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Abstract

Yellow River Basin has become a short board of haze control in
China. Given that haze pollutants have a great negative impact on human
health, social economy and other aspects, it is of great urgency and
necessity to study haze pollution in this region. This paper selects 60
cities in the Yellow River Basin as research objects, uses kernel density
estimation method, Dagum Gini coefficient, random forest and other
methods to analyze the spatio-temporal evolution, regional differences
and influencing factors of haze pollution, and draws the following
conclusions:

Haze concentration decreased step by step in the order of
downstream, midstream and upstream, and the overall decreasing trend of
haze concentration was obvious during the investigation period, with a
large decrease in the downstream region and a rising trend in the
upstream region in the late period of the investigation. The trend of
polarization in the whole basin is obvious, but the trend of polarization is
weakening. Haze pollution has spatial positive autocorrelation and
obvious agglomeration characteristics. "High-high" type agglomeration is
mainly concentrated in Shandong and Henan provinces in the middle and
lower reaches of the Yellow River, while "low-low" type agglomeration is
mainly concentrated in Inner Mongolia, Ningxia, Gansu and Shaanxi
provinces in the middle and upper reaches of the Yellow River.

Compared with the base period, the overall Gini coefficient at the
end of the study period decreased by 14.26%, and inter-regional
differences were the main source of regional differences. The
intra-regional difference in the middle reaches is the largest, while the

intra-regional difference in the upper reaches is the smallest. In terms of
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the trend of change, the intra-regional differences in the middle and
downstream areas showed an increasing trend, while the regional
differences in the upstream areas showed a decreasing trend.

The top six influencing factors of haze pollution are population
density, average annual temperature, population size, industrial
agglomeration level, industrial structure and technical level. In terms of
the evolution trend, the influence of social and economic
development-related factors such as economic scale, fiscal expenditure
and per capita GDP on smog concentration increased significantly in the
later period, while the influence of energy consumption intensity,
industrial agglomeration level and other indicators reflecting the degree
of industrialization in the Yellow River Basin decreased. In terms of the
mechanism of action, population agglomeration, increase in energy
consumption and expansion of economic scale will aggravate the haze

pollution problem.

Key words: Yellow River Basin; Haze pollution; Regional difference;

Influence factor
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8] ESE A TF IR . SRR X2 [0 2R e s I, 5780 BEA.
BOAR S FE S B8 i AL AR DX 45k 7 S B e i ) XA 2] (Grossman 55, 1992), AMYfE
539 R NIIAL 2 75 28, (2t IFORE 2 A S, 1T ELRESE AN ZE 7 AN B O R0 o TR BF 8™
RO 525 R I AR S ) — R GHb B ELR , R Fa i 3 2 i) B B G s s 3 2
— XIS A B IR . LA L A SRR AR v X, AR AV R 55 4 o
FEARK, A, Lot LIRS S5 DR a2y o IR Aol B 3RAN BE 77, IS 2173 B B i
ZHER .

PN IER IR TG A, BRI SRR BT A i e HEI
A J DAL 3 RO SR BB AT S Qe AR 5, HOR I — ST M R AR I ARG A AE, el
SN A T 3 SR, KR A ST SRR [ )

2.1.2 SRRERHR

15 QR B AR BN AR BRI X AL IEFAAAE MR R, WMRKIEE K GhIX) 5%
AT N RS A B 0, R > BHAETS Je b (i EEN, Bfiys e SR ik 2 M3A
BEARHEAS PRSI 25X BIXD e B SARHEA R BRI E X GhIXD, FHOXLLHE
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BV AN 2 T e S VATS' TR S 515 Y ) DX 22 S R Ik K S R 3 7T

K GBI O TGN “ORED M “CRERERT 7. BB A REAGIRA, T S
PRAEAIXS S 2 IO FAA RIS — 5T, B S Y B A b s e A
3K, P KRS, SN B RRAE s s 55—, KB E
KX GBI FIRGTER R E SR REOR, PAAERRY B, — R M. o
*

V5 g m i (Grossman 28, 1995),
2.1.3 MIEFE—FERE

Tobler (19700 #2 MBI 25—, ZEHVNFEY LB BIL RN, AREH
WARMBMSL. Z2HRAN, JFHNDFYZ ARG, EA1Z KRR
B X R R TR T A AR AR AR, 1 “BEE” RS SR DA EE
2ot SRR Z TG AT R o 1R OYIX Al 18] SRR SR INAFAE, AEASJRATT AT LA
Zeitim AN AL 2 8] AR TR RN A K B R A A 2 B R RN, 3 P B
NFEIL NI Z 18], 5 REPFE RPN E A, RARENEE . dEisdeRE B,
JR3 P8 1ML DX IS5 e i PRI AN ]t X ) Tt DX 7 A= B T R

2.1.4 thEREEHE S

UARTSCRNA, 553815 e o 0 25 R DXOIARARs /2 3 1OVA B 75 28 5% X3
ZAEMMERS, MHFREERER T RATED T RAZ MM LS. BMEE
fEE, 5FEREAEERARENREE. Kk, M RGBSR R Z %G
HREPSZ R ERZEIRN KR0S, WRUNS SRR ALK, e Hine
AL AL o

PrFRABEAR 2 A BB PR RS RRER R, 2 E2Sh
g4 G, hFESHEERERY AR E « BET 1971 £, EEFIRAS
Z A EAE AR . IR, AR MRER RGN HE, H7 R G
R REAT R AR IEsh, ARG ERIN, MREBERRGNITG T ARG
AN O AHESE S, SRR R ERARAE, LRGN i U A P i
W& BRI EHES T ANEGS, BB MAHERYEH, BaRHassE
AL, % AR BT IR RE NS M AAAE PR R I EARAS LUR AT (RIRIEE, 2015). BEEHLS
RIbRIE A e, A% SR B SR VR 2 WU AL (L, 1 22 05 25 (¥ B[R] AR
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BV AN 2 T e S VATS' TR S 515 Y ) DX 22 S R Ik K S R 3 7T

NG . SEEMRFEMPIR (DU, 2014; {T16°F, 2016; FWEEH, 2022), PHE
TRFLHE 1) T B T LU R

(D IRHE TR 2R

R AIFESEH T, BUF R R A GENE. SEE LB A, 1
Rk A PIRSEHAD T, bR FIEE 55 IR BRSNS &, AHERC
MsttE, 53R ETK. BEGEEAELZ N ERBSREC AR, BT % EA
T URR AR T REAT 2RI AR, BURE Ak, RAREEA R B AR il — R R R
ik, Ry TaME. BEBEES A, KIS, TR m e,

(2) BURNAEIG B ) 3 31k

X R BON IR R G P BB AL, BUF M IZFe 7> KAE SRR, feflHAl
TR MR, WIRZ MM E, T EoR, Matstii. hEESET
AT & H T, ARG SRS —.

(3) AR A B A

— 7 HBUR NS HE R B AR OREF AR AT R &R, AL BUR NS, folk.
RAEZ T Z 5 REIGEE R, RS EERZ B BEiimE. FEILE, 2
RS BAT PP IR BRAE R, RS B seBl. 53— 07, 2/ MAELE R )R
AR, SR EACRBA TR, AR 0BV Z MRS . %8
N NEHT RGVEAT R, TR RS, ZouEkz miE i a e, RERATIH
PR, (A5 P A A B v A

(D BRI SE

IR BB B AT BV E AN 2 AR VR R 5, PR RIA B BRI N IR B R 2 — A Bl
fid . SR, S5 EERERR BrEcdE Bbr. Z2EhHLH] 5515 B0 T BEAR Y
BURPAT AR P VA ERCR . I BEHERR S5 R R AR A A2 AR 4K

2.2 BRFRIR

ARSCFT BB AR 3 3 R, Nl 2k s SR FH R PSR VR AR 55

(1) PM2. 5 ¥R EEHHE o v [ AR A IR0 A 2013 45 FF4f 37 L W3 £, %6 PM2. 5
BEAT RSN, 28 &S0 M WA A OO DB f T HEAT TR, SR BURR S, A SO A
[RIANF 8] 905 BBl 2E 9 2015 AE-2020 4F o AR S A 1R PM2. 5 Rk FE R SRl T b [ 2 SR A
LR MV & A H SR (https://www. aqistudy. en/), AL N3ERE, 515
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BV AN 2 T e S VATS' TR S 515 Y ) DX 22 S R Ik K S R 3 7T

B BRI IR TT PM2. 5 AESP 29 A

(2) @bl . AU AT R R 22 5HE3), WA 255 z)
XF 55 58 15 G, SR AAEARE SR H 2015 FF-2020 XS R ) (b EI T ST E AR A ) A
(RS %),

(3) [ HdE. TG Ia e AR T 5% B 50RO V8 BR T B0 B 5 8

S B H0 (https://www. ncei. noaa. gov/)s
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3 RARBERSRINESBIHES

.1 ARBEARE
A BT 5K R BT KR 28 2 4 S 1 SR BTk LA B (0 7 B 2 25 o A

R R SRR N L) b S R RIBE R l, FECRIUERB T (Bl sl D AT EUX &)
BREEAE b, (SRR FUBOR (BRHESE, 20165 SRATHSE, 2021 BREIEE,
2021), ZEBIUNE THRIDREL, HOM AR, [FR S5 8RR a1, &k
FH 7 WL B B B B8 A (HIRXD) Fdtil 60 AT (EN D
PERRFFRT R, I LA 580 FE 5T IR I BURIVAT B AP B AE IR A 23 5 R, K s it ek
WA b L FEEAXER, il 3.1 BR.

db =

,FE LRENT

il

il

= s
[ EadihE
I #aTHhE

0 200 Tk
[

Ve ARSCHWER R R T [ 5K 0 2 1 FRA SR o oAt P O 55 X S R P50 GS (2019) 1822 b v e [ i
BT
B 3. 1 RSO S (K s it Fe i
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3.2 BESENINTREFHES

ARCAE B STATA B4, MIRCE A THE NI AL E . AR AT fedt.
kaSs DU I3 TR SR s 5 58 5 Y I S A @ 3 AT T 7T . THR AT (%
&%, 2020):

(3. 1)
K(x):ie[_z] (3.2)
Ref, () ABEHLA B x OB, N IS, x s [ i, X

R R, G, B R EO A, MRS . K(X) AR
AR 3% Y v A R A

b ik A X
3 1 =
=
o
(=2 @
o @
= i
4 a
& 8
= b
a1 S
o+ o
20 40 60 80 100
A TR
84 -
A\
8 A 8 { \
- o] I
= T | )
{1y < \
ug‘:’. 7 o / \
i 3 4 [0
o™ ‘
[=] o~ ,
o
/ £ \/
° °
10 20 30 40 50 60 40 60 80 100 120

2015 2016 2017 2018 ———— 2019 2020|

K 3.2 2015-2020 SEBE IR PM2. 5 IR FF [ 4% 228 B A5 1

BARM A s Rl 3. 2 P, B4 Jm Aoy X A 75 T 34T 23
MR A R R, 2015-2020 48, B4R ERCGHZh 2L A h B 2 A2 R85,
R G A PRI R S BDIR DU AT B 8, )REAE 2018 E-2019 S5 i il 28
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BV AN 2 T e S VATS' TR S 515 Y ) DX 22 S R Ik K S R 3 7T

HNEREA MY, R/ NERE_ TR, (HRREN % 5875 GOIR DL #2115
as, o R AE 2016-2020 FEH 2 “XUE” LG, 245 RER Y Z 58 IREAFE—
SEREFE IR Ay, BN ST Z 35 & I 7 UMK 7 AL a 35 2 ik 74
FEFEVR GG NI RE, ) AT 2 5« Bt — 00— XU 3k 58 7 A4, HLXUIEE 2 8] FR) 85
AN, SO SRR S 5 S G A0 22 S AR Y o AR, A R AE FE A S
P HH SRR AL 2 i VA L 1) o A S D (R A a5 (ELE I ] A% 4t 2 I 5 B AR 2 40 )
%, iz RMENIE 1 % 585 Rl o S A Frisss .

MR R, s B Hiie. NI 55 58 I P AR AR AR IR a0
A aH b, E RN SR I X A A S RS R BN R, R IX 5 SR IR
BAR T BRI REIROR, B it XM B 1 2 515 G0 Bl Ja 1820 e g% Bl 2018
RS, S L X A fh 2R 2 T 1 R IE R A AR 1A ORI A RS AR, Bk 1 %3t
X 55 58 IR FEAFAEIZ D N FEOR 5 55 58 WK BT D0 RN, Sl Rt X g & BT
TEREAR /N B, R X 3 T 55 9 0 YR 4 0] 2 G B /0 s T SR e e e X
A B X T g m I LR S BT 2 A B R oL, S, EHEIFABIE.
BEAk, = RIXIRAEAN RO AL E R LR Wi %, Kl s, Titx,
N XS A A B &, T I XA S S8 A O R .

3.3 EESHENTEEBES T
3.3.1 £/RFEEBEXSH

N T RS 5 5 VT Y i) A TR SR SR ARRAE, AR SC LA queen ¥ [B) AR HEFE BEATE v 4% [A] AL
FHHRE, @EIENHE 2 Moran” s T f8E0H TR REMK M, 45 Moran” s 1 15
BotH (™ (Haining, 2003) :

n n

) N> > w; (% =X)(x; ~X)

i=1l j=1
EE (3.3)

iiwui(xa -x)’

i=L j=1  i=l

Rob, Xy P25 JREE, IR ARERFRIT, n ASRHTECR, <O AR PI2. 5
VRRERI (AL, w, g 6] % AR A

Wk 3. 1 fiox, 458 Moran’ s T ¥8304E 0. 612-0. 797 2 [a)3 5, ¥y3@at 1% 534
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KTHRe, 7 HIAZNTE, BIIRT 196 RONGSHE, 455 RA0 B s S5 ey 4
PRI E AR R, RHLH B T

# 3.1 ERTEIRE

FAy Moran’ s 1 7—-score P-value
2015 0. 797 9. 261 0. 000
2016 0.714 8. 271 0. 000
2017 0.621 7.223 0. 000
2018 0. 761 8. 789 0. 000
2019 0. 696 8. 066 0. 000
2020 0.612 7.132 0. 000

3.3.2 Bz E EEX Y

Nt 20 T R AR S s R T 2 (A ) S (A AR RS L, A SO Geoda A, T
queen Z[H]ARHEAERE, 2] 7 LISA B35, LISA BREIMiG T /it Moran” s 1 8%,
JaE Moran” s T 8HOTHE AT (Anselin, 1995):

(Xi_Y)ZWiJ'(XJ -X)
j=1
S? (3.4)

KA, xRN PM2.5 WKREE, i 0 jARERAFERI T, n AMITECE, X ARSI PM2. 5

WREESME, STNFEARTT 2, wy D3 [a) 2 R BL AR B
IR 25 SRR, ARSI T S P s (] S SR A B R AR A I 4 N )T R
(2015 4F. 2017 £F. 2019 4EH1 2020 42) X Jm &R i) @ AH AR OLBEAT U B, 45 R an &
3.3 Fin. SERRE, TS PM2. 5 IRFE RIS MR R AN B3, REFFIERC v E M
FAEZS A M. B 2015 SEH0E T AN 2020 SEAIESLH B BRI T “I-m7 £8
AR SR TR AL, AR I [ ST 38 55 5 V5 Y 2 IR SRR AU I R DN “AR—IK”

MR “m-m7 MK,
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OB >

T

B 3.3 HYA IR PM2. 5 MR EE LISA KK

CARAR” BUAEIR BRI o X, B AR, X A RN
2015 4“7 BRI A 20 A, XETEEFEE MRS G TE. Hilt. B,
L PG AR 3T, FEHBERA B FAE R T A X IR PE AL AN PE RS RS, BT 2018-2020 4
FEEPEFEE. Bl TE. AZEH UG REIT 5 E K E 2R K E,
A3 AR YA SR X3 BB A T RO IR, B 2020 AFAX 12 AMRTT RIS “1I%-
K7 BUEESR, AN MR MITHR R BAERXEERE, X8R
B F 57 DX 42k 1 7 e 4

i AR R EAEPET  RIEILZR . WP, 2015-2017 FEILZR . VA
P 8 O30T 55 38 IR P R S E N R, 845 2017 E B0 b X “ w7 SRR X I8A
b, EALE 2018-2020 4, HrFEM R IR MA —ERER BT, SRR L “m-
w7 RIS B NES . “m-m 7 RERFOR AR T F SR, A
YT I IR, AT T 2 ) %5 585 Y ARG, 5 5 ik — I RIFR LA,
12 DX R 55 5 1 et PR E R T X

PIRGEREY, FEIGENERECSITH T80 ST BRI MRS, miREX
A PR B R NI B RIA X, ZIL R T B 5 AL AU R R B R RS R K= HE
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A R AR Z 0 i T X A2 26 REVRSEIRARALL, 3 A 1R 2 kIR Z AL,
FRERMIE RS, SRR 22 (0 R R ), F s gt — B in N AT
B R X R (PR, DABE S (MRS R A 2 35 G il AL

3.4 ARG

A B B AR 55 S 5 e Al A T AL R A A 4 [ £ SRR A1k 7 7 T R SRR 3 5
15 G I B A RFAEEAT 20 A7, AR PG TR 2 ST 5 5 1 e I B AT AR
AL, IR 2 8] Bl 20 AR SO I 5 5 7 G i) S ) B AT A e, Gt
AR FR RO ) LISA SRERE, 20 H Bk 55 35 i e ) 2 [ SR IR 11k, 15 21
FEERT

PSS F8 TS G B AT ASRHE : A BEIRISUZ TR, 70 A B4R B e fg
%, B E N TR R A BDIR DG B35 o RN 3 B 27 2016-2020 R4 2
BLxgE” g, HoAi RIHE A WES, %85 KRB 550k A — E R
W teass, (BREE N R, BRI s, RN BRGNS, WEHa
P s MIXIRTHORE , T M X A e A A BON I R, R F X 5
SR LR R B IBOR, HZt X 83T 22 T8 11 5 5 ¥ Y0 22 AR 4/ o 3 il
H X B AR 2 S AL S B D UG B S, iR I X 55 S 7 e D0 s 1AL BE A Y
fHoLe BLAh, TR “XUE” BB, BEIRAER, H b X iR A S
9 AW .

PO S S 15 G A AR BRARFALE BT AT ek 55 98 0 e S UL LY 0 25 F 2 ) D AT O %
R, BAERFEY &, KIRERBK. “m-m7 BERTEZERERI M LR,
NG, HEEENEHER, SR XKEEAT R g/ EaS, R0 HER I ZEF
AP BRI A S TR HR BRIGSEE G, BER AL, X kya [ A 46 /)
B ZFHEIGRNERRL, Q2T 7 A TEIXRIRIRE], SR s 5815 %L1
iR BRAFAE 58 [ b B
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4 WARBEESRNOXBEREDH

H 28 = 1/ AT SR AT N, BTS2 58 5 e s R S MR AR AE B R, R BT R
T X F IR R T, R, AR E A R TS X
SRS, A FRER B TR IR 55 5 R P I DX e AT B

H A X382 5 0 74 2 A6 F Theil $6%k, 1H Dagum 2 J8 204 EE Theil 4580
HA RS, ©AMHBEAR X I8 22 BE SRR 1) 8, Al e AR 25 22 S 4 AN R X 3
[ P A2 At B 2 IR 250 A 2 3 RO S g 158 990, B 552 9 Ak P AR 1) X 3 b A7 78 38 43
BT, B IR OR T R B DX b s A IR T, (KA P8 DX 3 g v 3 A
— DR L AR R DX A A AR T VR B R SRR, T e 2 [ I 38 DX 3 P 2 JE &R 8
BERAER DX 3 ) 22 e P ] [tk ) 3 0 20 RO AN T S5 R, o S JE R BN B Tt

RIS 2 B o =AY, 2% Dagum (1997) (WAL, SRH
Dagum 48 RECT PM2.5 W FE IR X 38078 ST JEAT 40 i, AR B REAT LAR IR -

G — j=1 h=1 i=1 r:l_ (41>

R, E; (B, XK j(h) &30 () PM2.5 K%, E o sk PM2.5 K55
{8, Kk ZR KIS A h RPN 8, L2 j=1. 24 3+ ..oy ks Qi AllT
I () AT RIS BT, n IR AN, () IS Ch) Pk s AN EL,
G BTN 55 56 1 P L B KL

X3 j B3 S8 R B AR X8 | 51X h 2 I3 )R RBCT LA B G, R G, %o

1 n n
tZZ‘EJi _Ejf
2E

_ j i=1 r=1
G, = - (42)
2.2 [Ei—Ey
G, =1t (4.3)
: njnh(E,- +Eh)

BRRE R E (G Wiy =&k, WRIXIA Z R otk (G, ). XIsiE) % 7 vt
Wk (G, ) MEARE TR (G ), Hr#A s otk (G ) KWk ¥ ANF XI5 2 18] 1) 52
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BAF X SR ZE R A, A EZ IR 5¢ &) iR S5 R

G=G,+G, +G, (4.4)
k
GW=EZGHH51
i1 (4.5)
k j-1
G,, =ZZGjh(Pjsh +R,S;)D;,
=2 1 (4.6)

k j-1
G =G, (PS,+RsS;)(1-D;,)
=2 -1 (4.7)

K, p,=n, /ORI j PO e A AR T S P S L, s, =n E; /nE,

=>
I

j=12,3.. ks Dy R X3 j X h 22 7] PM2.5 IR AR e, tHaE A s0h:

95— Py
L=
Tody g, (4.8)
o0 y
dj, = [ dF ()], (y=x)dF, (x) (4.9)
o0 y
Py =] dR (V)] (y—x)dF; (x) (4.10)

ol d RIKH R D F% 2 1 PM2.5 JREERO %, o] DABRAR MK | Al h ey
Vi = Vo > O MIREAMAECEIIE, I3 p, FRIAT vy, — v, > 0 HOREAIE HOHLE 128,

4.1 MRS EESENXELGER

B 4.1 JEoR T B 2015-2020 4F PM2. 5 AR MR MR IE B ZB ARG L, 1%
EMCR R INZIX IR IR E ALY, XEZERSEE. HE 41 5, ZERIHA
TR PM2. 5 R BRI R BT 0. 1467-0. 1837 2 Ja], MR RBUNEN
0.1672, KT S $#15 74— €M X ZE R . NEEBHKE, P 2015 FH
B, SRS R REEMMBIN A RS LTE, 7R 2018 4FE SRR REUE B K (E
0.1837, MJ5RFFEFEET, ££ 2020 FFiARf/ME 0. 1467, AR F, SEEEE R
1 2015 4Ef 0. 1711 FFF 2 2020 414 0. 14677, FFIRIA 14. 26%, 1% 45 R F B 2015-2020
SEBTATIALAE PM2. B AR ISUR B I X 72 e R 4 /N o % IR S SO BE A TR B
S50 8 PRI SS 58 VT BRI AR B AEG/)N, E SOZIR R A, A5G
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R SCIIZE e, LA T i it DX O AR 55 50 15 YR BER e 1 X8k, I 4 oRAE X BUR IR
JISCREN, FEIRE RIS, KAAEAFBIRIEE M EEE, BORA BT E A A0
VA 2 S8R LI BT LG, (B IR AR 55 50 A P32 P IR P [R50, AT 6 45 SR mT it 4k
E = YEEOINPSEUS =k UV SRR

0.20

0.18

0.16

BUHEERE

0.14

0.12
2015 2016%F 20174#F 2018%F 2019%F 20204

K 4.1 2015-2020 557 itk 25 5 §5 G X I 4R 2

4.2 HRinER SENXBAER

Kl 4.2 7R T 2015-2020 4F PM2. 5 SR X I A 25 Jé RE) At . il 4.2
AR, BRI GG b L IR XN R AR REAES . BREN, X
SN 22 AR JE R I E B IR B X, 38 0. 1394, OB R HLIX
(0. 0993), Ty A b Yt X1 DX 43 P 222 5 45 e REOIME /MU 0. 0502 AL
K, B N XA 22 R RS ETHES, Reml s X, X
P2 538 JE R B0 2015 45 0. 0797 EFFA 2020 4/ 0. 1212, JkiRE 52. 02%, Hifiih
[X #2015 4F () 0. 1138 _EFFZ 2020 4Ef 0. 1347, KIEIL 18. 30%, iy b Jif Hh X [X 45k
Z N 245/, | 2015 4E1 0. 0660 T F#Z 2020 4E7 0. 0407, FEMEIL 38. 34%.
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0.18

0.1546 0147
sl 0.1347
0.14 I
eey 0.1138 >’
W& 0.1044
.[L% | 0.101¢ - ).0961
ﬁ 0.10 0.0797
4 .0
[y 0.052 o oaon
0.06 o 0| 00424 | 00407
0.02

20154 2016% 20174 2018%# 20194 2020%F
—— L% ik T

K 4.2 2015-2020 SE 3R] itk 55 5 ¥5 e X 1 ) 25 57

2015 V] ML IX AT PM2. 5 WA TR R KT, HERBUN, $) 2020 4F
BN 55 IR BORIERE R TR, R R o VB W, ML BT 2 ST
2015 4E PM2. 5 W EEIFE 90 ug/m3 LA E, 3 2020 X LIl 117 F 58 W B 1 BRI FE I AE 43%
7S = =S i N i - R N T e A S B2 3 NS B b 32 A i
AR5 5 R BRI, X3P 55 5 R BE ARG s 3 T PR BE AR, AT — 2B B T
DI P PR 22 57 o T BT R i X TR A AL T iR FE AR I X, X3P R
PE IS BHAEIRTT PM2. 5 WK JE 5 X AL T [R—7KF, MR RoKEEIR T X 5 i
X —FEALF AR, DXl A S AFAE — e FEBE AR 34K, AT 5 350 b it DX [X 45 Py
JE& FRHUUA LARFELEAR S B = 17K T

4.3 HAREERISEROXEEER

Kl 4.3 J&oR 1 2015-2020 4 PM2. 5 4F I B2 X I [A) 5 Je R A At ol . INE SRR
NRE, LTI BT SEIREZEERR, REEIGYKTFERBNTEE, EHEL
WA R B RECEISME N 0.2883, HUCK “HiiF- TR, 8 REUEBME 0. 1980,
1 R I X R ZE e R, SEIMECN 0. 14400 WBALEHKE, “diF- T
Wit Z IRl ZE 5 2015 52018 AE BB AE ETHESS, 2018 4£-2020 44 T RE#ay, HEAK
MRS R, Kk 27.52%, 1 “ EWF-TiE. © BT WZERgENERE,
BENE 23 I3k 41. 03%AI1 24. 84%,
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2015  2016%  2017#%  2018%F  2019%F  2020F
—— - ik k- T

K 4.3 2015-2020 SRRV 55 5 V5 G [X 35k [A]) 2 7

4.4 FNRBEESRXEER KRR TEE

Kl 4. 4 E7R T 2015-2020 45 PM2. 5 AF 333k B X352 St PR DR U S L DTk 3 (1) 7 A 1 0L
AR TTRRAR FE 1 /N T DA R b I B8 T Jt 4 25 5 ¥ G X 3 72 S 2 R U T X 3 ) 22
5, SRR EMETHA. Bl 2015 SRR, HEIAN, X kiR 2 5 STk R i
K, fE 63. 46%77. 06%Z [f], 1M XA 72 R I TTERFAE 18, 51%-25. 4T% 2 [A], HEARH K
R TTRRRAE 4. 41%-11. 48% 2 0], WAL HKE, XA ZRAE 2015 FF-2017 4F
AT RS, 2017 2018 SEA BRI IR TT, 2018 fE o N RIBE TGS, %=
SEOTHRE 7 LB R Rl R e g, T DXk 22 e AR AR 2 5 22 e DURR R (I AR D 5
DX 3518 T R 2% 58 4 AH B, AR AE ML A K IR B G &R, £E 2015 52017 4R & EFHE, 2017
F-2018 TFABKRIEE R R, 2018 FE2 J5 W RIBE EFHES, 2R DTk b Lk
B EF&EH . BT 0, DX R R AR S S DR R0 5 5 e DX A 2 S R R A R A
s, TR JRAE XA 22 S0 SR 22 R K TR AT N ke s, (AT TR 5 5 1 e [X
Yol 7 I R
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90.0%
80.0%
70.0%
B 60.0%

ﬁ? 50.0%

201549 20164 20174 2018iF 2019%

Kl 4.4 2015-2020 3] IR 5 58 15 Y 72 7 1A SR8 N L ok &R

4.5 AFING

AN B 1) 25 B N S BRI 5 5 i e ) X SRR AT 0 A, SRS BT AR

H R, 8 Dagum B JE 2R BRI BRI PM2. 5 IR 1 X 4 S dE AT o)
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