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Aerosol growth: Optical properties vs RH

Effect of relative humidity on the
scattering of visible light by liquid
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Objective

* to model annual trend of f(RH) in Chiba for
the purpose of investigating optical response
of aerosols with RH | roommm | g8 vovoceon

Multi-wavelength |
lidar unit

Motivation

* To use the ground
instruments (nephelometer,
aethalometer, optical particle
counter, weather monitor) to
calibrate multiwavelength
lidar data.

Atmospheric Data Collection Lidar
(ADCL), (Kuze, 2012)

Scattering enhancement factor:
o(RH, A)
O'(RH /'ii

dry?

(@

f(RH,1)=

1(RH550nm)

Ayerage T(RH) ()
H(RH,5500m)

1(RH,550nm)

40 50 60 70 =)
Average Relotive Humidity (FH)

S0

-

. . . 20 30 40 50 60 70‘ 80 90
http://vista.cira.colostate.edu/improve/tools/r Rit %]
econbext/reconbext.htm Zieger, P, et. al.(2013): Effects of relative
humidity on aerosol light scattering: results

from different European sites.

144




Methodology
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Instruments
(JMA vs nephelometer)
* Visibility meter 4 x10° . . . .
— Located ~3km from CEReS.
* Nephelometer E sl —Nephelometer
— TSI 3563; wavelengths: 450, 550 and =
700nm & c
« Aethalometer % H 061
— Magee AE31; wavelengths: 370, 470, 88
520, 590, 660, 880 and 950nm s ® 0.41 M
¢ Optical Particle Counters (OPC) ‘é
— Rion KC-22B and KC-01D g 0.2 Ir
w

¢ Weather monitor (WM)

— Pressure, Wind direction, Wind speed,
RH, Temperature, Rain rate
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Nephelometer-based Scattering
Coefficients

f(RH) for July 2014
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Fitting parameters
March 2013 f(RH) | _ _ _
Jan 14.02 15.12 0.8755 0.91
20 1 1 1 1 1 1 1 L Feb 55.14 20.16 0.9114 0.94
2 f(RH) Mar 8.969 1211 0.7063 0.92
—Fit
154 Apr 6.205 10.11 0.8968 0.91
M. 1737 16.05 1.532 0.94
f(RH)=5.851x10"'*(RH) -2242.74 *
f | R2=08175 Jun 19.53 23.58 0.9089 0.93
o 10
= Jul 322.2 50.61 1.017 0.99
Aug 263.6 49.59 2.156 0.94
o Sep 5.194 11.81 0.8879 0.81
Oct 26.23 17.07 0.6793 0.92
10 20 30 40 50 60 70 80 90 100 Nov 26.17 13.44 1.306 0.96
RH (%) Dec 22.47 11.92 1.053 0.95
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Measured f(RH) 2014
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Modeled f(RH) 2014
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Conclusions

* Modeling of f(RH) values illustrates and gives
insights on the monthly variation of aerosol
optical response to changing RH in the year 2014

* The modeled varations are consistent with
previously observed measurements

* Monthly trends of modeled f(RH) can elucidate
information on scattering coefficients when used
to calibrate lidar-derived optical properties
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