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Observed air-sea momentum flux in tropical cyclone winds
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Observed air-sea momentum flux in tropical cyclone winds

a 30-39 ms~ T MBL 50-59 ms~' MBL 70-85m s~! MBL a 4
= —— T — c
109 i 0 10-100 m
[ o10-150m
0k L A20-100m
E 3IF o20-150m )
- Qe.\,
10! |
£ Vickery et al. (20092, JAMC)
£ 100

Holthuijsen et al. (2012, JGR)
Ermakova et al. (2023, JMSE)

ms)
s =l
e
Cn (x10%

Air observation
(Drop sonde)

® Ref.17 ---- Ref. 39
B Ref. 16 Ref. 13
. E @ Ref.18 =— — - Ref. 46
" T T T [T ol P PR [T N (N T TN [N A |
0 50 20 30 40 50
1 U,y (ms™)

Nature)
speeds in fropical cyclones

x10”

0 s ' L L L
0 10 20 30 40 50
Uyo [m/s

Zou et al. (2018, Tellus)

Drag Coefficlent (C,,)
~ “
0 \ .
3.
. 1 \

8w 6w saw 92w SO0W [ 88w 24w 2w W
Longitude

Jarosz et al. (2007, Science)
Boftom-Up Determination of Air-Sea Momentum Exchange Under a Major Tropical Cyclone

Ed 30 3 40 a5 50 L]
Wind Speed (W, m 5™')

Ocean observation
(Ocean current)

Tomoya Shimura



Momentum transfer through waves
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Buoy locations
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Drifting wave buoy paths
Target period: summerin 2021 and 2022
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Wind (Momentum flux) estimation from wave specirum
(Shimura et al., 2022, JGR-Oceans)
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The analytic expression of the wave

energy spectrum in the wind-wave
equilibrium range (Phillips, 1985)
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Wind (Momentum flux) estimation from wave spectrum
(Shimura et al., 2022, JGR-Oceans)
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Reference wind speeds and wave simulations

® Reference wind data (Three data sources)
— Analysis data from Japanese Meteorological Agency’s Meso Scale Model (JMA-MSM)
* 1 hourly
« 5km
— The multi-platform tropical cyclone surface winds analysis (MTCSWA)
* US National Oceanic and Atmospheric Administration (Knaff et al., 2021).

* The wind fields are objectively estimated using multiple satellite platforms (sounder data from
six satellites and imagery data from four satellites) T,

* 3 hourly
« Since 7™ September 2022

— Parametric tropical cyclone wind
« Holland (1980)
» Based on JMA bast track
® Wave numerical simulation
— WAVEWATCH Il (ST4 switch)
— JMA-MSM wind forcing
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Conclusions

Vickery et al. (2009, JAMC)
Holthuijsen et al. (2012, JGR)
Ermakova et al. (2023, JMSE)

Zou et al. (2018, Tellus)

= c 4
10° |- [ ©010-100m :
cC = | D10-150m B
O ’(]_5‘ 10 fE e A20-100 m .+
= E © 20-150 m A> B
- - 3\' -
O O 0 l o -
= _ E = [ e e .
a O = E w [ T
100 E L[ S .
Lo : F 2% 520
LA ) 0 & 8 F [
<107 5 7Rl ‘ .
r —L T T J —F—WWw3 1F
12— :m: 5 WW3 (DragConst) . ® Ref. 17 . Ref.39
'W3 (DragConst) —F— OBS (vs MSMwind) i  Ref. 16 Ref. 13
10 _f_"“’““ MSMwind) 4 === COARE3.5 [ ® Ref.18 — — - Ref.46
r OBS (vs MTCSWAwind) | | S _ | ! ,
\—F—OBS (vs HOLLANDwind) Proposed line 020 ——— 30' T aol — 80 =
_ 8} g 3 U,y (ms™)
flt E
E = 3
= 6| i pt= | [ropical cyclones
'd o [
4 ! . no"’
N
2 t
l 3
, L i ) 0 L
0 10 20 30 40 50 0
Wind speed [m/s]
v =
5 Y ot pr 1 \
@) 5 : \
Co
O O
8/W €W 24w BEW “W 2w BOW
)
O Longitude 20 % 30 35 40 “% 50
O =2 < Wind Speed (W, m 5™
O Jarosz et al. (2007, Science)

Boftom-Up Determination of Air-Sea Momentum Exchange Under a Major Tropical Cyclone

Tomoya Shimura



