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JES Forecasting System

In-situ data:

CTD, XBT, pCO,, mooring, etc.

Remote sensing data:

SSH, SST, floats, radar, etc.

T/K St. monitoring:

T, S, U, V, Chl, etc. \

Surface forcing:

\ / / IJMA, NOGAPS, etc

Initial and boundary conditions, Assimilation

/

Material tracer: 1/12° JES RIAMOM
Oil spill simulation + local nesting
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Biochemical model

|

JES forecast and reanalysis

Environment Aquiculture
Pollutant Fishery

Ocean science

Marine weather Marine security
Climate change NEWY

etc.
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"Camellia”
(Hakata - Pusan)

Oct. 1998
at 18m depth
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1.0 knot
(0.51m/s)

129"
Monthly mean velocity
at 18 m depth (Oct. 1998)

Transducer of
bottom mounted
ADCP

35.0°N 34.8°N 34.6°N 34.4°N 34.2°N 34.0°N 33.8°N
Latitude

Vertical structure of monthly mean current
(Oct. 1998) (cm/s)




SSH Variability
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JES Forecasting System

In-situ data: T/P, JaSOn, ERS, EnV|Sat, GFO
CTD, XBT, pCO,, mooring, etc. | [ SSH, SST, floats, radar, etc.

T/K St. monitoring: Reduced-order KF Surface forcing:
T,S,U,V, Chl, etc. e 1/3° horizontal grid / JMA, NOGAPS, etc

e BT+1st BC s, Assimilation

e Fukumori et al. (1999) \

Material tracer: 1/12° JES RIAMOM
Oil spill simulation PE-OGCM

e Z-coordinate, B-grid

e Hydrostatic and Boussinesq

e Generalized Arakawa advection
Environment e Turbulent ML scheme Aquiculture
U e Isopycnal diffusion Fishery
s o Partial step topography | etc.

Biochemical model




Example of Gain structure

Temperature difference [ C] between filtered and predicted at 100m
depth on 1st March 1999. Cross marks indicate CTD casting points.
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Temp at 100m in 38° N,
130° E
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Simulation

CTD data from NFRDI, Korea



SSH Explained Variance

Forward SSH DA by

Simulation S UL steady filter =il DA 7 19pIE

~1.800 hour ~1.800 hour ~1.870 hour ~2.167 hour
CPU time




Variable Error Covariance

(37°07.5'N, 134°57 5'E)
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Surface Current

c.f. Naganuma (1977), Yarichin (1980)
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Forecast RMSE

56 84 112
forecast period (day)

Average of 40 forecasts



Dependence on depth

surface

56 84 112 28 56 84 112 140
forecast period (day) forecast period (day)




JES Forecasting System

In-situ data:

CTD, XBT, pCO,, mooring, etc.

Remote sensing data:
SSH, SST, floats, radar, etc.

T/K St. monitoring:

T, S, U, V, Chl, etc. \

Surface forcing:

\ / / IJMA, NOGAPS, etc

Initial and boundary conditions, Assimilation

/

|

s

Material tracer:
Oil spill simulation

1/12° JES RIAMOM ]

+ local nesting

Biochemical model

l

http://jes.rHam:kytishu-u.ac.jp/
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Environment
Pollutant

Aquiculture
Fishery

Ocean science

Marine weather
Climate change

Marine security
NEWY
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@; RIAM operational ocean prediction system — Mozilla Firefox
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Rlah Japan Sea operational
ocean prediction gystem

RlAM systermn description

Selected climate and reference

data sets

Restricted access

Ciperational nceanography for
Pacific and Global oceans

heteorology

Development of the Tokyo and
Sagami Bays regional ocean
prediction system

Experimental Japan Sea
initialized short term prediction
system
Atlantic Ocean and
Mediterrenian Sea European
MERSEA) and LISA,
operational oceanography
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Operational Japan Sea forecasts with the RIAM Ocean Model

The sequential forecasting of the TapanFast Sea has started October 2004,

This top page shows a few examples of recent forecasts.

Go to the interactive data wisualization page for choice of modelling systetm version,
patatmeters, regions and depths that you ate interested in

We welcome your constractive suggestions and questions.

10-+weeks nowcast/forecast hased on data assimilation excluding tide, updated weekly
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5/14~5/20

%

on a local newspaper

"B

N
-~
!

BETE"
biweekly since 5/14, 2007

(CESER] HREDLXEH
[0 0 MECEBI IR0 J
SRS D" RENCRIEERIE! |
&0 MIKEVRIERHORERE |
SOWSHR° #H7 %E (kH) ©
EHIR (RESHIED 7 EHKiE

QUEQIEENNE VRS EHD
JIEEH - BYHRRBVRIVE B
X EYEBTBLHR® CHIE
SO VHOEYE (HYE) O |
BV IR OREOORER
VLI SN° STRQRENS
3 (HEERDHOBOMEY) #
U RICEE R
PESALPE Bioono (o
) o~ REEFIERYN

=

JUEWEQORERIED” +°

Y RYUREOMI MR B b CEA

QENMERHSBIRHER 7 EiRE kG2 e
T BEQXECRYNER SEEVH BEFHOES
b7 UQLHHHMSHEOR SREVEN" R4 0EXEY
EQCELORAVIRYP°  [ROKKH] UOMKELE
RN BREEKQIIE” KT EmOEOLBOM N BIE
WORERE JETNNEDN QEFLY O VEEORKELS
ERERL | {010 R BECHERCUERURLIS

[ROKKE|EBRUEYY

I RER I OUR

LORVERLRRERREO O BEOIHLOKRORE

| SLSiepe QBY - EXORERVES D

ERRRURERENOHUR S B ERERNEE e

£ YO UOORERRENR PEELSONHP® KROEH
ESOHENERD BEMON ThR” JUERONEMKS

ADTRIS O A0k 042" 46 RIS S e
HAQOREEHENRES  (REKHMERIERRY

D PRBROREAUKGNR & - KEDR)
i QRPN O NI




Gilant Jellyfish




Giant Jellyfish Simulation

RIAMOM (assim) / - {1 RIAMOM (assim) i - [{ RIAMOM (forec) /";
1 2005/7/30 ‘I 12005/8/9 - |1 2005/8/19 ¥




Giant Jellyfish Simulation
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JES Forecasting System

In-situ data:
CTD, XBT, pCO,, mooring, etc.

Remotely-sensed SST
SSH, SST, floats, radar, etc.

T/K St. monitoring:
T,S,U,V, Chl, etc.

[ e Manda et al. (2005) feJasWXSSInIE lelg!

Surface forcing:

Nudging method / /JMA,NOGAPS,etC

/

Material tracer:
Oil spill simulation
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SST assimilation
RMSE[°C]

Manda et al., JAOT (2005)



SST Estimates

Imilation
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http://jes.riam.kyushu-u.ac.jp/

http://www.ocean.caos.tohoku.ac.jp/
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SLP and SSW after 48h
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Observation: CP=1000hPa, SW 5m/s at Hakodate




Monthly mean SST (K)

Optimal Interpolation Data Assimilation

http://www.ocean.caos.tohoku.ac.jp/ http://jes.riam.kyushu-u.ac.jp/



Monthly Precip (mm)

Radar AMeDAS Exp. R
January, 2005 | “January, 2005 .

45N

S 41N L
40N 1

Cold water ~ Less precipitation



Monthly Precip (mm)

Exp. N Exp. R
+January, 2005 | “|January,2005 ~ =

45N
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Cold water ~ Less precipitation



Model-Data Comparison

e EXp. N (rmsd =150 mm)
® Exp. R " (rmsd =116 mm)

1000

AMeDAS OBS(mm)



Monthly differences

DA SST —OI SST __P(Exp. R) — P(EXp.

142E



Snowfall in Japanese Islands
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"Camellia”
(Hakata - Pusan)

Oct. 1998
at 18m depth
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1.0 knot
(0.51m/s)

129"
Monthly mean velocity
at 18 m depth (Oct. 1998)

Transducer of
bottom mounted
ADCP

35.0°N 34.8°N 34.6°N 34.4°N 34.2°N 34.0°N 33.8°N
Latitude

Vertical structure of monthly mean current
(Oct. 1998) (cm/s)




Strong correlation between

SON TWC and DJF precip

-] ADCP data ... Estimated TWC ¢.
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Local effect to winter precip
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Impact on regional climate

Correlation between SON TWC transport
and DJF 500hPa HGT for 1976-2005



Western Pacific (WP) pattern

TWC - 500hPa WP index — 500hPa

West Pacific Pattern

January

a NH teleconnection pattern,
as defined at CPC, NOAA



Lag correlations

TWC (averaged month)
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TWC to W,

northwesterly
monsoon

planetary
wave







JES Forecasting System

In-situ data:

CTD, XBT, pCO,, mooring, etc.

Remote sensing data:

SSH, SST, floats, radar, etc.

T/K St. monitoring:

T, S, U, V, Chl, etc. \

Surface forcing:

\ / / IJMA, NOGAPS, etc

Initial and boundary conditions, Assimilation

/

Material tracer: 1/12° JES RIAMOM
Oil spill simulation + local nesting

l .

Biochemical model

|

JES forecast and reanalysis

) eb site/& mass media L )
Environment Aquiculture
Pollutant Fishery

Ocean science

Marine weather Marine security
Climate change NEWY

etc.




Data Assimilation (DA)

m Prediction
— Weather forecast

m Smoothing (reanalysis)
— Dynamical interpolation/extrapolation
— Estimation of BCs or forcings

m Optimization
— Parameter estimation

m Design
— Observation network



Tide-gauge data assimilation

lzuhara 11. Awashima
Hakata 12. Fukaura
Maoji 13. Matsumaeko
Hamada 14. Esashiko

. Sakai 15. lwanaiko

. Saigo 16. Otaruko

. Maizuru 17. Rumoiko

. Noto 18. Kutsugatako
. Toyama 19. Wakkanai

. Sado
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ADCP measurement
C (Watanabe et al., 2006)
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