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A study on the predictability of
dual polarized radar data assimilation

Ji-Won Lee' and Ki-Hong Min'*

Dept. of Atmospheric Sciences and Center for Atmospheric REmote sensing, Kyungpook National University

’BK21 Weather Extremes Education & Research Team, Kyungpook National University

Dual-polarization (dual-pol) radar variables, such as differential reflectivity (Z,,) and specific differential phase
(K,,), provide additional information on hydrometeor types, sizes, and water content. A dual-pol radar operator
that employs scattering calculations using the T-matrix method for rain and the Rayleigh scattering approximation
for ice can more accurately convert model variables to observed variables. Assimilating dual-pol radar variables into
numerical weather prediction models enhances the forecast accuracy of rapidly evolving mesoscale precipitation events,
Consequently, there is a need to develop advanced radar observation operators capable of calculating dual-pol radar
variables using the microphysical variables.

In this study, a dual-pol radar operator is developed specifically for a numerical forecast model specializing in the
Korean Peninsula. Traditional dual-pol radar operators have been found to overestimate radar variables around the
07 level. To address these issues, the modified observation operator assumes that wet—snow and wet—graupel do not
exist in regions with strong updrafts and downdrafts. Furthermore, by incorporating the axis ratio of snow derived from
ICE-POP 2018 data, the calculation of Z, and K, as constant values in subzero regions is improved, allowing for a
more accurate representation of dual—pol variables for solid hydrometeors. Applying this improved observation operator
in DA addresses the underestimation of the mixing ratio of solid hydrometeors. Overall, the results suggest that the

improved operator enhances precipitation forecasting accuracy.
Key words: Dual—polarization radar operator, Radar data assimilation, Observation operator, Precipitation forecasting.
% This work was supported by the National Research Foundation (NRF) grant funded by the Korea government

(MSIT)(No. 2021R1A4A1032646), the Korea Meteorological Administration Research and Development
Program under Grant RS—2023-00237740 and the Brain Korea 21 program.
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Refining coupling strength between soil moisture and latent heat
flux by modifying evapotranspiration partitioningand its effects on
land - atmosphere interactions in the KIM system

Hyeon—]Ju Gim, Myung-Seo Koo, Yonghwan Kwon, Wonheung Kim, and Jaeyoung Song

Korea Institute of Atmospheric Prediction Systems

A coupled response of latent heat flux (LH) to soil moisture (SM) refers to coupling strength (CS), and it is a branch
of achain composing land —atmosphere interactions. Literatures reported that SM —LH CS tends to be over—estimated
in commonly utilized land surface models (LSMs). Focusing on the regions in India, where the LSM’s over—estimation
of the CS is apparent, we obtain more realistic SM—LH CS by adjusting LH-related parametersin the Korean Integrated
Model (KIM); specifically, soil evaporation decreases because it is strongly coupled with SM, and plant transpiration
increases because it is weakly coupled with SM. As a result of the parameter adjustment, the temporal patterns of the
LH variations are changed; when running LSM solely with prescribed atmospheric forcings, it is found that the temporal
) rather than SM. This

are more influential on LH variations through

change in LH becomes highly correlated to that in downward shortwave flux at surface (SW

down’

indicates that the limiting factorsof the photosynthesis, including SW

down?

the parameter modifications, because plant transpiration is mainly controlled by photosynthesis. In the atmosphere—

land coupled model, the impact of CS reduction on SW, is more pronounced. Additionally,it is found that surface

down’

temperature and planetary boundary layer height increase with reduced SW, by cloudy sky, leading to reduction of

down

LH and increase of sensible heat flux. This indicates that realization of CS of LH and SM possibly alters the atmosphere

simulations contributing to more skillful weather predictions.

% Acknowledgements. This work was carried out through the R&D project “Development of a Next—Generation
Numerical Weather Prediction Model by the Korea Institute of Atmospheric Prediction Systems (KIAPS)”, funded
by the Korea Meteorological Administration (KMA2020-02212).
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