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Tab.1 PM.,; influencing index system in Jiangsu province
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Tab. 2 Data of the PM.; influencing indices for the 13 provincial cities in Jiangsu province

i)z BT RERUT TR ORI N T S5 M T P T 2 < T 4 TiT SRR 2 M T BT 28 M T AT

PM.5 Xy 7382 6727 6728 66.48 65.92
X 12346 105.38 118.86 103.76 89.98
X, 23.00 2817 3795 35.16 22.06

61.51 7478 68.65 5830 6593 67.28 62.83 68.81
93.89 112.03 101.78 92.54 112.29 109.70 110.42 114.88
2637 29.68 27.66 19.83 33.06 24.40 30.61 27.11

0.74 1.01 1.07 077 0.83 1.18 121 1.20
36.30 3528 2333 2543 3222 4533 22.87 33.18
105.04 98.83 111.73 101.12 86.79 90.05 75.59 92.01

255 fj X 090 1.10 122 1.10 0.93
Pigie o X, 50.82 4428 37.16 44.57 51.79
Ean X:  99.43 101.66 91.68 102.48 95.89
K X, 2999 37.99 2276 33.21 34.84

e 3 X, 2596 2201 1731 2093 20.76
BR RgmE X 16509 16878 156.64 157.37 171.46
X, 7396 7336 66.08 66.12 73.61
Xo 51.06 4723 60.83 48.84 44.47

36.43 2355 2692 3748 30.56 23.50 22.84 28.74
28.67 20.03 21.39 22.81 18.76 28.08 22.64 17.30
159.49 147.39 149.43 149.53 163.13 158.22 156.89 150.55
77.40 7531 7732 78.60 72.47 86.75 74.52 73.01
50.00 53.19 47.15 60.08 56.23 58.86 57.60 54.14

X 11131 2951 3926 4276 4610 3928.0 1529 4871 2891 4203 1602 3242 3228

X, 10493 3364 10259 4673 24010
X5 10912 4734 7529 6932 5065
PM.; Xu 14041 67.63 3580 61.01 113.22

i
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4769 3053 2220 2110 6155 3529 1123 762
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BY TR Xs 28671 194.01 158.90 215.48 418.01
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Fig. 1 Spatial distribution of the PM,;s concentration
in Jiangsu province in 2014
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Tab.3 Weight of the evaluation indexes system for the PM.; in Jiangsu province

SRR S IR ER PM.,s 75 Je i A 5 7l
w,= 0.2866 w,= 0.4691 w,= 0.2453
EEN SRR B (w) EENSER U () PRI T FLHE (w)

X 0.0889 X 0.0879 Xoo 0.0392
X. 0.0935 Xio 0.1190 Xa 0.1026
X 0.0921 Xis 0.0727 X 0.0924
X, 0.1124 X 0.1622 X 0.2566
X 0.0752 Xis 0.1225 X 0.1769
X 0.1175 Xi 0.0996 Xos 0.0534
X 0.1269 Xir 0.1095 Xag 0.1051
X 0.1119 Xis 0.0970 X 0.1738
X 0.0930 Xio 0.1296 - -

Xio 0.0887 - - - -
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Tab. 4 Grey correlation coefficient matrix of PM.; of 13 provincial cities in Jiangsu province

fEbRA R
P2 fR AR T
X 1.0000 0.8093 0.6380 0.8118 0.5046 0.8474 0.5368 0.6137 0.8674 0.7413 0.9793 0.6384 0.8828
X 0.3774 0.8095 0.5429 0.6108 0.5763 0.7643 0.4322 0.6804 1.0000 0.6773 0.6053 0.5127 0.6448
X 0.4288 0.7470 0.5428 0.7107 0.8259 0.7074 0.4202 0.9593 0.9133 0.6184 0.5989 0.6503 0.6473
23T X, 0.9368 0.7547 0.8549 0.6917 0.4955 0.6599 0.7124 0.4344 0.8497 0.7477 0.7160 0.3588 0.6093
iR X 0.4312 0.6257 0.9539 0.6481 0.9049 0.9586 0.7937 0.4284 0.6299 0.7162 0.9587 0.8246 0.7918
552 «x, 0.5130 0.4639 0.5429 0.7006 0.6376 0.8272 0.4096 0.8935 0.9370 0.9917 0.5729 0.8318 0.8769
BR X; 0.6773 0.7537 0.4636 0.7061 0.7285 0.3866 0.9756 0.6192 0.5076 0.5791 0.5747 0.5410 0.4247
Xs 0.6541 0.6167 0.7200 0.8161 0.4955 0.6279 0.6876 0.4621 0.8484 0.7549 0.7958 0.5006 0.4781
X 0.4469 0.6891 0.4634 0.4876 0.7983 0.5945 0.6950 0.8026 0.4522 0.7323 0.5425 0.5074 0.5939
X 0.4559 0.5499 0.5429 0.6577 0.5046 0.7919 0.6204 0.4983 0.3438 0.6876 0.6239 0.8461 0.8536
Xu 1.0000 0.5378 0.6029 0.6745 0.7463 0.9207 0.6876 0.6105 0.7790 0.7008 0.4669 0.4114 0.4999
X, 04557 0.5051 0.7284 0.5671 0.4955 0.9551 0.7699 0.4843 0.8107 0.6361 0.4808 0.3839 0.4247
Xis 1.0000 0.7283 0.8507 0.8613 0.8819 0.7267 0.9971 0.4886 0.7901 0.9270 0.6205 0.3682 0.4247
X 1.0000 0.7749 0.5590 0.7736 0.6272 0.9400 0.6876 0.4500 0.9585 0.5812 0.4775 0.3709 0.4314
Z}Eg Xis  0.5995 0.7719 0.6773 0.9214 0.4955 0.9534 0.6959 0.4679 1.0000 0.5694 0.5397 0.3784 0.4501
Xis  0.5597 0.7330 0.7129 0.5085 0.4955 0.9053 0.8600 0.4833 0.7980 0.5866 0.6169 0.4073 0.4247
X, 0.5011 0.9063 0.6819 0.6551 0.4955 0.9111 0.7261 0.4937 0.8841 0.6374 0.5755 0.3795 0.4247
Xis 09493 0.9559 0.7221 0.7488 0.4955 0.7779 0.7917 0.4724 0.6395 0.5118 0.5213 0.3588 0.6598
X 0.4100 0.4855 0.5162 0.5576 0.6115 0.3866 0.7166 0.4762 0.7886 0.7224 0.4636 0.4679 0.4459
Xo  0.3333 0.6726 0.6414 0.5446 0.6295 0.4005 0.4648 0.6237 0.3346 0.5155 0.5711 0.8246 0.6530
X 0.4450 0.7011 0.5540 0.8915 0.7427 0.7092 0.7061 0.8301 0.4229 0.5358 0.4636 0.8246 0.8163
X, 0.3333 0.6507 0.6303 0.6742 0.9715 0.6706 0.3928 0.7782 0.3621 0.6430 0.7422 0.9319 0.7132
wﬁ‘ﬁﬂc Xos 1.0000 0.7288 0.6250 0.5859 0.8579 0.9013  0.8202 0.4694 0.9382 0.5540 0.5023 0.3674 0.4247
2;;% Xos 0.4384 0.5422 0.5851 0.6982 0.7762 0.5903 0.7049 0.4652 0.8233 0.6546 0.6293 0.4251 0.4247
Xos 0.3333 0.8318 0.6750 0.8051 0.7567 0.4829 0.6161 0.6489 0.3462 0.6503 0.9876 0.8249 0.8100
X 0.6323 0.5838 0.9134 0.7155 0.4955 0.6230 0.8944 0.4633 0.6934 0.8047 0.7125 0.5489 0.4247
X 1.0000 0.7586 0.6880 0.8828 0.5391 0.9320 0.7188 0.4968 0.8292 0.8194 0.5391 0.4279 0.4247

AU TEBH AR E N RN R S T I N T BT 2N A I

ZITFIA N A5 R A U T BRI o RN B X 25 S0rh PMLs AR HAT e
VMR, XU XTI PML s B VR, PMLsJ@ T PMLo RS /N G O, 2%
HESLIE IR RO S s i R BRI R EORIR, Tl T A X Tk g (i AR
T TR RS i, Tl U AR 25 P PMLs 19 PR IR Y T2 24K,
171 e AR i T R UGS F MG PML R B BT B AT TR, A48 FR IR 15 PML iR EE YK (8
DRIR LR, FEAT UL AR IR R X5 PM. s Wk FE AR AL HA 8 L 5200

XFEARIRE S PMo W R RHKE (BR6) 0ATal 1, 3D4EARZH, PMasight
TRETRIZE 5 PML s BE I BOR AT 7 f A . o8 N . mad . &M ok
AL S PP SR BR IR S PM, 59 B IR BE (AR AU T 20 e AN - J5H L R, #H
s 2R G RR R IRIE S PMLs R (EROR AT o B b . 0 %
ML T . AFET A AEARE S PMas WL ZR 5 IR S, WA /MR B A Rl
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Tab.5 Grey correlation degree between PM.; and the index of influencing factors in Jiangsu province

fRPRIN T X X X; Xi X; Xe X X X
SRIREE(R) 07593  0.6334  0.6746  0.6786  0.7435 07076 0.6106  0.6506  0.6004
LSRR Xo X Xo X X Xis X Xor Xis
IR R 0.6136  0.6645 05921  0.7435  0.6640  0.6554  0.6224  0.6363  0.6619
RPN T Xoo Xao Xo Xo: Xos Xos Xos Xoo Xor
KHEBE (R) 0.5422  0.5546  0.6649  0.6534  0.6750  0.5967  0.6745  0.6543  0.6967
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Tab. 6 Synthetic grey correlation degrees between PM,; and the index layers of 13 provincial cities in Jiangsu province
fobr  EEntr R RN EONTT RN R M s W SRR N T BRI ZEMT A
PML¥RJE 73.816767.2667 67.2833 66.4833 65.9167 61.5083  61.825  68.65 583 65.9333 67.275 72.1667 68.8083

R’*'\:_;j"f”“"" 0.6219 0.6918 0.6244 0.7014 0.6590 0.6993 0.5764 0.6497 0.7390 0.7204 0.6680 0.6285 0.6889

Rispprn 0.8902 0.7420 0.6613 0.7208 0.5802 0.8317 0.3476 0.5063 0.8409 0.6582 0.5415 0.8490 0.4790
Rpmesrazn 0.65110.6980 0.6815 0.7052 0.7270 0.7358  0.4476 0.5695 0.7118 0.6690 0.6107 0.6865 0.5431

4.2 HERRETFEELES PM, R E 2S04 75 IHE 2 1

5 PML o VG JEF S5 B 8 ST 1 23 AN AR AR [RII T 47 A 2 W4 5 L 2 WIS [k vl e
PM, SV JE B WA A7 AE (2595 . B AR 5T PML R JEE HOFS AR PMo. NO,. 6440
PRI | NERAIE M . WL R AR | R R . Tl R (ST
A 7E BT AT T PR A 3 T B0 PML TG JE O35 AR R CO L O, ABRIRIE M. A
S5 Ml TRV S5 A 0 S B TR o T A O AR 17 5 ) P ML 6 S SR #5472 SO, CO
VR . RSO Tl BT S bR, BRI, S S RRIN RO AT, TN T R
RIS PML o7 B A5 A 1 B S AR IR 22

TN, LA G PM, S (RIS (A AT S . 3 U L AR AT
ST I PM, e JE F 7R 2 B A, AR 25 s T PML s W FE 5 A H5 AT 2 O 2 ST B 2 o
JE, ERIRTT. R IT TS Y UE S BT 5 5 PML Y B 45 A I KR L AT T
B, SRR FE T T B T PML s 75 Sl S5 e, (B AT P M e JE (4
B, RN A T2 B e RS R M B SR . R 5T . ZEMRIT R PML Uk
B 45 5 BT L L PML 75 e S TR AR )2 15 PML s R B 11 25 4 S IR B (v . 7l o
PML ;¢ JE7 (1 725 £ 35k S B R MR A PR 262 Tl 2 72 ACHE I . 2 R X 5 3G T4
X S HSIBRIE A . TR . N . BT M L g AN T
PM, W BB 220N, AR B A (0 BT R VR 2 Sl P (A AE T 25 5 PR
RIS PML Y B AL S S BRI 1025 14 5. BFSTSS SR, R (ST B L 43
AR ) T S AR I T 5 PML Y3 25 (8] S5 FO AR S 2R
5 45t

PM, 575 3 [ R F i A Ke 2 2 R PR I (3 P T BRI P, 2 A B
HE. AR RSG . FA bR R N, T M PML IR RIS R A R,
FRR 0 SR AT X S B AT AT S 9T . FEHR L PML R B 25 1) 41 14
KR, GEREY . PM,ISYORIE AR R A E iR, HRRA S R 55 B L8
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SEERIR . N N . T I ORHE RS BT YR, R AR AR e
IR EE(E 5 PML s B 25 [B1 43 A A S AR G . AR A R8I, R GBI n] A5 2506 PML, 5
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Analysis of the driving factors of PM.; in Jiangsu province
based on grey correlation model

HE Xiang"*®, LIN Zhenshan"’, LIU Huiyu"’, QI Xiangzhen"’
(1. College of Geography Science, Nanjing Normal University, Nanjing 210023, China;
2. Kaili University, Kaili 556011, Guizhou, China; 3. Jiangsu Center for Collaborative Innovation in
Geographical Information Resource Development and Application, Nanjing 210023, China)

Abstract: In this paper, the Kriging interpolation method was introduced to analyze the spatial
distribution characteristics of PM,;s in Jiangsu province in 2014, and then the evaluation index
system for the PM,s was constructed, which consists of three index layers and 27 indexes. The
grey correlation analysis method was used to explore the correlation between PM,s and its
influencing factors. Finally, the relationship between the spatial distribution of PM.s and the
main influencing factors was analyzed. The conclusions can be drawn as follows: (1) The PM;
in the coastal areas and the north is lower, while it is higher in the inland areas and the south.
(2) The weight of PM.; pollution sources index layer is the largest (w; = 0.4691), the weight of
the air quality index and meteorological elements layer is larger (w; = 0.2866), and the weight
value of urbanization and industrial structure index layer is the minimum (w; = 0.2453). (3) In
the 27 indexes, the volume of highway freight, housing construction area, garden green space
area and population density have moderate correlation degrees. The other indexes have strong
correlation degrees, among which, the correlation degree of the PM,,, O;, total road freight
volume and gross industrial output value are relatively high. (4) The synthetic correlation
degree values between the PM,;s pollution sources index layer and PM.s are much higher in
cities of Nanjing, Wuxi, Changzhou, Nantong and Taizhou. The synthetic correlation degree
values between urbanization and industrial structure index layer and PM,s are much higher in
cities of Xuzhou, Suzhou, Yancheng and Changzhou. The synthetic correlation degree values
between the air quality index and meteorological elements layer and PM,s are much higher in
cities of Yancheng, Yangzhou, Changzhou and Nantong. Our results demonstrate that the grey
correlation degrees of the evaluation indexes system are closely related with spatial distribution
of PM,; in Jiangsu province. Therefore, the grey correlation analysis model can be employed to
analyze and evaluate the spatial distribution of PM,s.

Keywords: grey correlation model; the spatial distribution of PM,s; influencing index; Jiangsu
province



