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Executive Summary Compare 2-Layer Model and SHDOM Truth > With and Without Cloud-Surface
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%2} ayer vs (without surface) ayer vs (with surface)
A two-layer model was developed in our earlier studies to estimate the clear El T T e o oozs yﬁmyz,mf:f?%i L o
sky reflectance enhancement near clouds. This simple model accounts for 0015 T T T T ——— 2-Layer modeled AR (black) > e s : o1
the radiative interaction between boundary layer clouds and molecular layer . vs SHDOM simulated AR = o - Hoss o s oss
above, the major contribution to the reflectance enhancement near clouds o (color). 5 |[e o IR Eoos e
for short wavelengths. We use LES/SHDOM simulated 3D radiation fields to " o, % . D oo lloo L G e
valid the two-layer model for reflectance enhancement at 0.47 um. We find: £ 0010} © o x @ B T_he §|mple model capture the n ol o : - L " o
; — 8 3 o , | viewing angle dependence of Q  foost o osite o5 oc0s Moo
* The simple model captures the viewing angle dependence of the & oe x KXo 8 21 the enhancement. o oo 2 oos
reflectance enhancement near cloud, suggesting the physics of this model E ] g 8 x % ox x $ ;8 ge O | o ag e o oo oo oo g o oo
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Is correct. . 5 o &2 5 é g 588 E & 2 5° The variability of the 2-layer g The 2-layer model accounts for 72% of the enhancement.
* The rr)agnltu?e Of,, th.e 2-layer modeled enhancgme_nt agree reasonably 2 0.005- 9L 4a g5 § 2 % 5 0t 1 model results comes from ©  |t: the 2-layer model with Poisson clouds for correcting cloud-
well with the “truth” with some expected underestimation. F "o, soaol different cloud properties (e.g., % hce bring the estimates close to the truth. But this leads to large
We further extend our model to include cloud-surface interaction using the foooon COD&CF). correction for large cloud albedo.
Poisson model for broken clouds. We found that including cloud-surface Tarores OO e
interaction improves the correction, though it can introduced some over 0.000 ) ) ) ) ) | The variability of SHDOM o0asy 000001 072 AL oA e o

corrections for large cloud albedo, large cloud optical depth, large cloud -60 -40 -20 0 20 40 6
fraction, large cloud aspect ratio. This over correction can be reduced by Viewing Angle (degrees)

excluding scenes (10 km x 10km) with large cloud fraction for which the

Poisson model is not designed for. Further research is underway to account

for the contribution of cloud-aerosol radiative interaction to the enhancement.
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Compare Statistics Between 2-Layer Model and SHDOM Truth
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lar to above but with cloud optical depth indicated.
Molecular Layer . Distribution of Enhancement . Distribution of Error in Modeled Correction
2Layer Model . Median = 0.0008 ' 2Layer vs SHDOM (without surface) 2Layer vs SHDOM (with surface)
ﬂ — s ean -00014 ooes Y =00000T r0TEx -0t 4l I 0025y T 0002 + 102 ALoR1 o
Median=0.0043, Mean: 52, Stddev=0.0030 o025 roder= 4
I - ° 0.020| e 0.020] oo
loud Layer " ¢ g Pawr “ s o2f ] 5 o20F 5 - 4% - 4%
E g g 2 ~$j 2 ’53!5 2 3815
a, (T, (T(4),2) g 2™ g 5P SR i (I
p=AR= e S Ty (T2, 2) T4, (T(2),9)] ’ T LA LI PRI
1=a (MR, 4y (T(A)) Eorf 1 Euf H oot o i (1
- i
Where a is cloud albedo, Q, and  are the direction of the Sun and the oosf- 12 T o tos G0 ous 0w oi
direction of the viewing direction of the satellite. ) L
Expression of transmittance and reflectance for molecular layer with ‘om0 o0r ot oo O oTs 0 00050000 000 0oT 00ts hilar to above but cloud aspect ratio indicated.
: 30 Cloud Enhancemont e Layor Mode) - (SHOOM)
optlcal depth of T(l) . 2Layer vs SHDOM (without surface) 2Layer vs SHDOM (with surface)
The 2-layer model estimated enhancement agree reasonable well o0asy 000001 072 x AL oA 4l o ooasf T aatez 102 A Z0B1 o
__Name Iaput Flux (source) Expression with some expected underestimation. - -
7.(r.Q,) Flux Transmittance F,(Beam flux) Flr=r,)/F,cosQ,) 0020 e 0.020)
T, 01, 2) Radiance Transmittance  F,(Isotropic flux) alir=1, QVF T 605 T
R, ,A%) Reflectance F, (Isotropic flux) Flr=0)/F %"“‘5 1 mE § oors| ,é"w . 1
Tl (1,8)  Beam Transmittance 1, (Beam radiance) exp(-r, /cos(2)) Poisson Stochastic Model for Broken Cloud :.%am ) Hosed :.%m s, ]
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Cloud aspect D l T -l . E (] Clt‘_’"d aspect E hilar to above but cloud fraction indicated.
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26 fields (cloud liquid water content and relative humidity) were 0 ] =
simulated using the UCLA large eddy simulation (LES) model DD o dj . R stoou e a0,
+ Combined 26 LES cumulus fields with 40 GEOS-5 aerosol profiles to O (] S nply rejecting scenes with large B o
makfa 80 cIoud/aerosoI scene.(20 km x 20 km x 15 km). ) D o O ] | > ud cover(CF > 0.63) for cloud- o o o
. Rgdlancgs were §|mu_|ated using _SHDOM at 500 m MODIS resolution ] J_>‘ rface effects excludes some over £ oo g it
with 23 viewing direction appropriate for MODIS Aqua. ) A fast Monte Carlo scheme for Poisson model of broken clouds is used g rrections. Over all correction is LI = L osed
* MOD04 cloud masking procedure is applied to select “good” pixels. compute 3D cloud induced diffuse flux to account for cloud-surface effect. 3 %. The rest is due to cloud- s pre A ose
There are 100188 “good” pixels in all 80 cloud scenes, and number of This is an example of the Poisson distribution of broken cloud field (from 8 rosol radiative interaction. o 2 o
‘good” 10 km x 10 km boxes is 3154. Marshak et al., 2008). g ool BT s
o
=1
12
(%]
o
2
o

340D T fanofk o1ybnoig



https://core.ac.uk/display/42724817?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

