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® Closure study of aerosol properties: scattering coefficient (o), hemispheric
backscattering fraction (g), hygroscopicity (fRH)
= assess the consistency and understand benefits and limitation of different
techniques
= o, g, fRH needed to understand aerosol radiative forcing
(.

conclusions

00000

@

0

e

%]



introduction scattering coefficient hemispheric backscattering fraction hygroscopicity conclusions
@000 (o] (ee] (o] 00000

introduction

Closure study of aerosol properties: scattering coefficient (o), hemispheric
backscattering fraction (g), hygroscopicity (fRH)

= assess the consistency and understand benefits and limitation of different
techniques

= o, g, fRH needed to understand aerosol radiative forcing

® data-products are from in-situ measurements at DOE ARM Southern Great
Plains (SGP) site
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Closure study of aerosol properties: scattering coefficient (o), hemispheric
backscattering fraction (g), hygroscopicity (fRH)

= assess the consistency and understand benefits and limitation of different
techniques

= o, g, fRH needed to understand aerosol radiative forcing

data-products are from in-situ measurements at DOE ARM Southern Great
Plains (SGP) site

® time frame: the year 2012
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scattering coefficient — o
® measures light that is scattered by aerosols =- scattering coefficient

® 3channels, red, green, blue — only green (550 nm) considered here

,
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hemispheric backscattering fraction — g = opack/total
® backscattering is measured by blocking forward fraction

-
.

hygroscopicity — fRH = owet/oary

® two nephelometers in series — 1st measures ogry (RH < 40%), second o et
(RH < 80%)
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size distributions

® particles with d < 750 nm <+ scanning mobility particles
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® particles with d > 500 nm <« aerodynamic particle sizer
(APS)

PRV

%]



introduction
0000

introduction — size distribution

Size/scattering distribution s

scattering coefficient

(o]

10

AN/ dlog(Dp) (c
g

102 10°
Particle diameter (nm)

10*

(ee]

hemispheric backscattering fraction hygroscopicity conclusions
(o] 00000
N

size distributions

® particles with d < 750 nm <+ scanning mobility particles

sizer (SMPS)
® particles with d > 500 nm <« aerodynamic particle sizer
(APS)
. J
s N\
scattering coefficient — o
® derived using Mie theory
® o(d,\,n)with A\ =550nmandn=1.5
. J

PRV



introduction scattering coefficient
0000 00

introduction — size distribution

AN/ dlog(Dp) (c

102 102 10¢
Particle diameter (nm)

Size/scattering distribution s

hemispheric backscattering fraction

(ee]

hygroscopicity
(o]

conclusions
00000

-

size distributions

® particles with d < 750 nm <+ scanning mobility particles

sizer (SMPS)

® particles with d > 500 nm <« aerodynamic particle sizer

(APS)

-

-

scattering coefficient — o
® derived using Mie theory
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® particles with d < 750 nm <+ scanning mobility particles
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scattering coefficient — o
® derived using Mie theory
® o(d,\,n)with A\ =550nmandn=1.5
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hemispheric backscattering frac. g = opack/total

® Mie provides phase function P

37w /2
Sback = Tt - [ sin(6)YP(0) - do
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hygroscopicity — fRH = owet/oary
® tandem differential mobility analyzer (TDMA)

® 1struns under dry (RH = 20%) second under wet

(RH = 90%) conditions
= fRH from dry and wet size distribution using Mie

RES



introduction scattering coefficient hemispheric backscattering fraction hygroscopicity conclusions
oooe (o] (ee] (o] 00000

introduction — chemical composition

chemical composition
® Aerosol Chemical Speciation Monitor (ACSM)
— mass of NO3, SO4, NHy, Cl and Organic fraction
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® moderate correlation and large bias
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® uncertainty (20%) can not fully explain bias
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size distribution

® two SMPS in series bka tandem differential mobility analyzer
(TDMA)

® 1struns under dry (RH = 20%) second under wet
(RH = 90%) conditions
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chemical composition

® Aerosol Chemical Speciation Monitor (ACSM) — mass of
NO3z, SO4, NHy, Cl and Organic fraction

= growth factor gRH

= fRH from dry and grown size distribution using Mie
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