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Research on the Influential Factors of Fog in Jiangsu Province Based on the Statistical Analysis

GU Jing, LI Xiang, LI Na, JIANG Chang“ (Nangjing University of Posts and Telecommunications, College of Geographic and Biologic In-
formation, Nanjing, Jiangsu 210023 )

Abstract In order to put forward targeted for fog haze of governance in Jiangsu Province, scientific and effective measures, multivariate statisti-
cal analysis method, principal component analysis, factor analysis and other methods are integrated to study relationship between AQI and haze
influence factors of each city in Jiangsu Province. The result showed that the proportion of the second industry, area and per capita volume of mo-
tor vehicles of Jiangsu Province have a negative correlation with the fog and haze pollution . Finally, the second industry of Jiangsu Province area
than small and should pay more attention to the city covers an area of prevention of haze pollution, vehicle ownership per capita in Jiangsu Prov-
ince small city should pay more attention to the formulation and implementation of the relevant provisions of restrictions on vehicle emissions, 13
prefecture level cities in Jiangsu Province should pay more attention to the haze prevention of the exchange of experience, multi city joint govern-
ance haze.

Key words Haze influencing factor; Multivariate statistical analysis; Non — parametric test; Factor analysis; Principal component analysis

FERAMG YL IRET, e E g A B i@k, 1 #RtE A%
A4 RSN, BE R TR RS, 5 Ll ®E 1.1 BRAE
s, fEE N AT e 2 4, RZER P BFSEIAN, EFETTY 1,101 Spearman A 36 R KK B, B AE S K0 B v
TURLTS YA 225 RO JIUREZE , 38 B O LR L BRE 475, Spearman AHG B0 06 J W7 35 5 1 E B IR 28 53k
WG ENFA G, R FECOBP . AT, A E5 worhas gm0 I B2 A5 b ——25 < B b5 6% (Air Quality Index,
HR PN E B TRBAFE BN R SEHFRNR AQD) J H i B 22 (04045 28 5 1 BB . Spearman 4126

PeY 2
SRR, LR B RMNE NI RR L. $EENE .
RGN 2o 454 2 A5 T 4 25 96 0 B DY AT ol 125" RO, —3n(n +1)’
FARGAATI L AWENE, I H A PO, 1EREH Ve = (1) (1)

SR, 0T TN T R TR je s, tRM
O SRR TS SRR, e TSR A 2,

12a-3a(n+1)*, s,(a)
B AT RS A T IEAT T BFIE . ELR B 4T L Plve="""0r 1y 1=
PEBAE T S, 2 BRI E T ¥ S 1, AT B 1. 3 n(n s 1) (n42)  n(nsl)(2nel)
451X 1060—2012 4F T2 X 5 9 H 4504 M 25 LI =T 6 (2)
HHEAT TS, M 0 BRI ME R EE NS Hp,
AT T 5007, Sl , 338 IS T4 )7 S.@) = | (ryorsseor ) Srir =, (rora oo )
PSS-S A SN PIE ZESHECR® S oy NI R Ve se (1.2, .n) —AHED | (3)

YRR S B DRI ICR D, B #2014 4 112 Kendall - 7 4106 2 ACH0 3. Kendall - = 4116 O]
LTI A ot o R TRERAR S S SR N R RS AOMT g e S T B8 SR, IR SR
KEE, 30z 2 08t ik £ Lo o Bk AN A 43 SHK e T Y Kendall — 1 16 20K 5 5 Spearman A £
WP SR URBA TR IR TR A B g ooy G BB 00 122 7 HLC 2 B
SURMEEL, BT A BRI .

Pk S gl () (=) ] (@)

TEERN B (1995 - ), &, impid A AFH A, FMA TR L UHERSM N
s B IRAEH, BHIF A, AT B AZ B A e B ),
WFSHE 2016-09-30 Pl = 2 a):T,l(a)
n(n-1) n,




106 G AR e

2016 £

_n(n2+1)sa$n(n2+l) (5)

o,
S”(a) :#{(r1¢r2s”"rn):Elllsigjsusgn(rj _ri) :av(rlv
rz,"',7,1)7%(1’2,"’,n)é/‘lg/l\‘ﬁkﬁ'“ (6)

L1.3  ZouRPERIEr . Z2ocsth mlIAMR A2 A 24
ALt P L MR I VAR, T e i R AL 1 5 2 M e
AR A A2 PG R , 2T Il AR A Ay

y =By +Bi%; + - +B.x, + & (7)
K, e HBEHLEZE , 1 2

E(g,) =0,var(s,) =0” (8)
X (7) SKIEE, A

E(y) =B, +Bix, +e B, (9)

Hi(9) HLTud kM A, T 2ol i R AR SR Al 3 5 i p
HIARHSEL B, By B, » T AT

y =8, +B,x, +B,x, + - +Bx, (10)
K (10) UL R mIH . B.(i=0,1,2,-,p) FIR
YA AR FE AR o, REARSN 1B BT | A 1) 4 o
ARty WA SRR
L1.4 Fa55Hr. FERUS5e-m ad i) T 4R 28 B AH DGR
R ok Wp Jr 2550 B NP A5 HA O R TSR, R s A A f i e 1k
WA HEAMHEMEN Z ARG RIE LG4 hn (£
BT o 3K EE 2 B A3 R AT DA S e J5 R 2 A~ AR i (9 R ER A1
B NEARNES, EWRO0IrEA o #e & R R A &
MR A, RD

F.=3SX,i=12,-,p (11)
it F o ERGy , X ORI RAE R, S PRy 2556
X=[XX,--X, 1" (12)
aiZ[al,alz"'aiP]T (13)
a, - a,
A{ : : } (14)
a, - a,
ala, =1 (15)
Var(F,) =a Sa;,cov(F,,F,) =a] Sa,,i,j=1,2,",p
(16)

L1.5 [R50, B0 o AR 22 D 4 728 e e 40 i/ %
JUANA R ARG A28 PR 28 5 EA B ] Al R g — o
ZIegeit ik . T JEAR A R0 A LA PR TR
PReH G B

X;=a,F +a by +-+a,F, +e,i=1,22 ¢ (17)
Ht F AT a IR T3 e, RHRR T
L2 EWAGER BRI VLI B C B AR R

TR I U T R M R 2N FE A 13
AT I

1.3 FEAREYIEER
1.3.1 =z SRR, B 2014 4F 1 7 13 Mgt & H
1 AQLKcdis , FFEEFRKE 1 H 1) AQL AHAINHCT- SR S ki% H
2 TR AR

1.3.2 Ay di i 4e b5, GDP BRI H A SRR
FLHRAGIHEY 2014)
1.3.3 Ay blah S HEOs S48 bn . Hlsh 42 AHLsh
A i R TR E i, OC T AL B4, BRI =
2013 4F 12 AMMLBIERA . 0TI 13 AN
FUROARTE, R T 3800 mT He b, 5@ 2 2 A (Rl d8 bn ol o Sl i
LIRSS ¥ i R R VATITY 20 R S S DN R X P
At b BT EFRMLBN 4 2 o TR SN 4 i S i i
BURBARZS &, NI R0 ot TR LN 42 & S i
N EUHUSEARZE & o

AN R AWLEh G (T km®) = HLBHZE 4 (T /%%

Hi i A (km® )
NN EARA 1 (/N ) = BLsh 2t (7)) /& N
H(N)

1.3.4  fira T HEBOS B MF8bn. ALFEEE = A
Sl b Tl S e W HE R B el R AR
RIS R B A R B — AN PR T T AR
T A R R YRR P, A P A A — i R
e Tk HEE Gk

B = A T B N E ({208 ) /4 H

GDP EfE (127T)

X T MV HETCT S B BT 25N i Ak i IX R 28 35 % Jre K F-
ANTR], B S5 L 38 B T PR, B, 2 9 R B
2013 4F58 — =3 InME 5 GDP /Y HU(E R R s 25 it Tolk ¥
i, Tolk EZNG Y Y HER E R3S Tolk — S AR B A Tl ek
HEE . B SR IR T B R AR, S BRI T 2013
AR
1.4 TEIHE MEL I RErHTAREE, %R 1
e
2 BRS5HH
2.1 xSitsH SHBUNE,RE X (i=1~9)5Y
(AQD) ZIRISCFR (B 1) o I TR , AQL 5 1 1
L GDP #%A I  i tE X R IR X R (Bl la~c),
MM S RHEORE LS FA S AP A &S
AQI A IR E R R AR ML R, (& AQI 5 Ay
MU WA B2 EH B A (E 1d~ 1), ATkis
YeHERORE 26 == b 8 (A Tolk & 2035 ey el 5
AQI # AT Wi P2t 6 R AR X R . (HJE AQI 55
ol R B B T SR (E 1g ~ i) o
2.2 TR B FEARE R R VLR 13 g
B B  HME DL S A AR AN BRI AQT 545 520 K 28 ¥ A
Ko TR AQL RIS W e IR 2 A AHDCHE , SR FHAE S 5k
B AR S PR R A T DG A 40 . O T A SR TR U,
K FH Spearman #f5¢ 2 $UF Kendall — ¢ AH5¢ R EL R B #5474
5, MISCHERIRAS R W 2,

i T Spearman FHC R AR IR 7RSS 2 S FNEHE 3 KA 1
M5 Y BEM S, BT LUK %5 BU Spearman AH ¢ 28 0K 56
RIS R (B S 0. 01 fUSE R IF45 G HUS T4 .



44 % 34 B #E ATARASALHEFES AR EHA 107
*1 TEEE
Table 1 Variable settings
el ZHR RS Bfi]
Variable class Name Variable code Unit
H—% I TR Y AQI
X, UNEIOIPN)
X, A (km®)
X, GDP({27T)
e S MLBh 735 e HEi X, MU 79 B (J7)
X; PNCLIRSERE A E PN
X HA ML 43 A 2 (79 km® )
o=k Tk 5 YRR X, Forelbb
Xy & inE ({2ot)
X, Tolk FEIS Y HERCR (1)
180 180 180
a b ¢
170 o 170 o 170 a
160 o 160 o 160 C
_ O _ o . Q
g 150 00 g 150 " o g 1508 o
14 140, 140
i & a h o O . Q 4]
130 130 130
a 0 o o o 0
JVJ1] B o 120 Ay 1209 g
0 020 0.40 0.60 0.80 1.00 0 020 0.40 0.60 0.80 1.00 0 020 0.40 0.60 0.80 1.00
180 180 180
d e £
170 O 170 170 (v
160 o 160 o 160 0
Q e} I
b~ b~ e~
g 150} 0 5 g 150} O . g 150p O o
14 140 140
Ocpr bp © o o o 00 a Q
130 130 130
o 0 o o h o
ol & 120 Q & 120 4l &
0 020 0.40 0.60 0.80 1.00 0 020 0.40 0.60 0.80 1.00 0 020 0.40 0.60 0.80 1.00
X, X X
180 180 180
170} ® 0 ) Mo 1o} * 0
1600 ° 160 o 160 0
g 150 e S 1500 g 150
Q Q 4]
140 0 140t o 140} . o
0 a0 ¢ 9 Q a0 0
130 130 130
o 0 o 0 0 o
120 o 120§ g 1200—
0 020 0.40 0.60 0.80 1.00 0 020 ~0.40 0.60 0.80 1.00 0 020 0.40 0.60 0.80 1.00
X X 5

Bl &ign5S AQIHXER
Fig.1 Relationship between different indexes and AQI
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Table 2  Significant variables and their test correlation coefficient
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Note: * s indicated significant correlation at the 0. 01 level of confi-
dence (Unilateral) ; s indicated significant correlation at the 0.05

level of confidence (Unilateral).
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Table 3 The result of regression to variables
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Table 4 The results of factors analysis

FCHAFFAE(E Initial eigenvalue FUEE T FE A
oo it i I o ke BT
Total variance // % accumulation // % Total variance // % accumulation // %

X, 6. 030 67.002 67.002 6. 030 67. 002 67. 002
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Table 5 The original factor loading matrix after rotating
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Fig.2 Correspondence analysis between AQI and components
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