Analysis of a Parallel Stratiform Mesoscale Convective System during the Midlatitude
Continental Convective Clouds Experiment

Andrea Neumann?, Michael Poellot?, Zhaoxia Pu?, David Delene’!, Mark Askelson’
'University of North Dakota, Grand Forks, ND <“University of Utah, Salt Lake City, UT
Corresponding author contact info: andrea.neumann@my.und.edu

Introduction C|oud Mlcrophysms Bimodal Distribution Results
The parallel stratiform (PS) mode of SNNENN o e 7 T4 v wna uoo D < D* D = D* Bimodal diStfibUtiOf(\jS' are fi? toa e T 1 TR ol R
mesoscale convective systems (MCSs) has :‘>,," o W R B | PISCEWISE gahnma SHIDHTON gL, 4114111 TP LT TLF
received little research attention compared - qql @ T 1 | ? f ? %tf] | O \\“i)) 16‘1’&‘?[[)))) [[))i[[)) -Hf ;::tﬁgtﬂ*mzHitﬂll-:;::||L|ii|[|:|l|::|:‘;:”il‘i{f}f
o . : R 1100 4 : E 1o N, U2 axp(— A, | > 63C Bl {111 gl
to the trailing stratiform (TS) and leading ﬁ M 3 . T el ] o p(=4; | e T T T 2D
stratiform modes (Parker 2007). 08 et 2o | 2" | where D" is the smallest diameter
Leg 5 M8 éii T T W T T of the second mode e
This case StUdy examines the kinematic e m— 6.0x10*  6.1x10% 6.2 meBZE 1fond]64 x10* §5x10° 6.6x10* o o | NO1’ U, and )\1 show little e o '
sttucture, (_:Old pool effeets., and The Unlver3|ty of North Dakota Citation Il Weather L o dependence on temperature. This | =~ - = .
microphysical characteristics of a PS MCS W rosearch Jet was flown on six level flight legs LB et B % i é HJT] - may be due to limited sample sizes. ————————
that was sampled during the Midlatitude through the PS region of this. Legs 1 through 4 ‘- é 1 o | acel- e
Continental Convective Clouds Experiment W \vere completely above the melting layer, leg 5 was ST R ST I v increased with increasing T'and
(MC3E) on 11 May 2011. in the vicinity of the.O °C isotherm, and the last leg B s A s A gheegreegvselrr% I\?vﬂlt??hlgrresa;fng T which_m,‘ ) *;. , ‘
o | | was below the melting layer. ... suggests that aggregation was i/ e e, T
The motivations for this study include: ool 1 ' oceurring in the stratiform region RS
. A lack of in-situ measurements of PS Ten-second averaged hydrometeor distributions _ | LT ﬁ ' ol HUPS.3
MCSs. computed from two-dimensional cloud probe (2DC), |l - ° & = @ A & 4 4w  Paricleimagesfromthe 2DCand -
. Uncertainty in the interactions between PS [if cloud imager probe (CIP), and high-volume oo the HVPS-3 show that aggregation
MCS and the cold pool (Bryan et al. 2004; prempttatlen spectrom_ete_r version 3 (HVPS-3) data oo oo SETe T oo S0 WAS OCCUrTing in the PS region.
Parker 2007). were fit with gamma distributions of the form
« Sensitivity of numerical weather prediction . N(D) = NODHexp(-AD). . C ld P | A | : Conclusions
odels to variations in microphvsical where N(D) is the number concentration; D is the O OO0l ANAlYSIS | |
o Ui et al 2009 ahd hydrometeor diameter; and N, p, and A are the To determine the effect of the cold pool upon the || ¢ The pre-storm wind profile and storm
schemes (Li etal. ) intercept, shape, and slope parameters, MCS, a mesoscale community Weather Research evolution were similar to those observed in
respectively. These results were compared with the lland Forecasting (WRF) model simulation is In previous studies of PS MCSs.

- - - - results found in McFarquhar et al. (2007), analyzed. The WRF simulation is also compared @ < The presence of bimodal spectra,
Kl_ne_matlc_ Wlnd AnaIYSIS henceforth known as MO7. to Oklahoma Mesonet surface data to determine decreasing N,,decreasing A, and increasing
Subjective analysis of Doppler velocities | S how well the model simulated the convection that U with respect to increasing temperature
from the Vance Air Force Base, OK (KVNX), Unimodal Distribution Results occurred on 11 May 2011. indicate that aggregation was occurring in
Wichita, KS (KICT), and NASA S-Band Above the 0°C isotherm, both ST the stratiform precipitation region.
Transportable Dual Polarimetric Radar N, and A decreased with e » The microphysical processes in this MCS
(I\tPOL) show the a.pprOX|mate kKinematic increasing temperature (T), - [; 3. are similar to processes found in TS MCSs.
wind structure of this PS MCS. The star on Jjwhile u increased with ST A WRF simulation of this event suggests
the KVINX CAPPI dehotes the position of lﬂ;iesgé?gggtgg |\ev§gggests £ = that the growth of a cold pool has an effect
the AtmO,Sphe”C Rad|at|0n Measurement Occurring IN the Stratiform 10_10;91 ““““ ngngL“Lﬂgbng& UpOn the |OW-|eV6| W|nd ﬂOW
Program’s Southern Great Plains research W gion I
facility. | o : 3 Y |

- Comparing these results with E R G
MO7:p ° _Hw | W+ The temperature difference between the Acknowledgments
-1 .  Asin M07, the total water £ o 5 center of the cold pool and the pre-storm This work was supported by NASA grant
—— < oims: weere content (TWC) and total q . - R environment in the model simulation is similar NNX11AP12G.
150007 : Ij; particle concentrations (N;) -« ? to that of the actual storm.
L e i - decreased with increasin T o © e Both model data and the Mesonet data show
% 2222_% 2;:: ;: 3 T. ° e | there was very little outflow extending ahead of Refe rences
KVNX | : 3000:}_<<=<= » Values of p and A fall within the MCS from 16 to 21 UTC. Bryan, G. H., D. A. Ahijevych, C. A. Davis, M. L.
53kmAGL @ % e o T I—;g the ranges of y and A : "M* There is an increase in the easterly component j§ VWeisman, and R. Przybylinski, 2004: An
el ) reported in MO7. P Bﬁ of the low-level storm-relative wind between 17 assessment of convective system structure, cold
« Above and in the melting T i ] and 20 UTC, during which the MCS pool properties, and environmental shear using
. . layer, values of N, fall within .. .. .. .. .. .. transitioned from PS to TS mode. This observations from BAMEX. Preprints, 22nd Conf.
= 00] | Ii: the range reported in MO7. = = o 0T suggests that the cold pool did have an effect I(\)/In SevegLocal Storms, Hyannis, MA, Amer.
2 o000 i—— |8 € X% : * Both N, and TWC are lower upon the MCS tranS|t|on to the TS mode eteor. Soc.
: 6000_:—-&1*;:{ N than the N, and total mass ., = =" = = {&] = / COMHIEETS o peereesmamm D5 X WK Tao, A. PoKhain, J. Shimpson, and D. E.
R content reported in MO7. s ° E SRR 0]t LT ji7uTc B Johnson, 2009: Sensitivity of a cloud-resolving
118 UTC Mo w0 s o I . There were more bimodal .. tu] 1] [ model to bulk and explicit bin microphysical
1. B - spectra than in M07, which - _ T ittj§§ Zchem_es. _P?rt II:tploudJmAi;rophyéles 22d ZSEOT(;
is another indication of SIE %é IIIIII : o S ynamics fISractions. J. AImos. =el., 8o, '
WRF 18 UTC 7" aggregation. B I AR McFarquhar, G. M., M. S. Timlin, R. M. Rauber, B. F.
e o wal AT Jewett, J. A. Grim, and D. P. Jorgensen, 2007:
. Southerly storm-relative wind flow above 5 [ These results suggestthat - | / ________ ““ 0 \S/terr;[[ci:fe)%agzbl_llty O; ,?AIOUd Hﬁdr%meteoi-s n the
there are similarities in the 3 q s B iy Wi H dion ot viesoscale Lonvective
km above ground level (AGL) gave the microphysical processes 2 ? 0 % N - B Systems and Bow Echoes. Mon. Wea. Rev, 135,
MCS its PS Characteristies. | occurriné 1 this PS MCS and E D ‘ ggﬁ 3405-3428.
- NPOL data shows a persistent region of the processes occurring in TS ° T o L TS | Parker, M. D., 2007a: Simulated Convective Lines
rear inflow, a feature not seen in the WRF MCSs. A echtl 5 o THIRUES with Parallel Stratiform Precipitation. Part I: An
. . T e " PR RS o = Archetype for Convection in Along-Line Shear. J.
model simulation. 11052011 ot 20 UTC t0503km usL T T e Atmos. Sci.. 64. 267-288.




