»; Necessary conditions for TC development:
1) Warm sea surface temgperatures (> ~26° C)
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- Necessary conditions for TC development:
1) Warm sea surface temgperatures (> ~26° C)
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Necessary conditions for TC development:
2)Off equatorial location'(Coriolis effect)

The International Best Track Archive for Climate Stewardship

Saffir-Simpson Hurricane Wind Scale
(IBTrACS) stores global tropical cyclone information.

Category 1
Intensity Missing Category 2
Tropical Depression Category 3
Tropical Storm Category 4

Category 5 e




: . «:;.:‘Neceséary condiﬁonsgfor TC development:
3) Relatively “weak’” gértical wind shear

Low wind shear High wind shear

tarm's

latent heat
is focused
over larger
ares.

¢ Franklin (2005)




Necessary condltlonsjor TC development:

3) Relatively “weak’® yértical wind shear
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: :;‘&;Necessal'y conditions for TC development:

3) Relatively “weak’” gértical wind shear
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A lg}Necess'ary conditions for TC development:
| 3) Relatively “weak’* gértical wind shear
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Necessary conditions for TC development:
4) Pre-existing finite am ide cyclonic verticity
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Necessary conditions for TC development:
4) Pre-existing finite amplitude cyclonic vorticity
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: ~ Necessary conditions for TC development:
4) Pre-existing finite axn”‘e cyclonic verticity

Bahamas

Cape Verde [

ATOLL 200 hPa Bracken and Bosart (2000)

c. ATOLL level Cape Verde cases d. 200 hPa Cape Verde cases

Composite streamlines (thin solid) and relative vorticity
(every 0.3 x 10~ s'1, cyclonic solid and anticyclonic dashed)
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Necessary conditions for TC development:

The International Best Track Archive for Climate Stewardship Saffir-Simpson Hurricane Wind Scale

(IBTrACS) stores global tropical cyclone information. Category 1
Intensity Missing Category 2
Tropical Depression Category 3
Tropical Storm Category 4

Category 5 e




Necessary conditions for TC development:
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x | Troplcal cyclqpe structure:
Primary and secongdd#y circulations
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Troplcal cyclajie structure:

R
: Primary and secm" circulations
Rainbands
t'— CIRRUS smsw——j
-4
ES NER |
w zr'RA‘I':JBANDS' RAINBANDS r MOAT i CIRCULATION 60
100 ak f ' ~ 55 | I
oor TTTTTTTTTTT T T T & 50y I
2 r; . g 45 |
300' gy ~ I
= I
2400 | $ 2] 1
5500—‘ = { T} 5 2] I
& . £ 5 1
600} | - -k _
3 & l A 3 g’ 20 I °
700.1 £ 15 I Radius of
sool' {1 - VY= F 10 :maximumwind
900 { (RWM)
. — N —— — — — —— — ————

sfc —— T ' 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150
0 | 2 3 4 5 6 7 8

: Range (km)
Frank (1977) RADIUS (degrees latitude)



Tropical cyclone structure:
Primary (tangential) circulation
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F16. 9. Two-dimensional cross section of Vs (m s™) in stationary
(NAT) coordinates. Positive numbers denote cyclonic flow.
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The positive, cyclonic
circulation 1s HUGE
(~10°), but only
extend out to a
radius of ~3°-5°
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aloft from 2° outward

Winds are maximized
at the top of the
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Tropical cyclone structure:
Temperaturganomaly

Latent heat release makes tropical
2 N cyclones WARM CORE
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Tropical cyclone structure:
Temperature anomgaly: Warm core
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Tropical cyclone structure:
Secondary (radial).€irculation
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Tropical cyclqpe structure:

100-25C MB
251-330 MB

oo e e e 2 0S8 Frank (1977)
Fic. 15. Plan view of ¥V, (m s7) in NAT coordinates at 150 mb.

The upper-level OUTFLOW is concentrated in jets
northeast and southwest of the center.




Tropical cyclone structure:
Outflow jets
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The upper-level OUTFLOW is concentrated in jets
northeast and southwest of the center.

In the composite, there is also evidence of a trough to the
northwest of the TC like in Bracken and Bosart (2000).




Tropical cyclone structure:
Convergence angd divergence
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Tropical cyclone structure:

Vertical maotion
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