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Map of Northwestem Pacific and heat map of the number of typhoons
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=>» Research area

: 10°'N-25°N, 127°E-150°E

= Typhoons have crucial impacts on human life and

ecosystem

=» Understanding the factors controlling typhoon

intensity is important

=> For accurate typhoon intensity prediction,

identification of ocean’s effect is required

= Northwestern Pacific is the most
typhoon-active region in the world

(Main Development Region)
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=> Upper subsurface condition has influence to typhoon intensity  p,, etal 013

!

[ Tropical Cyclone Heat Potential (TCHP)
- Heat from surface to the depth of 26°C

- Upper ocean heat content

| - Favorable ocean condition for typhoon intensification
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= Upper subsurface condition has influence to typhoon intensity

[ Tropical Cyclone Heat Potential (TCHP)

Pun et al. (2013)

- Heat from surface to the depth of 26°C

- Upper ocean heat content

| - Favorable ocean condition for typhoon intensification

=> Pacific Decadal Oscillation (PDO) causes SST & TCHP variation \y.q, and chan. 021)

4 )
= TCHP changes induced by PDO might affect typhoon intensification?

=>» Statistical analysis for long-term (30 years) between PDO — TCHP — Typhoon
- J




| Data
TCHP data

< GLORYS12V1 (GLORYS) >
- Duration & Time interval
:Jan. 1%, 1993 - Dec. 315, 2022, daily

- Variance : Temperature

126
TCHP=Y,pC,(T—26)AZ,

z=1

Leipper and Volgenau, 1972

Typhoon data

PDO data

< JTWC Best Track Archive >
- Duration & Time interval

:Jan. 1%, 1993 - Dec. 315, 2022, 6 hourly
- Variance : Maximum wind speed (Vmax)

- Typhoon intensification

Vmax gradient = EVmax

< PDO index >

- National Oceanic and Atmospheric Administration (NOAA)
- Duration & Time interval : Jan. 1993 - Dec. 2022, monthly
- Strong PDO case (To check the different pattern of each phase)

Strong positive PDO > 1.14
Strong negative PDO < 1.14

| PDO index | > o (o = Standard deviation of all time PDO index (= 1.14))
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| TCHP distribution change by PDO phases

TCHP Hovméller diagram
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RESULTS & DISCUSSION

| TCHP distribution change by PDO phases
TCHP distribution map

Normal PDO summer

Strong PDO summer

= Mean TCHP (Normal PDO)

: 86 KJ/ecm?, 102 KJ/cm? (16 KJ/cm?)

= Mean TCHP (Strong PDO) : 74 KJ/cm?, 105 KJ/cm? (31 KJ/cm?)

= Higher TCHP in the Northwestern Pacific during negative PDO phase
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| Relationship between TCHP and Typhoon intensification
TCHP vs. Vmax gradient scatter plot
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=» Confidence level : 90%, Confidence interval : [0.28-0.36], [0.47-0.58]
=> Significant relationship between TCHP and Vmax gradient

=> Higher correlation in Typhoon cases
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| Typhoon intensification by PDO phases
TCHP vs. Vmax gradient scatter plot by PDO
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= Confidence level : 90%, Confidence interval : [0.33-0.63], [0.52-0.73]
= Higher TCHP & Vmax gradient in PDO (-)
=> Higher correlation in PDO (-)

= More possibility of typhoon intensification in PDO (-)
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| Typhoon intensification by PDO phases
Change of background TCHP during typhoon passage

Sl

= Mean background TCHP of each Typhoon point
=» ATCHP : (TCHP of D+1) — (TCHP of D-1)

Ocean heat loss after Typhoon passage
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| Typhoon intensification by PDO phases
Change of background TCHP during typhoon passage
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= ATCHP : D+1 Typhoon passage - D-1 Typhoon passage
= PDO (+) : -23.6 X 10'8KJ, PDO (-) :-34.3 X 10"8KJ

= More heat loss during negative PDO period
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| Typhoon intensification by PDO phases
Vmax gradient distribution by PDO
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: [10.2-12.2], [6.1-9.6]

= Red dots : negative PDO
Blue dots : positive PDO

Gray dots : not strong cases

grad_VMAX (knot/day)

= More average typhoon
intensification during PDO (-)
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=>» Statistical analysis of the impact of long-term variability (PDO) on

ocean characteristics (TCHP) and its effects on Typhoon intensification

- PDO-induced TCHP changes show good relationship with typhoon intensification

1. TCHP distribution change by PDO phases
2. Relationship between TCHP and Typhoon intensification
3. Typhoon intensification by PDO phases

- Accurate ocean heat data is required for typhoon intensification analysis/prediction

4 )

GLORYS ?
- Update frequency is very low » Other Data?

- Not effective for typhoon prediction

. )
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=>» Statistical analysis of the impact of long-term variability (PDO) on

ocean characteristics (TCHP) and its effects on Typhoon intensification

- PDO-induced TCHP changes show good relationship with typhoon intensification

1. TCHP distribution change by PDO phases
2. Relationship between TCHP and Typhoon intensification
3. Typhoon intensification by PDO phases

- Accurate ocean heat data is required for typhoon intensification analysis/prediction

4 )

Al model (Pro-net) chae (2023)
- Produce near-real-time estimation

- Satellite-observed surface data (SST, SSS, ADT) = Vertical temperature profile

. )
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| Al data analysis
TCHP distribution map
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| Al data analysis
TCHP vs. Vmax gradient scatter plot

60 60
Over Typhoon R

40 40 s T
,_>.: ; L] .‘8. » ’.'. ~.
O (18] ..00. b . s °
> 20 S 201 % .?é'ﬂ's‘% "%
o o o oo - o o
c c . XA
= = ! 3.0. o % .‘o oJ* ¢
> 0 < 0 T, ™ {. ~'.o o
< < .‘ o} o e, hd El
S = e 0T
' —20 I I
© © «* °,
(@)] (@)}

_40 . - _40- . b
R: 0.30 R : 049
—60 . : ; —60 | . :
0 50 100 150 200 0 50 100 150 200
TCHP (KJ/cm?) TCHP (KJ/cm?)

=» Confidence level : 90%, Confidence interval : [0.25-0.35], [0.42-0.55]
= GLORYS result : All-0.32, Over Typhoon-0.53



| Al data analysis

TCHP vs. Vmax gradient scatter plot by PDO

grad_VMAX (knot/day)
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= Confidence level : 90%, Confidence interval : [0.15-0.55], [0.43-0.68]

= GLORYS results : PDO (+)-0.49, PDO (-)-0.65
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=>» Statistical analysis of the impact of long-term variability (PDO) on

ocean characteristics (TCHP) and its effects on Typhoon intensification

- PDO-induced TCHP changes show good relationship with typhoon intensification

1. TCHP distribution change by PDO phases
2. Relationship between TCHP and Typhoon intensification
3. Typhoon intensification by PDO phases

- Accurate ocean heat data is required for typhoon intensification analysis/prediction

- Al model (Pro-net) can provide appropriate heat content information for further

typhoon prediction
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Thank you

Contact : slidell@naver.com
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