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Passive microwave radiation interacting with cloud- and precipitation-
related particles relies heavily on the microphysical characteristics (species, 
particle size distributions, densities, and shapes) in the radiative transfer 
process.  
 

Frozen hydrometeors are especially important factors in determining the 
amount of scattering occurring in high-frequency channels.  
 

Several studies have attempted to describe more reasonable hydrometeor 
distributions using various microphysics parameterizations (e.g., WDM6, 
Morrison, Thompson, and P3 schemes). 
 

Herein, we implemented a passive microwave radiative transfer 
simulation that considers various microphysical assumptions by creating a 
new Mie scattering lookup table and using a discrete dipole approximation 
(DDA) database. 
 

Furthermore, the simulated brightness temperatures (TBs) were compared 
with the global precipitation measurement (GPM) microwave imager (GMI) 
observations for the tropical cyclone KROSA (2019). 

Fig. 2. RTM-simulated TB attenuations under all cloud conditions with the GPM GMI 
observation at 37, 89, and 166 GHz V-pol channels. 

Fig. 3. Empirical CDF for the RTM-
simulated TB and GMI-observed TB 
at 89 GHz V-pol. 

Fig. 1. RTM-simulated TBs and GMI-observed TBs at 37, 89, and 166 GHz V-pol channels. The targeted 
case is the tropical cyclone (03:40 UTC August, 7, 2019). 
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This study aimed to implement a passive microwave RTM that 
considers various microphysical assumptions of bulk schemes. 
 
It was most important to match the microphysical assumptions of 
the radiative transfer simulation to those of the bulk schemes. 
 
This study provides valuable information about several ice-related 
microphysical assumptions and is meaningful as the first TB-based 
assessment of the bulk schemes with flexible ice density (i.e., P3 
schemes). 
 
More research is needed on ice habits. 
 
The study’s findings can be used for comprehensive purposes, such 
as an all-sky data assimilation system and satellite instrument 
retrieval algorithms based on a priori knowledge. 
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[At 37 GHz] There are unexpected scattering signals in WDM6 and MORR. 
These results are probably due to the presence of numerous large-sized 
graupels in WDM6 and snows in MORR. 
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[At 89 GHz] THOM exhibits similar TB 
distributions to the observations. However, 
WDM6 and MORR overestimate the strong 
scattering and underestimate the medium 
and light scattering. THOM’s microphysical 
assumptions (PSD and density) could be 
considered a good factor for reducing the 
discrepancies between the simulations and 
observations. 
[At 166 GHz] THOM is almost the only scheme that represents scattering 
signals similar to the observations. P3 schemes show low scattering intensities 
(due to “a dilution problem”). In particular, P3 2ICE affords little more large-
sized ice particles through a large sacrifice of small particles. This approach 
has produced worse results.  
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We chose nonspherical ice habits that could ensure 
consistency with the THOM’s microphysical assumptions 

as much as possible. 

For more 
information 
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= + Fig. 5. Similar to Fig. 2, but for 
the nospherical habits. 
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Fig. 4. Density plot with respect 
to the particle diameter. 
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