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WPS Domain Configuration
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Begin forecast at
Jun. 14" 0000 UTC Conduct the forecast until 1100UTC

NoDA (background ensemble mean)

forecast to 16 00 UTC
DA (Analysis ensemble mean)
10 hour spin up
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graupel) * MHEMCELT

(i e — (AR R - [EIHFA PR

FIEEET 7 A AE B E 77 EE BRI PR
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AR 12
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& LKL T R E88 > T ZKAIZ I &
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{1 S5 122 4 T A Y KR R (e L
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F = Fnax[min(qs/qr, q-/45)]%° 6)
Qrs = F * (qr + q5) @)
fw =4s/(qr + q5) ®)
Prs = prfu + ps(1 = £i) ©
Nirs = F % (Nps) (10)
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b BERIER R R - GForIRT
SRR T o RIS
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Hydrometeors (g/kg) Time Series
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Hydrometeors NT(#/m3) Time Series
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Abstract

The Taiwan Meteorological Radar Network is gradually upgrading into
polarization radar, which enables the use of radar data in different aspects. In this study,
a polarimetric radar observation operator, which provides a connection between model
and observational variables, was established for high resolution model verification. This
study used the National Center for Atmospheric Sciences (NCAR) S-band dual
polarized radar which deployed in southwestern Taiwan during Southwest Monsoon
Experiment (SOWMEX). A squall line case occurred on June 14, 2008 (IOP #8) was
selected. To ensure the analysis of dynamics and thermodynamic are close to reality in
this event, the ensemble-based data assimilation system is used to assimilate radar
reflectivity and radial wind. First, it is confirmed that the simulator can successfully
convert the model variables into radar echoes, the differential reflectivity and specific
deferential phase. Second, contour frequency by altitude diagrams (CFADs) are used to
compare the polarimetric radar observations and the analysis obtained from data
assimilation system. The precipitation system is further partitioned into convection and
stratiform areas and the characteristics of the numerical model in different regions are
evaluated. The results show that the simulations of the radar reflectivity are close to the
observed structure. Besides, the specific differential phase are closer to the observation
in the convection area while GCE and WSM6 are utilized. However, the differential
reflectivity is overestimated both in convective and stratiform regions, especially when
double-moment microphysical schemes such as WDM6 and Morrison are used. In
addition, the short-tern forecasts using analysis ensemble mean demonstrated that the
GCE and WSM6 perform better by evaluating the rainfall and CFADs of radar
parameters. Furthermore, sensitivity tests of different coefficients are investigated to
explore the variations of reflectivity and bright band structure by changing the
parameter settings of operator. Based on this research, a set of dual-polarization radar
parameter observation operators suitable for the Taiwan area was established to
facilitate the subsequent statistical validation of the numerical model.

Key Words: dual-polarimetric radar observation operator, dual-polarimetric
observation, model verification. doi: 10.3966/025400022020104801001



