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_FA was designea to.be simple and easy to implement WRF composite dBZ for N. India-Bangladesh, Same as above, but for 2-5 km Updraft Velocity Same as above, but for 2-5 km Column Graupel Same as above, but for LFA flash rate density
» | FA uses two proxy fields: graupel flux at -15°C (GFX) and At 11 UTC 29 March 2018:
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» GFX represents amplitude and time variability of LTG; VII
represents areal coverage of LTG; a weighted average blend
of 0.95GFX + 0.05VII gives best overall results

» Original LFA study used 2 km mesh, WSM6 microphysics, and
used only North Alabama storms for which North Alabama LMA
data were available for calibration; recent WRF efforts have
used 3-4 km CONUS mesh, with varying microphysics

» Since LFA was designed using single-moment WSM6, and
graupel amounts may vary with other microphysics options, it Is
necessary to examine sensitivity to model physics

* Here we document the changes of LFA diagnoses of peak T L
flash rate density (FRD) arising from a subset of available 51018 2025 50 35 40 45 50 55 60 65 VO
combinations of microphysics and boundary layer packages.
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= We apply the LFA to WRF output from daily 48-h, 4-km mesh 0 = 0 0 21 : F1 g1
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monsoon 2018 severe convective season, Initialized at 18z. LFA3: Peak Flash Rate Densitis
» Consider only 6-30 h output to align with diurnal cycle. |

= A matrix of 12 WRF forecasts was executed each day, with 4
options for microphysics mated with 3 for PBL.
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= The microphysics and PBL options are listed in Table below. mhem¥sU mhom M Thom MY T T s T T e T i
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Results Scatterplots: Peak Flash Rate Densities Scatterplots: Peak Threat Area Fraction
"LFA F, F, values are obtained for each of the 12 forecasts Note all slopes FRD.REF / FRD are > 1.0, except for REF scheme; thus all Here, slopes for each microphysics scheme other than WSM6 differ from 1.0 by
g;gttee(r)”lgg ;‘3 Ceoankvlerglt\)/evga%selgysrlggltzoal\rﬂeagozn%ﬁcte ; schemes produce less FRD than the REF. This implies under-production of amounts > SL_SIG, indicating statistical significance. Thom needs area boost
and an %stimatep of F is computed from the slope of the linear graupel ice hydrometeor species. Statistical analysis shows only two MYNNZ2 by about 2.0 (too little cloud ice/snow in anvils). PBL scheme impacts are minor.
regression line in the Scatterp|ots_ We seek to learn if the F SChemes exceed 10+SL_SIG and diﬁer Signiﬁcantly from REF SCheme.
slopes differ significantly from 1.0. Note that for one
experiment, th_e reference WSM6-MYJ run, all the F estimates Table of Schemes Summary
collapse to unity, as expected. We apply the same for F,. « Microphysics schemes (4 tested): = As with WRF model simulated convection in general, Acknowledgments
. T_he scatterplots ShO\_N th_at the I'a-.th F never exce_eds 1.21; - Goddard (GODD) LFA output IS sensitive to cloud and PBL phySiCS. » \WRF simulations were performec as part of a
differences are not significant, with only 2 exceptions. : wglgng?r?nl eqlrjnac)S;nCé%Ltj%leS-meocT;n(tVSITsl_l{A%l;ﬂ) = WRF convection is also sensitive to model initialization NASA/SERVIR Applied Science Team funded project
. ?r:/?rlr? e:ofr? rMIVIY\I(\II\II\II\ZI2HeRXI§I(3€erCLIJr% 'Oﬂ\:\gm as\c;ﬁll;?;hogriielirgvs - Morrison%ouble-momentp(MoRR)_ uncertainties and unresolved errors. for the Hindu-Kush Himalayan regional hub, and were
relativgly large F bias to REF run. F \I/Jalues differ from 1.0 . " Large sensitivity exists in HRRR-like Thompson used for analysis of the model physics sensitivities
by more significant margins depend?ng on microphysics ) PBYL Phy-sl'j:S- schetm?sé%;ested): microphysics and PBL, for which original LFA examined herein.
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= The ratios F, F, may be applied to the LFA calibration constants - Mellor Yamada Janjic (MYJ) calibration constant needs to be multiplied by 1.13 to NOAA GOES-R Office and NASA provided support for
to produce better results; HRRR scheme suffers from too little - Mellor Yamada Nakanishi Niino 2.5 (MYNN2) give proper FRD amp!ltudes. this lightning research effort.
graupel and too little anvil ice, compared to REF scheme. o | | * Thompson microphysics scheme also shows poorest
» Simulated storms and their LFA peak FRDs are also sensitive ) th3 =12 goTbltrr]]atlon?]tested; mfgas?le 10 test correlations relative to reference data, suggesting low
R e myriad of others physics combinations. - o
to other aspects of forecast initialization (not shown). Results here are therefore MOT exhaustive. predlctablllty of HRRR LFA OUtpqt- |
* Need to validate HRRR LFA against GLM observations.




