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Fig.1 The geographical location of cities in Shaanxi province

VAR R AGER B A R AR IR 1] 202
W H , S% RSB TTE M N(ZY AR
TR 5 M 408 T 23 AR A VT AR R R E ) CER I i
(20161120 %) " FICE TV KA R 1B A
R [R] AR £y ) Clelai < (2020176 5) ™ 255K
GEEBI IV 20 B | TR e S W ) 4 SR A S W

=37

BHER G F g o U4 R AU R 15 22 1 18] (Duration
Time, DT) LA 242 KA 45 AR (8] 15 BT ff 16 (7] 6 22

IS g =
1.3 EXRSWMESREXWITM T

A2 AR B P 4 ST PM, v JEE 1Y T R P



132 ik

7//'\ 7;% 42 %

W5 s A3 T S R Vb AR 52 A H R PM,, 4R
YUz C RS BR Vb AR50 H IS Y PM, AR YR B €.,
H S BR VDA 52 M H 1S PM,, AF Sk B 9 25 (8 2 X
VB A KA X IR T PM,, 1 46 %) BTk AC, #E 1
DA e B8 2548 7 5l Bk Vb A2 52 i) H AT PM A 1R
(e B IR T PM, R R B v AR TR B R R
CR,HJI:
AC=C-C, (1)
CR=(AC/C,)x100% (2)
bR H 28 AU i S PR IR R B s R s &
a8 (40D B AR & (47 ) ) (HI 633—2012) " H)
o YT PM,, 24 WP T 150 pg-m™ i, 24
HPM, 5. H 150 pg m®<PM,,<250 pg-m™, Y4
H PM,, W% BE 15 44 ;250 pg-m~<PM,,<350 pg-m™,
M H PM,, A ETGYY; 350 pg-m<PM,,;<420 pgem”,
24 H PM,, 4 5 JE 5% ; PM,,>420 wg-m™, 24 H PM,,
JEEIG Y, GtV B 45 A ST R SO R A
BRB I 45 G AR VD AR B2 i H A i o E AT D
RS H RSO . AR S 905 G K B 1D A2 5 5T
k3 LA B & A 1) 45 s G R v 1R T 2R 5 i
o AR DRI R ARG 2 L RI3 4,
SHNEZE,6.7.8 HNEZ,9.10.11 H FkZ=, 12,
1.2 A%,

2 HREHMH

21 HERFEEHR

RS IFREEFR SEEMD LN E

FRT
2016—2020 4Bk 74 44 3 R Vb 2b KA ad R AR
RAEL9—19 K, V- ¥ 4 14.8 K, 5 4F Rit 74
W TP R H A4 20—46 d, FHAH4E 31.4 d, 54
ZiF157d(F 1) Hp 2018 4ERE P4 8 vb b RS
A AVD R R H YR L U AR R H AR
FL A 12.6% 52017 45 U0 20 KA ad B AR R A D 28 K
S B ¥t VA g B 24 iR 5.5%.
M 2016—2020 4FBE PG4 Vb A2 KA M T & | B4
BT 2017 4E4b , 4% 3k it 547 24 52 BV 20 RASFE 5
VDA FA G R 5 K i T B, R
KA LML 1—10 3, 2016—2020 41 [
VA8 V- 35 B U 22 A RE WA B 5—7 AN 3T, 52
O A i /N B (R 1) 5 v (W5 B2 10431 )
FVEE W (5 S 8—9 A3 T ) A Vb 28 KA 5% i ok

2.1.1

FESAEZEI1 29Ik, 5 Bvb A A9 39.2%.

F1 2016—2020 FREA G RED LRSI 42
MBSt ER
Table 1 Statistical results of dust events and dust impact
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Fig.2 Seasonal and monthly distribution of frequency of

dust events in Shaanxi province from 2016 to 2020
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Fig.3 Incidence times of dust events (A) and dust impact days (B) in cities of Shaanxi province from 2016 to 2020
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Fig.6 Distribution of air quality grades of dust impact days (A) and proportion of dust impact days of

different pollution grades of dust source (B) in cities of Shaanxi province from 2016 to 2020

2016—2020 4B P4 45 3k v 28 R A5 i 718 [ 4%
-2 5—T7 AR TT, 52 IE B i/ NG AR R A
T ARAR R AR A 9—19 YKk, VbR R H F:4F 20—
46 d, Horf 2018 4 Vb A KA A8 & A MR de e, 10
g i WA KRR FERAEERET(63.5%),
HWEKAZE(311%) ;5 3A EKA,7H .8
ARERAERN .

2016—2020 4FBE PG4 25 Ik i Vb 2B R 8 5 4F
BT R 14—68 YK, 0 JR AT — 13K T 20 B A A Ak
HELHE R 5 23T 5 4FE Bt g HECh 21—
105 d, {57 JE 1T = A3 T 430 S pi bk T e R 22 5 7
R R K A SN Vb 2R 5 H 45 8] 43 A 4 AR
TR A G R | A AR 1) PG DX 2

2016—2020 4Bk P 44 25 3k i v 2 KA R F
2£2—120 h, KEH UL RSB B 1—2 d,
IR VIR T R L I R A 2 T B A RN e 3T 5 ST



o5 4 1 T

Par

: 20162020 42 RSBV 48 25 S0 B 19 52 T FRAIE 137

b A2 KA FE O LA SZ v 240 KA M A A2 RS
VSRS 7R IR o B Y TR U N A4 Ny
1T R PM, WG I P85 A0 A 1K, e oo 1 HR B A A AR
(3219 pg'm™).

2016—2020 4F- Bl P4 45 £ Ik i1 v 28 KX PM,,
AF I e B 24 % BT 1.4—8.6 wgem”, &I PM, 4F
Hrue B vb AR PE BT E 1.9%—11.5%. 2018 4ERR P4
D22 RN PM, MR B 52 10 B3 K, 2020 4F fie /N, 4F 3
WERE 26 %F TTHR 5900 9.3 wg m P H12.9 wgem,

2016—2020 4FBk P4 48 3ol i b 22 52 e H AR o5
Lt 66.7%—89.7% , Hirfiim e S5 2 LU B i Hp i s e
Sy P N B YR D o MR I S R R I
HEG Y ORI TV A KA, &5 e
75.0%—83.3% KR T VP A2 KA 5 M 5 e 5 AN [H]
GG TE Y R TS Y v AR S 7 R
20.5%—66.7% FIE T VA KA .

Sk

(1] A B R ] 5 oo e G e R e ), o [ s e
B HZ D 2 P ARRAEEY : GB-T 20480-2017[S]. Jb 5
B R, 2017

(2] MIARSL, B XIRAR, 45 2021 48 3 1 Al R b4 R
AL A e R X TR AR AL ], A b, 2022,42(1) ¢
79-86.

[3] Barnaba F,Romero N A, Bolignano A, et al. Multiannual assess-
ment of the desert dust impact on air quality in Italy combining
PM,, data with physics-based and geostatistical models[J].En-
vironment International,2022,163:107204.

(4] BRASBZP BRARIE, 55 v A R o [ b Oy il s
BRI [T].  EVEE, 2015,35(2) :423-430.

[5]  sh=zsd okom, 204, 55 b E YA X v A KA 25 i 5%
FRAELT]. A VDT, 2012,32(2) : 454-457.

(6]  BEfLr. Vb XIb A KA URRHE S H 2Bt 5e [ D], v
5 AU BRI, 2007

(7] Zese, 2R, Tk, 45 . 2005—2010 4R Vb2 KA 0 3 [
HEFR LA BT ] A EFREEEEI, 2013,29(3) : 15-19.

(8]  ALZRME, W s, TR, &5 Vh AR TR E LI ki K<
PRG540 [ ] R R4 19, 2009, 22(9) :1021-1026.

(91 g, TR0, HIER, & I JLAR T AR R0 [ 1L )7 26
PRI ST T BURE ) 35 [T]. 75, 2011, 31

(3):735-740.

Tong P F, Chen S X, Tang C Y.Detecting and evaluating dust-
events in North China with ground air quality data[J]. Earth
and Space Science,2022,9(1):1-19.

BATCI , F g . DA KA 22 Th B s ST s [T ]
[ b, 2020,40(6) : 53-60.

BEDURL, R, 1 R, 55 V0 A KA PR PR 25 1
Hh AT e AR BE B [ ] ol AR, 2012, 32(7)
117-119.

TEEMS, FR, NG U R AR T 2 s RS Y
S ARITSELT ] T E VP, 2004,24(5) : 558-564.

THESC, EAL, FARER . P9 LD A KRR SR 25 R B
FEZIR T ], Hr VD, 2005,25(6) :886-890.

FEIR, T, XA, 45 VD AR KA AR T 3R J5 28 B Y52
M LT]. P, 2021,41(2) :59-66.

T E PR NI B VAR R AT RBARIE [ 2], AL 5T, 2004.
e N RN PR AR . 3200 AR R R R AT 25 R
Bk irHah e (2] bt 2017

PR PRI I Sty O T U AR ARG R R R TR S ) R 1Y
A [2].4k5t,2020.

IREE LR, T S o M B A S R e ) L PR s AR e A
HAQD) HAM E (GRAT) : HI 633-2012) [S]. db 5t : thE R
S A, 2012,

R, IV G L BT, A5 2R b X R AR I 1 2 R 4 B
FUmpz A AR AE [T ] P BEAE4,2011,60(10) : 781-789.

Wang F, Zhao X Q, Gerlein-Safdi C, et al.Global sources, emis-
sions, transport and deposition of dust and sand and their ef-
fects on the climate and environment: a review [J ]. Frontiers of
Environmental Science and Engineering,2017,11(1):13.

Wang S G, Wang J Y, Zhou Z J, et al. Regional characteristics
of three kinds of dust storm events in China[J ].Atmospheric
Environment,2005,39(3) : 509-520.

WG UL RAHETARAM(20204F) [R]db 5t . P ES SR,
2020:44-46

LML 5 Fj 3 X PM | R 25 4345 H 1 Bk BB [D . 4t
ate R BB A B, 2015.

BREL, SRFEE , R, 45 . TR Al 57 U0 15 0A BE G B il [X 2
TSI : 2017 455 H 3-6 B YDA R[] AP E T,
2020,40(1):77-87.

RN BEAL B S R DA B ZRCR T[], [ b Tk
5Biia 4 ,2021,32(6) :90-97.

AR AN RRTEAN, A BRVE A =L B Mol Bt S5
(AL AL ). B Al B, 2021,49(1) :97-99.



138 aE W a2 %

Influence of dust events on air quality of Shaanxi province
from 2016 to 2020

Wang Lei', Meng Ruili', Cao Lei', Gao Fei', Chen Hao'*, Li Yihui', Zhang Jiayin',
Yan Dongjie’, Liu Xiao®, Niu Tiantian', Ren Jing'*
(1. Shaanxi Environmental Monitoring Center, Xi'an 710054, China; 2. Weinan Environmental Monitoring Station,

Weinan 714000 Shaanxi, China; 3.School of Environment and Municipal Engineering, Xi'an University of Architecture
and Technology , Xi'an 710055, China)

Abstract: Based on the monitoring data of ambient air quality in Shaanxi province from 2016 to 2020, the char-
acteristics of dust events and their influence on air quality in Shaanxi province were analyzed. The results show
that: (1) The dust events in Shaanxi province occurs 9—19 times a year, and the dust impact days are 20—46
days a year; Dust events mainly occurs in spring, with high incidence in May and March; The spatial distribu-
tion of dust events frequency decreases from north to south and from east to west. (2) The duration of the dust in-
fluence process in the cities ranges from 2 to 120 hours, and the duration in cities in Guanzhong is generally lon-
ger than that in northern Shaanxi and southern Shaanxi; The peak concentration of PM,, varies widely in differ-
ent dust influence processes, and the highest value appears in Yulin (3 219 pg-m™). (3) Dust events has the
greatest impact on the annual average concentration of PM,, in Shaanxi province in 2018 and the smallest in
2020, with the absolute contribution of annual average concentration of 9.3 ug-m” and 2.9 ug-m”, respectively.
The proportion of exceeding ambient air quality standards of dust impact days in the cities is between 66.7% and
89.7%, and the pollution level is mainly light pollution and moderate pollution, with less serious pollution and
severe pollution. All of the severe pollution in Yulin, Yan'an and Shangluo comes from the influence of dust
events, and 20.5%—66.7% of the serious pollution in 5 cities in Guanzhong comes from the influence of dust
events.

Key words: dust events; Shaanxi province; air quality; PM,,



