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a Introduction N

Cloudy radiances provided by satellite instruments naturally contain useful information about clouds and precipitation presented in the filed-of-vies (FOVs) of the

instruments, and should be desired by numerical weather prediction (NWP) models. In order to benefit from the assimilation of cloud- or rain-affected microwave radiance
data, it requires to have a better characterization of the observation errors for satellite radiances under cloudy conditions than that used in the current GSI. To achieve that, it
is necessary to first understand the biases from the satellite observations and corresponding simulations. To simulate passive microwave radiances in cloudy or precipitating
conditions requires better knowledge of the scattering properties of frozen hydrometeors. Typically, snow particles are represented as spheres and their scattering properties
are calculated using Mie theory, but this is unrealistic and particularly in deep-convective areas, it produces too much scattering in mid frequencies and too little scattering
at high frequencies. These problems make it hard to assimilate microwave observations in NWP models, particularly in situations where scattering effects are most
important such as over land surfaces or in moisture sounding channels. In this study, Mie and the discrete dipole approximation (DDA) scattering data base are compared
for the simulation of brightness temperatures from the Advanced Technology Microwave Sounder (ATMS) using the Community Radiative Transfer Model (CRTM)
\developed by the US Joint Center of Satellite Data Assimilation (JCSDA). J

e Comparison of Mie Sphere and DDA for Hurricane Irene N Comparison of Mie Sphere and DDA for Hurricane Sandy N
Hydrometeor Profiles from HWRF 6-hr Forecast ATMS Channel 17 (165.5 GHz)
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e Liu (2008) produced scattering
database that contains pre-computed
optical properties of non-spherical ice ~ °" & ‘a
particles, and made it practical to e *
incorporate discrete dipole
approximation (DDA) results into
fast radiative transfer models for
microwave data assimilation.

Geer and Baordo (2014)
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Characterization of ATMS Observation Error under Cloudy Conditions Using Collocated TMI Data
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Summary
e The simulated ATMS brightness temperature is very close to observation in upper level temperature sounding channels. (not shown)
¢ The ATMS bias of channels 1-4 shows the LWP/IWP-dependency.
* The brightness temperature simulations from the two scattering coefficients display obvious difference in channels 16-22. DDA can correct the underestimation of scattering at those
channels.
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