$41% o S SIS

2021 4£ 3

JOURNAL OF DESERT RESEARCH

> i
A Vol41 No.2

Mar. 2021

B, 0 XA, 45 D A RSO AR T BR 25 UB B A S2 [ 0 ]. vp P58, 2021, 41(2) : 59-66.

~
!

& B, X ELA

1

DERSIHEMMRHIMEETSEER R

E Rk S

(1. BePU B R EERIEWFIE R, BEPT P82 710061; 2.BEPEE RS SEdt, B 74 710014)

FEE : 5T 20132018 AR T Vb2 KA BT 2 ST B H AUl , 2 80T T W24 KA AR T 25 B 5 4
(AQD) AT A TR (PM, ) FAR TR 4 (PM, ) () 26 %68 BTRRANAR X DTk o 45 R VA KAk 401 (1 53
kR A 0.7%—11.1% CFEEEFRMEZ 6.4%+3.8%) ; X PM,, I %5 5Tk A 1.0—13.1 pg-m? (-3 8.2+5.4 pg-m™),
AHXT TTHRE 5.4%:+3.5% ; % PM, U480 5Tk —0.4—3.5 wg-m™, ¥R K0 PM, S/ T4 PM, 0 TB2R KA

AR T 23 BT B R R B 28 S AROR, 7 22 BRI R, BRA ZR TR AL

AN X AT RE S SRR AR AR R A S R A G

TR AR KA A AR DRI X A 52 0 7t B2

KR PARRA = UREIREG AT AR 5 4000k )

XEHS: 1000-694X(2021)02-059-08
FESES: X513

0 35

AT S /N N B R s i) N/ G EVN e T |
FWARMh ACERE R E /N T 1 km (IR ME, 2 T 5
T 5 X B R E R R AR RRAE
G AR R XA A R L TR
M A S W FREVE A b Eh
B A AT, M Ak ¥ 1 i B B S R VD s sg AL
W RS NS R R X AR A
b REIL, FEMAZEZ VAL IS 2R
T80 o U XD XY 20 R 1L A BH R A 2
AR T Y Bl R R v KRR Z & X, 2010 4F L
S M AR T Vb 2 A A 20 A2 AT BT s {B AT 2 B
VY48 2 Vb 2R s fe ol W e T

WAk B AT, 26 F Vb A KA AR T PR 28 A5
RS Y B ACIF IR AR /D B2 B B9 £ e 4
— WK RS IR . AR AP
ARG Ry A U VR AT I 35 WA 0 3 1 1 A
RT3 IX (R BH DX R A0 X (R 3 F T T ) 2013—
2018 4FE VDA R 25 4 H 8l , o
GIHT T U2 R AR MR T PR 2 AR B R 2 e, DA
SO AR AR T R AT e 458 ) RN PR o el 4R R

W FS EHE:2020 - 10 - 09; BLEIHHE:2020 - 12 - 13

DOI: 10.7522/j.issn.1000-694X.2020.00128
MR ERD: A

1 BRI

PEHURIART 2013—2018 4% H ¥b2h 2 4710 il
PEAR R A DL X SR B i A7 b, b2 H
B BEORT A BB FfE b HEL, R4
AR HE H YR HRBEW & H R KGR H B
WA,

R A AR T 3 DX (ff B X ) 2013—2018 4F- 37 5%
R HEYE, o TR RS KRR EE Y
6] A 96 28 o I S 121 -E R0 T AL A0 ) B b H
B, 3BT HAE T Vb A AR 3 XD X A
B s ST W DTk . 1 B b AR AR T SR P L 27
Yh AR RA RS B ., TV R B AR AR T AR
N5 Tl ™ A A AR T 45 DX B T HE 22
IR BEIE TS R PR R AL G A R R K
(401 . — S LB (SO,) . —F LA (NO,) . il A i
i (PM,,) 40 50R 9 (PM,,,) L 54 (0,) Fil— 4 4k
(CO) %,

ST AR AR R AR A AR T BRSO Y
S, AR S T MR S AR R O A TR
T b KA K AQI ) 46 56t BTk (A4Q16) Fl 57 ik %

BB : B K S0 H (2017YFC0212206) 5 B P4 44 5 A & 1 TR135 H (2018ZDCXL-SF-02-05)
PEE B 4R IH (1986—) , 2o, BRVG RIS T, TR, W58 J5 100 S K75 445 . E-mail: cuijuan1016@163.com



60 S5

(DC,o,) , X} PM,, Fll PM, , 9 465 %5F 57 ik F1AH X6 53 ik 2%
(2% DTk b B s R AR HE A 4R ) .
R T RCBID A R A H R o a5 452 T AR
B2 UL RAEGE MBI R AQI7 4k 5 24 H 401 H -
P Bl SO KA AQ1 B BTk, B
DC o = (AQIAQI) % 100% (1)
AAQI = AQI,, — AOI,, (2)
K AAQI N Z WP R RAFE MY AQT 54K s 401, N
FLFEID R TE N 1Y AQI H V- S4ME ; AL, R Z D
ZRSZN I BE 1) AQTF-HE (PHEEET , 22518 24 vb 2
RAKRAEWREUG RS A 0 4003418
DC,o HIEAE , F7R 2 H 2 A5 28 Ui AR IR,
DC o B K F R U A2 KA TTHR K s DC o oM FUE
i, RV 2R AR 0 B KA &,
A AT 8 VD 22 KA K AR I R X 358 () 5% 1, o 3
B A ek .

T 1R 43 R AR A G fE , L 3—5 A
FZE,6—8 H NEZE,0—11 H HEZE, 12 A ZIRAE
2 H o4,

iy FH X PM,, i F T 2013—2018 4E %4 , 2014
AEIRBE N T AQIFI PM, 3% H %l o a2 11 B A& T
HPM,, i FH T 2013—2014 ,2017—2018 4E % ¥ , &
HE PM, R 2017—2018 PHAE$dE , 75 TR 24 2014
2017 2018 44k

By A PR3 HT FH 2] T Microsoft excel 2019 Fll
IBM SPSS 19.0 i/, Zx & ffi il T Origin 2018, fiff
H Pearson A&7, IR Vb4 RIS S
ZRTF MBS SR Z MR

2 HBRESH

2.1 KM REHERISE

2013—2018 4F, A AR T 32 3 DX L0 2] v 28 K
K27 b AR B 2 UK, AT R 2013 4F 4510
220, 5 BB RBAY 81.5% 1R 3 (I 1A) . B
I EHERS , VDA KA W B, 2016.2017 4E il
2018 AR FOULM &Y 1 IRIP A KRR, i E LR
(E1B) . fAkmT v 248 KA AR W] fig 5 3 AF R
)R A

Wil X b R F B BAE2—S5 A, b BESE
BN K, 5 2013—2018 4F B 7b 2 KAL) 82.8%
(F1B) . &R TEINZ KA B2, 520 vb 28 Y5 b
eI YN S L | P R W = Rl e W) L WA i |

v 41 %
10
A Csd
- 8 - &Y
X6 ERpYES
4
A 44
& 5.
ol . o B M A
2013 2014 2015 2016 2017 2018
E: /i
S
B [ 20134 [ 201448
&4 [ 20155 [ 20164
53 [ 20174 [ 20184
D5
"ol Hﬂ
1
2 3 4 5 6 7 12
A4

BT 2013—2018 4R MMk i vb 42 KR PR A (A) i
A4y5345 (B)
Fig.1 Annual (A) and monthly variations (B) of dust

events observed in Yulin from 2013 to 2018

MAC T VR X 2830 IR T BBk 2500 L 200
DR KA, BRI RALTE
Gt 6 4 AR T 43 0 FE 2013 422 H 2014 4F
12 H 201542 A& M3 1 kB RS R
MREFE R I, B 2R v R R AR A S R
WX AR TEEMP R RILREN . AR
W AR T VD B BGE I > T4 B 2013—
2018 4F AL I s B oA, A AR R 2= B T 2 IRk vb
DR MARAY AR VDA R [ E P b v
DA K 5ty SRR, X5 A 4 SV B 1) TR Rk 16%—
100% 7%,

2.2 2013—2018 £ 4QI .PM,, 1 PM, , i) B 8] /& 51

2013—2018 4F , #iy Ak 17 401 PM,, Fil PM, , 1Y -
PIE+hRAEZE 43 51 K 80.7+11.3 . 85.4424.4 pug-m™ I
3724102 pg-m”, BB R 25 (K 2) ., 4
AN R T AQIRT PM,, e B R B 7 , 43 301 L A4F
SR Y 12.4% F132.8%, Bk ZE AQI B Mk, P
{20 67.3£9.0, K 2= PM,, Al PM, eIk, 73 BIIE T4F
S 30.2% F127.6%.

AR RS — W ER & 401.PM,, Fl PM,
VMR ER, B PM,, BT . LL20174ES H 5
H 1300 KA, 3K — KA AR PM,, H 78 &
ik 691 pg-m”, LLVP /AR ZEHIAY 5 H 3 H & il 2.54
fif B 25 R bR 3.61 4% PM,, I PM,, 1Y
F AR (PM, /PM, ) AR FEAIE T 0.2, Naimabadi %
R B, VAR ZBRT  PM, e B 2 [ T



552 W B OURAE: WA RO R T PR 25 A 1) 5 T 61
600
A
p o
400
S
E (1]
200 o ‘, . l ﬂ
0 -
1000
- 800
- 600 "é‘
2
- 400 ;;
§ 200 &
-0
g 150 ‘
\%D = q
E:i 100
50 i‘l "‘
0 T T T 1
2013-01-01 2014-01-01 2015-01-01 2016-01-01 2017-01-01 2018-01-01 2019-01-01
B E(EE-H-H)
WA H
K2 2013—20184E Akt AQI(A) . PM,,(B) 1 PM, ,(C) KR[]8
Fig.2 Time series of daily 407 (A), PM,,(B) and PM, (C) from 2013 to 2018 in Yulin
23 WARXRSFIMMHRT A0 RN AQIIEARWIE VPR Ko FE B E 2 20 h

b 2B RSN M MR T AQI 1) 48 %F BT Bk R 0.5—
8.1, AR Tiwk o 5.6, Fe/IME L BLAE 12 A fe k
HPAE S A, HZ(3—5 A ) visk & 4 4F B 5Tk iy
74.4% (I 3A) . FZEV ARSI K (F1B), X}
2RI R KR . L 20174E5 H 5 H ki
R V> KA A6, S H 3 H 17:00 B FF4f , 000
MR A0 A EJF, RS A S H 11:00 B,

16

12-A i
$ 1

— AEME

R4
15
B — EHE
12 T
L 9 [ _L
11 |
0 | m—

1 2 3 4 5 6 7 8 9 10 11 12

K3 AR AR AQ1 R
Fig.3 The effect of dust events on AQ! of Yulin

LI B AQIREFR o SR VD2 3k 7 e KyE 48 &, 5
H 3—6 H ,7E 200 P01 TP 22BN [) R b

S E] T VA5 gt MR AQTER RS S5 4R)1]
AT HE T 2200
2014—2018 4, Vb 4> R XS M AR T 4 Q1 1) BT ik

LR IE2E K 6.4%+3.8% , ANF] H 4431 54
XiF BTk A4 A B K AR — 2 (& 3B) , B K BT ikR i
A4 H (10.1%) , Fe/METE 12 A (0.7%) . 2016 4F
VUG AR v 28 KA R FEAR (K 1A) , Tk
KAXARTT AQIHSE M A BT TR (K 4)

2.4 HAERFITHEAAT PM,, B9 STk

AR XS A AR T PM, A B 52 . 2013—2018
A ATV R R R A AT — H , PM, B A5 AL
9 8.7%, M vh 242 >4 H bR Hb % 5 ik 84.6%. X PM,,
(1 246 %F BTk A 1.0—13.1 pg-m™ CF S {8 + 45 1 22
8.245.4 pg-m™) , AHXT BTHR A 0.6%—8.8% (K] 5) .
AL TR 12 A VAR X AR T PM, A 525505
R X BTk AN 2 1% ) , 1d B Vb 24 o Ay A T & 2223
SR LA, MR RIIERS A,
X PM,, F18 246 %5F 53 ik R X 53 ik R AR B K, B 2R BT



62 rh W 5415
6 6 5
A —a— AAQI B —8— DCyqy
—o— X{PM, MR} FHidk —o— X{PM, % Tk
— —A— FPM, MR TR il —A— XFPM, IR TR
4 4 - 4 &
S £ =
LESR o
7 2 1
2 Ly *
./.\.
1 -
A\A\ _A——a \\/\
0 T T T AI T ] 0 0 T T T T T
2013 2014 2015 2016 2017 2018 2013 2014 2015 2016 2017 2018
£ 4
K4 I ARSXHATT 401 PM,, PM,  Zi X BTk (A) A BT (B) (19 4F Bz {k
Fig.4 Annual variations of absolute (A) and relative contributions (B) of dust weather to AQI, PM,, and PM,  in Yulin
TS ] R 20074 A KA AT M BRI SR %
21 l | ANT R 2 0 58k 4R T 04 B % 1.1% Fi
ol Ah 19.39%) 5 55 A R, BRI 224 H B4 ¢
€ 5 ’—‘ WART 22 M, R FA RN 22 PNV 20 K A 3R 43531 Ky
*;E’é T3 5 4 5 & T‘ S L.1% %01 6.5%,
At 58 Vi AR U AR B B 5 B 2006—
ﬁzo - —e— 2010 4F Vb A2 KA 25 22 N i PM, SR 12 Wk T2 14 B
= l i R 18.4%—43.1%  F- 3l +47 i 22 O 31.3%+
g o ] AT 9.2%. FIAHIED 2, A T TV B AT 2013—
E ] 2018 4 PM,, it 12 Wk FE A BTk %, R 4.3%—19.0%,
-'7' L — a1 A Y Y N
S B B T N T "R S R A MR A PR E2E D 12.4%+5.5% , 1X— 45 AL BEIITD

R
K5 AR RARHATTRTPM, B STk
Fig.5 The contribution of dust events to PM,, in Yulin

ik b7 A AE B TTRR Y 66.5% . MMk FE R B E
BE/IN IR A TS ' 2 TR R A A T sz e T b 2 R AN
AR 2 AR TR ZE 2 Y R AR
K, F VAR, V2R X b T PM B R
DU A 3 HA (50.7%) o BRERTE SE R B, B/
B PM,, B 26568 DTk Ry 780, Y02 RS AL &
Z= PM,, B 46 5% DTk 44 M 20.9 g m™, AR BTk
RN 13.9% , X — STk FA AR, SEEH v 2R R
AR AR T 2 AR RS T st . 2016—
2018 4F , A AT — 2 FOUI 2] 3 kv 2b KA (R 1
UL IR B TA B 2) R, 3 3 4E vk
FA NIRRT PM, , 19 06 %55 57 ik A 52 ik %t B S A
F2013—2015 4 (&1 4) . H 4 Filonchyk 5" Y Bff
I8, AT T ¥ 28 KA == 0 17 PM,, 1 48 %) BT

AR 2 R AR RN T 220 v
XK PM, iR B RZ /N T 220, n] e 21 1tk
PR EAET7 v A KBRS R
SER L, VA KA H B H — AR A Bl S £ (ND-
VD) 3 UM S . T H Il v B O v i i Ak
Jei o RGHL Y e T RE 23 1 35 R AR VD 22 R e AR
FMYPARGREERY . NDVIAYHE I T DL R8I 4
HRARTT Vb A2 R R 3

B RS T PM, B STk

ST, V2R KA AR T PM, , Y5200 /N T
XFPM, 520 (151 6) o 3X 55 Amarloei 55 74T 1Y
WFIE L5 — 2, RV A X0 TR J57 12 1R 3 1) 52 Wil B
& UKL )RS B /N T 98055 . Wang 55 Fil Borgie
SRS B R A5 e . XAk 12 A
[ PM, 248X T3 ik Sk 71 (48 568 BT AR FHRE X 5T k23 43 31
HF-0.4 pg-m F1-0.5%) , A2 1% I TTERFR B, 70

2.5



WO VAR HARTT IR B R AR 63

552
a5
6En4 A 1 — FHE
3
= 3
=
-
< 1
g 1 L1 I
E(\. T T T |_||
= -1 T T T T T T T T T T T T
® 1 2 3 4 5 6 7 8 g 0 1T 12
Aty
e 6
% 518 1 —
= T
3
=1
a1
2 [ CT
T T T T T T T II_I,
?'1 T T ¥ T T T L} T T T T T
1 2 3 4 5 6 7 8 9 10 11 12
At

e vbAxRAXMIARTT PM, H52 0
Fig.6 The effect of dust events on PM, ; in Yulin

20 RS TR T 46 28 PM, , 14 5 ok Vi B 5% 1) 1 T L
Bl DB LT WA R R AR, K3 s 45 n]
REXT A I KA PM, R BVE BRAE o 16U 2R 00 & 1
F N PM, 260 5Tk oA 1.0—3.5 pg-m (& 6A),
AHXT BTRR RN 1.5%—4.7% (& 6B) , F 2= 5Tk (5 4
AR DTk 89.9% . WFFY KB, BF VLU 51
BRI ECR 10%—20% , Hofth 25747 P 22 00 e 1) o ik
JUTHR AT 202 AR, A U5 A w b s
J0e i K TRk (6F PM, Fl PM, , B SRR 23 901 R 49.0%
M139.4% ) , R A BRIGERN P 2 HER . R, A
MR I B2z N s (BfE A 2 ki
& {ARORIEMAT —E DTk . AN, ARG T i
PV KA, 280k v E 65 K3 BB & AR b2
KA, Z UL AR VD S5 A IR R 5
M 5K o

B/ SIE] A AR T PM, /PM, V- 2424 0.2540.08,
b2 H 24 0.47+0.16 , X HLIE B 7022 X fy bk i
PM, 5% M 328 K F X PM, (5200 . 2015 4F 8 H vk
1 — R b4 KA B H, PM,/PM,, F- 34 0.45+
0.06, IHIATTAR Y 0 A9V 22 K TR T BB A& PM,, i L
[T S N PSR 1R 1 N SR e S8 T |
P il b DX SRR T R D b gy R URL B A
1o AR F TR 3—4 pm

B A I, Uh 2 H 22N T PML I T 1k
JE 90 weg-m” AEVR A H oA 35 pg-m (VP H
W1 38.9%) o AHFFEH, VD42 H PM,  F- 2k i
H378.3 pgem”, MiAEV 4 H 5 36.8 wg-m” (bR
H ¥R B2 1Y 47.0%) , BRI 7D 242 KA 22 0 1T PM, < 1)
S F AT o RIS | A8 Vb 2 KA AR

T PM, A7 —7E BT, (B R HEROR 0= AR AR
FEZORIET . RS TE L U BT S A 3126
IS .

2.6 HEXREXNHE ZBEPM,, .PM,, I TTHXTLE

BRI B A KA L T X T A
PHIX X 2 TIHIE (F 1), 2013—20184F il & |
i BA DX R R Vb A R AR R B I o 123 .27 d
15 d, A HECS 438 3.2%—76.7% . 3.2%—
29.0% F13.2%—12.9%. #2140 KA KL HEMIR
15, A8 I A H R R 2 R A i 2013—2018
AR KB 81.5% .55.3% F146.7%.

U242 KA BH XN 5 i1 B PM,, 19 BTk Sk 1
1B, XTI T B4 2 PM,, B SRR OM LB (36 1), BT
2R ) R RS R B ARG b R X T B 2SR
W& A3 (4256 PM,, T PM, , IR X BTk 381 2 4
IR -1.3% F1-1.1%) . HEZE, PR RKAXTE N
5. PM,, Fll PM, 5% Mt /N T A DX i BL ARG
TIHRRAES.0% LA T .

FE I BV RAR L F A PH X V2 KA
FHIX PM,, [ BT R K T i B o i BH X PM, , 48 X BT
HRSE Y bR 25 K 8.245.4 pg-m™, B EHH 0.4—
11.9 pg-m” CF¥{EEbREZE 6.343.7 pg-m™) . b
TS A 1L PM, 5 14 5 i W 1 XoF Ay FH X A4 5% )
{ESZ MR EE S/ N5 45 H X PM, A5 (1) o

N

J A XRE XM SO, .NO,.CO 1 0,8 &2

FIAMHX P42 H WA ET— H FUG — H 3
B 3 o B DL SRR s AT AR O A A
b KA X SO, .NO,.CO Fl O, %5 M 5 B R A i
ZRM T H 5 PM, BT PM, B TEA G (£2),
VBT AR B, 2016—2018 4F A1 HH T 4R T B
H PR KA T BT e ad # H , PM A1 PM, R B |
UL, HA ST P BN 5 AR 45 R
AT 201444 H v E G5 M X 28 0 1 — IR
Pl 5 VD2 KA B A O AR T SO, .NO, Fil CO ¥
& HXT O, 52 M A /N> B e AR R B, b AR
1220 PM,, ¥ 5 SO, .NO, Fll CO i 3 TE A&,
55 O, M S PEAS BH W, 177 -5 4t i RS R R T A O
R PM,, 5 SO, NO, 1 CO S A4, 5 0, 1F
I V2R 5, PM,, X5 SO, .NO, Al CO 2 B 1IF AH
Ko ARBEFEH VAR K4S H B RKHEAH
S 24 X 2 TR A O

\\

i



N N=3
64 rh o 55 41 %
1 DEX|IMATHE ZBX PM,, 1 PM, BT Ek LR
Table 1 The effect of dust events on Yulin’s urban and rural PM,,, PM,
AR HEL WK HEL XF PM,, 4 %1 5k XF PM, A% XF PM, s £ %] 5K X§ PM, s FHXS
A /d 5 /% /(g m™) TTHRR /Y% /(g m™) TUHRR/%
b ED W M EDL W M E W M g WM M Ed R M El T
1 7 4 226 129 4.9 -2.2 32 -14 1.8 -14 24 -18
2 2 9 3 7.1 321 107 11.0 54 -1.6 7.3 36 -1.1 0.1 -04 -09 02 -05 -12
3 6 23 4 194 742 129 125 119 27 83 7.9 1.8 1.1 0.7 0.5 1.5 09 07
4 7 23 233 76.7 12.4 7.9 8.3 5.2 2.1 2.9 2.8 3.8
5 9 22 3 29.0 71.0 9.7 13.1 6.6 48 88 44 3.2 3.5 1.5 0.6 47 20 08
6 1 11 33 36.7 6.0 3.2 4.0 2.1 1.0 0.2 1.3 0.3
7 1 8 1 32 258 32 1.2 0.4 2.1 0.8 0.2 1.4 0.2 0.2 0.3 0.2
8 4 12.9 2.5 1.7
9
10 1 3.2
11 6 20.0 10.8 7.2 3.6 4.8
12 1 9 32 290 1.0 9.8 0.7 6.5 -0.4 4.7 -0.5 6.3
27 123 15 127  36.7 9.9 8.2 6.3 1.2 54 42 0.8 1.3 1.7 -02 1.7 22 -03
®2 DERSEREEREEFURSKEZWEXME
Table 2 Pearson’s correlations between the dust weather frequency, air quality
parameters and meteorological conditions
BB M S4EWE 400 SO, NO, PM,, PM,, O, CO  HYpik HAHXNRE HFEBRGEE HBEEmRE  H iR
AHICREL 020 -0.12 -0.22 039" 037" -0.10 -0.12 0.001 0.13 0.54™ 0.16 0.60™
THIRAE 0.01 AP LR FEA R
3 i SE 3
oh e ; I A0, A, Vb A M T R R
2013—2018545,Tﬁﬁﬂ‘ﬁ?(’)ﬁ'ﬁ%ﬁf%tﬂiﬂﬁ% [1] ?E?J(JEP#:}TJLA JB 3 YR AR X 22 T ORI = Y 5
M (3], PV, 2015,35(4) :977-982.
T & I ) NAYAN =
%’E\ = ¥{%ﬁﬂj}}bo 2016413[/)\}5’{/:':36—“%‘% [2]  Li X H, Cheng H B.Influence of dust weather on air quality in
= NN y=3 A 3 = E=N == . . .
M. VAR R AR T IR S AR A — Lanzhou city[ J]. Meteorological and Environmental Research,
Wep , (HL RN ARV ARBUR R T . IR KA 2013,4(11):56-58.
3 Naimabadi A, Ghadiri A, Idani E, et al. Chemical iti
M‘ﬁiAQ]\PMIOE/‘J?éu@j(:FXd‘ PM., A= N (3] aimabadi -G a -1r1 . ani . e .a emical composition
. Iﬁ . R o o { T p of PM,, and its in vitro toxicological impacts on lung cells dur-
= Xd‘AQI (I DTHRR N 0.7%—10.1% CFH A ing the Middle Eastern Dust (MED) storms in Ahvaz, Iran[J].
% j":’ 6~4%i3~8%) s % é ,'jl_'f ﬁﬁjj( %Sz IJ_‘T é fﬁ 4%\ j_‘f ﬁj( Environmental Pollution,2016,211(1):316-324.
74.4%; X} PM,, F) A Xt TR A 1.0%—13.1% (15 [4]  Farahani V J, Arhami M. Contribution of Iraqi and Syrian dust
@iiﬁ\“{ﬁﬁ 82945 4%) %éﬁ 7 %: Eéﬁz 66.5%: storms on particulate matter concentration during a dust storm
. . k) ~ . b
. p - episode in receptor cities: case study of Tehran[J ]. Atmospheric
v v ik 328 A1 — [1y/qu— 0 .
R PM, AR TR D ~0.5%—4.7% , I — B fE 11 2 Environment,2020,222, 117113,
Tﬂ_:‘ 2014 ﬁi 12 H ) Z:/% 1% E@*EX‘—J'E_‘?@(%Z%% ’ (//I\/:E [5] AnLC,CheH Z,Xue M, et al. Temporal and spatial variations
RTARIMRTT L& EZSE R /N, mMIETMR in sand and dust storm events in East Asia from 2007 to 2016:
S Y - . relationships with surface conditions and climate change [J].
ZRINET, AT I —E R BT o | :
e bl T e - Science of the Total Environment,2018,633(3) :452-462.
3 = N iy 720/ NI = R 2> . .
AT RURL HBEE T AR AR R TIID I 1) i acrrer b, 5 2018 5 b R A 4

A RESE SN Cal N

KA 28 A A SR B [0 ], P Vb 35t



o5 2 1 bes

VR RA TR T R 5E

23S R 65

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

2019,39(6):13-22.

Lei Y L, Shen Z X, Wang Q Y, et al.Optical characteristics and

source apportionment of brown carbon in winter PM, over

Yulin in Northern China[J]. Atmospheric Research, 2018,213

(5):27-33.

Guan Q Y, Sun X Z, Yang J, et al. Dust storms in Northern Chi-

na: long-term spatiotemporal characteristics and climate con-

trols[ J].Journal of Climate,2017,30(17) : 6683-6700.

Song H Q,Zhang K S, Piao S L, et al.Spatial and temporal vari-

ations of spring dust emissions in northern China over the last

30 years[ J].Atmospheric Environment,2016,126:117-127.

FV A I . BV R DR R T AL R Ay

e L] P8 J0 0l Ok 5 2 4 SRR 22 i) | 2017, 53 (2) -

104-111.

Zhou X P,Lu X, Lian H P, et al.Construction of a spatial plan-

ning system at city-level: case study of “integration of multi-

planning” in Yulin City, China[J].Habitat International, 2017,

65(1):32-48.

WRERMS , i PRJE , 8 SCRRE, 46 102l A0 KA R i 52 )

M ALBFSE [T REERRABTSE, 2013,26(4) : 364-369.

Guan Q Y, Yang J, Zhao S L, et al. Climatological analysis of

dust storms in the area surrounding the Tengger Desert during

1960-2007[ J].Climate Dynamics,2015,45(3):903-913.

FEAR, IR, B IR R v [ by b Ak

AEZm 1] T E P, 2014,34(1) :197-205.

F B WPV A o 5 LR S Y R IR A IR

LREEYESor DR Wris i AL I I RIS RE NS

2012.

AW , 222745 AL AF NS — IR AR A B AR
ULI]. A E TP, 2020,40(3) 1 115-126.

Filonchyk M, Yan H W, Shareef T M E, et al. Aerosol contami-

nation survey during dust storm process in Northwestern China

using ground, satellite observations and atmospheric modeling

datal J].Theoretical and Applied Climatology,2019,135(1/2):

119-133.

BRI RN AR S R RS R AT B R VD

XA FREAELT . T R AR,2005(3) :4-7.

[19]

[20]

[24]

AT S T R T o e SR | g ] [ R ]
X HEASRIF S [T ], 0% S R B8 AFSY , 2020, 25(2) : 125-138.
WA, i T B, £, 5 21 2000 o G 5 YA RAURHE
K FG 5 i i DRI W 09 SC R PR LT ] v 78, 2012, 32
(6):1702-1709.
EPHE BT RERT A5 TP E R X AR xR R
SERIBAUATELT ] AP EVNE, 2017,37(6) : 1210-1218.
SRS SR XU, BRSO, 45 .2000—2015 4F B 13 3% 10 XA 4
AR AR T ] T, 2018,38(5) :1099-1107.
Amarloei A, Jafari A J, Mazloomi S.Study of particulate mat-
ters concentration and radiation rate in the atmosphere of Ilam
city during middle east dust storms[J].International Journal of
Environmental Analytical Chemistry,2020:1-9.
Wang Z,Pan X L, Uno I, et al.Importance of mineral dust and
anthropogenic pollutants mixing during a long-lasting high PM
event over East Asia[J]. Environmental Pollution, 2018, 234
(11):368-378.
Borgie M, Ledoux F, Dagher Z, et al. Chemical characteristics
of PM, ;_,, and PM_, and consequence of a dust storm episode
at an urban site in Lebanon [J]. Atmospheric Research, 2016,
180(6):274-286.
TKZHE, MRk, KT L, S 2B 2 A TR
BrLeBILT]. i VP, 2019,39(4) : 16-26.
Lei Y L,Shen Z X, Tang Z Y, et al. Aerosols chemical composi-

T I A9 A B

tion, light extinction, and source apportionment near a desert
margin city, Yulin, China[ J].Peerj, 2020,8(D14) : ¢8447.
Dagsson-Waldhauserova P, Magnusdottir A O, Olafsson H, et
al.The spatial variation of dust particulate matter concentrations
during two icelandic dust storms in 2015 [J]. Atmosphere,
2016,7(6):77.

B IRS' IR %iﬁﬂf Tifgat, 45 R SR VDA 5 BT %
AR R R AR B SR [T ] FRIR R 72412, 2020, 40
(8)-2882—2891

l‘*t?? BAREE, 45 vb A KA R xd e [ b O 3 s
BRI ] T EV B 2015,35(2) :423-430.

a%auhﬁ“ ER A, A 22T RS YR AE
FEPRIX [T ]. v [EI VP, 2020,40(3) : 60-66.



66 rh W 5415

Characteristics of dust events and their influence
on air quality of Yulin, Shaanxi, China

Cui Juan', Wang Hao', Liu Jie', Wang Yue®, Lu Lidong', Chen Jie'
(1.Shaanxi Provincial Academy of Environmental Science, Xi’ an 710061, China; 2.Climate Center of Shaanxi Meteoro-

logical Bureau, Xi’an 710014, China)

Abstract: Few studies were concerned in the quantitative influence of dust events on air quality of Yulin, Chi-
na. Based on daily dust event and air quality data from 2013 to 2018, the relative and the absolute contributions
of dust events were analyzed, on the air quality index (4QI) , inhalable particles (PM,,) , and fine particles
(PM,.) concentrations. The results showed that the contribution rate of dust events on AQI were in the range of
0.7%=11.1% (annual average: 6.4%=3.8%). The absolute contribution of dust events on PM,, was within the
scope of 1.0-13.1 ug'm”, and the annual average was 8.2+5.4 pg-m”, corresponding to 5.4%+3.5% of the rela-
tive contribution. The impact of dust events on PM,; was smaller than that on PM,,, with the absolute contribu-
tion ranged from -0.4 to 3.5 ug'm”. The seasonal variation of dust events on air quality of Yulin was significant,
with the bigger contribution in spring, and smaller in autumn and winter. The impacts of dust events in urban and
outskirts areas were different, maybe related to local meteorological and topographical conditions.

Key words: dust events; air quality index; inhalable particles; fine particles



