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Abstract

Cloud droplet effective radius (DER) and liquid water path (LWP) are two key parameters to quantify the effects of clouds on the exchange of energy and water. Additionally, DER and LWP can be used to characterize the characteristics of precipitation (i.e., growth/decay phase, liquid content, etc.) and provide useful information into physical precipitation retrieval schemes.  Traditionally, satellite retrievals of cloud DER are based on satellite reflectance measurements from a single near IR channel, plus visible and thermal IR data. They cannot describe the vertical variation of DER from the cloud top to cloud base. When computing cloud LWP from cloud optical depth and DER, the latter is effectively assumed to be a constant. Chang and Li [2002, 2003] proposed an algorithm that can retrieve the vertical profile of cloud DER and cloud LWP using multi-channel measurements at 3.7um, 2.1um, and 1.6um. These channels are very similar to those that will be on the GOES-R Advanced Baseline Imager (ABI).  

In this investigation, the multi-channel algorithm is applied to NASA Moderate Resolution Imaging Spectroradiometer (MODIS) on the Aqua satellite, which also carries Advanced Microwave Scanning Radiometer (AMSR-E). The microwave observations of AMSR-E contain information on precipitation and LWP. By analyzing the products of MODIS and AMSR-E, we will show the vertical variation of cloud DER and its application in characterizing the precipitation process, in particular, in “warm rain” regimes.  Case studies along the U.S. west coast where such processes can contribute to significant rainfall will be presented.  Finally, the impact of the inhomegeneity of cloud DER on the satellite retrieval of cloud LWP will also be discussed. 
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