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Japan Coastal Ocean Predictability
Experiment (JCOPE)

Ocean Prediction around Japan
e Started since December 2001
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JCOPEZ  Sea Surface Height (0. 1m interval)

Princeton Ocean Model
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Enhancement of coastal observation
network through collaboration with the local

fishery research agencies

FRA-DATA network Without FRA-DATA With FRA-DATA

TMP(deq.C) 100m 06APR1995
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FRA-DATA have not been conveyed to the international
data archive based on GTS in real-time manner, and the
ocean forecast systems were not able to utilize them for

the real-time prediction.

(Miyazawa et al. 2007 Umi-To-Sora)
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http://www.jamstec.go.jp/aplinfo/kowatch/
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Kuroshio/Oyashio Watch (-3:&m1 EzEs)

http://www.jamstec.go.jp/jcope/htdocs/e/kow/ JCOPE home

page English
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* 1993FEMNLIHRTE Daily data
* EEF-FFAZBELE=FIHD=-OEEE R

Isobe et al. 2012 Chang et al. 2015
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JCOPE-T

®* Varlamov et al. 2015: M2baroclinic tide variability
modulated by the ocean circulation south of Japan.
Journal of Geophysical Research: Oceans, 120, 3681-
3710.
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JCOPE-T NEDO reanalysis
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own-scaled OGCM simulation

Animations of sea surface height gradient

Long-term reanalysis (3km grid) Down-scaled simulation (250m grid)

: cdiff: Hourly Sea Surface Height [em]+C n Model Depth [m]; 2: 1 cdiffs Hourly Sea Surface Height [em]+Cntrs
UTC (ANL); D UTC (ANL), D
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Feasibility of bio-logging data assimilation:
dense observation network

Seabird as drifting buy

(Yoda et al. 2014 PiO)
Sea Turtles as subsurface float

(Miyazaki et al. in press Marine Biology)
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Ensemble prediction using Ensemble Kalman Filter

Initialized on Nov 22, 2015

JCOPE
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Quasi-stationary Jets (Isoguchi et al. 2006)
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Meridional gradients
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Strong anticyclonic gyre on topography

velocity of 1%t layer and interface anomaly Barotropic transport (Sv)
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Barotropic transport(Sv) Contour: Characteristic curve
Shade: 27.20, depth (m, anomaly to region ave.
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Eddy-topography interaction
(aka Neptune Effect)
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Baroclinic characteristic curve

H, H, : :
Wi =E—Y, +—=VY, Barotropic stream function
H- H-
We =W, —W,=h Baroclinic stream function

* Baroclinic vorticity equation
o
ot

_ fZ
(RdZWc)+J(‘//c’Qc):J£WT’ I: :
2

,l If steady and no forcing

J— Ry*W* £ : Coriolis
S Planetary g

J(e,Q.)=0 H,, H,: layer depth
H, = H,+H,
H, ) f.Z |
Characteristic curve Q¢ = /Y +£ 1] bR WE Z, : bottom topography
H, ) H; RS

R,: deformation radius

S topography barotropic

SUC (or layer anomaly) is conserved along Q,




Interface anomaly and characteristic
(shade) (contour)

Without barotropic term With barotropic term




Sensitivity Test




ensitivity test: increase viscosity

Viscosity x5 Viscosity x 50
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Realistic Kuroshio Extension Latitude
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