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IPCC AR4: Changes in precipitation estimated from climate models for
World’s most populated regions have low confidence (< 66% of models

agree on the sign of the change, white), especially in summer

Correlated with organized convective activity over continents

Projected Patterns of Precipitation Changes

©IPCC 2007: WG1-AR4

FIGURE SPM-7. Relative changes in precipitation (in percent) for the period 2090-2099, relative to 1980-1999. Values
are multi-model averages based on the SRES A1B scenario for December to February (left) and June to August (right).
White areas are where less than 66% of the models agree in the sign of the change and stippled areas are where more than
90% of the models agree in the sign of the change. {Figure 10.9}
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Slantwise layer overturning: A highly efficient regime of
convective organization
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Dimensionless quantities:

E =Ap/ipU; F. = \JU2/CAPE

Governing equation:
Viy =

G(Y) environmental shear H @ ,z)  updraft/downdraft buoyancy




3 forms of energy -- convective available potential energy
(CAPE); work done by the
pressure gradient -- define 2 key dimensionless quantities:

APE
E = Ap R-_C
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EARLY VIEW OF
OCEANIC TROPICAL
CLOUD EXSEMBLE

By lots of
Cumulo- Cumulus skinny clouds Arakawa &

Al Schubert (1974)
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PROPAGATING MCS: 3-D cloud structures (shallow vs. deep, convective vs.
stratiform, warm vs. cold downdrafts, and associated mesoscale circulation




Anatomy of MCS-type organization
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Parameterizations do not
represent slantwise layer
overturning
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CAPE = Convective Available Potential Energy




Propagating convection downstream of moutains
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Elevated heating determines start
position & start time of traveling
convection

~1000 km
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Meridionally averaged rain-rate

NEXRAD analysis . .
Carbone et al. (2002) 3-km explicit 10-km explicit 10-km Betts-Miller
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‘Grid-scale’ circulations capture propagating precipitation

Parameterized Explicit
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Resolution dependence

FCST=146 hours jb=130 je=159 FCST=147 hours jb=48 je=56

D A W Y =

o © ©O O O o

o O O O o o
LR B B

Pressure (mb)
~2
o
(=)

Pressure (mb)

FCST=146 hours jb=130 je=159 FCST=147 hours jb=48 je=56
- B . R T L e i e J 24
200

3-km & 10-km grid — realistic
30-km grid — unrealistic




Over to Mike Pritchard...




