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Xwhy do we care about convection?

Direct concern
. - . . moist convection: upward flowing air
Aforecast convective preC|p|tat|on currents causing clouds to form

Aimportant feature of the water cycle {ﬂ%
dry convection dry convection

Feedbacks to larger scale M@

Achanges vertical stability

o warm surface (landr water)
Agenerates and redistributes heat
Aremoves and redistributes moisture

Amakes clouds, strongly affecting surface heating and
atmospheric radiation




Convectionresolvingsimulations

AClouds and convective transport partly resolved (e.g.
Weisman et al. 1997,Hoheneggeret al. 2008, Baldauf
et al. 2011)

ABetter representation of topography and surface fields

Almproved diurnal cycle of precipitation compared to
convection-parameterizing models (e.g. Richard et al.
2007, Ban et al. 2014)

ACan be applied to decadelong, continental -scale
climate simulations (e.g. Ban et al. 2014, Leutwyler et
al. 2016)
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Convectionresolving simulations

Two key Issues:

ADo we still need a (shallow) convection scheme?
AWhat is the best approach to parameterize turbulence?

(2) Diurnal cycle of convection over complex terrain

ATurbulence parameterizations not designed for mountainous terrain

Almportant sensitivities to changes in turbulence parameterization over complex
terrain (e.g. Panosetti et al. 2016)



Convergence
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ANumerical convergence: considers an increasingly
resolved numerical representation of a fixed set of
equations

APhysical convergence: insensitivity of flow

statistics with respect to both grid spacing and flow
physics
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AExternal convergence: includes the influence of
better-resolved external parameters (topography,
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Convergence
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Bulk convergence

Overarching goal

Understandthe bulk convergencebehavior of convectionresolving simulations with
respectto the feedbacksf summertimedeepconvectionoverland

Key guestions:

wHow doeghe representationof mass, moisture, temperature and momentum fluxes across various
horizontal resolutions influence the distribution of precipitation, cloud cover and the radiative
balance

w 2KAOK LIKe2aAOFf LINRPOSaaSa YR LI N¥YYSGSNRITFGAZ
complex terrain (mountains) improve bulk convergence?

wWhich spatial extent limitbulk convergence isimulations of deep convection ovieand?



Ideal |Zed Sl mu Iat| ons Surface precipitation (CTRL)
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A Diurnal cycle of convection over land 0 -
(Schlemmeet al. 2012) 6
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A Domain 200 x 200 kin .
EXxperiments

A Run for 6 days, consider last 5 days for analysis
CTRLcontrol run, standard case with no background w

(+ensemble)
A Explicit convection, hybrid 1D T&sed/2D WIND: CTRL + background wirgchlemmeet al. 2011)

Smagorinskyrbulence parameterization
MOUNTAINCTRL + 566 3Dgaussiarill

PRESCKTRLEIland-surface scheme (prescribed surface
fluxes)

NORADPRESCRadiation scheme (prescribed cooling
2.5K/day)
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A Interactive soil model and radiation scheme
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