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Precipitation is a difficult variable to measure:
30-y climatology for HKKH from datasets
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Total Precip. [mm /day]

. and even more difficult to predict:

CMIPS models over the Himalaya
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One issue: intense localized convective rain cells

TOGA-COARE data
von Hardenberg et al, GRL 2003
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3 Another of the many .ssues
{4 s elf-organlzatlon in preClpltatIO“ p§tterns
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Formation of large-scale order
in turbulent RB convection

Large-scale wind and generation of mean shear
(rectification process, k=0):
Krishnamurti and Howard (1981)
Howard and Krishnamurti (1986)
Massaguer, Spiegel and Zahn (1992)

Large-scale wind leads to plume clustering:
Heslot et al (1987)
Kadanoff (2001)

Instability of the long-wave modes in

turbulent convection:
Elperin et al (2003)

Numerical simulation of 3D RB convection with periodic b.c.:
No k=0 mode

Hartlep, Tilgner and Busse (2003)
Parodi, von Hardenberg, Passoni, Provenzale, Spiegel, PRL (2003)



Coarsening of the plume pattern (Ra=107):
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Coarsening of the plume pattern (Ra=107):
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The coarsening 1s due to

clustering of convective plumes:
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Parodi et al, PRL 2004, von Hardenberg Phys. Lett. A 2008



What causes t}

he interaction of the,



Penetrative convection with constant “radiative”
cooling and lapse rate

Du
ﬁ:—Vp+Tz+ ‘Vu.

= (oTog/H) ' Te=H/K.

Trad = pCpTOUO V= FH/TO

DT /Dt +I'w = —J,/(pc,) + K V2T.
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Internally cooled convection: A fillip for Philip

M. Berlengiero?, K.A. Emanuel®, ]. von Hardenberg?, A. Provenzale®*, E.A. Spiegel
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convection does not'lead'to large-scale structures




Large-scale patterns in
moist precipitating convection:
A long history 6ffivestigations
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WRF model, periodic lateral BC
homogeneous lower boundary

WSM6 micrep
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Thompson microphysics
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Long- and short-wave cooling/heating
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MARCH 15 1979
“WRE at 4 Km.resolution over Europe,

" “hested into ERA-Interim, 30 y of simulation




Q2: what 1s the tradeoff
between convective i1stabilities
and imposed ordesingstiel
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