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Abstract

Based on correspondence analysis and canonical correlation analysis, the relationship between
air pollution and cities in 31 main cities is analyzed in this paper. Through the corresponding
analysis and research, we can simply classify different cities and analyze the different factors of
air quality due to factors such as location conditions and industrial layout. Then, through the typ-
ical correlation analysis, it is studied which kinds of pollutants will affect PM,s and PM in the air
quality index, and reasonable improvement suggestions are proposed for these pollutants.
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5 2 P GE AR . 2R R IEASE[1]. EE 2125 AW T3 RIAFEE 5 RI5 42 B K R,
W RIS R e ST R IAFE R R IEM G BURE[BITEX K = M BT il FEat. B PMys K
AL AT R AL, $E7n CO S22 5 I BEAS [ A R B PM,s WAL ) 22K B[R 3R, FLikig SO, Ail
NO,.

BRGSO R ATk pa U RS . Fik, ARSCETF 2015 4 (HES
THES)Y) o CEER R A E BSOS I 2015) i [ 25 A5 S AE 2 W0 A 7 6 R AR G sk
A, FET XL AL R AR OG0 dfr, WERE S BT ST AR EZ AR R, LB TS ek
J IR 2 A S YR 2 TR R R o

2. BiRWSESEE

AR R T A AR AT &, G 2015 4F 12 AN H EEWT RS HHE, SR
FiERIR . R BEVGG. RS, EANS R, A M SIS AT 2 S M SRR R
DAL, TR 42 A A Gevh & AN 5 F 32 B2 S5 Yok B o 4% BEAT AT e da s, Bk N AR 1.
%2 Fiw.

FESR T R AHBEEERA T (PESOHES) e CGEEITE AR R 2S e HE L 2015)
FRHRAT FANR AT AVE R, BRI 3 Fis.

Table 1. Air quality data for 2015 (top five cities)
= 1. 2015 FESREHRWETEMET)

4} 1 R BTG CHEREE Y
Jbse 0 1 9 2 0
R 0 7 4 1 0
AR 0 6 3 2 1
NG 0 9 3 0 0
IR 0 10 2 0 0
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Table 2. Air pollutant concentrations in major cities by month (top five cities)

% 2. BAMERMTESERRE FIR M)

Xl.X.j

W PM_ 5 PMyo SO, CcO NO, O;
b5t 80.25 100.58 12.75 13 48.92 99.08
K 69.67 120.25 28.83 1.37 41.42 76.92
FHRHE 88 147.75 48.75 1.37 49.33 79
K5 60.25 111.92 69.25 1.62 36.92 70.08
IRy R 42.75 103.83 34.42 1.28 38.58 81.83
Table 3. Emissions of major pollutants in exhaust gas of major cities in 2015 (top five cities)
3. EEWWHESPEZSRIHMIER 2015 FTRMHRT)
ol =44 Tl ESAN k) A LR VE AR AEVEREN) R
HEB A HE R ek & HejcE: Hes Hei
Volume of Volume of Volume of Volume of Volume of Volum?of
] Industrial Industrial Industrial Sulphur Nitrogen Consumption
Sulphur Sulphur Sulphur Dioxide Dioxide Soo{)
Dioxide Dioxide Dioxide Emission by Emission by Emission
Emission Emission Emission Consumption Consumption
Jent 22,070 26,864 12,987 49,064 19,143 33,978
Kt 154,605 150,210 73,795 13,767 9517 21,072
AR 109,015 115,053 78,867 48,927 18,715 9300
K5 64,656 74,804 53,428 46,311 9095 26,028
IR 355 4 67,279 86,282 37,983 13,987 4777 17,987
3. BTN h5HERX SRR IES #HIX
3.1 WM STHIEER
WA n AR, BEAMESA p ANMEE, BIEEEAERE -
X :( . )nxp (3.12.1)
//IT;FD\ ﬁuiﬁ]gl%\;ﬁ]:
p n n.p
X=X X=X X = DX (3.1.2)
j=1 i=1 i=1 j=1
o HCHE B X AT 43 BT ) R AP B
1) HEAERE X SRR P = (p,)
2) THERRE I
X =X X /X
Z=(z)=[(py—p.ps)/\pips ] ﬂ—————} (313)
nxp
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a) R BRI T34 tHEEW 7 250K A=Z7Z WIRHEAE 4y, Ay, A, » TRIE RN
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TEALY A > A 285%
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ull\/Z ulZ \/Z e ulm \/Z
F _ UZl?/Z u22\/7 ! UZmT/im (314)

upl\/z upz 12 upm ﬂ’m
MQ@H¥QM=miﬁ*%%%ﬁ@,ﬁﬁB:HT%ﬁﬁmﬁﬁﬁﬁﬁ%w:%Jm,%ﬁﬁ
TR VA
11\/7 12\/7 . \/7
G-= V21\/7 sz\/7 . VZm\/7m (3.1.5)

m% WN_ - f_
C) 7E [ —ALhR 1 AE A A SR P AT Z IR 5E R AHTRER A2 IO R I
LR oA TS B ARIRE R 2 T 0% .
3.2. MBMRX TR
BB, RN X =%, %,) » BHEEHy=(y, v, Y,) » Hpsq, &
X 5 y P T R

var(x)  Cov(x, y)} Fn le} (3.2.1)

>=C MME
ov(x.y) {Cov(y,x) Var(y) T, 2,

NPT x 5AR y Z (BRI R, BATEEENTZR&IEH &

U=aX +a,X, ++aX, =afx (322)
v=Dby, +by, +---+by, =b'y
u A BT ZZ AN T3 2253 0 N -
Var (u) =Var(a'x)=a'Var(x)a=a"z,,a
Var(v) =Var(bTy) =b'Var(y)b=b"%,b (3.2.3)
Cov(u,v)= Cov(aTx, bTy) =a'Cov(x,y)b=a's,b
PIANET A u A v 2Z TRV R 50 2 (RIS B AH 5C 5480 D9 -
;
p = Corr (u,v) =Corr(a"x,b"y) = 3 b (3.2.4)

\/(aTlea)(bTZZZb)
HT2sE uMyv RUANEFEHALZR AN ZEEMHERNE, MNEEHEHc£0, A

Corr (cu,cv) =Corr(u,v), FTELEHEFTX a fil b ML A A, (#2858 a M b ME—, SRIEFIIZHRFIR:
Var (u) =Var(aTx) =a'Var(x)a=a'Z, a=1

(3.2.5)
Var (v) =Var(b'y)=b"Var(y)b=b"x,b=1
WRIFEL A Rk a filb, Hixt:
G=a'y,b-= (a S,a-1)- (bTZzzb—l) (3.2.6)
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a'x,b=1-a'y,a=1
(3.2.7)
b’ a=u-b'S,a=u
ﬁuwg@fzigp:p,%ux=y=p,mﬂ%%ﬁ%uﬁv%w%%ﬁo
TEL 15,
Aa=A%a
(3.2.8)
Bb= 4%
AZEER A BRSO B BUAFAEAR, a A b A2 HoAH N AR AL A B
— X MR AR F N
Uj = ayX, +a,%, +--+ 8, X, :a;Tx (32.9)
Vi =byy +B,Yy, +o by, =b'y
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Figure 1. Correspondence analysis map of air pollution in major cities of China
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PR X L3 T AR AT, KBS H AR 4518 — . Il 23 305 Yo A A BH B 47 T ARiilg ik
YOI HTRYE, RATHOGEA IR, SB[ R . = KR 2R 22 2 (LA NI & 1
KA AR, DLEREGIS Jedibn 2 O bR, 3 O RIEAES U Bl ZiUid) [4]. 4 DU, s
£ 2015 £ A\¥ GDP Tk N “RIEE K" K, Pl s <Um E AR, (HRbrfEil i T R 5%
FEIG ez 8]0 X B AR NI & 3 A, BE BUR RIS VA BEBURAZAE M AR . = ARSEIR TS
LA, AT E A [F] 2 A e YR S5 AL 3 T V5 Y B RO o o DL Sy S B AR YRR IR [S], A4S
ATRRI I, SATEKHETE 3. RN LRIy B, RS A R
HRFA2]. FR—Legr, kb, TPV AR B, FAELDRES TR R AL R6].
3.4. ETHREPX SN RIS/ ESHENE S REHRFNEIE

1) FEXTT IR S HBS 2 SHh COL SO, Fll NO, 4R AREAT SURAH G /b, MM R 4% 4 Fiow,
RINHFH FFAGFIEEERME IR B —RIGARFEAHET, S0\, \TEi4aE 31 N F%
Wi, FEAARFRRXAL L, FUAAERSY BRAARMEER, mESSRES, XMRMREZER
SRR [7]. BT LA, 2S00 S S AN R T (9 XU 55 KRS8 Bk AR e

Table 4. Canonical correlation analysis

4. HEGEX S

Cor
0.70509305 0.57147715 0.51233040 0.31907401 0.30930536 0.06903309

2) S THRNK B AR F ORI, THRAATH COL SO, NO I PMys. PMu %53 U Jt
SRRSO HT, o1 T M AL P s U b, DU 17 A S PR 2 T DRS00 T
LRI RN R B, IR, S5 ALMSCHER, 4550 T 57
iz

Table 5. Canonical correlation analysis
Fe 5. MAMEXSHTHEXE

Cor
0.9112689 0.5584002
Table 6. Canonical correlation analysis for U;
6. U HAMEXTELSR
xcoef [1] [,2]
PM_s 0.009718337 0.357534
PMyo 0.174149964 —0.3124048
Table 7. Canonical correlation analysis for V;
=7V ABRBXTEER
ycoef [.1] [.2] [3] 4]
SO, 0.05071641 0.001070345 0.20030323 —0.006962014
CcO 0.09547422 —0.188519541 —0.118225765 —0.064796227
NO, 0.07978821 0.20400649 —0.029710909 0.09247478
O3 0.01023794 —0.012659033 —0.005763517 —0.202667627
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PEANGR o (HZ A U S5 R 2AWT, FTRERE R 1 SCRR RS SUROL I R . RIS SEBRy™ A7 AR RS
Ge, BAE—LX AL CMHNA N, AFAERER SR AT REYE, T LA SCHR T IAE X T 1t R Z i s S PR i B,
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