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Part III, Tropical Convection,

III. TROPICAL CONVECTION

* Early studieg - 195074 Venezuela, Costa rica, P It
* Mator fiald experiments - 1970+, AMTEX, BOMEX, GATE, MONEX

* Cloud microphysics - Hawaii, Florida

* Recent Projects - Ivory Coast 1982-1985, Hawaii 1985-88, Tafwan 1987

* Most cbssrvations OVer ocsans; no topographie sffects, globai
laportance,

Sea surface (diffare from land) - unifory, alvays wer, slowly changing

(large heat capacity, radiatfon Penetrates),

Mixed layer 500-800 o (vs. 1 km aver land):

Ov = conat, q = const, 11172

Bouyaney flux decreases with altitude,
slightly Negative at cloud base 11173

Non-uniform; pPatches frog #ynoptic to smal) mesoscale (10-100 lan) .
Dus to varistions in ges surface temperatures and alr mass

histories.
Cloud sizes and Proportiong - larger clouds more 8lender 111/4
Cu fr. - opa psr 1 klz; Cu con. - one per 1500 knz I11/5

Off the coast of West Africa. Septenber 18, 1974

Sounding: moigc naar surface, instability beiow 800 mh I11/6

Cloud distribution from satellite and A/C I111/7-8

E/(»‘)



W/t

Radar echo distributions I11/9-11

Multiple aircraft penstrations 111/12 Precipitation and gloud

Moderats, variable updrafts

Precipitation at the ground - rain 111/22-23
Modal resulta I11/13-15
Ice particles observed aloft
Convective clusters 111/24
Squall line I11/25-26
Cunylonimbus Hurricane 111/27-29

Major scurce of precipitation Considarable similarity to extratropical storms

Ice multiplication contributes

Updraft and downdraft structures - definitions 111/16 Rining in convective reglons
dismeter, mean and maximum magnitudes at given Vapor growth and aggregation in stratiform region
altitude are log-norwmally distr. /17

Melting band i{n stratiferm region
updrafts are stronger than downdrafts ’

variations with altituds; updraft peak at mid-level
comparison to continental clouds - tropical waaker I111/18

Schamatic structuras I11/19
Wids, well-dafined updraft at leading sdge
Updrafts narrowar, stronger aloft
Coincident with precipitation aloft there ars mixed
up and downdrafts
In precipitation at the ground there is wide downdraft:
produces gust outflow,

Heacscals syatems

Convective cloud clusters 111/20
Slow motion - few meters per second
Evolution from major cells to atratiform precipitation
over 2-6 hours

Squall systems 1 111721
Fast moving - 15 m a
Sharp leading edge, line or arc
Strong cells followed by stratiform precipitation
within ~ 100 lm. Mesoscale lifting above 0°C level.
Steady state.

Hurricanes
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Fro. 2. Active cloud Lops (outlined by conlours) im the height interval 2,3 10 > 13 km, during t
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MODEL - OBSERVATION INTERCOMPARI SON
_— e e L vt ——

Caso: Gate 261

Undisturbed condicions wit]
Deeper clouds later in day.

Turpeinen 3d)
PARAMETER OBSERVATION MODEL
CLOWD TOP 3 km 3.3 km
CLOUD LIFETIME 20~60 min 35 min

CLOUD DIMENSION 4 km (typic,) & km
10 km {some)
2 lt-l (cloud
base) 5.7 km at 2.1km

3.4 kmat 3.0 kn

UPDRAFT MAGNITUDE

DOWNDRAFT MAGNITUDE

CLOUD WATER 1.6 q/."(ux) 2.4 g/} (max)
at 1.1 m at 2.25 km
PRECIP AT GROUND 2 mm nlieve) 36 ma et

20 m hr * {max) (max)
RADAR ECHO

45 dbz (max) 48 dbz (max)
CLOUD MOVEMENT variable N wards with
900 mb wind

14  siMuLATION SENSITIVE TO MIXING AND INITIAL RADIUS

%

Wt Voo dop

h small-moderate cumulus,

VRSEE 1423
{Nicolini 2d) fou 14)
1 km 2.1 - Txm
30 min 28-60 min
(to reach top)
1.5 ka

5.9 ku at 2.0 km
4.6 ko ot 2.4 kn

3.2 g/ (max)
at 2.5 km
9 m hr-l

2-23 mm _&r"!
(max) .

42 dbz (max)

N wards
very slow

wim/s)

e 241

. 2. Time serics illusirating definition of drafls and cores,
ad?:edzfron US C-130 st 5471 m, Day 251. An UMMIG
reach 0.5 m x~* and be positive for 0.5 km (~5 s) or more; a core
has to have w of at least 1 m o~ for 0.5 km or more. Dom
and downdraft corcs arc defined in the same way. Note b

1242 GMT
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