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149



150

MR

W H %W AR

F18E H2

Desert and Oasis Meteorology

2024 4 4 H

CEMIES w— P25 JEE
25 vovvennen PR (EMHRED = = = L4k (PM2s RI) s
24 + g 60
23 > 50 =
- ‘é
& 22 40 3
: 21 T, - 30 %:
=
20 | 420 &
18 H 4 10
1'3 1 1 1 L L 0
2015%F  20167F  2017fF  2018fF  2019%F 20200

B2 2015—2020 51 & 4 &7 -F34 EMI
FRHE PM, 5 KL KA £

ZL B ER/N,CR 1781 iRk, h 2.95,4 J1 EMI

BEUR /MR 1.45,4~8 A EMI 85 AL 2.0
PM, s MR BEF EMT 4855034 52 W ik 0 BRAS 43 A P AIE o 5L
R, 22 BAE EMIA8E0K , AR RAEAF T3
TR PM,s BURR B S5 471, PM,s WRIE BT B & T
HAE,

35 - 120
C I EMHE  — P 5
L 4 100
A M A
25 =
\ g
& 20 _ / 3
& _ / 60 i
=
J 10 =
10 |t &
55 1 20
0.0 1 1 L 1 N 1 1 Il 1 1 L 0

9 10 11 12 H

B3 A4 AT EMI 354 % PM,s R T 2,

1 2 3 4 5 [ 7 8

2.2.3  EMI =S [R50 AR FEE

[l 4 24 2015—2020 4248 Z4EF-34 EMI 73 1]
O)AT . A A IXIR EMI ()5 A FEAE R 5 e B RE
W2 Bedbi ik, e IX & EMI S EIX, e
R EMI FERUR R, TP IX 28 DRI 5 4 25 i
1t 5.00, PHLOEHAT) 3.60; HUCRE, F4H
3.18; T8 EMI EYH8 5 E5E = R 278 A%
H T F-45>2.00., B d £5- b2 B fe ok, o 1.83, HLvk i
W, 8 1.66, 00N 1.40, BEI 45T EMI 18500 K+
BRILEA /N TS, Bldb EMI 8RN, HidkiL
1.26, $EZ Ky 1.34, 5E 30 1L 283t EMT 45 50 24>
100, A FIFE M RSP PMs GRS
Pl ARPERETT ARG/ [ Y AR IRG L
i, 28 S b X AFTE A OB 15 ety A ok
PR I KA XA FPE LT X (Fpi5 e X)), IR m 4R
VREEEX nEXAERET, 5 EMI 550005

%EEZIK—‘iiO

EMI
W 083~ 118
118~ 144
WENE I 145~1.73
Cl174~210

211~ 256
I 257~ 5.03
I 3.04~ 3.69
I 370~ 4.71

I8N

ITNF

I6°N

I*NF

B4 B ESFFY EMI 3830R 8 5 A
224 EMI$5EUWIE AL A b

EMI 48 5GRAE R 5552 PM,s HEL A%
By YrEL R TR SRR, AT EMT
TR E L, A Hr R G S5 23 6] 43 A
fiE. R 2015—2020 4E EMI 15500 F M =
AR B AL TE EMIT 15805 XA 0 22 R LA
MBS 0 E R A AR AR E A L,
IR E R SRR, EF RIS
EXF A AR,

M 2015—2020 H4Z= EMI J5F-1H 43 e as 6] 43
A FN4S X AR AR A (] 5 1] 6) ] AT, 2015—2020 4
A IERE - X A F e R b IX, R B A
HiIX,2015—2020 4 BREg BRIb A Z2 - T AL
PR 43245 31k 76.6% 19.8%F1 5.6% , Forfi 4%
A 60% VL E BT IERE- . X b
A B b L, R A 2R AR TE P A W T
Fh FEIRIG A IR R 1 R R 24 F R
RS RS A5 15 G TRFRU 58 1T BB 2 e 4
Zx EMI IR F BRI o &5 Y S G 400
EIE B UIRHG, BEPT 8 15 P G A e AR X
R SR Y EMI IERE S E A R, HR N
PR 5 Bl X J5 Y G A A R VG4 s
T P SEHL ) G A 22 MR B2 R G 4 e



SRR BRI AT TRV 1R K EMIT I 28 A AR 5

N N

LIS b
won - = 0.0

B 409300
[0 198 ~00
[ oi-200

g | [ 201~ 500
B 201~ 1000
B 1004

Ll o

106" F = 108" E e k. Ho*k He

L L '
ek "k nik

AR T
won | 5 SO0

B 415200
[ 19500
[ ei~200
T | 200~ 500
[ 501 ~1000
[ Ealvs|

L

ki
c@mm nom A

i E 1 108" F & E HO* "k

s L F L L . s L L
o E ek 10§ B 1 E 1k nre O E 10 1

L L L
e 1otk ek

A5 2015—2020 SF 4 H & EMI 3E-F & 5 b7
(a M 2015 4=,b N 2016 4, ¢ 2 2017 4-,d 2N 2018 4, e SRy 2019 4F,f 24 2020 4F)

=% Bl —4—3th  —e— T

EiET s

-60 N ¥
2015 2018 2017 2018 2019 20200
B 6 2015—2020 FAER /ALK = KKK
EMI $6-F 5 4 Yo 5 40

U S WIS I I FE A e ZEA — 2 BAWIBRA
B AN, BE IR AR X =R

YR (R

KRR FNAFAE I BRI, 2
4 KR | o A B oh — 80, Bk
2016.,2018 4R H 43 F oK, 2020 4 FE -5 43 Eb /)N
IFEI . 2016 4EZ EMI IEMSEH 4y N 38.7%,
k1 2015—2020 4 Hpf i ARy, IEBESE TR RUROR,
Bedt e B4 B4 6.3% .83.0%F1 32.5% ) T
BUMIERES-, K 37.5% 0 A IERE -3 100% .
K, 2016 AR AR, S HBE ™ HNE
154, 2016 FFEA4ZE2 PM,s %1497 116.0 pe-
m’ & 2015—2020 P AR m AL, b 1 A
1—13 H X H b B BRFSE 13 d B XI5 Y R
SRR, X 55 o EMI BT 4 s A XA

151



152

HRIEX

W H %W AR

F18E H2

Desert and Oasis Meteorology

2024 4 4 H

N, RENZFFEA K EG R R SRR AR
BEAH G, 2015.2017.2020 4EpEdE EMI Hy 1 BB
2020 442 EMI V- H 43 R -2.0% , 1B 2020
HEAR RS G 5 T PMys 978, 2020 4445 Al
& XA TR RS S5 I B
2.3 SGENERT PM,s e TRk R 0BT

PM,s W F 257 2 AN R ISE IR, — 205 )
PIHER &, ARG R Hoh s Y HE R B
YL RN, ARG &N E S YRR
BAANA SF A e dl S rp BeRE = R XK 4
43 B PEAR 25 DX 4 48 R4 45 10 TS G HE s
PM, 5 1% B AR Ak T 1 114 RE ), 43 ) S5 BRI 1)
FARE VAR K5 Y A in BRI G 1) S PR sl
2.3.1 2020 445 2015—2019 4E S5 5040 F5 ek
T PM,.s % 52

AR 2 ATHT, 2020 4R 448 45 XS R s A B A
5 2015—2019 3G I B o, Hph 24 PM,;
FEASHT 5 a PR 24.8%, 45 2015—2017 4T [ 25%
PLE, =R PM,s WREEESHT S a W3 N
TR 10% . PR PMys MRERHT 5 a P T F%
%, 1K 30.2%, BEm 2020 4 PM,s W #2015,
2016 35 FREIUT 40% ; HUOR 6 H, T R%22.9%, 5%

.2 2020 $-4% 2015—2019 5 PM,s iR E R A %
S FoHE AR KA 3T PM,s SR %o %

4F AL 251 Pede e Bm A
REEMERE  -176 -187 274 -21.1

2015 4 He A A 2% -7.1 -192 -167 -15.7
PM,s S LA —23.1 -353 -39.5 -34.0
REEMERE -11.8 -163 -25.6 -182

2016 4F He s fb 2 13 -164 -153 -12.1
PM,s AR LA ~10.1 -31.8 -37.0 -287
REEMBRE -113 -139 223 -159

2017 4§ He 2 fb 2 -14 -162 -115 -114
PM,s WAL —12.2 -29.5 -31.1 -26.2
REEMERE 46 -67 -189 -99

2018 4 Hee 4 -43 -122 -11.0 -10.0
PM,; SR 8.6 -19.4 -27.8 -19.8
REE&MAERR -197 128 -21.6 -168

2019 4 He s fb 2 125 -48 77 24
PM,; e EARL# 9.7 -17.8 -15.6 -15.5

2015— ARFMFEMAE -13.0 -137 -232 -164
2019 4 He A A 2% 02 -138 -94 -94
T pa ks ex —127 267 -30.2 248

i 2020 4E PM,s #6455 2015.2016 F11 2017 4E K [
M 30% ., REEZEAY /L TR USRI
IR A Ty SO PM, s Wk BRI A BB A BTk R4
FAFA 2020 4F 4248 PMys WK B IE 5 a FEAR
16.4% , #2015 4E[&AK 21.1%, % 2016.2017 F1
2019 FFEAL 10% L I o [AFER G 515 P
2020 4 PM,s W JEACHT 5 a BRI Z, ik 23.2%, [k
b PRI 13% 4540 o DT 2020 AR BRI
BRI, HORGE 2018 4E,2016 S LY B AR Z
Bem LY oG, KPR B
i/l 2020 IR A PM,s WS a
FEAIR 16.4% , 1TSEFR PM,s Ve FEFRAIL 24.8%, HEBR S
St HERC AT PM,s MRBERCHT 5 a P TR
9.4% , 31 H#¢ 2016.2017 1 2018 4 F [% 10% L4 L.
HE AR AT DG PM, s W BE TR B A Ry S 2, 2020 4F:
#2015.2016.2017..2018 ¥ TR 10%L) |

232 2016—2020 A IR G A1 FT5 Y HE
JHON PM,s #% B2 5200

L 2015 ARG AR P, WR B R 3
AEPPAR G S AR FBHERE X PMLs & B2 A 1) BT
Bk M 7 BT%N,2016—2020 45424 -1 PM,s e
52015 4E MK 9.3%, Bk 2016 4F & ¥ T+
2.7% 4 ,2017—2020 4F 43 Bl % AR 1.2% .9.9% .
40.3% ,14.5.19.1%, — KX Ik Bk AR 2
19.5%, Bedbikzl13.3, Kl 0.4%, Hed
2016.2017 4E43 W T+ 13.8%F1 10.3% ,2019,2020
AERERE PM,s W EEREARR £, Hiid 20%. 2016—2020
ARG KM T 824 F 38 PMys ¥R JE REAIK
7.4% , H:H1 20182020 ¥k BE AR A 2 34 10 10% .
BR 2019 AFREAC G S5 DTk T LIS, AR &S
RIAT I PM,s Y BE A, 2020 4E Bk e B AR i 2
23.8% . 2016—2020 4F, ki HEH4 it S SOk B FE AR
2.5%,2019.2020 44 B 73 A FEAR 10.4%F01 8.8%
Fefkm 2 R 2019 PR, R 23.1%, HRONBEE
2020 4, K 15.7%.

g LRTiR, RGN R TR R AR 2
P AV 4 KI5 YR P B LR B = TR B )
JEEK, W RAR LA IR . BTk R AT i NS
TTHR Y £ BE 8 R VPAL G A FCHERS X PM,s
W T REMAER, 7B G A SRR DA
RIEEEAEN.

3 Zig5iTie
(D)BEVPE2 10 A F 2T 2015—2020 4 EMI



SRR BRI AT TRV 1R K EMIT I 28 A AR 5

Rk S T AR Mg

AN

w100
150
g,
2a
N B ST Rk Y '.EIIE‘.I]\T.
WA oe
5L
L
s |
oo
oto-An
RIRH
At
EN S
ESRN
2015 T RO L 20204
AL il
o
o
# L
A‘\ lil
iR
=T
H|E T | A A
A AT S HE g e B odd ik g
B 7 2016—2020 4 A F 5 Fo A 2T PM,s R
TALEG TR

(L) 2015 45552 40 F P, YR R 3EUE 0 WA,
b MBI, ¢ e, d MBkRT)

HTPM,s 2440 3¢ R B 1 0.001 I8 3 MK,
EMI AT AT MR AR FIIPAS £ A G S5 A8 1 530
PM,s Wk FE 2Bk

(2T G5 XF PM,s Y BE T ik B4 22 12 T
T BV AN [ A B AN TR T A0 1R 5 S s i
2015—2020 4 EMI 850 2 R ERRAGEE, 5 PM,s
SEV AR I A —B, TR R G AL
1 4F A5 R 3 T R PMs IR B S 91, 4R
P B 2R EMT 8504 52 B Y AR S AT RRE

Hop 1 Ak, 12 Az s B 428 EMTHEECR <
GAFATAF T3 T RS PM,s BRI S 4 HE,
PM, s W R & i TR 2

(3)BEVE 4 4% X 3 EMI 1953 A Ak E 556 h
1R BRI 2 BRI R o e L IX S EMT
HIX, e ZRF EMI 385K, EMT $8 507 (8153
A5 TR RS S G2 R B 19 A3 A A —
.

(4)2015—2020 4E X (BEpg (BRIL & 222
T AR B 200 91K 76.6% .19.8%F1 5.6% , %
ARG 2T B TG (0 R0, EMI 1E RS- E 4 He
PRI REAA TR HLX , K4 R H X 3 60%
DL BT IERESE, Hirh 2016 4E4ZR G hibIX
83.0% 14 T Ak 1E 1 -, 37.5% 1ff AL AE B P 0
100%. ZHPR b TE 20, B PG4 15 Yo K4 400
SR B XA S Hh 2, LU R e p 1 X eI
XI5 YR AN . V4 JaBH I R A Y
KRN ZE bR A2 G S i

(5)2020 P42 & XS IAEE 25 ST 2015—
2019 AEBA G , 248 PM,s WRBEHCHT 5 a P31
BEAR 24.8% , SR B Z @ 1LY 8 A& f U
Pl A5y O PMLs Yk BE AT B S A 5Tk, 4>
BARFNUCENE PM,s MRERIT 5 a FEIK 16.4%;
HEBR G 552 m, HERCE A4S PM, s W B 5T
5 a FE IR 9.4%,2016—2020 44245 -2 PM,s
WPER 2015 AP 9.3% , BERE IR IR 2 19.5%,
2016—2020 "G KM 7 T B2 P34 PM,s Wk
JEREAR 7.4% , WHERS il S 350k B A1 2.5%,2019
2020 453 TR BERRAR 10.4% 0 8.8% . T AERR TG4
RAT5 YR PR AURE B = TR B R, W R AR 1L
0T WL, KA 5 Yo AR B R B 2, A%
Jo e A A

EMIVE R RAT5 YR BIES = P-A 1 — R
TH AT SRR 23 PM,s YR
ARk, FTRLE 40 B SR AR AL A 22 £k
X PM,s WREESZ I, HEH R G K05 i AR
VEH DAL T B ETS Y AR i A 5 i
FHIAEARTE RGEFRA, BILE—25 50 it 58 75 e
PR TTEL, FEXT PMas V5 Ym0 ZEE 1, JT & PM,s.
S0, .NO, Z5415 YediHE X L PEAL S B — 158 T
YRR E 5 ) ST, DA BERS 5835 KI5 9K
QAR AP A OEAG 55, BN FE
LR AT PMas 15 YL VAR, I 20 500 47 4 6l
PRALRF 2R

153



154

HRIEX

W H %W AR

F18E H2

Desert and Oasis Meteorology

2024 4 4 H

Sk

(1]

2]

3]

[4]

[5]

(6]

[71

8]

9]

[10]

[11]

[12]

[13]

[14]

[15]

K AR 2013 4F 1 R AR I AR,
2013,39(4):531-536.

SR R T TR S R T RAH SR IX H 5 G
KA T [J]. 3R BB 2 2241, 2017, 37 (10) : 3906 -
3917.

g, B, 2, A T S g R A R R
i B R G0 BRI A 272441, 2015, 35(5) : 1537-1546.
TeEHE, T30, R, 22015 A WO e T 55 5k T
PR 25 A3 A RAE Bt 2 G B0 TR 43 BT[], 10 5 4 <
%,2020,14(1):123-131.

XUEEAR , 5 Gk, B S, 45 B T R T Y i B
73 FRAE 5 520 DR 3R A AT ()] b B2 41, 2018, 73(1) : 177-
191

A, ARG, BRI 45K S AHLIX 2015 AR RAE TS
GERFAE SRR R (1], 3058 ) 222441, 2018, 38(8 )«
3185-3196.

BEEAE , NEA LA, 45.2006—2012 4FBR = Ay X
23 35 Yo AR K5 R [ 2R ] R BB A 25, 2015,
35(2):329-336.

CHEN S,JIANG N,HUANG J,et al.Estimations of indirect
and direct anthropogenic dust emission at the global
scale[J].Atmospheric Environment,2019,200:50-60.
MR, s, BRI, 55 st BRI = Ay X — K
Sl PR G LR B AR RRAE )] T B SRR R, 2021, 41
(6):2481-2492.

FEME, ARG, Tk, S b st A R S W A 28 R i
JR G BT P E PR R 2, 2021,41(5) : 1985

1994.

W XA, 2/ 22 A D)1 o — IR M 25 4 K
AR AR B L A 0. R, 2021,39(4): 610~
619.

SEINFELD J H,PANDIS S N.Atmospheric Chemistry and
Physics:From Air Pollution to Climate Change [M].New
York: John Wiley & Sons,2012.

FLOCAS H,KELESSIS A,HELMIS C,et al.Synoptic and
local scale atmospheric circulation associated with air
pollution episodes in an urban Mediterranean area [J].
Theoretical and Applied Climatology,2009,95 (3/4):
265-277.

POPE R J,SAVAGE N H,CHIPPERFIELD M P, et al.
The influence of synoptic weather regimes on UK air
quality : regional model studies of tropospheric column
NO2[J].ACP,2015,15(13):18577-18607.

WANG Lili, ZHANG Nan, LIU Zirui, et al.2014.The
influence of climate factors, meteorological conditions, and
boundary -layer structure on severe haze pollution in the

Beijing-Tianjin—Hebei region during January 2013[J].Adv

[16]

[17]

[18]

[19]

[20]

(21]

[22]

(23]

[24]

[25]

[26]

[27]

28]

[29]

[30]

(31]

[32]

[33]

Meteor,2014: 685971.
TR/NRL PMRBE, T, 45 R 25 - 2 AR R R HA B AY
B Rl2EE R ,2013,58(13):1178-1187.

Mk, ThoFe 2 BRHRVER , 45 1 I Ml (X — Yk L R 342 4 R
WE G B AT R4, 2016,42(2) : 203-212.

Eh 2 SR AR, 55 APEC JTJE Jb 5t LR
KA FZRHAERT LA BT[I]. <4, 2017,43(11) : 1364
1373.

TRAEFE, BAFRR, R EEME 452014 4F 2 A R A TR
SLH TG YLt PR A EER R R AT T S A AT (D) R B R 2
2£410,2016,36(12):4340-4351.

BEA, DHL, BILR 22015 4 FIFHIK 5 S iR
ROABRHEERZEMBENXRI. AL S HRE¥®,
2018,34(2):52-60.

TIER, ARIR , MR I, 25,2018 454 M — IR L4542
P S RS R4,2019,45(8) : 1123-1134.
VLB, 8 RIEAE, S5 AR PMys S M AR
B ABAERRAE S I 5 SR R ) P E B R,
2017,37(3):829-837.

BASTE SR IEAE, YRR, 45.2015 AT RT A B IR
15 R R BRG] A E PR ,2019,39(7)
2748-2757.

TRER 25T, BE R T R R R AU AR R R
TR APl 6 R (], PR AR, 2020,40(12)
4453-4460.

RS R o\ I T & N Y G s 9N VA
FHWEFE )] PR BE R #2447, 2020, 40(12) : 4461 -4469.
SERE R, I 1L, 5 NS R R LA Te S b
R LR A BGER 5 B TR 2% 24 4%, 2020,35(1) : 87~
95.

EHIE, BB, MRt , 5 P KR R IS R R4 5%
54 [0). T R X AFSE , 2020, 37(6) : 1496-1503.

B, TP, 23, S5 BT 44 5 R SR AL RAE B SR A
PRI T S X 38, 2019,42(4) : 707-714.

T, BRI, FRIRT, G PR — RS 5 T R R R
IRRRIE ARG A S BT (] PR 3R Rl 2244, 2015,
35(11):3452-3462.

2 ERG PR B R ZE 14 (SAC/TC 345).
PM,s G4 PFASFE 50 (EMI) : QX/T 479-2019 [S].dL
o th EARG M, 2019.

W, L, M A R R RS e R A TR
B 25 AR AR FRAE )] o EREE R, 2021 ,41(11) : 4982
4989.

XIHEF], 2RI o] s 22, 45 AR R TP 46 4 EMI
JCER K R FHICY/EE 35 Jm i E R G # 2 44r S12 KA
SHRA . ARSI BB G i &
Ml AR R 42445, 2018.

IR, B SRR IEME AR GR17):HJ

663-2013[S].3b ¢ :  EIPE R AR, 2013.



SRR BRI AT TRV 1R K EMIT I 28 A AR 5

Spatiotemporal Variation Characteristics of Meteorological Condition

Assessment Index in Shaanxi

SU Jing',SUN Xian?, HU Lin?,LIN Yang?, WANG Qi*
(1.Shaanxi Atmospheric Detection Technical Support Center,Xi’an 710014, China;
2.Shaanxi Climate Center,Xi’an 710014, China;
3.Shaanxi Institute of Meteorological Sciences, Xi’an 710016, China)

Abstract This paper used the actual monitoring data of PM,s concentration and EMI index in Shaanxi
Province from 2015 to 2020, analyzed the temporal and spatial distribution characteristics of EMI in
recent years,evaluated the impact of meteorological conditions change and control measures on
Shaanxi ambient air quality.The results show that:From 2015 to 2020, EMI index can characterize and
evaluate the changes quite good in PM,s concentration caused by meteorological conditions.Since
2015,EMI index showed a linear decreasing trend with the pickup of meteorological conditions.EMI
index was higher in winter than that in summer and it is high in Guanzhong region,followed by
southern Shaanxi and northern Shaanxi, with the highest occurring in the central and western regions of
Guanzhong region.According to the spatial distribution of meteorological conditions in winter,it was
found that the regions with high positive EMI anomaly percentage concentration were in Guanzhong
region.In the winter of 2016,the area of positively off level were 83.0% and positively offset by more
than 100% were 37.5% in Guanzhong.Compared to the past five years,the PM,s concentration
decreased by 24.8 % ,among them,the contribution rates of emission reduction and meteorological
conditions respectively are 16.4% and 9.4%.1t can be seen that the comprehensive control measures of
air pollution in the province have achieved remarkable results in recent years,and the environmental
quality has improved significantly.

Key words Shaanxi province; fine particle PM,s; ambient air quality assessment ;evaluation on

meteorological condition index of PM,s pollution; contribution rate.
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