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Abstract: In order to evaluate the coordination degree between ecological environment and economic development, we
selected the panel data of 107 counties of Shaanxi Province in 2000, 2005, 2010, and 2015, and built the coordination
degree index between the environment and economy according to the per unit area change of Ecosystem Service Value
(ESV) and Gross Domestic Product ( GDP). The temporal and spatial evolution characteristic of coordination degree of
environment and economy and its driving factor were discussed by using the spatial autocorrelation and spatial Dubin model.
The results showed that: (1) The coordination degree index showed a downward trend during the study period. From the
spatial perspective, most counties were still in a state of basic and moderate coordination. The coordination degree in
northern Shaanxi was better than that in the southern Shaanxi, and the coordination degree in southern Shaanxi was better
than that in the Guanzhong. (2) The coordination degree of the study area showed significantly positively spatial
autocorrelation and obviously high-high and low-low agglomeration characteristics. (3) The Grain for Green project,

urbanization expansion, industrial structure and annual average precipitation play significant roles in improving the
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coordination degree of environment and economy, while the average temperature will inhibit its development. In future, the
differentiated development strategies should be implemented according to local conditions to achieve coordinated

development of environment and economy.

Key Words: ecosystem service value; environment and economy; coordinated development; spatial autocorrelation; spatial
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Table 1 Variables and descriptive statistics

el AT AR AR A5 ] HE PR 22
Variable type Variable code Variable name Variable declaration Mean Standard error
b e T

R XTD i PR R 5 0.5419 0.1334

Dependent variable

fil AL BHFE AR TR TR bR T A DA TR

Independent variables Invest TS H FRMERRIETT B0 B R 445 /12. 0T 0-1611 02034
Urban WK A b ET AR BT % 10.0670 18.2100

Pop PNEF:) LI YN =V PN 34.6721 21.7583

IS Pk Hor b E/ % 43.0585 18.1091

Pre AR K BB em 67.9640 24.1637

Tem FERRIR R C 11.9999 1.9330

NDVI_I VITRVEIR B WS 1A — A R A 0.7826 0.1403
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Table 2 The per unit area ecosystem service value (ESV) coefficients of different land use types in Shaanxi Province

=0 b b i, p/ &2 AR R
Year Cropland Forestland Grassland Water body Built-up land Unused land
2000 2073.1693 9769.2634 8166.7123 65926.7823 0 341.1544
2005 3093.1056 14575.4443 12184.4868 98360.7573 0 508.9921
2010 4737.2149 22322.8759 18661.0288 150643.4335 0 779.5417
2015 4551.2234 21446.4402 17928.3637 144728.9048 0 748.9355
(3)ESV iyit5
PG ESV AR N .
6
ESV= zAkXCk k: 1725'”’6 (3)
k=1
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GE,ARSCRIEE T ESV A GDP (MR BEFR AL, IRR0 00 T ORIRI DR B S g (% 3)
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Table 3 Level of coordination degree between economic development and environmental conditions

SFR LR 9 TR A Hh R PR i BE M
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D (0,0.2000] (0.2000,0.4000 ] (0.4000,0.6000 ] (0.6000,0.8000] (0.8000,1]
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SO ATHIBENLIR 220, 6 R REALIR2ZE U 25 18] AFHOC R AL i WE (X)), e MDY, Hp =016 701,50 (12)
g SEM BERL, Y A =01 p # 0 B, 70 (12) N SAR B, 24 9 =0.p # 0 H A # 0 Bf, 2 (12) y SDM B

2 BRI

2.1 ISR T UME EE A B ] AR AL RRAE

iz R e o A A5 BB PE 4 2000 ,2005 ,2010 ,2015 4F 4 NI EL R FRES 2 5 hE BEF6 50 (£ 4) .
HH 2 4 WA BV 4 b i IX | O i X DA R 2 B L [X. 2000 45 1) BR 5 28 T U 4R #0h 0.5572.0.5768
0.5393F10.5741,2010 4FE % & 0.5439 .0.6360 .0.5082 F1 0.5307,2015 4E T [% 4 0.5264 .0.5899 .0.5005 F
0.5196, MK 22 5 1 FEFH , ¢ v i DX R pg b DX IR 858 28 0 Dp o 3 AR AL R 4 S5 B P 4 AR ), R IR 18 R RS
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Table 4  Statistics of coordination degree index in Shaanxi Province

S AR ESV/ (J776/hm?) A¥J GDP/(JTE/N) i A
e Per unit area ESV Per capital GDP Coordination degree index
REON o000 2005 2010 2015 2000 2005 2000 2015 2000 2005 2010 2015
BEFi% 06108 09228 14237 13624 04200 09701 25425 43478 0.5572  0.5400 0.5439  0.5264
BeltHiX  0.6266 09544 14968 14326 0.4045 14811 41056 54234 05768  0.6143  0.6360  0.5899
Sk 05151 07924 11892 11343 05039  0.9576 24448 45928  0.5393  0.5101 05082  0.5005
BeREMSIX 07811 11458 1.8107 17397 02720  0.5379 13355 29152  0.5741 05314 05307  0.519

2.2 PR T UMM BE By S (AR AL ARHE

SR PR B G 5 =X K B 9 4 SRS 2 B U R R 4R SRR &, IR R AreGIS 10.5
BAFLHIBEPT A 25 B (X)) IR 2 U UMl B2 0 25 1) 43 A (81 (&1 2) |, JF RS [] B2 A iy B (IX) Bt i 47140
(3R s5),

AN RN FE S 9 EL () B G B OUR R (3R 5) ,2000 AEBEPY 48 P58 55 Wbl B2 4 T 2R RS i B
() 44, A FEHRIRAER B (X)) A 103 4, Hrp 3 ANE (X)) s EETME, 5 2000 44 H, 2005 ,2010 4F
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b T RAFARZS FIPREARAS 0 B (X)) B B A ORI AN AR (B 5 BE B RAR S B (X)) $ie 17, 2015 4R34
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ESV & A 158 i R Tt i — 2L B (IX) Ay UMM BEA BT TR

®5 BEARREFHEESARE(X)HEHRT

Table 5 Coordination degree classification and quantity statistic in Shaanxi Province

o 2000 45 2005 4F 2010 4F 2015 4
Lovel Wkt A4 BEILE B4 BrhE R bl B DR E
Quantity Ratio/ % Quantity Ratio/ % Quantity Ratio/% Quantity Ratio/ %

2 1)

EEQ@F] . 2 1.8692 2 1.8692 2 1.8692 2 1.8692

High maladjustment

‘*‘F}{"S’El}ﬁ 2 1.8692 4 3.7383 4 3.7383 12 11.2150

Mid maladjustment

%ZM?'N}% o 70 65.4206 79 73.8318 78 72.8972 68 63.5514

Basic coordination

‘:F‘FE“WN);’] . 30 28.0374 18 16.8224 19 17.7570 21 19.6262

Mid coordination

R g

B A 3 2.8037 4 3.7383 4 3.7383 4 3.7383

High coordination

WA 34 EF (B 2) ,2000—2015 4F BRAARE RFAH PR B IX R R IX 8 T B R DL S
Bz X SEE T DX T E 2R R A1, B P 48 R A B (X)) BB 22 5 Ph U R 2 3R A B R R rh B B RLR S 3R
2000 4FF] 2015 4E3X 2L B2 (X)) GDP 3 fnpy [l ESV A5 2] TR Kz, 2015 4R 571 3 AN BLH L, A TR
PR AE G A AR TR N S, ELAORTE |, Ab 1 b B DM RR o5 B DI A B (X)) F2 2245 An ZE PR b L X X 8t
B (X)) AL 6.4370x10%hm? , (5 BEPE S B AR 31.4453% (40 T8 B A PR AT R TR ARG B (X)) B 1E
Kerp X, B (X)) AR 1.6282x10%hm?, fIF 5 L EE N 7.9537% , i B Eg b X AR A R RR S B (X)) J5 £,
B(IX) mASE 12.4054%10°hm* , I FLEE R 60.6010% , 2 BHBRL i DX 114 3855 268 55 U0 8 4 TRk R M X, B
H X AP T X,

PR
I 0—0.2000 [ 0.2000—0.4000 [ 0.4000—0.6000
[ 0.6000—0.8000 WM 0.8000—1.0000

2 2000—2015 FPAEEEER (X)) HAENZ B2

Fig.2 Spatial distribution of coordination degree in Shaanxi Province from 2000 to 2015
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T ArcGIS 10.5 B/ HrBEPE 4 2000—2015 4F 4 1) 1 BREE 28 T Ur 8 B 9 4 J=) Moran’s T 5%
(% 6) ,7%%]2000,2005 2010 2015 4F i B #5504 )7 Moran’s T {4514 0.2428 .0.3460,0.4301 #10.3365; 7
1353314 3.8601.,5.4029 6.7089 1 5.1902; P {0 0, 2% FHBEFT 48 A 5% 2 5 Bl 18 5L 8 38 119 4 ) I A ¢
PEAELEW] 0 0 28 [ AR SRR, HLIRBR 2 U b B 19 28 AR SR M B0 I R R ARt s

x6 BAAEE(X)MAEEHELREZEHEHEIRER

Table 6 Significance test Global Moran’s I of coordination degree index in Shaanxi Province

A0y Year 2000 4 2005 4 2010 4E 2015 4
Moran's [ 0.2428 0.3460 0.4301 0.3365
Z 3.8601 5.4029 6.7089 5.1902
P 0 0 0 0

232 JaEpEsE ARG

FIH ArcGIS 10.5 BAA5- 3B P4 4 BB 25 R B LISA 20 A6 [ (K 3) 78 1% KT | ¥ B
K153 4 AL (1) M m R B (HH) - X H 5508 0 B34 s (2) IIREE R B (LL) - K3 [ B 548
SRR BE SR s (3) Mo ARAE IR AU (HL) « X3k 7 5 Wl B Ay, SRR (4) IR AR R A (LH) - X 3 B B
PBE RIS, BB =y . T 3 AT, 2000—2015 4F B 75 48 PREE 28 5% h ] B2 114 245 () 42 SRRRAE S22 IR B At b IX iy |
Kb X AR o3 A Ak Jmy . ELAARRIL R

(1) iRy B TR DX B PG 40 IS 2 B DI A 1) i v AR 3R X R B AR P FE B AL AR T R A5 B PR B DL R S 2
Hi R B . R BAE B BAbVE A NS X 2 A SR IX AR BHA AR T AR A SE A
{LUGE T A SIS, 32T TP ESV, oAU & BANE T RAFF0F, KA A 8583, 958l 1 Bt 4 HiR
GRS, EL X B) 2 [B)3s H 80 B S A% 0 B (X)) R B (X)) A8 5 2805 R R DR EE 2 7
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2.4 IREELTMEBEIRSIE R 8T
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ST R AT P AY | AR SC S BRGNS SRR T 08 5 2 (1) A0 HE 52 307 2 0140 68 P [0 5 28007 38 2 B ALK
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Fig.3 The LISA aggregation of coordination degree in Shaanxi Province from 2000 to 2015

PERE B R EOG T VR N 2S R,
2.4.2  [AIAZES BT

ARCHEET statal5.0 THEFAAFH SDM R 1730855 28 55 UM JR BE B SR sh IR K 40 Fr, IR &7 T OLS A AUAE

i SDM MERIAY SR (R 7)

F7 HEEERAZRSW

Table 7 Result of model regression analysis

R Model(1) : OLS

78 Model(2) : SDM

5 7 Model(3) :SDM

R EL

Variables M bR M PR Ao B S
Coefficient Standard error Coefficient Coefficient Direct effect Indirect effect Total effect

Invest_3 0.0207 0.0224 0.0825 """ 0.0194 0.0797 *** -0.1803 """ -0.1006 "

Urban® -0.0001 *** 0.0000 -0.0001 *** 0.0000 -0.0001 *** 0.0002 *** 0.0001 **

Urban 0.0061 *** 0.0018 0.0092 *** 0.0018 0.0089 *** -0.0229 *** -0.0140 "

Pop 0.0000 0.0004 -0.0004 0.0004 -0.0004 -0.0021" -0.0025**

IS 0.0030 *** 0.0003 0.0029 *** 0.0004 0.0029 *** -0.0015" 0.0014

Tem -0.0328 *** 0.0038 -0.0309 *** 0.0082 -0.0306 *** 0.0342 0.0036

Pre 0.0012*** 0.0002 0.0010 *** 0.0004 0.0010 *** 0.0003 0.0013 *

NDVI_1 -0.0133 0.0386 0.0136 0.0287 0.0125 0.0413 0.0538

WxInvest_3 -0.1603 *** 0.0406

WxUtban® 0.0002 *** 0.0001

WxUrban -0.0201 """ 0.0056

WxPop -0.0015" 0.0009

WXIS -0.0018 *** 0.0007

WxTem 0.0352 0.0221

WxPre -0.0000 0.0007

WxNDVI_1 0.0322 0.0856

_cons 0.7024 “** 0.0463 0.3494 0.1903

p(tho) 0.2471** 0.1030

Sigma® 0.0028 *** 0.0009

R? 0.4757 0.6342

Log L 541.9683

sk xx | x SPRIFIRTE 1% 5% 10% MK 1 5% Invest_3 Rt a3 HIARBHAM TR B Y 2B HHA bR TR A B RS i, B

TGS WOR W B A 3 A SRR 5 400, S R B bR TR X PR35 28 5 Wb 0 2 300 B ST ik fie R s NDVIL L SRR 5 1 30909 9 — fb A e 36

W 2z [ A AR
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SCH R BON 1 IR FRE AR TR B I AR 0 1 ANz, <RI B (X)) BRI 28 55 Up 8 B2 5 20 [ 0.1803 A
A7, e BB SR M Poel AH AR £ (X)) PREE 22 B bl i BAT Skl A 0 o Al /K ~F e &8 B (X)) HoAT 3%
{18 25 ) ¥ HH R, L — R IR R 3R 28053 501 R - 0.0229 i1 0.0002 , 3 BH 30 B AK /K -2 i X ARG B (X)) 8%
BT MR R 7 A SR ) S, 2 B BA) AR 57.25% I LA A R oS HL T AR E 1] 2R N I ML [ A58 28 K
ot Halid 1 109% 3PP 5, R W RS04 1 A By, 4RI 5L (X)) BRI 5% Ul B 5 K7
IR 0.0021 AHAL, Al PR B (IX) A R FZR BT A SR B DA 5 27 A IR (E AR 25 ]
it HH A

3 e

31 PRAHAS RGNS i Ei A

R SCRe R g b A5 0 B A B L TR (4 ok DR - O AR B P 48 ESV, AR AR BT
GRS E AR 2O BB ERE PP 418, 15 T X B R S BRRE ESV IFAGET Jm4sk 6
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Bl FENE
3.2 PRVGEH TG U IR O R T ik e

FHTC T Uh R BE S8 B - s AR 2210 RS S A B 0 43 LB T AR ESY R
GDP FALAIF] X 3 f] A S FRFDIR B AN 225 K SRR R T S 8 U DM B M. — i, &5 R 35
FAGE K IR LU 25 BT b T R S R 4 SR B, AN SO B PR, i A £ 5 A i A A Bl e %)
I3 —J7 T, T AR BT 3R A B e B A 22 5 LSRR AR 13307 X AL, R R D i i XA e S
BOREAT SR AT 5 IS A LR BB R AW AL DA BE R85
3.3 BRPYEPRETETT UM R AR R
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AR SR FH A 18] AH DG A3 BT RN 2 [T SRR S5 73 | A3 HT T PR 5E 28 55 Up IR B2 48 B30 Bl 28 Y AR R fiF B 3k 3 1R
AR
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