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Coordination degree between new urbanization and ecological environment in

Shaanxi Province
FENG Junhua,ZHANG Lulu”®

School of Economics and Management, Shaanxi University of Science and Technology, Xi'an 710021, China

Abstract: Urbanization and the ecological environment influence and promote each other, and the coupling and
coordination between the two systems is of great significance to regional green sustainable development. Based on the 2005—
2019 data of Shaanxi Province as an example, this study combines the coupling coordination degree model, the relative
development model and the Panel Vector Autoregression( PVAR ) model on the basis of constructing a new urbanization and
ecological environment system evaluation index system to analyze the temporal and spatial laws of coupling coordination
between the new urbanization system and the ecological environmental system and interaction. The results show that: (1)
the degree of coupling coordination in Shaanxi Province generally presents an evolutionary law of “basic incoordination-basic
coordination-moderate coordination”. (2) The spatial difference of the coupled and coordinated development status of each
city is obvious. In 2005, 2013, and 2019, there were big differences in the coordinated development status of new
urbanization and ecological environment coupling in 10 cities of Shaanxi Province, and the relative development status was
generally changed from the new urbanization. The lagging state has developed into a lagging state of the ecological
environment. (3) The impulse response diagram reflects the obviously interactive relationship between the new urbanization

and the ecological environment. The ecological environment was negatively restrained by the impact of the new urbanization
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in the early stage, and the impact gradually decreased in the later period, and the impact was greater by itself, while the
development of the new urbanization in the early and late stages was mainly affected by itself. This study indicates that the
development of new-type urbanization must give priority to ecology. On the basis of improving ecological carrying capacity,
the urbanization development level of different dimensions such as spatial population of various regions in Shaanxi province

should be accelerated, so as to achieve the goal of high—quality sustainable green development.
Key Words: new urbanization; coupling and coordination; interaction
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Table 1 New-type urbanization and ecological environment evaluation index system
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Table 2 Stages and types of coordinated development
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Table 3 Coordination calculation results of new urbanization and ecological environment coupling in Shaanxi Province during 2005—2019
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Table 4 Measurement results of the coordinated development index of new urbanization and ecological environment coupling in each city in

Shaanxi Province

N TS R TR R 1 B S T 1 S S,
C 0.448 0.387 0.397 0.378 0.442 0.479 0.409 0.418 0.316 0.455

2005 D 0.261 0.328 0.266 0.277 0.340 0.302 0.336 0.307 0.336 0.363
K 0.387 0.225 0.244 0.209 0.364 0.557 0.270 0.291 0.126 0.415

E3i] Ve e Ve Ve e e e e e e

c 0.497 0.494 0.494 0.497 0.496 0.498 0.462 0.495 0.439 0.500

2009 D 0.392 0.445 0.399 0.400 0.426 0.440 0.441 0.431 0.447 0.398
K 0.794 0.725 0.739 0.803 0.771 0.844 0.447 0.749 0.353 0.945

A e e e e e e e e e b

c 0.499 0.497 0.499 0.500 0.495 0.500 0.499 0.494 0.498 0.480
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B3] b e e b Ma 1195 Ma Ma Ma Ma
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B3] e la e b b e Mla b Ma Ma
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K 1.035 1.180 1.057 1.107 1.098 0.952 1.296 1.448 2.290 1.725
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Fig.2 The spatial evolution pattern of the coordinated development of new urbanization and ecological environment in various cities in
Shaanxi Province from 2005 to 2019
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2.2.2  HIX &R AR 43 BT

FR AR & e B0 A 2 MSEAS H 2005 ,2009 ,2013 ,2016 F1 2019 4F FLA>15 504 T YA XS A& RS
MRIEAR 2B AT B B A 5 AR AR BE B AR 2 JRARZS W] A4 M B R i s Al 28 e AR s
IRBE T = A28 I HARSE 2 2 ARG DR & 28700 (4 0 e AR, Jal 4345 T AR & MR 8 B AR N 2 e 2
RI(KE3),

M

0 50 km
I

Ly d Sl

[ HrABR e R
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3 BRALHEEEASESREEANZRRERERS

Fig.3 The evolution pattern of the relative development of new—type urbanization and ecological environment in Shaanxi Province

2008—2019 4B PH 4 57 BUAFAL Hls Je RAS A3l Tl 22 i/ | A 28 PRI s S T A W in . BAAOR T

2005 4F 10 AL T3 BUAR AL AT RS, B P 4 2R S B I HUE S BRE R B AT T R AP RSl B Y
WAL TEAL TIT AR B BE , MEATRR PG 4 S AR RSB A A i e T AR AN BRI A e MG IRH IR PG 48 i R AL 5 A=
SIEE A BAFAEN ¢ Me PIRREEL, FEAp P22 B )1 BOdt AL T Ve B8, Hdx 7 AL T e AR

2009 4F, R % T AT BUSR BEL A K7 WS B T bR B AR A S IR S e A D[R] 20 B IR, e 48 T A Jié
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RSB AL, BT BEPY A R B 5 A SRR A A R R AAAE e b PIANERY ) B RIE T AL T 11
b B B R R v (i S AR BN —[A]20 R RARAS

2013 47, =P R RS IRAF , AR ) AT TH AL 58 U B A e e IR A P28 s BH L HE 22 3 7T ph i 76 R
LA R A R R R RRAS . AT AT E RS R 5 17, Hoh 22 B b bR T e T B R R A
TE I e 7 S AR AN IR BRI e RS | RIS TR P )20 R SR e AR S AR A I S RS . BLETRR A IR R R AEAE T b |
e Ma MMa MIb AR Upid & REISH H BRACK 26 5 o P92 JRBHAL T 1T b AU 5238 Hi)I Ak F e B,
PO HARAL T a 29 TH T 2R RTIEAL T Ma B {EEZE 40 T b 2,

2016 4755 2013 4FMI Eb , AT R [F)20 4 S G A48 Ry AR S R B i RS M ACRN T B Fh 2B S R i I 6 A
Rl K RS V% JEZE T P [R5 & R 2 A8 ki BRI I RS, th FVa & AR AR 25 5 Rk SR P ks
1, BV B R IRAE Ak & R A T A5 K S A AR A SRR B /N . BRSNS E A BE U o B, RS P
Vol A S = FAR S I H 3 A 8 ¥

2019 47, PG4¢ FELE S )T PR BUAE A i I SOV 3 )20 & R R S B b i S5 A S R s i
PEBN T R B & AT AROMCRT R TT FR R 25 e G AR Sk A A8 ISR T RS 15 Ik 7 T P A Sl A b
I K RIRAT KRR, R SRS A f A S S IR, 7F— e R B LA TR T A A DM & etk
A, BCETREPE A B IR 5 AR SIS VMR E RAEAE T b | 1T a PIRRET

SNSRI BT TR SRR A J5 N A AR IR S5 P RS B AR T 38T ) B R Ak Sk B AR I A Bk T
DB T A e B i SRR AL B B b A AR A IRER I 5 IR TT , T B R R AR AR AR BB it , i £
A ARSI B T IR BB R 19 & 8 ), DI S B B IRAEAb 5 AR S A P EIME R
2.3 CHRIBUL S A SRR T S K R
231 Keggs o

BN ARKG IR AE RANEE 5 FiR , A5 ATAL, U2 A8 i s AR, AT — B 22 0 J5 el w0380 17 1% 10
B EMKOPRG LS, BIE LS T 17 A8 SR B SRR, AR F 3 o R As | Y

x5 BURKKER
Table 5 Unit root test results

A5 Variable LLC ¥ 36 IPS ;56 ADF K5 F-Fadt: Stationarity
Ul -2.7161*** (0.0033) -2.9391***(0.0016) 43.5589 *** (0.0040) Fra

D(U1) ~3.5954*** (0.0002) -6.0370*** (0.0000) 53.9072** (0.0002) T

U2 -2.5049 *** (0.0060) -2.1366 " (0.0163) 25.8184(0.2596) |

D(U2) -4.1765*** (0.0000) -6.0211*** (0.0000) 50.0111 *** (0.0006) TR

sk x|k NRIFRIRE I 1% 5% . 10% 1) B3 MK FAEE8, #7558 P {H; LLC: LLC K238 Levin-Lin-Chu test; IPS: IPS #% Im-Pesaran
and Shin test; ADF; ADF oL o8 Augmented Dickey-Fuller test; D(UL) ; Ul i) — i 2243 First difference of Ul ;sD(U2) .02 ) — B 2243 First difference
of U2

Kao KrH07E 1% KPR HELE B, pedroni KEITE 5% B /KT HE 2 BB , PRI RS 345 SR 2 Ui W8
TUSAAL 55 A PR 2 (A AR AR E B G &R
AT e RO E HAARSS RANSR 6, it nl 41, B ) e I J B RO s 1 30

xo6 RMHEMBIERE
Table 6 Selection of Optimal Lag Order

B4 Order AlC BIC HQIC
1 -5.1877" -4.6491 " -4.9688 "
2 -4.6654 -4.0102 -4.3991
3 -4.1895 -3.4039 -3.8704

AIC . R U= B #EN] Akaike information criterion ; BIC ; Il 45 8 v ) Bayesian information criterion;HQIC;?ﬂﬁé-% K E B ) Hannan-Quinn

information criterion

http ; //www.ecologica.cn



11 A A PRVY A R AL S AR A IR R BE IS 4627

2.3.2 ki N5 7 2800 R AS R A
ok o 17 -5 07 22 S0 A TR G K e Rz T AR SR NP 4 P Herp R RIS TRR R THE,
TP RLRIR 95% 1 B AR X IRIJLA

UL UL nh U1 U2 ph s
0.060

0.040 |-

0.020
o\\°
g 0
£ 0 10 20 30 0 10 20 30
4
= 0020 |, U2 UL gty 0.080 |-, U2 U2ty
| 0.060 3
0.015 | A%
0.040 -\ *
0.010
0.020
0.005 7" T Nl AN e
0 e
0 1 | 1 1 —0.020 | | |
0 10 20 30 0 10 20 30
JE 3 Period

4 Pk Bz B

Fig.4 Impulse response diagram
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U1 X 02 i apil ol UA ARSI AESS 1 DR BB A bt S RIVE H W 2 7T 5 S5 A0 B A
e SRR it T A IS EREE X B RO A S e 11 i S0 ) W R Pl PR 5 5 20 A SR B e/ N
{E—0.37 , B f5 e 1oy 328 B 1 KO T AR , R BT B WU B A R b A4 285 P58 1 52 Wi 4 5 I ) 4, i S ki Ak
R SR HE AR PRIF R il — e B S [ 520, O LI i) B SRR 38 I 2 s/ N | e W 2 2 e TR

i U2 %5 U1 g apas nl AR B B Ak AR S 1 30 A= 23R A8 s Tl A ) S B, 7R T 2 A 25
BRI h T, A Ak & e Xt A 25 R 1 e 7 72 H 1 3] 0,013, Bifi 5 24 258 IR BT X R Ak e Joe 114 2 i) 3% T 0/ )N
X B AR S PR X IR A e RS MR, I S B NI F R TP AR, R A AR A PR A 2 6 e
ALY L BEFT

i U2 %F U2 gy ahis al AR 0 T A 28308, 752 3] A B vy i 2 78 25 008 2 1F 1) ds KA, Bl 52 e AR
FHB s IMEATY SR AR T 10) SO, FE 26 5 ST Wil 1y 2 742 Shy 67 i 17, it o S0 5085 o, o 7 58 7 486 o, 7 20 42
A, W B PR

A K e N o3BT IS REAT 25 B TT 28 03, o3 R UG K R 5 AR AR R 2 B AR B BLA S
RULET.

HI 45 R R A1, 7 22307 20 W LUG S5 REA DR EF— 20, X R BITE 20 B Z 5 REEEA T 2353
Fa RS, BB & e 52 A B SE AR BT 1 26 1 3G 1009% 520 T RE S5 20 B 429% 5200 , 32 4= 58 52
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e R H 2R 1 R T2 B T B2 20 WIRY 58% 520, BRI BB Ak K SR w52 B B B AR R e —
TERERE L AMOMUAE SIRBE A R A . A ZSERES2 F B R R T 26 1 IR 99.5% T I F%E 20 IR 95% , 2
JEARFEANAS | ST R RS AR BE R 26 13 0.5% LT+ 358 20 Y 5% ,iX R W] A S I 7E AN K& R
252 F B, 5 Ik b JSE 45 R0 e R], A ASER A A ) 2 52 BIH RUAE AL S R A T 1) R, B R
M % , 32 3 F B A MR B A H A J (e e s M R AT BR

RT FESWER
Table 7 Variance decomposition results
KBt Stage DU1 DU2 B Stage DU1 DU2
DU1 1 1.000 0.000 DU2 10 0.043 0.957
DU2 1 0.005 0.995 DU1 20 0.420 0.580
DU1 5 0.559 0.441 DU2 20 0.050 0.950
DU2 5 0.019 0.981 DU1 25 0.419 0.581
DU1 10 0.444 0.556 DU2 25 0.050 0.950

DUL . Ul W75 2543 f# Decomposition of U1;DU2 ;U2 W77 2547 f# Decomposition of U2

3 ZBR5RETF

31 %

(1)2005—2019 4FREPG A B IR AL 5 A SR LR G K AT S Z 38 Z 1Al () Ph R 7K 2 G AN — 3K
B TR B DR R o BE S B SEAR EME— P B MR AR S A, AT IR R SR K SE B T R A
o (A 1 DX ) e JR 25 8 2 S, v D R DX R B e, P 2 g R DU T 2013 A SR A B B
BB, JE% 4 AT T B T8 I8 2016 AFHF A T EEEMA BT EL

(2) BV B Bk 5 A 2 IR AT X 2 bR A5 52 B < B A i S5 — ) 28 % S — A SR BRI 1Y)
SNASTHARSH, APY TR R Y B R B B IR AL i e — TR 2D R R B IR A 5 — R AR R T
BRI AL A 5 AR AR 5 2 AL A ST 24 JE T AN R A R RS B R R R R TR, Ak
b, Sl DR X A SRR S LB R Bt b DX B A, T RLR B T[R4 SR A P RDIR S

(3) TEFBIRAHAL 5 A B BB R BRI A & A2 A S5 i 26 1 1 100% 5% T [y 20 1)
2% 20 AL A BT R AL 22 F B ep RO B3 S 2 A Bl SRS IREE R R R R A 2 RN
BIREEZ A B AL H S 1] 99.5% 34 20 W) 95% 520 Al 1, H 5 vl S AR AR H5 7e 3 b o], AR SR K
2z H B up AR KR, 2 B AU L & R i E e e A B . B2 B R B A 5 A4 S R B & e 2 a] 1Y
H B E A, P SR
32 JEuR

(1) PDOHTRUIREEAL 5 A SR L5 B K- S — 8 Z R B R KSR, 45 i DX KR K g i 3 1 ik
R P AIG RS H A& T A M DX TA) 1Y 22 NS B0, R A Ry v o T AN e 22 | 52 X8 g A 45 m Sy sh R
AR/NIBUR T2 5 SE I E I, E— AR/ NI 5 AR SR R G A T R GU R 25 8E , YA I
B ERR AT A S IR R B SR T AR SRR R T, UG T AL S N A ) 6, R R R s (Al
A K N FU LAY R A R il 7 BES Lok A A HE St X $2 TH B3 TG 11, & R X B SRR A i AL = 6

(2) N B EEAL 5 AR AR AR XN & RSO T BRI ) A= A PRI i I () 7 ) R, b7 73 4 b
JRBUR MARIA 5, sk AR R RS AR E L, fdk 22 R R RH RN
IV i N E RS )| L1 MR - I e o A B 8 N = VI 1 v 0 RN 2 B L Wi B 428 = s
PO AR S IR AR BRI A S rh | KO PRI ™ 2B 7= i X DL B A A T RR X, 4T 1 2 (0 B i ek |
b S 1 R 7 bt R AT < AR RSO +ER R R AR R RS, A PR IR A & R 5 AR A A IR 2 [ 25 P
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(3) WHTBUBAFAL 5 A AR B8 OC FOR TR, B U B A 5 R o) S - AN AR A A5 P 5 ke, T A I AR

RARPE b5 AT A e B AR, A AR5 T 2 52 B IR A 26 2 114 000 1) 001, I 30900 4 TS i s/
DRIl X R AN BE LU A 25 0 AU, I HROR SR 2 JRy LA A 55 A S X, SRR 55 55 2 25 ) DI g o
R, BRPEEE N PUTRRA , B AR 2Bt A U5 2, R A5 Yl , RISk AL TH 0™, Ak B Gy
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