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Do organized systems interact differently with their environments?

Photo: NASA


https://iopscience.iop.org/article/10.1088/1748-9326/ab7130/meta

What controls tropical MCS precipitation intensity?

Photo: NASA
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Data and Methods
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MCS and non-MCS precipitation strongly dependent on CWYV,
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Larger systems rain more heavily.
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Larger systems rain more heavily.

MCS (large dots)
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Larger systems rain more heavily.
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Larger systems rain more heavily.

MCS (large dots)

6

Data: TRMM
TMI CWV,
TRMM PR,
ISCCP B1

273KWon-MCS
272K Nor-MCS
271K Non-MCS

N

272K MCS
271K MCS

o -,
45 30 15 f
CWV - W _ fnm]

Precip [mm/h]
N

Précip [mm/hr]
o [\ £ >

non-MCS (small dots)

1

Convective Frac
Stratiform Frac

0 e JAEEE o Lo
-45 -30 -15 0 15 -45 -30 -15 0 15

CWV - WC [mm] CWV - WC [mm]

Schiro et al. (2020, JAS)

Photo: NASA

-

y MW&““’ S P

MCS precipitation
systematically higher than
non-MCS systems for the
same thermodynamic
environment

Not because fraction of
precipitating points is lower
for non-MCS systems



https://iopscience.iop.org/article/10.1088/1748-9326/ab7130/meta

Larger systems rain more heavily.
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Remarkably similar relationships over land and ocean
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CWV-Pmax relationship largely independent of surface temperature
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Regional differences
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Regional differences may be related to large-scale dynamical regime
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Regional differences may be related to differences in buoyancy
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What controls tropical MCS precipitation intensity?
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e Total column moisture and buoyancy available to deep convection
e System radius — larger storms rain more intensely
e larger convective cores = less entrainment into convective cores?
reduced re-evaporation of precipitation?
e SST does not seem to strongly modify precipitation intensity at local scales
* It does, however, condition the large-scale environment to favor high
moisture and buoyancy
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Neelin, J. D. (2020). Environmental controls on tropical mesoscale convective system precipitation
intensity. Journal of the Atmospheric Sciences, 1-48.
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What environmental conditions favor MCSs?
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Data: AIRS L3 1°collocated with lat/lon of MCS centroid 6 hours preceding MCS detection
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What environmental conditions favor MCSs?
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Data: AIRS L3 1° collocated with Iat/Ion of MCS centroid 6 hours precedlng MCS detectlon
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What environmental conditions favor MCSs?
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e AIRS shows anomalously high moisture in the lower troposphere leading Ag

P

convection in many regions in composites 6 hours preceding convection
* Magnitudes and vertical structure of the anomalies differ regionally and

diurnally
FUTURE WORK

e Using AIRS to study the moisture-convection coupling in terms of causality
* How do regional differences in the vertical thermodynamic structure of the
atmosphere relate to regional differences in convective characteristics and
extreme precipitation?

Schiro, K. A., Sullivan, S. C., Kuo, Y. H., Su, H., Gentine, P, Elsaesser, G. S., Jiang, J. H., &
Neelin, J. D. (2020). Environmental controls on tropical mesoscale convective system precipitation
intensity. Journal of the Atmospheric Sciences, 1-48.
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