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1. Background and methods 2. Seasonal variations of ice cloud property retrievals
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The consistency of multi-angle reflectivity radiative transfer simulations 20
and satellite measurements is evaluated by applying spherical albedo 30
differences method (Doutriaux-Boucher, et al. 2000) to data from the
MISR sensor.

Data and Methods:
The Multi-angle Imaging SpectroRadiometer (MISR) instrument (Diner, et al.
1998) has nine cameras that view clouds with a wider range of scattering

angles than the MODIS sensor with a nadir camera only. 3
Therefore, it is possible to check the consistency of an ice particle model over

a wide range of scattering angles by using multi-angle observations from the
MISR.

lce cloud thickness and effective radius are retrieved using bi-spectral
shortwave retrieval techniqgue (Nakajima, and King, 1990) based on '
reflectivity of MODIS from MISR and MODIS collocated dataset. 72 80
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Fig. 2. Global distribution of the ratio of ice cloud optical thickness with best-fit roughness (02) to ice cloud
optical thickness with 0.5 roughness (02 = 0.5, same as MODIS collection 6 products) in (a) MAM, (b)

3. The influence of solar zenith angle on retrievals JIA, (¢) SON, and (d) DJF.
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Fig. 3. As in Fig. 2, but for ice water content in (a) MAM, (b) JJA, (c) SON, and (d) DJF.
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5. Summaries

_ We apply the discrete ordinate solver (DISORT) with 16 * Retrievals using multi-angle observations with a wide range of scattering angle show that the best-fit ice particle roughness is primarily a function

2 streams as the radiative transfer scheme. of SZA. The retrieved median best-fit ice particle has more severe roughness in high Solar Zenith Angles (SZAs) than low SZAs.

5 As input variables, ice cloud optical thickness and ice water « The seasonal variations of the ratio of ice cloud optical thickness and ice water path with best-fit roughness (02) to ice cloud properties retrievals

content are based on ice particle model with best-fit with 0.5 roughness (02 = 0.5, same as MODIS collection 6 products) are highly correlated to the seasonal shift of SZA. A high median ratio for ice
— | | | e roughness (see Section 3). cloud optical thickness / ice water path more likely occurs in high SZAs.
TR (Wi est— o - ICE (WIm)amo00m, " Ice cloud radiative effect (IRE) is defined as the shortwave . Best-fit roughness model estimates higher ice cloud optical thickness and higher ice water path almost always, but especially in high SZAs.

Fig. 5. Latitudinal-median difference between flux difference between conditions with and without ice - Compared to ice cloud shortwave radiative effect based on ice cloud property retrievals with best-fit roughness, MODIS collection 6 products
shortwave radiative effects of ice clouds at the clouds present. underestimate surface cooling effect by ice cloud; i.e., too much shortwave flux reach to the ground for ice cloud in MODIS Collection 6 products.
surface with best-fit roughness and result with IRE =(Fy, = F,) g = Fronn = Foetoar—sio « Since SZA varies seasonally, these features may improve our understanding on the observed seasonal variations of satellite ice cloud property
0.5 roughness. retrievals and associated cloud radiative effect.
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