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1. Objective and Background

MPAS-A is the meteorological foundation of a next generation global air Diurnal SW Radiation & Associated Statistics at Goodwin Creek site, Mississippi; July 2016 Average Convvective Noncorvlvective
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guality model being developed at the U.S. EPA to conduct retrospective air o ~ KF_WSM6_4612 Accumulated Preci
quality simulations. Accurate simulation of clouds and precipitation is KF_WSM6_4612 NT_WSM6_4612 i b TSNS

essential for modeling photochemistry and aerosol processes. Now that
several preferred EPA-developed physics schemes and options have been
Implemented into MPAS-A, the present study evaluates their use with
selected combinations of convection parameterization scheme (CPS) and
microphysics (MP) on different mesh resolutions.
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2. Approach

KF_WSM6_4612

BSRN (SURFRAD for CONUS)
observations were used for SW
radiation statistical evaluation at
available sites. Example GCR site

Specifications for 8 Simulations (4 CPS/MP pairs, 2 different meshes)
0 Model: EPA-modified MPAS-A v6.0
Surface Layer: Pleim (PSL)

_and Surface Model: Pleim-Xiu (PX) with GFS soil nudging e ein |

shown here is in north-central MS. _4612 Accumulated Precipitation
Land Use: MODIS 20-class on GMTED2010 topography Bl TTEaTR
Planetary Boundary Layer: Asymmetric Convective Model 2 (ACM2) |

3.3. Results: Longwave Radiation

Nudging: Grid analysis nudging FDDA, driven by 0.25°30.25° GDAS/FNL
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Radiation: RRTMG shortwave and longwave radiation Outgoing Longwave at the TOA, July 2016 Average LR S P B
: : : : Accumulated Precipitation Differences for July 2016
CPS & MP combination: - Mod-Kain-Fritsch (feedback to RRTMG, Bullock More clouds generally RF_WSMG_d612 NT_WSM6_4612 WSS 461n. PRISH Ve 481 PRISM
dynamic ) & WSM6 (KF_WSM6): New Tiedtke & WSM6 (NT_WSM6) as mean less OLR at the R TR R o B e, 5
i rmesbscale referencedsuite: Grell-Freitas & WSM6 (GF_WSMS6)- Grell- top of the atmosphere, Hi %% e
Freitas & Thompson (GF_Thompson)  a sonvectionépermittingd s ui t e  asSeenhereinthe | T
i Grid: 92-25 km (_9225) & 46-12 km (_4612) variable resolution meshes tropics for the slightly —_— Lo s samolated 4-km
(0 Simulation Period: July 2016, with 10-day spin-up from 21 June 2016 cloudier GF_Thompson CrSME 4612 eF-Thompson_4612 so GF_Thompson_4612 - PRISM .
| | EIREY S sl [ R S e SR PRISM precipitation
compared to GF. WSM6 ) R A " [ = veis dat
. LS g s || T analysis aata were
cases. Different from the NS SRS MRS Y
CONUS SW result : used for the CONUS
The KE used here is Column-Integrated Cloud Fraction, July 2016 Average CONUS OLR shows the R B - e R comparisons here.
KF_WSM6_4612 - KF_WSM6_4612 NT_WSM6_4612
based on KF from WRF | e ame— least impact for
v.3.9.1.1 and provides KF_WSMS, but is more
subgrid-scale cloudiness n agr.eement with !'[S Daily 2-m Temperature RMSE and Bias for July 2016
and condensates which E=Sa - - ERE | C|OU(.1IHESS shown in clobal = FONUS
are merged with the RH- GF_WSIL(}Im“é_4612 GF Thompson 4612 S-eC'[.I(.)n 3.1 (and | GF_WSM6_4612 GF_Thompson_4612 . ' f A
based resolved clouds, PeEEECeenr——— significantly cloudier ; N\
producing more realistic than the original KF : 3
CIOUd Coverage to aﬁ:eCt é:; InCIUded Wlth IVIPAS-A). ) 20160701 20160711 20160721 20160731 20160701 20160711 20160721 20160731
the radiation budget and === I | Global
preC|p|t§t|on |n- KF_WSM6_4612 - NT_WSM6_4612 34 Resu |ts: PreC| p|tat|on ;3 c
convective regimes. : : s s 3
Note column integrated Convective Nonconvective Total o -
) > D D i .
CIOUd fraCtlon Only ted Fj_I:eC pltatln to?r E?JUIyZ_OEL6 R ' 20160701 20160711 20160721 20160731 i 20160701 20160711 20160721 20160731
indi - = R Sl [l Y NS 1 Daily 2-m Specific Humidity RMSE and Bias for July 2016
indicates the Presente GF_WSM6_4612 _— GF_Thompson_4612 & 2l e NEREE Y £ g Gl i) I : f yCONUS
and areal extent of —— e T S| oba | 3 | e
clouds within a model _ e S~ e ; i
C0|umn and nOt CIOUd EE :ngm'o :ss ELT R ’-60 Tde TR w w & m m W 0 :g%mo :3 ELTaT . ’-du jde won s ow o ow e w1 T 0 13‘1315 I R | T ’—-;0 ;E N R % ~ % S
optical depth ) - NT_WSM6_4612 Accumulated Precipitation for July 2016 @ 2
. o ' g N P g “:_m _ _ "' —f" ' ‘? s o 3 = ! e :Q; = 2 -
. . \ T~' . 20160701 20160711 20160721 20160731 20160701 20160711 20160721 20160731
3.2. Results: Shortwave Radiation " e Global
Shortwave Downwelling at the Surface, July 2016 Average Accounting for subgrid — g : ’g :
KF_WSM6_4612 NT _WSM6 4612 - 5 5
KF clouds reduces the SR s .
surface radiation in = e 2 8 : :
convective regions as ¥ “" W Daily 10-m Wind Speed RMSE and Bias for July 2016
expected. For CONUS, , = CONUS
GF_WSM6_4612 GF _Thompson_ 4612 KF_WSM6 reduced SW R g Z e
the most over land, o [ =
despite not having the L i i
greateSt Overa” é% as , : NP‘ \ E 20160701 20160711 20160721 20160731 ? 20160701 20160711 20160721 20160731
integrated cloud fraction . Global = -
KF_WSM6 4612 NT WSM6 4612 coverage. Thompson _ e
microphysics with GF ) ;. .
produced slightly more | 3 :
cloudiness than : :
GF_WSMB6, also T e —

GF WSM6 4612 GF_Thompson_ 4612

Longitude

reflected here in the
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4. Conclusions
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surface SW radiation. . GF_WSM6_4612 - CPC % The NCEP/CPC data
Note that all hours are R g are global unified (i Using the higher resolution 46-12 km mesh generally produced better
included in this monthly gauge-based analyses results for this July 2016 study.

U.S. Environmental Protection Agency average, which reduces : &, dEE e > of daily precipitation on (i The KF_WSM6 combination best simulated observed precipitation.

Office of Research and Development the impact. e Maeereeseeeeee  a 0.DR0.5Agrid. U Comparison with satellite observations is needed for over-water evaluation.




