431-455.

(9] XUMEM, 25{7R, ReE8e. T ENC S A SIREREG BT 1]. AREIRER, 2005, 20(1) ; 105-112.

[10] ZREM, jkHE b ERME K SRS PR R RIFIT. $HAE, 2008, 30(1) : 25-30.

[11] =T, GA5H, R, oKy MU R & R RET sl J1 =B, Iatst 5HF &, 2011, 30(6) : 84-88, 101-101.

[12] YueD X, XuXF, Li ZZ, Hui C, Li W L, Yang H Q, Ge J P. Spatiotemporal analysis of ecological footprint and biological capacity of Gansu,
China 1991-2015; down from the environmental cliff{ J]. Ecological Economics, 2006, 58(2) : 393-406.

[13] FREEH, 20, B35, NS TR0 R PR A 25 e S A3 T —— AT AL A R ol S . 1 SR BB 244, 2007, 22
(2): 225-235.

[14] ZeHos, BRiE. A3 — R BERE KRGl s Bial. Rl RRER, 2001, 20(12) : 592-594.

[15] CRZLN, Beslss, K30, ikl S3F—HEE R m R f5 B 20T, WL Tolk 224, 2008, 37(3) : 84-89.

[16] AT&iE, G, B2, BTRHAEEIRBOE A LSR5 UM R RpFsY. TR S35, 2011, 25(12) : 14-19.

(171 BRESR, SRR, TR SRS MRS GDP A ——LIe € B 0. ZEAZEMR, 2007, 27(1) : 250-259.

(18] ZE&p%, T, kA, T IT R RN 2 B B SR REMEA KR, ARl THEH, 2012, 28(16) ; 240-247.

[19] £ WROREA, G, £76, kM, MRk, 2280 3% 4 B AR X 2 FE B - gk H. 1L 2Ed, 2004, 22(4) . 406-410.

[20] AHgdE, E%E, mss, ki, R0, LREAALN BB ARG RGEXK L ORFFIG R 87, T R X AR BTE, 2013, 31(5) : 150-
155, 226-226.

[21] 3F¥, Lk, £h, B BEmEEASSAEFREMA LRI, BRI, 2011, 22(6) : 1531-1536.

[22] Yuan C Q, Liu S F, Xie N M. The impact on Chinese economic growth and energy consumption of the Global Financial Crisis: an input-output
analysis. Energy, 2010, 35(4) . 1805-1812.

(23] %4, M, REW. hEABAN FIESHEDEST—IOL =2 G A AR A RIER. AREEYR, 2017, 32(5):
788-799.

[24] VFIRTE, BUAMAR. IR RS AT REMAIRE T, BIERE, 2007, 30(2) : 185-191.

(251 #4&), Jrolmk Wmifb 5 A BB S TR A L] S5 A AT, RIS, 2003, 22(2) : 211-220.

[26] ZE. PN P RREBONS 5OrE AR [ D], B, RilESSE K, 2009.

[27] DRk, 22 A, MBI, N, D WEHASKHRSAFRBNIEG XR. B 571K, 2016, 35(3) : 128-132.

(28] seglte, FWH - WAJ15e, KESE, XEIL, 2R - ZRBWA. & F i IX A -5 -4 SRS YR & R i P E VB, 2015,
35(1) : 260-266.

[29] BEER. B AT UR & R 8 BEPPH K A R R—— ARV = MU R . Py e, 1999, 19(2) : 171-177.

[30] EB4, E4ik, XIEXL, BRERE. & A VAR IHERE ) St S 4T KRS SIG. MAHA ], 2009, 20(1) : 170-176.

[31] #ER¥, %, K65, THM. RS R AT SR G A AR L. B LSS, 2011, 22(10) ; 2673-2680.

[32] RedHT, MRom B, SRk, XOFRE, WM. TR EEW) X AR SR RS AR I 2 40 5. HBERHE | 2014, 34(9) : 1108-1116.

[33]  Z=i, skamk. P IRGET XIE AL 5 AR S BT A R R 25 25 F T, BT 5 &, 2015, 34(3) : 143-147.

[34] I, DERA, B, BE. Wik SREAERGEME TR —LA L 6. FREEHESHSEE, 2010, 24(5) : 85-90.

[35] XM, 27, RFge. ob B XU AL 5 A S B A 19 O i, i BE2E3R , 2005, 60(2) @ 237-247.

[36] ZLWE, TWesi, RKH, Z4RE. WX AT R RS ESHERE VMR IT N ——LIS N 6. 5%, 2018, 34(10) : 69-75.

[37] ki, Wi BERFHAEFRESESHRREME VN LRI, Fris 4, 2018, (5): 5-14.

[38] REJREL, TAEW, Wk, 2, BRNS, BEok. PR 8+ m R X PR IEAE IREETS e S AT K ARG S R—— LI . 2k

ARk 2015, 34(9) : 2681-2690.

http ; //www.ecologica.cn



