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Kilometer-scale models improve mesoscale
convective system (MCS) simulations compare
to coarser resolution weather and climate
models. However, km-scale models operate in
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simulations (LES) that can resolve turbulent Fig. 2 - Visualization of the June 11, 2015, MCS over the SGP site during its mature phase as simulated using 12 km (left), 4 km (middle), and 125
motions to imprgve our understanding of m (right) grid spacing. Clouds are shown in gray, cold pools in blue, water vapor missing ratio in blue/red, and 10 m wind direction and speed in
arroOws.
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[ISGP] and Amazon [MAO] MCSs at DOE ARM and is selected for finer Ax simulations. (a,e) CAPE, (b,f) CIN and the (c,g) 0-3 km and (d,h) 0-6 km wind shear
Site at the MAO (top) and SGP (bottom) site locations. Line colors identify
/ the simulations with different Ax. Pre-MCS radiosonde observations are
2) analyze the convergence of MCSs processes shown in black.
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3) support the development of novel
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spacing. 4 MCSs were simulated using 125 m.
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Fig. 1 - Computational WRF domains for simulating MCS cases in the We find clear im provements in simulati ng
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colored contours show the model topography. The black circle shows the M CSS at Increasi ng Iy fl ner I'ESOI Utlon
location (_)f the ARM SGP_and M_AO site a_nd the black rectangle shows Brightness temperature [K] fOr:
the location of the LES simulation domain. — — — e — - -
Rodar refectivty a 21em (2] - up-and downdraft geometriesstorm
Table 1 —— N ——— I 2 20— i
Selected MCS Cases in the US Central Great Plains (SGP) and - o - = = - o - advera g e d I'd ft d y NAaMmICS
Amazon Basin (MAQO). Simulations in red boxes were ran wat .
125 i GiiE EPEEg Fig. 3 - Example of the observed and (b-j) simulated BT (gray contorts) - CO|C|-pOO| dyna MICS
| Date and time and radar reflectively (inlet in the lower left) at 2 km for the 17
Xeglen [UTC] e leTpeEy) November 2014, MCS casein the Amazon. Results using the Thompson,
SGP 2012.05.3104:00 Spring  Squal line Morrison, and P3 microphysics scheme are shown top-down and YSU, " - i
SGP 2012.06.1507:00 Spring ~ Squal line MYJ], and MYNN2.5 planetary boundary layer (PBL) scheme from left to Concern | ng the mOdeI thSlCS We ﬂ nd
SGP 201305090700 Sping  Squal line right. that:
SGP 2013.06.0509:00 Spring Bow echo . i i .
SGP  2013.06.1707:00 Spring  Squal line - thSlCS that work well in mid-latitudes
SGP 2014.06.0204:00 Spring Squdl line . . . :
o o0 e Bomcte might result in spurious results in the
SGP 201406120600 Spring  Squal line tro P ICS
SGP 2014.06.28 16:00  Spring Weakly organized . . .
SGP 201407101000 Summer Trainingline - mlcrOphy5|CS play d Iarger role in
SGP 2016.03.08 15:00 Spring Weak squall line 1 : -
| | simulating central U.S. MCSs while
SGP 2016.06.1810:00 Spring M esoscal e convective complex . . . .
SGP 2016.07.2909:00 Summer  Squdl line ng her reSOIUthn reSUItS In an Improved PBL SCheme
Vo gg ;q"::;ﬁ"nj”syste“ simulation of MCS environments over
B . . Aknoled t
MAO 2015.06.2114:00  Dry Squdll line M AO b u t n Ot n ecessa rl Iy Ove r S G O ( FI g " Thi:?'eesegti?(vevgsssupported by the US Department of Energy Atmospheric System Research, an Office of Science
MAO 2014.04.01 15:00 Wet A= el Biological and Environmental Research Program (Grant No. DE-SC0020050). Data were obtained from the Atmospheric
i . felrdngllns 4) S ati a I ra d ie n tS i n MAO ( Fi 5) a n d Radia-tion Measurement (ARM) user facility, a U.S. Department of Energy (DOE) Office of Scienceuser fa_cility managed _by
MAO 2014.12.1014:00 Wet Local, weakly organized n p g g . Ehe Bk|olog||cc?lanr<il_ El:wro:;\mental Researc?_ Program.tI]\CICARclshsponsoreﬁtfy th I\l_at|onai1IOS<é|§2§eDF6oFl{.|)|2<9:lglt_||§)(n. We _v;oglcél like
MAO 2015.03.28 15:00 Wet L ocal, weakly organized 1 NOSERTSO\(,ZVOE[g)jta!cgijor;aple;r?gn;r?fgi?ngigr?gyl:t?aﬁs T_ggorr;t?ry sepyoennsr;)ere(d bs’fﬁ/e/ N%It.%rﬁél S;:ience/ Foundation) PrOvVIEEE Y
' ] S G P e nVI ro n m e n tS ( n Ot S h OW n ) a re bette r underCooperative Agreement No. 1852977. This research Lllsed resources of the Argonne Leadership Computing Facility,
MAO 2015.04.1212:00 W&t Squall line I d t h . h A which is a DOE Office of ScienceUser Facility supported under Contract DE-AC02-06CH11357.
MAO  2014.10.0413:00 Transiion Squall line Fresolved a | er /AX. Literat
MAO 2014.10.18 14:00 Transition Local, weakly organized g Pll'e?l'll‘?AL.II;.(,eGe, M., Valle, A.R,, Wang, D. and Giapgrande, S.E., 2022. Towards a Unified Setup to Simulate Mid-Latitude
VG AT T - Saudl I and Tropical Mesoscale Convective Systems at Kilometer-Scales. Earth and Space Science, p.e2022EA002295.
11, . faAnsiaon Uall l1ine
. . R -Vallel AN, Prein AF, Ge M, W D, and Gi de SE (submitted) Grid
MAO 2015.11.0612:00 Transiion Squdl line sr?;::?n'sg s?anesitivities_rg:’nsimulaied mig—nlgtitugg anc;atr;g;?cnalemesozlcjalzIco?wectir\lle sys-
isiE R de e SEs R esEs dee overpass of the MCS over the tze/Tls in the convective gray zone. JGR: Atmospheres

corresponding ARM site as defined in Wang et al. (2019).



