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Tropical Meteorology
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Towering Cumulus Stage

Updrafts
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Figure 3.16 Photographs of the (a) towering cumulus, {b}, (c} mature, and {d} Baire 348 teoniy
dissipating stages of a thunderstorm. (a)-(c) were taken August 28, 1971, off the B ) 1eone)
southeast coast of Florida, looking westward; {d) was taken August 28, 1973, near

Naples, Florida, looking westward over the Gulf of Mexico (photographs copyright
Howard B. Bluestein).




I 1 1
50km 40 30
Rain Hail Lfold gravity current

Cumulonimbus
Cloud

(Simpsorl997)

Cumulus
Cloud

N oy
\ff/ e
= 9_9"'_"‘_6@/ head )

wake \
nose
cool outflow J

Z
7777777777 777777777777 7777777777777 77777777 Gust Front /77777

warm,
inflow




Downburst Classification

T Downbutdta 6 y € OO- 6 UAO- AT E R 6&3-U0t
aeoOyace

71 =+ ¢é E UHMicrdbirdid@acrobiirst

q Dr. Fujita
- macro bursts (greatemitbaim diameter)
- and micro bursts @ebslgsm diameter). )

T macrobdrgt? Ua oy e Od06¢ aoAaifiaA edes
Af UT Multiicell g 1

1 é -néctbbihsp T Uady e O0Od0¢ aoAdUA &
y O0 Siagle Cella o 1

11 6 E A asnicoobuisDC & 6 énadbbutse ¢ EAT E



Microburst

.Clﬂ'..l.l:l Base
(As high as 15,000 ft)

1000 N
Approx

Virga ot

Lignt Hain-v-li'-
1
I,

M

Horizontal / f,
[ Vortex £ A




Multicellular Thunderstorms
'ﬂyUCUBééUDUé- OARUT El &b a &
Ty ABOE6ABS6auPUa- 6 AfAUT BU&O

AT EROAUAO-EANT a0-a4¢eaAael-4a
1406 3aA hjuliicgithes CUAT EAaAAéT 6 A
yvi U6caeUCOAT - a6Ad6anRb6Aed A
Vv | &lee° @06
A0 3

SN



Multicellular Thunderstorms
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Multicellular Thunderstorms
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Multicellular Thunderstorms
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TIME SEQUENCE OF CELLS INA
MULTICELL CLUSTER STORM
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Adapted from Doswell. 1885
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Storm System
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Cells inside a storm
(system) do not
necessarily move at the
same speed and/or
direction as the overall
storm system

The storm system can
move as a result of the
successive growth and
decay of cells

It can also move because
the cell motion

Environmental winds can
have significant influence
on the cell and/or storm
movement, but the storms
do not necessarily follow
the wind.

STORM MOTION

WIND DIRECTION

__—CELL MOTION

MOTION

Figure 15.3. Schematic diagrams of the
(a) Wokingham, (b) Alhambra, and (c)
Rimbey storms, demonstrating the con-
cept of cell motion as opposed to storm
motion in an organized multicell storm
system. (From Marwitz, 1972b.)
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Figure 3.72 |dealized depiction of squall-line formation in the Southern Plains of
the United States during the spring (from Bluestein and Jain, 1985). (Courtesy of
the American Meteorological Society)
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Supercell Thunderstorms
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Speed of Lightning
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Side Flash
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Global monsoons
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Africa Monsoon
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The North American Monsoon

OLR, 200-hPa Streamlines and 850-hPa Wind Clim {1979-149495)
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Tropospheric Biennial Oscillation (TBO)

and Asian-Australian Monsoon
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East Asian monsoon
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East Asia: The Monsoons
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Summer Broad-Scale Circulations
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MEAN SEA LEVEL PRESSURE CI=2hPa AND 1000hPa WIND ' e R SR RSN L e ™
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ANALYSIS VALID FOR 00Z05JAN2006

MEAN SEA LEVEL PRESSURE Cl=2hPa AND 1000hPa WIND
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Indian Monsoon (IM)
and Western North Pacific Monsoon (WNPM)

Asitan Summer Monsoon Indices
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Indian Summer Monsoon Index

Indian Monsoon Index (normalized) — jja
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Western North Pacific Monsoon Index

Western Pacific Monsoon Index (normalized) — jja
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Webster and Yang Monsoon Index (WY M)

Webster and Yang Monsoon Index
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Webster and Yang Monsoon Index

Webster and Yang Monsoon Index (normalized) — jja
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