4 )
< Y
Introduction Method
e Provide greater confidence in the characterization of aerosol optical properties in dif- e We present data for scattering coefficients, hemispheric backscattering ratio, and hygroscopicity (f(RH)|s5.40) for ARM'’s
ferent regimes in order to better constrain observationally-based and modeled aerosol SGP site for a time period of 4 years between 2011 and 2015. These quantities are both measured and calculated from
radiative forcing estimates. different sources for the purpose of comparing the optical properties that are used for radiative forcing estimates.
optical depth, single scattering albedo, and asymmetry parameter — which can be the electrolyte composition using a volume mixing rule. Electrolyte composition is calculated using the equivalent fractions
obtained from a range of different measurement techniques. Given that a small fraction for cations and anions.
of these observations are most widely used for climate change studies, a comprehensive o f(RH)|s540 is derived from size distributions by calculating scattering efficiencies after applying growth factors gf at RH
assessment of the interrelationship among all measurements would be of benefit. of 40 and 85 %. ¢f is obtained by averaging ¢ f distributions for 400 nm particle diameters. We correct ¢ f for the desired
e Understanding how aerosol optical properties and radiative forcing vary, and covary, RH applying a x parameterization
in different regions of the globe can improve assumptions required for retrievals and e ARM products are limited to good and intermediate data quality.
products from satellite-based observations. e Aerosol optical properties are for a wavelength of 550 nm and diameters of up to 1 um.
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e General trends in both data sets are well correlated. 5 g : 2 aof
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- S (a) Correlation of NEPH and (d) Weak negative correlation of e Weak correlation of the ratio and ambient
tested correlations: ambient RH (), ambient temp. (=), TDMA scattering coeffi- the ratio and the organic aerosol RH (e) but no correlation of the ratio and
absorption (—), chemical composition (OA:\, NH;: 7 200/ cients fraction RH inside the dry nephelometer (f)
SOi_: —, Cl7: — ), refractive index ("), mass conc. : (b) 30 day rolling correlation — n of organic aerosols is particularly — Correlation to ambient RH is result of cor-
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(acsm; —), mass conc. (tdma-+acsm; ), volume conc. : — quality varies hard to determine. Results indicate relation between ambient RH and organic
(tdma; —) 02 —anas | (c) Time lag correlation — time that the value we used (1.48) might aerosol fraction.
> 4 o | [T Deoon not always synchronous be too small. — Dry nephelometer RH up to ~40 % does
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Hemispheric backscattering ratio
20 | | | | | ! | | | ! | | | | | | | | | | ' ! | | | | | | | g ! ! | ! ! | | | | | | | | | ' \
G020 ik T IRTE S R PR P T T Th ORI NN S ¥ U S O L TRr T TR o S S P IR e R S
RS 3 R | | | TSI O B i P EIET ST ' FREEET- S VR S I ST TR R R £ R A ool ¥ 3 BUGEERE 40 sd 400 | | |
Q : *’;7*5“ LB 1 de | : : : ; ; : 15 & g8 : ' ' i 3 PR E 3T PR L Fy i LESE Y SR oo B3 NngnE g it MLE N RRES 1, 1Y g B o | | :
gorog BRI e Dtk B8 et RERE R VAT L 5%“‘:*;%%‘%5%@9;.&; 18 B %&?’ﬁ#f @is;}g%y%?«wﬁpeé@d %¢§§{g§§ W e -
T e . . R L SR B ; |
er(bg\\ N (LQ)\\ pot (LQ)\\ W\ 2 3\)(\?’0\)\ 3\)\10\\ P\\)Q(LO\\ 5@910\\ OG\QQ\\ N (LQ\\ OQO(LQ\\ yo(\?d\(& <P (LO\(L e (LO\(L po @Q\(L W\ @0\% 50(\%0\?/ 500/0\1 P\\)Q»(LQ\(L %eQ(LQ\(L 00\%0\(& QO (LQ\(L 060(2’0)\@ 5@“?’0\% ¢eP (Lg\% N (LO\% pt (LQ\% W\ @0\% 5\%\?’0\6 5\>\(L0\% ?\\)Q(LQ\% %eQ(LO\% 00\90\% N Q’Q\(b OGO(LQ\% 5@“%0’\& ¢eP (Lg\b( N (LQ\D( pt (LQ)\D( W\ @O\u 50(\%6\& 5\>\?’0\b‘ N)Q(LQ\D( ce® ‘?’Q\b( QO‘(LQ)\D(
\ /
[ : 1.0— : . . . . ; 0.9 : 1.0 : h e ™
0.24} . )
‘ R @) b) ANA P ' osf () d) tested correlations: ambient RH (7 ),
e¢ NEPH measured backscattering and TDMA calcu- - | ! e ' '
o0l m {/ ’ O] i ambient temp. (%), absorption (—),
lated backscattering. Chemical composition is de- i o5 o Eosy £os chemical composition (OA:\,, NH: 7,
: r - y 2 05l — - SR
rived from ACSM. Zose oal N 3 i SOZ~: —, Cl=: — ), refractive index
e General trends in both data sets are well correlated. 014 0t f ‘l g 8 (), mass conc. (acsm; ), mass conc.
: : : : 12 p=0.00 0.2} i ' 03¢
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Dewat(;czzh 'S Ifyv)er tge(a)r; in case of scattering (a) Correlation between NEPH and TDMA hemispheric  (c) Weak negative correlation of organic aerosol fraction and the ratio
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¢ ) backscattering ratio. Correlation seems nonlinear. — As above this can be attributed to a low n for organic aerosols.
(b) 30 day rolling correlation shows good and bad corre- (d) The positive correlation between organic aerosol fraction and hemi-
lation at similar dates as scattering. spheric backscattering explains the nonlinear correlation in (a).
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Hygroscopicity — f(RH)|ss,40
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. . . (i | . | | 50 % of the time the data quality (or availability) of at
f(RH)|s540. Chemical composition is derived . . I | a0 .
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e Most of the time general trends in the two data sets il i 201 o
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median(the ratio) = 0.96, many values deviate p N
significantly, mad(the ratio) = 0.21. (a) Weak correlation of NEPH and (c) The ratio has a significant negative We can correlate refractive index retrievals from chemi-
. ) TDMA hygroscopicity. correlation to the RH inside the dry cal composition data to some deviations.
' ' nephelometer. : . :
(b) 60 days rollln.g corrglatlon shows .p | We find fit results for f(RH) data to be systematically
that time periods exist where the — Fit results are systematlcally.effected effected by the RH inside the dry nephelometer.
data sets correlate well. by smaller number of data points. o _ o o
g ) Our findings can not explain the majority of deviations

and we will continue to explore the parameters space for
further correlation.




