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The environments under which Mesoscale Convective 20w 15w 10°W CO nec | us | oNns
Systems (MCSs) form are often studied over specific
regions’?. However, fewer studies have investigated
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Fig 2: The 3 thermodynamic variables, CAPE, TCWYV (Total

| Column Water Vapour) and MFC (vertically integrated Mass
Flux convergence), show clear increases 5-10 hours before
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these environments globally34. Here, we perform a global
analysis of MCS precursor and contemporaneous

0.0002

0

0.0000

environments. This is done by comparing the locations of o _ _

. : . . MCS initiation, particularly at the 100 km and 200 km spatial
tracked MCSs to their environmental conditions, using a _
set of atmospheric variables which control the formation scales. LLS (Low-Level Shear) shows a weak increase, but
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and maintenance of MCSs, including CAPE, shear and _ - A unlike the other variables shows a strong increase across alll
moisture availability. R I scales after around 15 hours after initiation. The strong
Figure 4. PDFs of environmental variables within different MCS regions. Top: PDF normalized within . . . ..
30 40 50 60 each region. Bottom: PDF normalized taking into account area of each region (note, environment has a far grad|ent and h|gh Value Of MFC SuggeSt that It thlS IS A gOOd
The goals are tO a) produce a gIObaI an aIySiS Of TCWV (mm) Iarggr areathrlcm th_etﬁtheF;s),_givinggp::qbaliility of being in a particular region for a given value of .
. . Figure 1. MCS activity and corresponding environment off the west coast of Africa, shown to illustrate the environmental variable. keglons as in Hg. & Contender for fu rther analySIS-
enVIronmentS present befOI’e and dunng MCS occurren Ce, (Sregiions Ufe;d;n s%bigquen:]an)alésis. T(;VYV (goloulrs) oMnéhSe ER;ASgrid,gsl(\;voelll(asll\/cliEngg Erecipzjitaz;o&)k
contours at 2, 5 an mm hr1). Green dot and circles: centroid, an m an m radii m i 1ot i ithi
and b) determine the probability of finding an MCS for a 005 m b, e e, o ki S o e Bt 1o op) There 8 clea claTnetion peween e TS HT Fig. 3: Globally, the composite environments at MCS initiation
: : g : : and Tb < 241 K respectively (sometimes MCS shield is expanded by the presence of precipitation®). Both have convectve cores ana witnin surroun |ng snields 10r a . ) ) .

given environmental condition. The second goal is tightly been nterpolated to the ERAS gric indicate that all variables are generally increased at MCS

variables, with MCSs having higher modes for CAPE and
TCWV, and a higher tail for MFC.

aligned with those of (?ur .project MCS:PRIME, as we ai.m formation. There are some interesting regional signals (e.g.,
to develop a parametrization scheme for MCSs which is J reduced LLS over Africa) that require further investigation.
aware of the environmental conditions. "/
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(Bottom) Very little variation of probability of being in each

CAPE (] kg™1)

region as a function of CAPE. Far more for TCWV and MFC, Figs. 4, 5: The PDFs of environmental variables within the 5
Methods 2 with TCWV in particular showing some regions where there is a regions (see Fig. 1) show that there are distinct differences
high chance of being in an MCS convective core. within each region, however these are only strong for TCWV

MCS Tracking Dataset: L
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when the relative area of each region is taken into account.
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* Feng etal. (2021)> MCS tracking dataset is used. . Fig. 6: Conditional MCS convection probability shows a clear

dependence on TCWYV, indicating a potential route for
including environmental conditions in an MCS parametrization
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Covers 60°S-60°N from 2000-2020.
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temperature, T, < 241 K for cloud shield, Tb < 225 K for e 1T scheme.
. . . time from MCS initiation (hr) time from MCS initiation (hr)
cloud core, as well as IMERG precipitation.
Fi 2. Envi tal conditi lative to MCS initiation time at 4 different radii, for CAPE, TCWV,
. MCS area > 4 x 104 km2, duration > 4 hr. as well as other e e e g e e i Further Work
the precursor environment is calculated by taking the mean environment at radii centred on the location of __,,,_—_::‘.'-‘-“" e I
i ; _ the MCS initiation centroid. After MCS initiation, the radii are centred on the centroid of the MCS as it moves. 00 Jmmat —f‘ﬁo 00 s-mls=;25 =1 00 e fzu'zsmﬁ ) ] _ _
ifetime-dependent thresholds. . _ . In MCS:PRIME, we aim to develop an MCS parametrization
Clear increases in activity seen for CAPE, TCWV and MFC 5-

Figure 5. As figure 4, but for shear.

scheme based on the Multiscale Coherent Structure

ERAS5 Environment: 10 hr before MCS initiation. Smallest spatial scale has the Too) L | : : : :
. r signal for all 3 shear variabl Ing differen .
largest response. Difference in timing of peaks (Top) Less clea _S g' arfora 3_5 ear variables being diffe Gf ¢ Parametrization® (MCSP). See the complementary poster
- Use several variables affecting the formation of MCSs: ' ' from each other in different regions. (Bottom) Only substantial by Zhixiao Zhang for our current work implementing this.
CAPE, TCWV and MFC all appear to be resources that are differences in far tail of shear distribution. . . . .
— CAPE consumed by MCSs. LLS friated v MCS ot - oare . We aim to include the TCWV relationship found here to
Su S. IS — Su SIS T _ 100 . : :
— TCWV (Total Column Water Vapour) d'y y 99 §ons 2 0rs S = make this scheme aware of its environment.
: : : ntergraaient momentum tran I't. S0 z — ocean
— MFC (vertically integrated Moisture Flux Convergence) countergradient momentum transport ﬂz § 0507 //\M
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