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Effects of sand dust weather on air quality of
cities in north bank of Taihu Lake

LIU Duanyang, CAO Dengfeng, CHEN Shuyang, ZHOU Bin, XIA Jian, QIAN Haozhong

( Wuxi Meteorological Observatory of Jiangsu Province, Wuxi 214101, China)

Abstract ; Dust storm at 1 —2 May, 2011 influenced the Yellow Sea area, Shandong Province, Anhui Province,
and Jiangsu Province, and worsened the air quality of cities on the north bank of Taihu Lake. In this research,
using satellite monitoring images, air pollutant gas, pollutant particle visibilities and meteorological sounding data,
the impacts of the sand dust weather on particles with different sizes and the air quality were analyzed, and the
cause of this dust weather process was discussed as well. The results show that, the maximum concentrations of
PM,,, PM,_,, and PM, 5 are 505.6 pg/m’,139.2 pg/m’, and 367.3 pg/m’ respectively, and increased by 11
times, 26 times and 13 times , respectively compared to the situation before the dust storm. NO, mass
concentration has the similar variation tendency with that of pollutant particles, but NO, SO,, O;, and CO show
opposite tendencies. The pH values of precipitation changed from 4.9 before dust storm to 6. 42 after the storm,
suggesting the rainwater changed from moderately acid to neutral. The electrical conductivity of precipitation varied
from 87.5 us/cm to 162.7 us/cm, illustrating that the air pollution made the rainwater dirty.
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Fig.1  Dust storm-monitoring image from meteorological satellite FY —3A of China National

Satellite Meteorological Center on May 2,2011
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Table 1  Concentration of air particulates at different stages during May 1 -3, 2011 pg/m’

i i) B PM, 5 PM, 510 PM,,

1 2011 -05 -01T09 % 2011 -05 - 02T09 228.9 86.5 315.4

SE{E 2 2011 -05 -02T10 % 2011 - 05 -03T06 225.4 84.7 310.0
B 2011 -04 -30T00 % 2011 - 05 -04T23 113.8 35.6 149.3

1 2011 -05 -01T09 % 2011 -05 - 02T09 100.3 28.6 128.8

/ME 2 2011 -05 -02T10 % 2011 - 05 - 03T06 85.8 40.5 126.2
o 2011 -04 -30T00 % 2011 - 05 —04T23 36.7 5.5 42.4

1 2011 -05 -01T09 % 2011 -05 - 02T09 211.9 86.5 293.9

i [a]{H 2 2011 =05 -02T10 % 2011 - 05 - 03T06 202.7 83.1 285.8
i 2011 -04 -30T00 % 2011 - 05 —04T23 80.5 15.6 93.4

1 2011 -05 -01T09 % 2011 - 05 —02T09 367.3 139.2 505.6

i KA 2 2011 -05 -02T10 % 2011 - 05 —03T06 345.2 127.4 447.7
P 2011 -04 -30T00 % 2011 - 05 —04T23 367.3 139.2 505.6

F 1 X RIPARSER RS (2011 4E4 30 H 00 B 2 2011 4E5 4 H 23 i) T8 A [RURLAR 0K A 7 ik
TR B BEARRAE , VD28 52 i) B (1] PM,, .PM, 5,y .PM, ; P B K AE 431, 505. 6 pdg/m3 ,139.2 ug/m3 K 367.3
pe/m’ SRR 149.3 we/m’ ,35.6 pg/m’ A1 113.8 pg/m’, S/ IMEHB L PLALE V2R 5200 AR, 70 5] Hy 42. 4
pe/m’ 5.5 pg/m’ F136.7 pg/m’ . R4 KA FE 48 WA B B (2011 - 05 - 01T09 2 2011 - 05 -
02T09 12011 —05 —02T10 % 2011 —05 —03T06 ) , T [AIX X P [ B (1) Foowr 4 vk B 1) 22 AL 2R A 7 1R 4l 5317

K2 b AR RAGS RS T8 TN T RE WLEE LA K. PM o, PM, s 5 94 32 B 1) i A2 fl it 42, I b PM, 5
P, I W HE (922 (A HDRE T PM, 5o POV E o YD R B e A e, ORI ARG 14 BT I
PM, 5o 8 T 75 V2R SR 18] B K T o He A5 s, (5L PM, TS LA PM, 5 BT 5 Lk e, b2 S 22 7T, TE8)
IR TR K , B2 L RE UL 4 30 H 20 B4 18 000 m FREEIS A 1 H 02 B4 5 000 m, X} PM, |
R 36. 7 pe/m’ MUK FAAL 5. 5 pe/m® , PM, {0 42.4 pe/m’, ZJ5 1D RATIF IR ICH) , Wk
Yy Jou s BE R T, U/ S ], T8 i AR IR BEARTE 12 000 m DR, Frh e I AR UL EE Hh BRAE Vb A2 5 i
R B, > 6 000 ~7 000 m,

MIE 2 ATLAE L ZESE 1 AN Beh S A 1 H 08 B =2 i 4% R AURL A 19 57t vk BE AT LU/, o PM, AR
#BAE 100 pg/m’ LAF,PM, 576 20pg/m’ AR, PM,, 76 120 pg/m® ZiA7,PM2.5 (1 PM,, (¥ LLAI7E 80% LA L
5 H 1 H 08 W L5 £ ki A ki) o fak vk B B AR e, PM, DA 08 I5f 114 86. 7 pweg/m” B4R F) 21 111 367.3 pe/
m’ ,PM, 5 o UMK 08 B 18. 8 pg/m® HEKFN 21 B 137.9 pg/m’ ,PM,, U )\ 08 BF ) 105. 5 pg/m* B 21
I 505.6 pe/m’  ARISFN T 45 1 B BEAYIR A, 400 FLvb AR SR A RiTHE K 1 10 i 25 fi5A 12 4%, X — B Bt
H1PM, 5 15 PMo I EL B R RS 75% IR o ZJG U4 RAMEAT WSS, PM, s F 2 H 09 B FREH] 141.3 peg/m’,
PM, 5 ,, FF&3140.6 pg/m’ ,PM 7E 181.9 pg/m’,

FEVDAR BRI ERE 2 A B, &R0 A8 1) 0B 4 vk B TR K, 2 HO18 B PM, S B R ] 345. 2 pe/m’,
PM, 5 i RE] 127.4 pg/m’ ,PM,,ik 447.7 pg/m*, 43 LID A BEMAIRTIE K T 9. 4 £ 23 £5#110.6 fi5, 3 H
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Fig.2 Mass concentration distribution of particulates and visibilities during the dust storm from May 1st to 3ed 2011
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Table 2 pH values and K values before and after dust storm in Wuxi

H [k It Bt [ /K H/mm pH (& KA/ (us - em™ ) i m| R/ (m - s™h)
2011 -04 -30 22.10 -23.00 1.4 4.9 87.5 NNE 2.5
2011 -05 -03 01:20 -03.00 1.3 6.42 162.7 ESE 4.5

VAR, JEBH TR 10 pH (1 Brs 36 (K ) Wi B0 T AR K102 (. 2) . 2011 4F 4 7130 1
VAR EE  BL20 1| b WERT, B 1.4 mm WK pHL {9 4.9 , 5 1 SERRPE K {1 87,5 ws/cm, T AE D
RREPIZIF,S 13 Uk BLT 202 b FERT . Kk Bk 1.3 mm Bk pH (3% 6. 42, St K (%
162.7 us/em VAT AU | FERT 1 SERRIERS o P, SR T M KB, o AR A
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Fig.3 Change of pollutant gas quantitative consentration with time before and after duststorm during May 1 —3,2011
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Fig. 6 Variability of meteorological elements (wind directions, wind speeds, pressure, temperature,

RH and 1 hour precipitation) during May Ist and 3ed 2011 in Wuxi
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(2) AU KA, NO, (kL E] T 0. 60 pg/m’;S0, i KikF] 0.19 pg/m’, 344 0. 05
pg/m’, 0, Fx KikF] 0. 14 pg/m’ 444 0.05 wg/m’,CO FAIEH] 2.00 pg/m’,FHH 0.54 pg/m’,

(3)NO, AR F S 5 G UKL BEAS — B, Vb4 AU i) 117 o v B AR, 0 24 572 i) 80 1) o e J32 494
Ko i NO,SO,,0,,CO Ry AR, 3202 RKAGS R, HLJoT R vk B2 52 B R a3, b A i 245
W5 B TURS G MR B PR R

(4) VAR RAFEW S, KR i b BERR MRS g b BT H 8 R T — 4%, 2011 4E5 1 -3 HbA Y
WS TR] , R RERIATC 3wl R A il 2l BE R A B TR Z A T RR A A TS e B9,
PN T A 155

(5) YA s e B ) XUE A 3m/s 7, JUREA9) o e v J32 it 6 XL ) 38 DA T 498 R 5 0 o T = 22 LR B KU
T AR 3= 5 32 e e S R 5, OB AE VD AR B B AR L 5y, TR 32 AU XUEE e LAt BRI R 5 I U A7 7E
F I HAERRIE , I F S e, AP AR, T 2 H B A2 R R LA S I b XU ), AR R R, 3 H 01 B
TGP T R R, 1 6 hZath 1A h R i, SZRER R , 25 A MORL ) B R BLBCR TR YRR
GG

(6)1 H 18 4= HEJZ A 72 h TR A St A3 A 57t v B s X, B b2 B2 pg v 3, 76 <A
FIATEH) 24 hiy, i 3 B A T B E BT UGS, M 100 m SPIAE 40 h fjd 8 TN tis
Bl VAR FRE 2 BB, 2 000 moR AU 72h Rk A T IRE SN hETER X, BRI, LT 3 R
IR B 58 AR AR e B 50 ZR B X, 7E5d 1 LR B S Wi R 2k BV L MEI , 76 24h [ 32 AR U
ST [6] ol L 52 00 T8 o
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