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Case Study of Wind Jet Transition and Localized
Responses of Wind Wave along the Pacific Coast of
Northern Japan by Synergetic Use of Satellite and In
Situ Observations

Shimada and Kawamura, J.Oceanogr., 63, pp. 953 to
966, 2007
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Southerly Wind Speed (m/s)

Northeasterly Wind Speed (m/s)
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Wind Speed (m/s)
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A study on wind-driven circulation in the subarctic North
Pacific using TOPEX/POSEIDON altimeter data

Osamu Isoguchi and Hiroshi Kawamura
Center for Atmospheric and Oceanic Studies, Faculty of Science, Tohoku University, Sendai, Japan

Tokihiro Kono

Hokkaido National Fisheries Research Institute, Kushiro, Japan

Covariance between the
time series of the first

EOF of the SLA SN
(Sveldrup transport) and
the cross-track velocities
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Introduction

Previous works about Oyahio/East Kamchatka Current variations

04/10/2003

Interannual variation ——

v'Southward shift of Oyashio water (subsurface N
temperature field) shows a good correlation with
wintertime atmospheric forcing (Aleutian low and
related Sverdrup transport) (Sekine 1988;

Hanawa1995) o

Kamchatka
Peninsula p

Okhotsk Sea

Seasonal variation

v'Hydrographic and moored buoy observations: strong
(weak) current /transport in winter /spring (summer /fall) ., .

Present study

Sea Surface Temperature ('C)

v"We demonstrate that altimeter and tide gauge sea levels are good indices of Oyashio/EKC
variations, which could connect dynamically the relationship between atmospheric forcing and

subsurface temperature fields in the previous studies.

v"We investigate in detail seasonal/intraseasonal evolution of Oyashio current and its effect on
sea surface /subsurface temperature fields off the Sanriku coast of Japan using derived indices.
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v Indices of Oyashio/EKC variations

vAltimeter-derived Eddy Drifting Velocity (EDV)
and Geostrophic Current Anomaly (GCA)

vTide gauge sea levels

14



Indices of Oyahio/EKC variations

P 7 T T

Trajectories of eddies

Comparison 10
between eddies e
propagating % ?
velocity and g ’
Sverdrup ’rrcmspon‘a>> | ;5;

L L L

Q4 95 96 Q7 98 Q9
year

v'"Movement of eddies over Japan Trench and Kuril-Kamchatka Trench
could be a good index of Oyashio and EKC short term variation
[Isoguchi and Kawamura ,2006]
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plot of normalized SLAs

Latitude

'|) Eddy Drifting Ve|°c“y (EDV) Along-trench distance (x-axis)-time (y-axis)

BEN | 40°N 42‘ N

Sea Level Anomaly
-Maps of SLA provided by AVISO

-Merged data from Jason-
1,Envisat, Topex/Poseidon,GFO

- time: Oct 1992 - Aug 2010
- 1/3 deg gridded SLAs every 7 day

Year
1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

time (year)

EDV= Ax/ At

Ax: Lag distance in which cross-correlation 00 Megrencnastance e T
has a maximum

Normalized SSH Anomaly

B T

At: temporal distance of SLAs Kuril-Kamchatka Trench




3) Tide sea levels at Petropavilovsk-Kamchatsky (PK-Tide)
Why Tide-PK 2

SLA EOF Mode 3(9.4%)
(a) SLA-steric EOF Mode3 9.4% SLA EOF3
65 N
Sv(40N-50N) 0.57
0.69
120°E 146E 160E 1éO° 166°W 14(5°W 120°W ] 100°W v /
Tide at PK

1993 1994 1995 1996 1987 9% 1999 5000 2001 2002

v'PK Tide is representative of sea level gradients across the KK Trench which is
related to large scale Sverdrup circulation.
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v Seasonal/intraseasonal variation

v
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81415 6] 71891011112 Annual CYCIQS Of
Tide-PK , Sv, EDV

/0 Tide-PK

/1 PSMSL
W 4 1957/7-2002/12(45.5 years )
| Removal of thermal steric
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sea level anomaly (cm)
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NCEP /NCAR reanalyses
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Month
v" Wintertime abrupt intensification (from minimum in latefall to

along-trench viocity anomaly (cm/s) Sverdrup transport anomaly (Sv)

max in winter)
v' Secondary peak in early summer (in June)



v'Wintertime abrupt intensification

Climatology of Wind & Wind stress curl (October-March)
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Westerlies rapidly shift southward from late fall to winter. 20



v'Wintertime abrupt intensification

i 401, win
Annual cycles of zonal e RET
mean wind stress curl 50N
based on NCEP 5-day
climatology 3
35°N ‘_ :
o~ B RN 4
I 500 L GO I O A L L LG GO L A U R 6 A
1234567 8910111212345 67 8 9101112
Month
Wind Stress Curl (10°N/m”)
T
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v’ Abrupt intensification caused by rapid southward migration of
westerlies



\/Secondary peak in g ) ,Zonal mean (_1_(:EE-I1AOWP windsfresscurl,
AN TR VAT A VA 1
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v'North Pacific Index(based on SLP: Trenberth and Hurrell, 1994) shows small peak in
June.

v'Barotropic response to intraseasonal atmospheric variation seems to induce 5,
Oyashio variation.



v'Effect on subsurface
temperature off the Sanriku
coast (red square)

04/10/2003
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Kamchatka 3
Peninsula Py <

Okhotsk Sea
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Estimation of meridional velocity
(v) based on an assumption that
temperature (T) variation is
induced by meridional heat
advection;

oT ol

ot oy
v'Wintertime abrupt intensification
v'Secondary peak in early summer

v'Seasonal variation

Annual cycle of subsurface (200m) temperature
- from SAGE (JMA,2001) from 1990 to 2000
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