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Effect of Relative Humidity on Particulate Matter Concentration and V_lSlblllty
During Winter in Chengdu '

—
L ;o

LIU Fan', TAN Qin-wen’" , JIANG Xia' ]IANG Wen-ju' , SONG Dan-hn - ' 4
(1. College of Architecture & Environment), Sichuan’ Unlver51ty, Chengdu 610065/, Chinas™2. Chengdu Academy of EnVlr.onmelﬁal
Sciences, Chengdu 610072 China) - | 3 A 4 A W Yy

&

Abstract The effect of relative humidity (RH) on p tlcula{e matter concentrations' and atmosplrfre vmblhty were 1nvest1gdted using”
the/contifiuous 6n- lme observed data of Chenvdu ity n-ng Décember 2015, including RH, leblhty, the concentrations ‘of particulae™
matters (PM,, , APMj ,Jand PM, ) and gaseous pollutants (S@ ‘and NO, ), and the cfh( entlatlorfq of SO;~ and NO; «m PM, & The
results showedthat the~haze process occurred because (_)lf the synergistic effects ‘of higher particulate matter concentrations ‘and<RH,
leadlnv to'the teduction, of visibility. The averdge/ratigl of PM, , to/PM,, was 64% and'it significantly increased with the increase of RH
durmg obaervatlon petiod, which indicated that'the pollution of fine particles during winter in Chengdu was serious, and high RH
dggrdvated the péllution “caused by fine particles’ "‘Vlsﬂ'nhty.- tfecredaed exponentially with the increase of particulate matter
concentratlons When!RH was higher, visibility was lowér at the same concentrations of particulate matter. RH had a strong effect on
visibility? at lower particle concentrations, while the effect of RH on the visibility decreased, and atmospheric extinction was controlled
by PM, ¢ concentrations at higher particle concentrations. With RH increasing from less than 40% to more than 70% , the average
sulfur oxidation ratio (SOR) and nitrogen oxidation ratio (NOR) increased from 0.27 and 0. 11 to 0.40 and 0. 19, respectively,
indicating that higher RH significantly promoted the formation of secondary sulfate and nitrate. Secondary sulfate and nitrate separately
or coordinatively influenced the air quality.

Key words: relative humidity( RH) ; visibility; particulate matter; secondary inorganic salt; Chengdu
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Table 1  Statistical characteristics of RH, visibility, particulate mass concentrations, and their

ratio to PM,, concentration during the observation period

RH -3 PMZ. 5

PM,

SyE| HEDLIE/km PM,,/ pg-m i ) PM,s_,o/PM,,  PM,_, s/PM,, PM, /PM,,
/% /ugm ™ /pgem

S 5.89 66. 53 159. 81 103.33 61.82 0.36 0.24 0. 40

brifE2z 3.47 13.12 114.30 75. 46 40. 45 0.07 0.07 0.06

e R/ 30. 47 86. 90 655. 00 434. 00 249. 20 0. 60 0.45 0. 61

Fe/ VN 0.72 23. 80 28. 00 13. 00 9.20 0.21 0.05 0.25
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Table 2 Average data of RH, visibility, particulate mass concentrations, and their ratio to PM,,

mass concentration under the haze and non-haze episodes
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