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I, Infroduction

e This study is to differentiate how shear and RH
progress during the onset of different
intensification rates, within three defined annuli
near and around TCs.

e This study encompasses all intensifying TCs in the
North Atlantic from 1980 to 2021, and we will
present the distribution of shear and moisture and
their respective evolutions, for three different
intensification brackets.



2. Datia and' methods

e Six-hourly TC fimes are chosen based on the National
Hurricane Center best track database (HURDATZ2).

e The previous 24-h intensification from HURDATZ2 is used
to classify storm times into slightly intensifying [SI, 5-10
kt (24 h)"-1], moderately intensifying [MI, 15-25 kit (24
h)"-1] ,and rapidly intensifying [RI, 230 ki (24 h)"-1].

e Each consecutive 6-h period is the beginning of a new
event, and therefore a singular TC may undergo multiple
SI, MI, and RI events across its lifetime.



2. Data and methods cont.
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e Gridded 0.25 x 0.25 European Centre for Medium-Range Weather Forecast
version 5 (ERAD) data are used throughout this study.



2. Data and methods cont.

Shear RI MI

All 695 (190 first event) 2069
Homogeneous set 376 (121 first event) 982

Weak shear (<9 kt) 125 226
Moderate shear (9-20 kt) 213 567
Strong shear (>20 kt) 38 189

SI




2. Data and methods cont.
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Relative Probabllity
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3. Probability:density: fiunctions: cont:
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3. Probability:density: fiunctions: cont:
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3. Probability:density: fiunctions: cont:

-3 Rl Inner Core
-~ RI Middle Env.
Rl Standard Env.
MI Inner Core
MI Middle Env.
MI Standard Env.
S| Inner Core
S| Middle Env.
-@- S| Standard Env.

=
(o)}

=
BN

ey
AV
i
®©
Q
Voo
n
c
®©
]
>

=
N

50 60
Relative Humidity Bin




3. Probability:density: fiunctions: cont:
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4 iime series

850-200 hPa
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4 Time series cont.

Radius Intensification Onset value (kt) —481t00(%) -24t00(%) —-12t00(%) Otol12(%) Oto24 (%)

Inner RI 8.6 —16.5 : —8.7 0.4 12.5
RI (first event) 9.1 =19.7 : —7.8 0.2 17.8
MI 11.9 —8.9 ; =19 =03 7.7
SI 13.4 0.7 : —1.3 3.9 3.1
RI 10.4 —8.6 : —63 5.1 16.3

RI (first event) 10.9 <112 : -84 9.3 18.9
MI 13.8 -5.0 ; 0.8 3.9 12.8

SI 16.4 5.5 : 1.6 3.6 1S
Standard  RI 11.5 —22 : —4.1 7.1 17:5
RI (first event) 127 —7.2 ; —6.4 10.7 20.7
MI 14.7 -1.8 : 2.2 4.9 13.7
SI 17.3 5.8 ; 2.2 3.4 7S




4 Time series cont.
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4 Time series cont.

500-700 hPa
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4 Time series cont.

Radius Intensification  Onset value (%) —48t00(%) -24t00(%) —12t00(%) O0tol12(%) 0to24 (%)

Inner RI 77.8 1.8 1.2 0.7 0.1 0.3
RI (first event) 76.7 1.9 1.3 0.9 -0.1 0.5
MI 74.5 157 1.0 0.4 0.5 1.1
SI 71.2 =25 -0.7 0 0.3 0.6
Middle RI 63.5 —3.7 —1.9 -1 -T2 o
RI (first event) 62.5 —4.0 -1.9 =0.7 -1.0 =17
MI 59.2 —-4.2 =235 ~1.2 —0.6 =13
SI 56.8 =0 —2.6 =12 -1 -1.6
Standard  RI 57.4 —5.0 =26 =19 =15 2
RI (first event) 56.5 =354 -2.4 =10 —1.4 —=2.7
MI 534 =52 -2.9 1.3 =12 =25
SI 312 —5.8 T -14 -1 -2.0




4 Time series cont.
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4 Time series cont.
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9. Shear-relative quadranis
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9. Shear-relative quadranis; cont.
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9. Shear-relative quadrants; cont.
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6. Shear direction
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/. New. levels for shear and RIH computiations
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Relative Humidity Deviation (%)

/. New. levels fior'shear and RIH computiations; cont.
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8. Conclusions

Combihing changes over fime and significance, we make the followihg
recommendations, in order of imporfance, for forecasters and
intensification models to further assess the adaptability of our
results into TC RI forecasting.

The significance is focused on the differences between annulic and
intensification rate as opposed to individual changes over fime.

The first is a focus on the increase in USR RH, in contrast to an
environmental decrease in the other quadrants, as this occurred for
907 of our homogeneous sample of cases.

The last suggestion would be to look at The shear within the 925-400
hPa layer, a shallower, lower layer than the current 850-200 hPa
layer in SHIPS-RII, as all annuli for RI had a significant change
between 48 h pre-onset and onset.






