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Abstract: In China today, environmental pollution have become important factor that restrict sustainable development in
China. Accurate analysis of the impact of human factors on the regional environmental pollution in province is an important
part of the current research on sustainable development. The GWR measurement model is more accurate than the traditional
ordinary least squares (OLS) model because of its spatial factors. According to the theory of loss of environment pollution in
currency, we estimated loss of environment pollution of 31 provincial regions in China in 2013 and explored the features of

spatial distribution of the Chinese environmental pollution using the method of spatial autocorrelation analysis. We
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quantitatively examined the impacts of China’s population, affluence, and technology on the environment pollution by
constructing a STIRPAT model based on the GWR. The main conclusions are as follows: (1) the economic loss caused by
environmental pollution in China in 2013 is ¥ 2812.48%10°yuan. The noise pollution is the main factor causing the loss of
environmental pollution. (2)there are spatial correlation and spatial heterogeneity, and the spatial distribution of regional
environmental pollution in the provinces is the pattern of the East High and West Low. (3)human factors to the provincial
environmental pollution has significant effect, population and economic growth and promote urbanization will exacerbate the
provincial environmental pollution, and industrial structure upgrading and expanding the opening to the outside world will
help to alleviate some of the provincial environmental pollution. (4) the influence of human factors on the provincial
environmental pollution has a spatial heterogeneity. Population of the extent of the impact of the provincial environmental
pollution from the northwest to the southeast gradually increases; affluence on the influence of the provincial environmental
pollution from west to east echelon increase; industrial structure on the impact of the provincial environmental pollution from
east to west is gradually increasing; urbanization of the provincial environmental pollution influence from west to east
gradually reduced; opening to the outside world on the influence of the provincial environmental pollution from east to west

increases gradually. (5) the calculation results based on the existing samples are conditional to support the EKC hypothesis.

Key Words; human factor; environmental pollution; STIRPAT model ; spatial heterogeneity
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Table 1 Loss of environment pollution in currency in Chinese provinces in 2013 ( 103 yuan)

VI ISER RV SEES
A0y Pollution of waters Gas pollution g 5 35 Y JsEiES
Province =% AL JRA AL TR Noise pollution Total loss
COD Sulfur dioxide Smoke and dust Carbon dioxide
b 1.88 0.87 0.35 5.35 50.77 59.22
Kt 2.39 2.30 0.86 9.16 37.44 52.15
wrdk 14.16 13.11 11.11 44.24 70.03 152.65
LLvg 4,93 13.31 9.31 34.74 30.38 92.67
B 9.47 14.46 6.31 35.59 42.30 108.13
ST 13.59 10.96 6.92 34.68 68.14 134.29
RN 8.30 4.10 2.94 13.56 32.86 61.76
By XN 15.90 5.20 4.90 17.73 35.80 79.53
i 2.51 2.07 0.88 12.11 56.10 73.67
YL 12.28 9.97 4.72 39.30 154.93 221.20
Wi 8.10 6.32 2.35 22.54 95.63 134.94
B 9.89 5.43 4.03 18.71 49.63 87.69
Hei g 7.03 3.92 2.27 13.20 57.26 83.68
bWl 8.04 5.89 2.86 11.08 37.41 65.28
7R 19.88 17.52 7.46 57.52 141.46 243.84
TR 14.72 13.20 5.45 31.51 83.17 148.05
[ 11.54 6.43 3.11 21.09 65.17 107.34
ke 13.72 6.87 3.07 17.33 64.36 105.35
IR 18.65 8.04 2.78 30.60 161.41 221.48
i} 8.31 5.14 2.49 13.20 37.31 66.45
33E7) 2.19 0.36 0.14 3.13 8.33 14.15
N 4.31 5.81 1.40 8.94 33.95 54.41
o 13.58 8.77 2.65 18.72 67.93 111.65
il 3.65 10.20 2.33 14.69 22.06 52.93
= 5.96 7.01 2.27 13.98 30.50 59.72
g 0.31 0.05 0.09 0.09 2.19 2.73
By 5.64 8.60 4.38 21.02 42.11 81.75
H 4.17 6.34 2.14 10.22 16.27 39.14
T il 1.17 1.70 1.48 2.69 5.48 12.52
TH 2.45 4.15 1.48 8.42 6.55 23.05
e 7.48 9.40 5.03 17.08 22.07 61.06
it 256.20 217.50 107.56 602.22 1629.00 2812.48

SR, AT LA Moran Bsi E1 (B1 1) R dosi B #5 2 BR i 48 e IX k) 43> H-H A9 L-L #Y H-L B4A1 L-H
R4 AR BRI 2 AR SRS 15 G I 0 A B R , R4 R 1 H-H(8 A) Fl L-L 2 Al
(94, BEPH IR Sk 7 LU IR 3] 559% 3 NI V5 Y X S8 1) 43 A b BRZS MK, H-H 8K 250 A7 78 2R rh s e
(W& IR RS ) , L-L AR Z2 A0 e PE by (S T e 5 H S ) , H-L AU L-H AU 25 850 A
FAR P PEEHAY . Moran HUs, IR AT M B 7R T Hh B 48 SR8 V5 e 4 2k 1 ey B R AR AIE , H-HL AT -1 2R ALK
2 R I 5 YA A 25 A AR G ME s H-H A L-L 2RI AR 1 5L B HF 45 SR PG | Ui IH 4 Sk 3855 75 e /K
AR R, S50 1, b B2 A R R4l —SME” BE98  H-H A L-L 28 R0 LS 244 B8R
BE5 Y B 8 15 e s ORGS0 X, H-L R L-H & T4 IX, PR E AT DA, 76 48 Sk 458 5 % i) sth P 25 [
O3 A b AFAEF AU X AR ER O V5 Y X (H-H) | P38 TS5 Y o0 X (L-L) |, 78 28 V6 3B 1 A4~ o X
) XS A T H-L F L-H 845 X i A BB X, 45 SR B4 5 e 23 ] 43 A i 22 30 0 < e L 23 ) =
HE— BT A, TR A TS YA A s (R AR DG A s (] 5 T, N SCIR 348 S A 5 15 e 11 52
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Fig.1 Moran’s I scatter diagram of environmental pollution of

Chinese provinces

PERIRZ MR IR, FUCO IR R Wi i/ NGB g 3SR IT

JEE o FH AR A SR BOE 20 AR F AR X B v BT, AT AR O (58 b iR 47 38 23 A, Bk Ul 2
N VBN 1% , 255 |2 48 BUERBE TS5 YL 451 2 34 0 0.884% , Wk T AL R AEHHE 5 1% , 51648 BFREE 15 YL 451 2 1
0.808% , %5 ="k 7 Lb B2 55 1% , 5 R BIAEE 15 et 8070 0.747% , N34 GDP 425 1%, 5148 85T
PPN 0.417% ,KEANTF U B4R B 1% , 4 SR BE 15 Y 2R 5 /0 0.076% . FRIE Tkl , N H RS2
T RUASL 4 8 2 I o U518 5 AR R 1 0 2 A0 8T G P o P R, 7 ol 285 ) 1) 2 B IV TS FE AR T G Rk 1Y

S =l HE R v A R TR TS Y G2 i, A AR

SCREAS BN T R A 8 B R M 45 4 1 3 il o

EAF SIS U, RN, 208 R A SCREAS BB R AN SR HOE B A T R ERL-F A RT3 BIE B

R2 03 ELHBREFTLETEANFHER

Table 2 Spatial distribution of environment pollution in Chinese provinces in 2013

H-H L-L L-H H-L
AR A IR LT S B L
AR st HE i P
[ g TR TR i )

#3 BNZREEBGITER
Table 3 Estimated results of the OLS model

ZEUEE Coefficient Estimate HrifE 2 Standard Error T 41/t
W BT Constant -3.116 0.488 -6.379"
A H Population 0.884 0.050 17.651*
A GDP Per capita GDP 0.417 0.208 2.003
P EE R R E Industry Structure index -0.747 0.272 -2.742*
AL Urbanization rate 0.808 0.341 2.376*
XA B HE 4L Open index -0.076 0.028 -2.715*
R 0.950

* FNAE 0.05 K&
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2.3.2 GWR BRZER 4T

B IR ST — MR Z RN R B SR s FE A B B L T B SO A 2 R R R
AR SCHE AR S 38T ) 8 45 FEAE R 48 Sl O M 3 AR A . GWR AU AR AL RS0 438 31 2 2 B0 bR B, ol 5 R FH
SN HATIRAE 15 H GRW4A.0 B4 B R1(3) #EAT IR H TR 45 R I3k 4,

F 4 HIEBEMEERGITER
Table 4 Estimated results of the GWR model

S {E S ON] e/ ME LG AT EAIVA TS T A
Mean Max Min Lwr Quartile Median Upr Quartile
B Constant -3.005 -2.942 -3.209 -3.069 -3.108 -3.153
A H Population 0.852 0.892 0.868 0.885 0.879 0.877
A GDP Per capita GDP 0.434 0.500 0.357 0.478 0.454 0.423
Pl ZE S 2L Industry Structure index -0.675 -0.612 -0.878 -0.661 -0.684 -0.727
W#4E% Urbanization rate 0.699 0.983 0.543 0.796 0.709 0.651
XA IEE 464X Open index -0.0708 -0.0722 -0.0799 -0.0725 -0.726 -0.0733
R? 0.961

AR TE S B JR 0 T U A v AL 5% 25 9 Moran’s 1 $5 50 -0.0043 | 5% 25 2 23 6] BEAIL 4 15

P 3 FIEE 4 AR R A I, AT L& B, DA
RGBSR R, OLS BRI GRS 0.95, GWR
BRI 0.961, GWR AAIL T OLS AAY s A SR i P
R RBAHES R E , GWR B8 ZE04G 3 5 OLS
B IE U455 —3, B GWR A8 2 B0 1~ F 241
5 OLS fAUAH A, UiHH GWR I OLS ALAS S ]
N SCPH ZE6 48 Sk R 85 15 e 1) 52 i 43 AT, 1HL OLS A5 #U 4
FE S A SC R RN PR 15 YL 1) 42 JRy st W REAIE 1T 0

SEMAAE G SR SRR AIE o DX e 1, 7 i e A ST
TN A 5 YL s ) B JR AR Y5 T, GWR BSR4 @E‘ﬂ -
OLS BN HAT Je KA, A 5 N SCIH 2R X 44 55 = 0—0.8751

B 0.8751—0.8797

RBE 5 Gt (1972 18] 5 o1 1 | 5 4 HL s TRl A2 fb A, AT = 0.879%—0.3857 g WPl
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