Using radar data to evaluate
CRM simulations of TWP-ICE
monsoonal convection
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Model Description

« DHARMA run by Ann Fridlind and Andy
Ackerman at NASA GISS

— Oceanic lower boundary (T=29C)
— 176 km by 176 km by 24 km domain

» Horizontal resolution of ~0.9 km
» Periodic boundary conditions




Focus on Event A
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Convective/Stratiform Area

e Steiner et al -
(1995)
Separation -

e Convective and
stratiform area
represented
fairly well
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Rainfall (top) and Rain Rates (bottom)

Event A: 2.5 km Convective Rainfall

Event A: 2.5 km Stratiform Rainfall
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Event A:

Convective dBZ

A: ~6 km
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Convective Dense Ice

Event A: Dense Ice Profile Sample Size

T T | T | T I TTTINCTTTTTTTTT TTT IIII\II|IIIIIII| TTT TTITTTTT

Height [km]
Height [km]

2| : 2 -

0.0 0.2 0.4 0.6 0.8 1.0 0 1+10* 2+10* 3+10* 4+10* 5+10*
Fraction of Grid Points Samples [#]




Iive Updrafts
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Convective Summary

* Excessive dBZ aloft in CRM convective cores Is
a result of excessive dense ice

e 90" and 99 percentiles of updraft values at 6
km and below are about 3 m/s greater than
those given by dual Doppler

— Aircraft data from GATE, EMEX, TAMEX, KWAJEX,
and TRMM LBA show 90" percentile values of ~5-6
m/s between 3 and 6 km, similar to the model
although aircraft data is higher resolution




Stratiform dBZ

Event A; ~3 km Stratiform dBZ
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Stratiform DSDs
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Stratiform Summary

* While stratiform area may be comparable
between the CRM and CPOL, CPOL dBZ
values are higher reflecting differences in
the DSDs

— This Is caused by lower than realistic dBZ
values aloft (not enough ice)
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Conclusions Thus Far

A far higher percentage of rainfall in the model is

produced In convective regions as compared to
reality

« Simulated radar reflectivity is too high aloft in
convective regions due to excessive dense ice,
likely not entirely due to intense updrafts

— Graupel intercept parameter?
o Simulated radar reflectivity is too low throughout




Going Forward

e Use more observational data and 2-moment and
bin schemes to examine the microphysical-
dynamical interactions in more detall
— What leads to the high concentrations of dense ice

aloft? Improper entrainment/detrainment, growth
processes, size distribution?

— What leads to the insufficient stratiform regions
aloft? Problems in ice advection from convective
cores, insufficient mesoscale ascent, growth
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Downdraft Stats
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