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Abstract In order to determine the relative humidity (RH) impact on the aerosol Angstrém exponent (AE), a two—
wavelength lidar is employed to observe the aerosol AE, two typical case studies have been given at Hefei area based
on the wind direction, one represents pollution aerosol case, and the other represents rural aerosol case. The result
indicates that during the two cases the RH has a strong effect on the variety of the AE, but totally different
correlation between the two parameters can be found. During the rural case, the RH is between 49.2%~91.9%, the
AE is between 0.75~1.98, and the AE of the pollution case is between 0.2~1.56 when the RH changed between
58.7%~96.0% . The pollution case presents a negative correlation between the RH and the AE, due to the aerosol
hydrophilic growth with a Junge distribution. It is noteworthy that the rural case presents a positive correlation
between the RH and the AE, the cause of this phenomenon is probably that particle size distribution is multimodal
distribution composed of fine particles and coarse particles of dust pollution.
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Fig.1 Location of the observation site
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Fig.2 Observation result of 5.14 case study. (a) Aerosol optical properties; (b) temperature and relative humility; (¢) wind speed and direction
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Table 1 Statistic results on 5.14 case study

Parameter Range Average value
Wind speed /(m/s) 0.17~3.06 1.78+0.74
Temperature /C 20.2~24.8 21.9+1.4
Relative humidity /% 49.2~91.9 74.4+12.4
Extinction coefficient at 532 nm /km™' 0.24~1.30 0.57+0.27
Extinction coefficient at 1064 nm /km™' 0.09~0.41 0.20+0.08
Angstrom exponent 0.75~1.98 1.46+0.22
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Fig.3 Observation result of 6.21 case study. (a) Aerosol optical properties; (b) temperature and relative humility; (c) wind speed and direction
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Table 2 Statistic results on 6.21 case study

Parameter Range Average value
Wind speed /(m/s) 0.40~2.23 1.05+0.38
Temperature /C 22.3~27.4 24.8+1.7
Relative humidity /% 58.7~96.0 80.1+13.2
Extinction coefficient at 532 nm /km™' 0.44~1.78 0.81+0.36
Extinction coefficient at 1064 nm /km™' 0.17~1.41 0.46+0.33
Angstrom exponent 0.20~1.56 0.99+0.35

4 RHXH I BE 5 A i B A DG o A

Vel 4 45 th T T UULI A 191 R M E 15 00 K B MG A7 . L 4(b) B % 110 6,21 LA o
DX 38 DA 4 B 010 o T L 1 75 34 S I S S R 1T 9 R S RORE T 9 JUE 8 43 A T L B g
Junge 34004511, DR T K 4 K0T LB A 1 I e 080 KA ROREAR (00 K/ o o TR i 7 5 BB R
FRORLAR R WK HE OB 2 W/ o 5 — 7 TR 7 Xl ot 75 B0 7 IR A OB/ , B30 K il =
Koo Ll B A O S BT A N A U DG G R BUA 076,

2.0

2.0

(&)« 2014.05.14 & Lsf® = 2014.06.21

- L8F fitting lineg ,* o fitting liner
g6l § 1.6}
g™ § 14}
g14f & 1.2f

5] [H)
£12} £ LOp
= LI ‘= 0.8f
gL1or - % 0.6
Z08] o4
0.6 0.2}
40 50 60 70 80 90 100 %0 60 70 80 90 100
Relative humidity /% Relative humidity /%

4 45 K0 MR B BT () .14 LI 15 (b) 6.21 IA 1
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