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ITOP Science Questions

What are the air-sea fluxes for winds greater than 30 m /s ?
What is the surface wave field under typhoons ?

What is the three-dimensional response of the ocean ?
How do ocean eddies affect this response ?

How does the ocean affect typhoon intensity ?

How does the cold wake of a typhoon disappear ?



ITOP Operations

Scientists from >6 nations involved

Operations Centers in Monterey and Guam,
Data Catalogs from EOL and MBARI

Operational/research model products from
16 high-res systems

300 flight hours, >60 ship days from US and
Talwan Vessels

/700 dropsondes + DOTSTAR, 600 AXBTs
deployed




ITOP Facillities

Lagrang
lan- _
Float ) . i : DOTSTAR

.j.l

o

Wave Wires (8)




40

ITOP 2010 - Resources

9
-
T

! T T - r T
| e ——

120 40 60 80 100 120 140 160
Hours of maximum wind speed > 60kts in 1972 - 2003 typhoons

304

. »

‘ ' A ' s  Q v

gy ¢ */\"i'l.' . l
1

-~

Forecasts, Models, Satellites
sf‘ : *

‘\.)

ot

Latitude (°N)
o
()]

(N
-

-

.. ?"Okinawa

Vessels .
US & Taiwan® .+ DotSt Air-Deployed
Y o < B Floats, Drifters *
Gliders

Typhoon

P
Tirb‘q

115 120 125 130 , 135 140 145 150
Longitude ( E)




Wake

Sampling

Ship

ITOP 2010 Storm Operations

128°E

136°E

-5 v
optic
Surveillance
24°N 7 ' PR {
\ ~1 | »5 Storm Survey
\ e
. L
|/ Wake Deployment
Float/Drifter '

Deployment £

Storm Survey

urvey

i

“|oat/Drifter |
- |Deployment

/ il
|J| »L Storm S

Synoptic
i Suryeillance

22

‘-s‘

Super Typhoon
JangMi, 2008
"
3
J 5
128°E 136°E




R/V Revelle Cruise Accomplishments

Cold Wake Cruise from 17 September -11 October

Detailed measurements on Typhoon Fanapi (Cat 3, 14-22
Sept)

2917 underway CTDs

10 gliders deployed, all operational
172 VMP profiles

21 CTD profiles (water samples 12/cast)
3 sediment traps (2 recovered)

3 superdrifters, 1 ADOS recovered

Coordinated operations with C-130 (AXBT intercomparison)




ITOP studies Typhoon Fanapi
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Developing Fanapi (IR-sat) C-130 tracks, storm
forecast position

- —
N — J \| 1 I O [
uL:owJ f { } Tropic:efiCancer : ] \ ‘ \ '[ .:
L cmercs“—[ ~p comon , [ N23: l l { 1 \ \
Y o] JCI0E) ’ N [ :
o L s |
13001?.%92 “01 7/08 I \ ] \ \ il'\
= .
o 506 00117169 e ]
) | | - " ol
P 1aco1jsa095,_,.c°0°”‘99 3 ‘ , . | J
06:C0l1e/09" b Co[‘IEaGE N2154 - . v
. 3 .
[=coicoliejo9 o | . o
1k 1 B
18 Co Jc;o‘-‘ e vV _ - 2 l
; 6532.co 15/09 : T _ |
06 00115109 4.0 ™
( l o\-.'”cﬁ‘-c'omcq v ' : _.
180014108 > —_ A S, - e
) Cg@ 12 00REIC0 aeds | . i
' |
CE:COMA/CE -
. i O "I A G oasdice 4 s, e
g S E127:8 E 325 E13T T (ES R E35; S
v ¢ 1 1 = |
| J % 6 -3_. b7 » 0 0] e
e NI 7 —

EASI/ ASIS2 (Morth)



Typhoon Fanapi (track and fcst)
(GE, IR-sat, Taiwan radars, C-130 track,
dropsonde times)
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Typhoon Fanapi Cold Wake Evolution

Eoth =0
09/19/10 04322 AMSR-E aqua-1 SST
| 09/19/10 04322 MTSAT-2 VIS
I\
AMSR-SST v | 5
MTSAT Vis
24N
-
. 20N
% f.--ﬁ‘-;- :'iL : f -; - N

Haval Research Laboratory hti:'.p:_.' Jwnr. nrlmry.navy.mil/sat_products. htnl
<-- 88T Degrees (C) gt

T 26 27 30 C 31 |




Typhoon Fanapi Cold Wake Evolution
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Typhoon Fanapi Cold Wake Evolution
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Summary of Ty Fanapi with MODIS derived
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Thickness of the 26-27"C layer

| R/V Revelle Cold Wake Cruise
A | Track (black/color) in Sept-Oct
d 3 2010 and Fanapi storm track

Below-- with bottom topography
Left— with 26-27°C layer thickness
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R/V Revelle water column temperatures across Fanapi Cold Wake
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Typhoon Malakas Eye Sep 22, 2010 22:03 GMT

Northern edge of
eyewall clearly
defined while the
southern and
eastern edges
are not.

Center at:
19 42’ N
141 13’ E

Maug IslandstiWest Island)
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Typhoon Malakas Eye Sep 22, 2010 22:03 GMT

C130 Flight tracks
(blue), dropsondes
and AXBTs (big
red dots), HDobs
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=FMR wind speed [kt)

T5 Malakas: Flight:1200 UTC 23 September East-West Pass
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Typhoon Malakas Sep 24, 2010

Edge of typhoon
Malakas showing
scales of outer
bands.

08:49 GMT
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. Ty Malakas Cold wake, multi-source SST plot 9/26
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Ty Malakas Cold wake, multi-source SST plot 9/27
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Ty Malakas Cold wake, multi-source SST plot 9/28
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TY Malakas Cold wake flight
28 Sept 1230-2330 UTC
C-130 track (blue),

¢ dropsondes/AXBTs (large red
dots), HDobs (small red dots),

5 model derved SST, MTSat IR
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Ty Malakas Cold wake, multi-source SST plot 9/30
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ITOP Ship Aircraft Intercomparison
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Coupled COAMPS-TC Forecast for Typhoon

Track and Maximum Wind Speed (kt) Fore
CUAMPS FCST froem 2010191312, Skm
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STyMegi 16 Oct

(C-130 (blue)and DOTSTAR tracks
(red), float line (N-S near 128E)
Dropsonde and AXBT (big red
dots), HDobs (small red dots)
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C-130 cross-section 16 Oct
(2141-2221 UTC)

Flight level winds (green), SFMR
derived surface winds (black), surface
In rat d) and d de derived ‘
rain rate (red) and dropsonde derive : A A

lowest 150m wind speed (black dot)



STyMeqgi 17 Oct

(C-130 (blue-real and red-
planned tracks), float line (N-S
near 128E) Dropsonde and AXBT
(big red dots), HDobs (small red
dots)

TY MEGI: 17 October 1100-1134 MNE-5W Pass

C-130 cross-section 17 Oct
(1100-1134 UTC)

Flight level winds (green), SFMR
derived surface winds (black), : | :
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STyMeqi (IR sat),C-130 track (blue),
dropsondes and HDobs (red dots)
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Summary of Events
(ship track green] float tracks red], typhoon tracks [Olr
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Satellite image (MTSAT Visible) from 17 October 2010



ITOP Firsts

Airborne deployment of buoys and floats
Immediately ahead/ behind 2 typhoons and
1 super-typhoon in WestPac

High resolution measurements of 3 typhoon
cold wakes

USAF C-130 recon in radius of max-wind in Sty
\V/[<Te]

Rapid deployment of dropsondes and AXBTs
INn super typhoon high-winds

R/V Revelledeployment/high resolution olbs
INn cold wake of typhoon

Air drop AXBT/R/V Revelleintercomparison




