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* In the presence of an ice cloud, the scattered solar Measurements were conduced during ARM's solid column CPLssmall
radiation is strongly concentrated into the forward SPARTICUS 2010 field campaign at the SGP site. Size A N
direction. and shape distributions of ice crystals were measured

using in-situ probes installed on the SPEC Inc. Learjet. | —Cnmaeos 1

Ground based solar disk and circumsolar radiances were sa o

measured using Visidyne's Solar and Aureole
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e Radiation scattered into the solar and circumsolar
region can bias the measurement of direct radiation.
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* Sensitivity of shortwave circumsolar radiance to ice Measurements (SAM) sensors. = S~
crystal shape and surface roughness is not well O
Known. .

Angle from Sun [deg®] %‘ 'g .
. Figure 1. Simulated horizontal radiance as a 5 2 h
Shape distributions of large ice crystals were obtained using the IC- fu?lction of angle from the/center of the Sun. g :

L. . . PCA classifier’ which classifies the CPI images of individual ice Simulations based on three’ different shape £ SIECY |
Radlatlve.transfer 31mulat10ns. and measurements of crystals into six habits: column, plate, bullet rosette, distributions (plate, aggregates and CPI — o A P R I L
downwelling ~ monochromatic ~ radiances  were irregular and plate and column aggregates. Small crystals based) of profile A1 are shown together with Aroteom Sunieed™
compared in the angular range of 0-8° from the Sun. (<100 um) were assumed to be droxtals. Single scattering SAM measurements (sza 41.5°-42.5°). Figure 2. Same as Figure 1/ but simulations conducted using
The simulations were based on in-situ derived size properties for the habits were obtained from existing Aggregates with two different roughnesses column, column aggregate and CPIl based habit distributions
distributions of ice crystals. To quantify the sensitivity databases. were used (Database_20102.3). with three different degrees of roughness (Database_20134).
of the radiances to crystal shapes, simulations were * Database_200023; column, plate, bullet rosette, Large difference between Large differences between Good agreement, when the single scatering
carried out with different single-habit shape and smooth and rough aggregate, droxtal. smooth and rough aggregate single habit distributions properties of severely rough ice crystals are
distributions in addition to the in-situ derived shape . . used for the CPI based shape distribution
distributions. * Datebase_20134: solid column, plate, solid

bullet rosette, plate aggregate with 5 and 10 solid column solid bullet rosette plate CPl+small

branches, column aggregate, and droxtal. All Q |Simulations overestime
habits with three roughness options (smooth, g F the radiance: 7 too small?
3
moderately rough, severely rough). Ly
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TWO dlfferent databasesz'3’4 Of C:ﬁ , . . Other i“p“t tO MC'unik -~ moderately rough, t=1.0
S|ng|e Scattenng properﬂes Vertical pI‘OfI|.ES of S|ze-sh§pe + Solar zenith angle, sza (SAM) plate IaggOS column aggregate —z:zz:z :zzggzjg
* 7 habits with three different degrees of dependent smgle-scz.atte.rmg * Cloud optical thickness, T & SAM, > ©=1.6758
roughness (Yang et al., 2013) albedo, volume-extinction (SAM/in-situ/user specified) g g _SAM__<1.0338
. . | coefficient and phase function » Optical properties of atmosphere® g SAM . ©-0.5832
5 habits (Yang et al., 2000 and 2003) a and background aerosols? o g3
* At 670 nm wavelength / /” 8 E
{4 V _ Solar and Aureole . 5 0 5 5 0 5 5 0 5 8 6 4 2 0 2 4 6 8 affects the angular
Vertical prOfiles of size and Shape Monte Carlo radiative s " t dat Angle from Sun [deg°] Angle from Sun [deg°] Angle from Sun [deg?] Angle from Sun [deg?] dependence
distributions of ice crystals transfer model (MC-Unik®) casurement data - -
y (SAM) Figure 3. Angular dependendence of simulated and measured
. Size distribution based on aircraft in-situ . Mackle. et al., 1999 | + around based. Sun hprizontal radiances. Sir_nulations are conducted using three
measurements (FSSP, 1DC, 2DC) * Modified to account for the direct t?racking e g:;:zg:: ;ﬁ:ggré?ztsri Iglfttilg:: é?a:glfoilaesg_(zsf’;ai“s)o?))r the seven
- In-situ based habit distributions (CPI radiation | . 0.8° from the & P P | Based on the preliminary results it was found that
images and IC-PCA classifier?) or, for * Point source changed for solar disc "o rromthe Sun h : I ok learl
sensitivity test, single habit distributions. with limb darkening * Cloud optical retrieval * the angular dependence of circumsolar radiance is cealy
’ - My o sensitive to size, shape and surface roughness of ice cryst
\ 1 1Lindqvist et al. (2012), J. Geophys. Res., 117, D16206.
: : 2 Yang et al. (2000), J. Geophys. Res., 105, 4699—4718. « simulation results depend also on the single-scattering
F|l9ht Profiles | y 3Yang et al. (2003), J. Quant. Spectrosc. Radiat. Transfer, 79-80, 1159—1169. database used
: : 4Yang et al. (2013), J. Atmos. Sci., 70, p. 330-347.
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D GMT1 kM) s A_“QUIar depe“d_ence of sMacke et al. (1999), Phys. Chem. Earth (B), 24, 3, p. 237-241. * best agreements with measurements are typically obtained
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