An Investigation of the Failed Retrievals in the MODIS Cloud Product: Frequency and Potential Causes
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I. Introduction MODIS RGB (2007146.2025)  2.1um failure 37m failure lll. Cases MODIS RGB (2007138.2125)

R n n
i * The left case shows that both
bands(2.1um and 3.7pm) have high
failure rate at the center of broken
clouds, where heavy precipitation
occurs. And the retrieval at 2.1um
often fails along the scattering angles
between 135 and 140°, which is the
rainbow angle.

This study investigates the frequency of occurrence of the failed optical thickness |
and effective radius retrievals and their causes for Moderate Resolution Imaging

Spectroradiometer (MODIS) onboard Aqua satellite together with Cloud Profiling |
Radar (CPR) observations on CloudSat satellite. In satellite-based passive remote

sensing, the cloud optical thickness (r) and droplet effective radius (r,), which has a :
strong influence on cloud radiative effects, are derived simultaneously from ‘ ,
reflectance measurements at two wavelengths, the so called bi-spectral method. i e e
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boundary might be indicative of retrieval artifacts.

Il. Failure rate of MODIS 7 and r, retrieval for MBL clouds IV Analysis of Potential Causes

B Analysis of technical causes
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® Analysis of potential physical causes
+ Connection with cloud horizontal heterogeneity (/,: Cloud_Mask_SPI) ¢ Connection with radar reflectivity from analysis of one months (May 2007)
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parameters, such as cloud horizontal heterogeneity, and sun and satellite geometry. We found that the retrievals tend to fail more often in inhomogeneous clouds and at some specific
angles in geometry. For example, failure rate is increasing at the rainbow and glory scattering angles and exact sun reflected angle. The MODIS granule side edge also have high failure

2.1um failure rate: 19.79%, 3.7um failure rate: 12.14% rate



