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Current ocean observation system

❑Remote-sensing satellites

✓Basically measures ocean surface; inverse problem 

of subsurface and deep conditions

✓Accuracy near the coastline?

❑Argo floats

✓Vertical profiles for deep ocean (~1000m)

✓Hardly measures shallow/coastal waters

❑Limited measurement at subsurface levels near 

the coast
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Tegaru CTD sensor

“TEGARU” CTD sensor
for international sale
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In-situ measurement with FV

Each measurement location is randomly disturbed 
for the conservation of fishing resources.

dummy
ADCP data
x4.5 from 2018 to 2021

CTD data
x2.8 from 2019 to 2021
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Their motivations

“Based on my CTD castings, I found the 

range of bottom temperature for good 

catches.”

“Prediction of high-frequency changes of 

ocean current is quite accurate on this 

app. I can choose the best flow

condition for ideal behavior of the light-

weight fishing gear.”

“Visualization of ocean environment helps 

to teach fishing conditions for 

beginners.”

“I do not have to look around the fishing 

grounds anymore and thus 15% cut of 

fuel oils. It makes me so relaxed that I 

can take a nap on fishing site.” Android App
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Improving tidal motion

❑Observation data: F/V ADCP data

✓N=6348 from 7 vessels in Mar 2019

❑Correction parameters: 4 major tide as OBC 
(Matsumoto et al., 2000, Moon et al., 2012)

✓M2: Amp0.099, Phs−10.69

✓S2: Amp0.093, Phs+71.38

✓K1: Amp0.297, Phs+90.00

✓O1: Amp0.466, Phs−130.17

❑Statistics (Mar 2019)

✓ r (R2): 0.922 (0.841) → 0.944 (0.891)

✓ rmsd: 8.6cm/s → 7.1cm/s
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Time Series of Velocity

Sim

Corrected

五島南方
(128.675E, 32.207N)
南北成分

加唐島の北側
(129.854E, 33.633N)
東西成分

沖ノ島の東方
(130,333E, 34.250N)
東西成分

Along-shore component at 10m depth
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Weaker CS at boundary

✓ S Murakami, A Mochida, K Hibi, Three-dimensional numerical 

simulation of air flow around a cubic model by means of large 

eddy simulation, J. Wind Engineering and Industrial Aerodyn., 

25, 291-305  (1987)

✓ 堀内潔, LESにおけるSGS渦粘性係数のモデリング, 生産研究, 44, 

2, 93-96 (1992)

✓ E Balaras, C Benoeei, U Piomelli,  Finite-difference computations 

of high Reynolds number flows using the dynamic subgrid-scale 

model, Theoret. Comput. Fluid Dyn., 7, 207-216 (1995)

✓ M Chamecki, C Meneveau, M B Parlange, The local structure of 

atmospheric turbulence and its effect on the Smagorinsky model 

for Large Eddy Simulation, J. Atmos. Sci., 1941-1958 (2007)
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34m depth, 2021-12-01 0-1UTC

Cs=0.17 everywhere Cs=0.17 but half at boundary
2021-12-01 0-1Z, 38.5m深

Sensitivity to BC of Cs

old

new
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Weaker viscosity at wall boundary

rmsd = 13.72cm/s

corr = 0.829

slope = 1.454

rmsd = 12.96cm/s

corr = 0.830

slope = 1.229

Cs=0.17 everywhere Cs=0.17 but half at boundary

2021OND 2021OND
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Western Channel of TKS

Old New
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Bottom Temperature

Old New
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Time series of Temperature
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Weaker CS at boundary

✓ S Murakami, A Mochida, K Hibi, Three-dimensional numerical 

simulation of air flow around a cubic model by means of large 

eddy simulation, J. Wind Engineering and Industrial Aerodyn., 

25, 291-305  (1987)

✓ 堀内潔, LESにおけるSGS渦粘性係数のモデリング, 生産研究, 44, 

2, 93-96 (1992)

✓ E Balaras, C Benoeei, U Piomelli,  Finite-difference computations 

of high Reynolds number flows using the dynamic subgrid-scale 

model, Theoret. Comput. Fluid Dyn., 7, 207-216 (1995)

✓ M Chamecki, C Meneveau, M B Parlange, The local structure of 

atmospheric turbulence and its effect on the Smagorinsky model 

for Large Eddy Simulation, J. Atmos. Sci., 1941-1958, 2007

Applicable to coastal ocean model
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Sparse KF

h: 284 (surface)
Kc=1 (1m)
TS: 284
UV: 278



[ 18 ]

Sparse KF (unstructured)

h: 284 (surface)
Kc=1 (1m)
TS: 284
UV: 278
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Structured Unstructured

Measurement Update (Increment)

x x

Z=10m Z=10m
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Measurement Update (Increment)

Z=10m Z=10m

Structured Unstructured

x x
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Residual variances (cm2)

Experiment Rvar (mup) Rvar (dup) Ivar

NA 40.229 40.229 0

S 31.652 36.718 1.145

U 32.374 37.461 1.145

SU 31.410 36.532 1.144

US 32.711 37.878 1.146

(2019.04-2022.03)
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Reduction in residual variance

(2019.04-2022.03)
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Comparison to independent data

DR_C (old) DR_Cp (S)DR_Cp (U)

@10m, 2021.07-11
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Summary

❑We built win-win relationship

✓ Large number of in-situ data from small fishing

vessels improve coastal ocean models.

✓Fishing activity depends on the accurate prediction

of coastal water motion.

❑Coastal DA models updated

✓Horizontal Cs should be weaker (~60%) at land-sea 

boundary.

✓Sparse grid system for error covariance calculation 

can be unstructured for velocity components.


