HI3THE HLM RTINS B N S o S € = S 9 Vol.37  No.l
2020 %3 H Journal of Hebei University of Engineering (Social Science Edition) Mar.2020

iN=VIPSE Y R 7)) - 2 S YRS S i)

M, REE, ZHF
(L TR RS & TA SR, Wk HIE 056038)

[ ZIZAFTRLRARBRZS

AR EAL, LFEARNREXFESAARAARLT RFT F

FRE T RATRREFRMRE KA. AT 2013 F3] 2016 F 2R THELRLZGTHE,
ARG Fn KRB K AT R MR R, FERRERAEIRZFTRRSA AL, FEAT, Rk,
AFRA E. LRI, TLREASHEZARERARK, FTEATHRFTZARMETH AR
K. REP, FHAFRTEAM TN ELFRRFAT—K. Bk, TFRBEKAEKRATRIEE

A2 P RARYE B & 4 A ORIRAR L 69 F 76

[KBEIA] 2 A5 R, R EXRIRZ; 7 dk; Rk FAEAT

doi:10. 3969/ j. issn. 1673-9477. 2020. 01. 001
[FhEI5>2£S] F062.2 [STEkFRIRRD] A

H 2012 FE55 58 KRB R LK, 2557554 CUak
9 B e 52 VR IR B 1 . PR B e 1) AN
Wi AT B AR R AT AR, [RIIN txt i 2247l 2R
T, HEFIT RS R R E B, B SAT
Gt i A H X B — 30 EAE S, 2013 4E40,
AR S 5 IR EE AR 4 [ Vo ] X 3 B et AT TR
Skartt. FHCRFEWT R M TR Z A, H5ie
AR HFR PRI A 55 1 7 IR B AR 5 59 A7 AH 485
B REY, B VW IRES, 2T HER
552015 A E SR EIB LA & A FIEAH IR
Fo BRI IETHES N 2 AR AR
B =i, ANO, B E g st E"™
Tolk R&Gu52 2013 F T FE X SO0 NOxy PMas PMio
1 CO Ml RTamhE"™, Xie ZFIH 2003-2015 4E
FE 283 AR T 1) T AR ER s 11 B 1 A8 I8 % BE K
SEFREWY, Lu 25000 T PM WK 5 MR &
15 R, Zhang ZEWFFL R, SHA 5 R HEL.
BRI PMa. s 3R FEXT BB HBIX. PM.. s MR 52
M RN, i SR B SORIIR S BT R R ST T R
PRt A, A ALET PM.s 1 3 ERE N R IR
(27%) K0Tl (44%) ", Han 225250, 30T DR T
FF SR X RH T PM.s WA H A [F] Rk
F, HRE TR RE RS TN U PM. s A< FE TR A2 2R
Wik Em T HARE K™, Mao 2RI, THE 1L
AL T RS s JHE B SRRk —",
Zhu SR, A BTN RS X SO HE
WEA BEIEREm Y, R, Xie SHiERT
SO, A A AT P A= B 50T 5 B X 2305 e A O,
[#:#5 HHA12020-01-06

[XE4H=] 1673-9477(2020)01-001-07

WAHERISEIE ", Wang S S W BT T R T B
PRI 25 U R R, Geit iR B,
TR YR vt A P AR R S E R KRR E ER R,
ELESUEFX, SRR b aER &,
Yu SERIMAN D2, Pl g F I & x)
TR HE R IS AR T SRS, T R G
Xt AR RN, X PMy
HIA] e i 2R 1R, 185 R IS AN Tl iE 3,
MM PMs EERYE T TiEsh, BRI e fiia i
ﬂ:iﬁﬂ:[lﬂo

B 7 IS F R IR s A, 3 T A d
RIBWRCA TSI GRSk, Wel SEH5 1 Rt s
DX 408 T FL DX ) e R B 5 40 i 1 HHETECRRAE A2 sz
BRIZ™, Zhang 2538 52 5 REH B 1A A1 32 R YR AN
CO. HEI, RN ERIRTHFERN CO. HEHUR ZKBEIH 2
51 BE S PR CO. HERIN 32 ZEHE 42, M\ 1987
SRR 2017 4F, X EETA 239 FRORTRL AR IR 43 B
FEAT T, fERE, T B0R 4 RUR 7 A () B¢
W TR R R (E R, RISk 5 AR [F
B TR A, 38 AN [R) () 52 AR A T A5 H 1) 3 Bk
P RARE TR TR — 2R, 2L
WAE B ITSR, HTRRERTZEREFRE
FE AR A 5 R T A 1 o A A f Sk o T A
i, BRI RATE G R R 515 Pk R R
B TT, AR SR Z X0 38 T 2 T8 P 7 W70 B AR BE 4y
Mro Bk, ARSORIX— R BT 7 oAt st. |
T ETE 2013 4ES0t 18 I S SR E VAL T,
B2 2S5 R R 2R I R b I R R B g

(BBt AmERAA R (4%5: A2017003100) HUR

MEEBE ] EZH (1973, 5,

MALIEZ N, #d%, W4, BRI S MEHAE



2 N N N | S )

13

EA S JIRMBE R, ATHSTH AR AR .
W, HE R KRR, AN NEER. K
I, fESSRERFE R NPT, R R A
(oA, WARME B G (W B AT . Kt
KR M TR T SR G 7 34T R G0 W )
AR, mH, EEANFHIER TE.

TR I RIR S TE RIREEZ B R R, ik
BT REEFNT & PR AN B AR A B30 T VR it 75t
Fo KA DL e VR 2 M D3R T b AL, 1 R
& 0] DL A P Bt 4™ B T AR . BT
AN T B 0 R BRI AU 2 1, R IR (L 5G BE oy
BB RIS e (Db, Rl HAEANDRHLEh 4
A &) 5 RGP T R, IRIE AT 4R,
SE VTS YIRS FE RS . HEFP S SRE M, W
ARG LR AT R AT5 Be I B2 1Y) 56 el A7 AE i 25 22
Fo Bk, BATTLMEHE R, AR MG
LI S S5 PR R AR AN E . R KRS
JuRE SRR, AN BRI TR R AL VA 3
T, T MR R A5 3 T ¥ YRR KRS G s
FEEHET, AERHh s TR,

(=) MEMKEAHIBFHE

G AL T AL K EE . e I 7E ERREAT K47 L
ANLVEE . RIS AL RE . SR
HRZH. mEEETK. NRIKR, k. Kk
AP JEHER —HE. = Z R 2:1:7. Fe ik 1822
K, BARMER 20 Ko Ho, TG HALT RAT LA RE
X, “FHIEHRAL 60 K, HLrg AbAHAE A 5 FIHI R
ik 20 K.

K AP R, R ENKEETZ
KRG, Jblmdl . e T N, HEEE
B R . B 189 AH, R 117 AH.,
Rl 5 1137 A B, W2 153 A B, eR&PEIL
J5 B K (IR T Om T o 8 & R R AL T 5t 3
X 35k .

() MEMMAREMASISEMEERIE

RS X R Pk R B B IX . Tk 5t
RS X SO L B TR PR R g, Tolk
JEAX RS R MRk R . Tl is et R,
ISR BIEVEZ T . SO, £ i B Sy RIS & L
Bl BERATIE . JES A AT BE R M

00

JEZEATMAE = R FEE RIEL Tk b TR
A TP S ML AN g 2 T = AR . SR B SRR B
MR, BRIk, P2l Ak 52 52 me B X RS,
BH M EERZRZ —

B 2 A 23 20 5 A 0 B R A I A RS 43, AE
B R&EFH A2 Ige. KRlkisgen 3 2 5 H
A AN A8 R A K Bh W 3 A 1 HE
e A2 E BRI . R RAEKY
PRI K SR BE SR o ARk R ) XORRAR O A 7 IR 3¢
My, AR R ZR A X 22 5% ke 1) B B A RS o
Bl 5 Al P O, AR RS EE B R
F R AS AT G 1

B N 115 R (R AN T 389 i A0 A= 3 7 =0 e g
I T AR T AE 23 A0 G v 4y Ve A R R R ) A £
FEARR IR R RS, HEEMX
NOEFE—HA TR . Fik, HENOXT
TG RN AR

WLBNZE R SR 3 T 23 005 G 1) B B A R 4
FEEHH. ZEMY. —AMmMmELEY.
B FVRE RSN E 2 T M i 8 4% 14k 2
N, FASPEAELIR 100 FEERS. HAT, &
FHL X R E AR PO K . XX
S Sag g A TR KR TT, FlshER AWK
5 G R

R EPrA, AR Bk, =505 R RIE
RPNy Tk, Alk, AN DFRNEERE
e FATMI B G YR LR 1.
1 BAT M T By YL

15 YR

Bh TR IREE K L

HEEATL

LB 7= Tolk;

A R IR IR E AT

ELAT I

AL TR

N

HligE () ks

T AL T

P E=Tiuy e

& HUA

TR K259

Kﬂ%#@ ......

B

RIRA s

?EH......

R RAHK

Tk

ARl

HAEND

LB R &




1M

FEMREE: T G R REEK S e R 3R (2K LRI BT 3

= BlE5RE
(=) HIERIFESLE

EVTIR TR R R G, X BTk
WIEARR T R R ACE, ol = EHAAREER T 40k,
WAENORR T ANEE R, Plshd RS
AN ERE RN E . AT, ¥5 P 5 IS %L
PERF/NI B — IR, SRR EEEE, K
Wb, KIS iRk B BR AC EFME . M 2013 4F
LA 1 HE, o ERE 2 SR E AT A St . AR
HbRAE, W& T 7SHFE IS5 4 (PM2. 5. P10,
S02. N02. 03 F CO) ik FERIH R TR AR HL
T & T2 S R dE KRR T http://www. xtshbj.
gov.cn/, fE A& &5 B R RIE T http://
www. xtstj. gov. en/o REET IR STE G R IR T
http://hjbh. tj. gov. cn/, RETHSLFHIE R
VBT http://stats. tj. gov. cn/. 2013-2016 /G
WS EREETR 2 fon, MEalltsssr
Bt 3 fros: 2013-2016 4E KT 48 <05 e 8
PR 4 frow, KT A S S5 R Wk 5 B,

2 WG R A ATE B

fabw 2013 2014 2015 2016
PM_ 5 (ug/m°) 160 131 101 87
PM; ug/m?) 294 235 172 144
S0, (ug/m®) 113 75 60 52
NO, (ug/m?) 69 62 60 61
CO (mg/m?) 2.2 1.7 1.8 1.8

8 /NI O4 (ug/m®) 96 82 77 83
£ 3 WA RIS L3

& 2013 2014 2015 2016
Tk ¥ e (2. 75) 775 765 712 818
T F={E (12 5) 461 496 491 478
HAENDHN) 722 726 729 732

i () 54 64 73 85

7 (X0 (K), x (K)) =

min mkin|xo(k)—xi (k)|+cfm§x m;':1x|x0(k)—xi (k)|

R4 KA TR

LGS 2013 2014 2015 2016
PM, 5 (ug/m®) 96 83 70 69
PMo ug/m®) 150 133 116 103
S0, (ug/m®) 59 49 29 21
NO, (ug/m®) 54 54 42 48
CO (mg/m°) 3.7 2.9 3.1 2.7

8 /NI 05 (ug/m®) 151 157 142 157
R 5 RET LS ETHAR

fats 2013 2014 2015 2016

Tk ¥ e (12 75) 6679 7083 6981 7239

FMv =8 (12 75) 412 442 467 494

FAENTTN) 1472 1517 1547 1562

AR (T 5) 224 235 235 234
(Z) 7%

T E Ge i1 I4E 2013 4F 2 BEA A 58
P RIREE R, HAREZRRG, Famsit
B TR E G, FUEAE A EAR 3T
Flo KEMER— B MU/ AT € M v S &
W, AT DL G R SR R G R AL
TR SR R AT AL . T 525 G 4
MNFERZ, MEFFEEH. S22, BUREIE,
B DA R ANKE RS, B, B PO
ORI TR IR . KRR I B AL R G —
AN EEHIR R SHAREZ B AHERRS, K
L ORER TP IR AT

B Yo =M, Yo (2 Yo (M) & 571,

Y =@, %: (2, v, (M), ..,
Yo =(Va @, Y0 (@), Yu (M) NS 55, X EEdEaT
PUEE I (1) B ThRAELL

xi(j):%,j:1,2,~--,n,i:0,1,-~-,m @D)
W2 KEKRIKAHATHA (2 HHEAH

(2)

i Ee[0 1 RE 4 RH, KZHI0S % kBRI
ol 0. 5",

SR 3. AT T

)= 306005 0) )

yO0Y) g Yo g Yy e SRR . JR I
Bk, FEsE YRR Y HE A

[ () =, (K)[ + & maxmax[x, (k) — x, ()]

=\ MaE. KEZS|SEEMRAR
(—) MBATRE LBRESFER
DATHS 3 117 PMa.s 346 35 15 95 S U801 2K €2 D TBE JE Ay
1, It TP SM T 25 B T«
FFFIRY, = (160,131, 101,87) L)} 52 55
Y, = (774.9,764.5,711.6,818.3),


http://www.xtshbj.gov.cn/
http://www.xtshbj.gov.cn/
http://hjbh.tj.gov.cn/
http://stats.tj.gov.cn/

4 N N N | S )

13

Y, = (460.8,496.4,491.4,4717.7),
Y, = (721.69,725.63,729.44, 731.99),
Y, = (54.2,63.65,72.88,85.25).
HAP R 1-3 15,
7(Y,,Y,) =0.7243, y(Y,,Y,) = 0.6795,
7(Y,,Y,) =0.7079, »(Y,,Y,) = 0.5859.

7(Y,,Y,) R PMas ¥R FE 5 TV 3G I A 2K (.05
RN 0. 7243, #(Y,,Y,) Fox PM2. 5 iR 5 &0l r={E
IR EEN 0. 6795, (Y,,Y,) Fn Pl s IRFEEE
AR EKBEREN 0.7079, #(Y,,Y,) T Phas
WS NS ERE K O A 0. 5859,

7o, Y1) > 7 (Yo, Ys) > 7(Ye, V) > (Y, Y,) R BR & T
MV PMe. s 594 BE B B2 1A B R, AR N XS PMa s 4F
WEE 2 K T4k, RZENEXT PMs G BEI
RN XS RIEMIFRER SO G HX T
Wy FKEEL AZEFRN XS PMo s 3R BE 1) o3 ik 70 1 N
56. 8% 25. 3% 3.6%F1 12.9%) "%, Kk, Kk
e BT 18 & 0 S A5 R AT HE R . FRE, S
722 AT Yo 5t 5 4k 2 2 B B0 1) K L 5 Bk
UK 6 Aros.

%6 T TS YR 15 4 2 B MU I IR € 561

Tl E ARk E

WAEAD MW AR

PM,s 072 1 068 3 071 2 059 4
PMj, 071 1 067 3 069 2 059 4
SO, 068 1 064 3 066 2 057 4
NO, 08 1 075 3 080 2 058 4
cCO 076 1 070 3 073 2 056 4
O, 078 1 071 3 076 2 056 4

M 6 PRI RA H, T InE xS /N Fh
VREE S7/E A A SN R DN DT AL )
15 QW EEIR BE A RE K T A 7, R A= 1
RN BN, IXBEER S SERR G ILRE — 2. G B
20 208 50 FALK—ERZ T . mFERE. =
HEG ARBRIEA AR MM BT, . EM
AT C IR B SR . R, TG Pk IE
WA THRATH R B, B2 505 TR,
RORA AR & WAL DRSS R 3 hHEA4 28—,
K05 2015 SR & AN HE LRI 11 DM
PR Ao 5 T2 N 3 R A 9 [ A48 oA
2 ) SR, e T8 AR AR AN S [ ) A
R (D

6000

5309 5197

5000 4846

3924

4000 3847
3000

2000

1000

4]

=) T 7 Atk S A

1R G SHEFTUA T EIR N D3 L N/ P A BD

MAFFER AT LA, i E R KI5 5
RIS T Tolke & B — ALK
BB AL AR AR, — 28 Jm A i
TS B Db . XTI T N % AR A
TG RHIFENE, M, B AU Bhas 5
BN ST5RWIRIE Z IR &

ZERRY, WL BRI R A P 2 DU AL
BRI IR R, BRI E RRERE R
B, [H5F 2 AHLIERARAZER. HIAE
SCMNLER S T, 2R I A R E G i =
FEAERRAHBE . SRS K ILEFKAME,
HEE R A AR E R, AR E AR
JREARE . FiEEmER S, Fik, Z#KR5
TP S A fe AL GBI
(Z) REMRBRKEKEDTLER

WRE 4.1 PR, Rk, KEHER
TSR A S5t 2 AP EHR KK ORI, Wk 7
Fs.

T R 5 QB 5 1 2 DA IR (ORI

THEE AR EEAD PSR
PM.s 0.59 3 0.56 4 0.61 1 0.62 2
PMy 0.62 3 0.58 4 0.64 1 0.63 2
s0. 0.61 3 0.59 4 0.63 1 0.62 2
NO. 0.66 3 0.60 4 0.69 1 0.68 2
O 0.59 3 0.56 4 0.60 2 0.6l 1
0, 0.75 3 0.62 4 0.80 2 0.84 1

R T MERGIR SRl A R A —
B (REEHL X #7231 TV PMs s 16 FEE (14 5T ik 43
AR 30%. 20%F0 17%, KRiEHLIX 0. AZ A Tl
St PMyo VA FEE BRI BTRR 3 109 42%. 14%F1 14%) ™, 4% -
ik, mrbg g, #HENTE Py PMasy SOs
NO, 6 R N Y] X— IR R TR Ek R
BEATFPGEY 5K, FEm TR sE g IR 7.
BN CHUBR W K. A= R0 A 3% 75 4N 7 TR



1M

FEMREE: T G R REEK S e R 3R (2K LRI BT 5

E, MNMIFE Y HEBCEE I, Rl T =<5
LDl LAk, Gao 2RI, 5 REHAhTE 4L
b, AR HIREE I PMs V5 e R
mi, ER, AT D, XS
Jemt iR DRI, AK€ OGR4 3 5 SR — 3
SRR, RERAHBON R Co F 0 152
Wi f Ko AT RGEXT PMiow PMasy SOs. NO, FEZHRAY
WFEAEND . —Mulikd, REZFEILT AT
BRI LT, R ERiEmEE R, B
JREEE, TR, REMVEFEHE B E 2 E
L% BRI TR G HEs . th4h, Guo
ST, M 2011 4EF] 2020 4, K. deAdb
SR B KR 58 13%, 11%80 7%, Btk,
SR AN D5 S R G i 2 S5 G b 211
SRTT, 7 AR Z 000 v [ DR 7t X ) 2 A<
B RERW, AR REE SR B R AR R B R
X EE R R BRI RS R . 77
b 25 [P A% O TEAE R B 1) 38 — ka3 = =k %
Ao A, B L N A R B RO R R e A
Al IMFRAR T PR R0 R E T 2 Sl & 1)
oM, R RS M B R, AU R
W ELE TR, 55—k b AR N .
B B, R R IAE R EE ) =AMk 45 1
2005 AF21 2014 4, LMV FE A A= B8 (GDP) [ EL A
BT, AT RS 5 E T
TR, 1E 2009 4F 2 J5 85 = P i He I e i
PRI, AR 28 G056 R 25 A B 1) 5 M T L

M. Fig5&IW

(—) &g

AR SCE IR E IR 73 AT, KR & AN R EE L X
KRATTRDFE M Z AT TH Y. Wik 6 AR 7
fios, SRS EOL 8. KERES Pk
HOE B RS R R S BCR K SR BR M T
JS2 T oAt XRS5 B R R JEEER, =
G RBR 2 BT R . BAREBUF AL
WILRZE AT, 2R ERR 7 oeE, HIERF
JR VRS MRAE TR AR T LUR L, Sk 2
G 1 ZRIFEA @M I Tk RGEATH AN
FE M & 23305 SRk B P A fe B BT
152 38 8 GEAN AL 2 R R B2 5 R IR
PN E IR o I IFAE Ui HoAb R 2K AT LU
R AR B RE T, M) G B A 3R ML i% A5 3 5
ARER, TR RN AR B AT Bl AR . 25

WRH, KAT5YeBi A BAR A 7] 17 B R B e 1
. HAT, K2 BOBUR R B ABL 4 it Sk 4 )
i, RUESTEIREN M B — i, (H
Bt VA AR A EE, YA R . X2
P T IBURF A 42 i B EE L (0 23 <05 YR . AR SC U
B REN P, SR K B4 B R X X
AN ) 2 AR5 Y REAT T i A T A
15 G IR B R R HEFE . b5 BURFIR B RS
TGRSR S

(=) B

¥R 6 FIELE R LR, MasS
5 Je i) B AR S AR T BRI

L HF Tl R0 & 25505 Gk B 5 i i
K, FrCAE RS e bl i, BURFSZILL TR
Fo DNEZRBORA T, I ghas i g v o S
Ko BURFBEIKIEG =68, dRSLALMamEt. B
Bt BEMEEAL G 7 B

2. MG BARARZBI T . B ASRER — 230,
BEANOEENFEZ . ik, BUFAY AT LASE
TV RGN 2 S5 Y AT, B AT LA RN D%
(. N T R RIXAN ), BN R B T ARz IX
N V3 Bt v AR . 15 U AT DU H A 3t [X
MR EEASS, EARE S SR, AR M AT ST PR
B, AR AR XA ]

3. BARAOL AN AT 2 GEwt 23305 G i N T
TokFIA T, ABBUSASRE ZALRT & IS (EIREE
AR, BUMF AT E T 5

RAEE 7 ML B BRI, Al T R
TR AT et il it LR i

B, NOEEKREEMN. XFRE, DL
RGN E S I BUF M AZ IR R RO R &R
HAT, REMAN DB KRR . BUF LR IR E
YA A vk N 13K f) B T2

B, BT RERMTAMTGERE, P
EHERE K. AT RSB RGO R SRS
e, BUMFA MAZAUCR B 4 22 @ PR 1 7 20, A
Ay ] AL PR A2 388 PR B A BB 45 28 TS et R 2 K I TR
E. MR, BB NREREKHAME, 51ERAR
PR BANTG o THDAX AN MR, BUR 2R TR
AR RS HEBORHEAR R 5T B A7 AR RS AR P 1)
Bl R T IXE ), AT RGN RN ST
Pt e 13 B R

B, REET R KA J s TN



6 N N N | S )

13

MRS R Ge. UL rT W, Tk, REHE
R AT 25 5 T IS TARK I R . S R T R 48
INSEFL R T, K ITRJEF X, I ik
i O AN =IEE e

AT 52T R IR LR KR, b
TG RRFR ST SRR R 2. 45258 th K3/
R R, G TR T 2 5 Gl K5 4
PR FE IS MANTT & U, S BUF AR BT S Ay
FEZESE. R, PTITBUNA L ZARYE B 5 17l 45
PR, MR 2R A IRl rp e LA ey, 8 22
i

S

[1]Yuan Li, Dabo Guan, Shu Tao, et al. A review of air
pollution impact on subjective well-being: Survey
versus visual psychophysics[J]. Journal of Cleaner
Production, 2018, 184:959-968

[2]Amir Mohammad Fathollahi-Fard, Mostafa Hajiaghaei
—Keshteli. A stochastic multi-objective model for a

chain with environmental

closed-loop  supply

considerations[J]. Applied Soft Computing, 2018, 69:

232-249.
[3]Mostafa Hajiaghaei-Keshteli ,
Fathollahi-Fard.

Amir  Mohammad

Sustainable closed-loop supply
chain network design with discount supposition[]].
Neural Computing and Applications, 2018, https://
doi. org/10.1007/s00521-018-3369-5.

[4]Bruna Mota, Maria Isabel Gomes, Ana Carvalho, et al.
Sustainable supply chains: an integrated modeling
approach under uncertainty[J]. Omega, 2018, 77:32-57.

[5]JA. Samadi, N. Mehranfar, A. M. Fathollahi Fard, et
al. Heuristic—based metaheuristic to address a
sustainable supply chain network design problem[]].
Journal of Industrial and Production Engineering,
2018, 35(2) :102-117.

[6]Dongsheng Zhan,
al. The driving factors
in ChinalJ]. Journal of Cleaner Production, 2018, 197
(1) :1342-1351.

[7]1Ji Qi, Bo Zheng, Meng Li, et al. A high-resolution

Mei-Po Kwan, Wenzhong Zhang, et

of air quality index

air pollutants emission inventory in 2013 for the BTH
region, ChinalJ].Atmospheric Environment, 2107, 170:
156-168.

[8]Rui Xie, Dihan Wei, Feng Han et al. The effect of

traffic density on smog pollution: Evidence from

cities[J].
Social Change, https://doi.org/10.1016/j. techfore.
2018. 04. 023.

[9]Debin Lu,

Chinese Technological Forecasting &

Jianhua Xu, Dongyang Yang, et al.
Spatio—temporal variation and influence factors of

PM.s concentrations in China from 1998 to 2014[J].

Atmospheric Pollution Research. 2017, 8(6):1151-
1159.
[10]Xiaoling Zhang, Minjun Shi, Yuanjie Li, et al.

Correlating PM.s concentrations with air pollutant

emissions: a longitudinal study of the Beijing-—

Tianjin-Hebei region[J]. Journal of Cleaner
Production. 2018, 179:103-113.
[11]Xin Li, Qiang Zhang, Yang Zhang et al. Source

contributions of urban PM.s in the Beijing-Tianjin—
Hebei region: Changes between 2006 and 2013 and
relative impacts of emissions and meteorologyl[J].
Atmospheric Environment. 2015, 123:229-239.
[12]Lijian Han, Weiqi Zhou, Steward T.A. Pickett et al.
An optimum city size? The scaling relationship for
(PM. 5)

Environmental Pollution. 2016,

urban population and fi ne particulate
concentration[J].
208:96-101.

[13]X.Q. Mao, A. Zeng, T. Hu, et al. Co—control of local
air pollutants and CO, from the Chinese coal-fired
power industry[J]. Journal of Cleaner Production.
2014, 67:220-227.

[14]Lin Zhu, Qingmei Gan, Yan Liu, et al. The impact of

foreign direct investment on SO. emissions in the

Beijing-Tianjin-Hebei region: a spatial
econometric analysis[J]. Journal of Cleaner
Production, 2017, 166:189-196.

[15]Yang Xie, Hancheng Dai, Huijuan Dong. Impacts of SO.
taxations and renewable energy development on CO.,
NOx and SO, emissions in Jing-Jin-Ji region[]].
Journal of Cleaner Production, 2018,
171:1386-1395.

[16]Yuan Wang, Huiwen Liu, Guozhu Mao, et al.
Inter-regional and sectoral linkage analysis of air
pollution in Beijing - Tianjin - Hebei (Jing-Jin—Ji)
urban agglomeration of ChinalJ]. Journal of Cleaner
Production, 2017, 165: 1436-1444.

[17]Yupeng Liu, Jianguo Wu, Deyong Yu, et al.

Understanding the patterns and drivers of air

pollution on multiple time Scales: the case of


https://www.sciencedirect.com/science/article/pii/S0959652617317481#!

FEMREE: T G R REEK S e R 3R (2K LRI BT 7

Northern ChinalJ], Environmental Management, 2018,
61:1048-1061.
[18]Yang Yu, Yu—ru Deng, Fei-fan Chen. Impact of
population aging and industrial structure on CO,
emissions and emissions trend prediction in ChinalJ],
Atmospheric Pollution Research, 2018, 9:446-454.
[19]Jun Wang, Zimei Hu, Yuanyuan Chen, et al.
Contamination characteristics and possible sources
of PMi and PM.s; in different functional areas of
Shanghai, ChinalJ], Atmospheric Environment, 2013,
68:221-229
[20]Wendong Wei, Xibo Wang, He Zhu, et al. Carbon
emissions of urban power grid in Jing—Jin-Ji region:
characteristics and influential factors[J]. Journal
of Cleaner Production, 2017, 168:428-440
[21]Yue Jun Zhang, Xiao Juan Bian, Weiping Tan, et al.
The indirect energy consumption and CO. emission
caused by household consumption in China: an
analysis based on the input - output method[J].
Journal of Cleaner Production, 2017, 163:69-83
[22]Yanhong Zhu, Lin Huang, Jingyi Li, et al. Sources
of particulate matter in China: insights from source
apportionment studies published in 1987-2017[]].
Environment International, 2018, 115:343-357.
[23]Yanan Guan, Guanyi Chen, Zhanjun Cheng, et al. Air
pollutant emissions from straw open burning: a case
study in Tianjin[J]. Atmospheric Environment, 2017
171:155-164
[24]Fan, W.Y., Wang, L., Wang X., He, F.N. Grey
relational analysis of environment interference
factors and control measures on endemic status of
Eco—economic

schistosomiasis in Poyang Lake

Region[J].
Control, 2016, 28(6): 635— 643.

Chinese Journal of Schistosomiasis
[25]R. Rajesh, V. Ravi. Supplier selection in resilient

supply chains: a grey relational analysis
approach[J], Journal of Cleaner Production, 2015,
86:343-359

[26]Wang L., Wei Z., Wei W.,

Fu J.S., MengC., Ma

S. Source apportionment of PM.s in top polluted
cities in Hebei, China using the CMAQ model [J],
Atmospheric Environment, 2015, 122: 723-736

[27]http://www. sohu. com/a/148258277 793346

[28]http://dghj. mep. gov. cn/dghjzl/dgklwy jx/201709/t2
0170915_421693. shtml.

[29]Jiajia Gao, Kun Wang, et al.

Wang, Yong

Temporal—spatial characteristics and source

apportionment of PM,s as well as its associated

chemical species in the Beijing-Tianjin-Hebei
region of Chinal[J], Environmental Pollution, 2018,
233:714- 724.

[30]Xue Liu, Geng Li, Shoufeng Ma, et al. Urban road
traffic scale analysis from the perspective of
atmospheric environmental indicators in Tianjin,

ChinalJ]. Ecological Indicators, 2017, 82:392-398.

[31]Xiurui Guo, Liwei Fu, Muse Ji, et al. Scenario
analysis to vehicular emission reduction in
Beijing-Tianjin—Hebei region, ChinalJ],

Environmental Pollution, 2016, 216:470-479
[32] REAR, 2L 5. sUAREY R R 5 T RE LT
= ) 5 AR o b U B0 A3 T B 5T, 2017
(02) :41-46+53.
[5RfEdREE =]

Grey relational analysis of affecting factors for air pollutant in Xingtai and
Tianjin

WANG Yan-lin, ZHAO Hong-ying, WU Li-feng
( College of Management Engineering and Business, Hebei University of Engineering, Handan 056038, China )

Abstract: Air pollution has become the most concerned environmental problem in China. In this paper, the
relationship between air pollution sources and pollutant concentration in Tianjin and Xingtai is studied by grey
relational analysis model. It is found that the industrial system has the greatest impact on the air quality of Xingtai,
while the resident population has the greatest impact on the air quality of Tianjin. The results show that the main
pollution sources affecting air quality in different cities are not consistent. Therefore, different regions should take
measures according to their own characteristics in the process of air pollution control.

Key Word: grey relational degree; air pollution source; industry; agriculture; resident population





