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e, Outline
1. Baé’»k}ground

deep convective system vs SST:
dehydration of convection
2. Method: TRMM satellite & ECMWF
CERES + VIRS + TMI
ECWMF: boundary layer moisture, vector wind
3. Results
DCS characteristics, wet processes, radiative feedbacks

4. Summary
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Matching TRMM CERES, VIRS, & TMI data
Cloud detection, WP, Radiation, and rain




y; Data sources and geophysical @
properties
Sources Properties
CERES SSF Ac, albedo, SW and LW fluxes, SST

under clear/cloudy, dry/moist conditions

CERES VIRS cloud Ac, Te, P, T, De, IWP, LWP
product
TMI rain clouds: Ac, RR, precip. LWP/IWP;
non-rain regions: Ac, LWP, W§, WV_,
Es, SST

ECMWF V,w, T(z), WV, Es, SST
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Cluster Radius (km)
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DCS area coverage vs SST
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Deeper convection under warmer SST conditions could cause higher
rainfall efficiency, which would result in DCS reductions in warmer
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environments. Why is there no evidence of DCS dehydrations?
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Rainfall efficiency

* 1= RR/Ms
= RR/(-0WV, /ot + E - Ve WV V) (1)
for lowest S00m PBL
ecmwi: WV, Es and Ve WV V_

 Moisture supply to DCS clusters:
M, =-0Q,/0t+ E -V QV (2)

tendency, evaporation and convergence



Rain efficiency (%)
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Moisture transport for anvils @

. Moisture for anvil-cirrus clouds:
* M, =Ms-RR=Ms(1-n) 3)
* AM_,, = A(Ms (1 -7)) ©

* change of anvil moisture transport with T

* AM_ /M, =AM, /(Ms (1 -n))

. = AMs/Ms — An/(1 —n)

. ~6.3% —3%/(1 -0.15) =2.8% (5)
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Moisture supply for
DCS and anvil formation
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Water ratio
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% Feedbacks: radiation fields @
DCS Radiative Forcing

related to clear skies
FLW - (_LWDCS) o (_LWclr) - L‘Vclr o L‘VDCS (la)
Fow =S =SWpeg) = (8 =SW,) =SW,. —SWyg (1)
Fnee = Fow + FrLw (1c)

Generalized Radiative Forcing

due to DCS development from

an existing environmental condition
GLw = CLWpes) = CLWe ) = LW, —LWyes - (22)
Gow = (S =SWpeg) = (8 =SW,,)) =SW,, —SWyg (2b)
Gret = Ggw T GLw (2¢)
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Note: Clr, Env and DCS represent values for clear, environmental
and DCS skies. Thus, F = Clr - DCS; G = Env — DCS




SW radiation
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Net radiation
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Summary @

DCS precipitation and its efficiency increase with
SST, especially over warm environments. In spite
of this, DCS area coverage increases with SST.

 Both the boundary layer moisture supply for deep
convection and the moisture transported to the
upper troposphere for cirrus-anvil cloud formation
increase. These results significantly differ from
hypothesized dehydration scenarios for a warm
climate.

 The average net DCS radiative forcing from
environmental conditions is relatively weak (about
—20 W/m?) while the radiative forcing from clear
conditions is strong (about —125 W/m?2).

- a negative DCS radiative feedback
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Backup Slices
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DCS vs DSST & convergence
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SST diff (k)
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Boundary layer moisture
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