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Type 2 Days:Type 2 Days:

Convection starts along the east coast, is 
quickly advected to the west coast where 
the two sea-breeze convergence zones 
merge, producing strong convection 
which is modified by the curvature of the 
coastline, and is finally advected out to 
sea. Synoptically the western extension 
of the Atlantic subtropical high is absent 
and a high-pressure system located over 
the southeastern US extends its influence 
over the Florida peninsula. Owing to the 
extreme subsidence associated with the 
high pressure system, convection is 
sparse. Only when the east coast sea-
breeze merges with the west coast sea-
breeze (this occurs easily as the 
synoptic-scale wind is stronger than 
average), is convergence strong enough 
to generate convection.



Type 4 Days:Type 4 Days:

They comprise many types of disturbed 
days including tropical disturbances 
(easterly waves, tropical depressions, 
etc), westerly disturbances (middle 
latitude short waves, dissipating cold 
fronts), upper tropospheric lows, and very 
moist tropical air. The behavior of the 
convection is unique to the particular 
nature of the disturbance, but rainfall is 
generally strong and widespread. Often 
within the widespread pattern of 
convection and rainfall, Type 1, 2, or 3 
patterns of convective rainfall can be 
discerned as being embedded within the 
system. Generally disturbed convection is 
weak (vertical velocities, not rainfall), as 
the stability is nearly wet adiabatic, and 
this is not as conducive to anvil 
production, although widespread cirrus 
may be present due to large-scale lifting.
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SummarySummary

� CCN concentrations are 
extremely variable across the 
Florida Peninsula.  At 0.75% 
supersaturation concentrations 
range from 250 to 2500 cm-3.

� Possible local sources of CCN 
are anthropogenic in Miami area, 
biological decay over peat and 
muck fields and over Everglades 
provide copious sources of 
ammonia that combines with SO2
to form ammonium sulfate 
particles.
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� Strong evidence for warm-rain 
(collision and coalescence) in 
lower portions of clouds.

� Graupel forms rapidly in cumulus 
clouds.

� Evolution of ice and water are 
consistent with a rime-splintering, 
secondary ice production 
process.

� The presence of supercooled 
raindrops accelerates the rate of 
production of graupel particles 
and dominance of the ice phase.
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We want to measure the efficiency 
of convective moisture transport 
into anvils.  We define “Anvil 
efficiency” (AE) as

upper tropospheremoisturedivergenceAE
CB sub cloud basemoistureconvergence

=
− −

I speculate that AE is much lower 
in transient cells with moving 
convergence lines than in 
persistent cells along “merged” 
sea breeze convergence lines.



Speculations cont.Speculations cont.

I define another parameter, 
tropopause transport efficiency 
(TTE) as:

moisture flux across thetropopauseTTE
CB sub cloud basemoistureconvergence

=
− −

TTE should be higher in cells 
along merged convergence lines.

Both AE and TTE should vary 
inversely with PE.  CB’s with 
lower CCN and high GCCN 
concentrations, should exhibit 
high PE’s and hence lower AE’s 
and TTE’s.



However, Braham (1952) estimated 
PE in Florida and Ohio Cb’s to be 
only 10% even though wind shears 
were weak.



Newton (1966) estimated in a squall 
line Cb that 45-50% of moisture 
entering cloud base reaches the 
ground, 40% evaporates as 
downdrafts, and 10% is injected into 
anvils.
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Type 1 Days:Type 1 Days:

Convection is characterized by early 
development of convection within the 
east coast sea-breeze convergence 
zone, followed some time later by 
convection within the west coast sea-
breeze convergence zone. Both sea-
breezes advance inland; but the east 
coast sea-breeze moves faster and 
farther than its west coast counterpart. 
Merger of the two sea-breezes usually 
takes place inland in the center and west 
of the center of the peninsula. The 
strongest convection, in the interior of the 
peninsula, finally begins to diminish 
during the early evening. Type one days 
typically have an easterly wind field 
supported by a east-west ridge from the 
Atlantic extending over the peninsula. 
The ridge is an extension of the Atlantic 
sub-tropical high.







Type 3 Days:Type 3 Days:

Early onset of convection occurs on both 
coasts. The west coast sea-breeze 
moves eastward and the east coast sea-
breeze remains anchored to the coast. 
Later in the day the two-convergence 
zones merge and a strong north-south 
line of convection forms along the east 
coast. Compared to the other two 
regimes, convection is more widespread 
and dissipation takes place later in the 
day. The subtropical high in Type 3 days 
is south of the peninsula resulting in 
south to southwest flow over the 
peninsula. A shortwave trough at 700mb 
is often evident, producing stronger 
vertical motion and windshear over the 
peninsula. Type 3 days are not simply a 
reverse of the easterly flow regimes 
because, while the sea-breeze evolutions 
are reversed, the fact the synoptic scale 
is disturbed alters the intensity and 
behavior of the convective systems.


