Evaluation of the MYNN Planetary Boundary Layer Scheme in the
Hurricane Weather Research and Forecast (HWRF) system UNIVERSITY

Evan Kalinal>3, Robert Fovell?, Mrinal Biswas®, Kathryn Newman35, Evelyn Grell3$, Laurie Carson®5, James Frimel%37 AT AL BANY RSy
1University of Colorado/Cooperative Institute for Research in Environmental Sciences, Boulder, CO

DTC

State University of New York

2NOAA Earth System Research Laboratory/Global Systems Division, Boulder, CO 9,
3Developmental Testbed Center, Boulder, CO Istate University of New York (SUNY) Albany, Albany, NY %
SNational Center for Atmospheric Research, Boulder, CO <
N( AR " SNOAA Earth System Research Laboratory/Physical Sciences Division, Boulder, CO C I R E S 2 ‘&é"v
ATIONAL CENTER FOR ATMOSFHERC RESEARCH 7Colorado State University/Cooperative Institute for Research in the Atmosphere, Fort Collins, CO %V'MENTOFCO“
Motivation Eyewall dropsondes used in comparisons: 12 UTC 10 October HWRF CTRL and MYNN comparison: Local Mixing
* Does replacing the operational Global Forecast System (GFS) Eddy Diffusivity- Simulations CBLAST (Zhang and Drennan 2012)
Mass Flux (EDMF) Planetary Boundary Layer (PBL) scheme with the Mellor- e R Y ocdiz
Yamada-Nakanishi-Niino (MYNN) PBL scheme in HWRF provide comparable or o R ™ T ndcaAT
- absenations
better tropical cyclone forecasts? IR
-
* How do the temperature, moisture, and mixing vertical profiles in the hurricane fuw _(\~
eyewall compare between the MYNN and GFS EDMF configurations of HWRF? > Peak momentum * il Suing o
miing occurs at 3 \ uring CBLAST, the
/ | K omentum
N - higher height (1200 m) 0 e
The Hurricane Weather Research and Forecast System ; IR ok o e
0 5 g
* Nonhydrostatic, coupled mesoscale model utilizing the WRF-NMM core S -
* 13.5-km parent with storm-centered 4.5- and 1.5-km nests, 75 levels et oy ()
o . 5 5 . B Momentum Diffusi
* Physics: scale-aware SAS cumulus, modified Ferrier-Aligo microphysics, GFS — ————
EDMF PBL, GFDL surface layer, RRTMG radiation 1000 L oo e 1000 } = Wt et - %
* Implemented operationally at NCEP to provide forecast guidance for g - - 3 o ! =
tropical cyclone track, intensity, and structure. B fue o & } g
R I P e— fu | [ || 8 3 ; fe ¢‘
E o [neianismiad HWRF conrl ] ek hermal ming .
@ ] proftesrom 100-1000 23 o G % Durg couST the
i =l L I - £ / bt imomly St et
) 8 W sty o,
TR Repeecg’ T Stna Temer oo —— P
Atlantic Ocean ‘ I Diffsi
HWRF workflow || | @ — = e
Hurricane Track and Intensity Forecast Statistics S o LB
) E fm : gz 1200] he pranct
Mean Track Error Absolute Intensity Error o i Faad a
Atlaniic Basin Alantic Basin it P o2 HWRF CTRL s
w W W w wpweemosenEnw £ . az >1,whiein
. i £ W ool wo 2c FUGRE MYRN, observations
4 a w0 generally more moist - ) 01 itis <1 and (right) suggest
g 3 ] thanwReMw | varies more aprandd
& H w0 . with height in Rumber of
o H o O ] Ton B e e e 07 thePaL ==
i HWRF CTRL and MYNN comparison: Kinematics Prandtl Number (Km/Kh)
Y REEEEREEX) Te W ek e m w w e Summary
o o e & 1. Hurricane track and intensity forecasts produced by HWRF MYNN for three 2018
In general, the performance between the HWRF control and HWRF MYNN is Fh 2 Atlantic tropical cyclones (Florence, Isaac, and Michael) are generally comparable to
comparable, except at early lead times for intensity. o = the HWRF control forecasts.
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Case study: A HWREF forecast of Hurricane Michael similar temperature and moisture vertical profiles within the lowest 1 km as
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