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Coastal ocean prediction corrected
by in-situ measurement data

from fishing vessels

Naoki HIROSE (RIAM, Kyushu University)

and SFiN members
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Regional Ocean Prediction
JADE/DREAMS
 JSNFRI(FRA)+RIAM(KU)
Since 2008 (JADE1→JADE2)
For fisheries oceanography (squid, amberjack, 

queen crab, …)
Also for material transport (red tide, giant 

jellyfish, marine litter, …)

SST prediction
2016-03-25



Coastal Prediction
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DREAMS_Wakasa
MAFF project (2012-2014) 

collaborated with prefectural FESs
Prediction of rapid current (Kyucho) 

helps evacuation of fixed net (~km)



Our Strategy

Revival of small fisheries
↑

Improving budget
↑

ICT “smart” fishery
↑

Fishing prediction
↑

Accurate ocean forecast
↑

Dense measurement



NMEA0183
- GPS
- Depth
- Current
- Temperature
- etc.

NMEA data logger
(Yoron Denshi)
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Increasing Number of Data

ADCP data
x4.5 from 2018 to 2021
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CTD data
x2.8 from 2019 to 2021
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DR_Cp

DR_D

DR_Ep

DR coastal models (∆x~1.5km)
RIAM Ocean Model
Nested in DR_M (JADE2)

RoKF DA
F/V CTD, ADCP
Satellite altimeter



Inverse estimation of 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: Amp×0.099, Phs−10.69°
 S2: Amp×0.093, Phs+71.38°
 K1: Amp×0.297, Phs+90.00°
 O1: Amp×0.466, Phs−130.17°

Statistics (Mar 2019)
 r (R2): 0.922 (0.841) → 0.944 (0.891)
 rmsd: 8.6cm/s → 7.1cm/s



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



Ocean Model + Data Assimilation

1.5km RIAM Ocean Model
+ S-CTD and ADCP data
by sparse KF

Temperature
Corr: 0.899 → 0.931
Rmsd: 1.137 → 0.944
Residual Var.: −31%

Salinity
corr: 0.770 → 0.858
rmsd: 0.363 → 0.285
Residual Var.: −38%

279 → 143cm2/s2
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論文画面



Comments from local fishermen
“Through the 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 moderate condition 
for the best behavior of my 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 site.”

13 fishermen reached “smart effect 15%”!
Longline fishing, Beach seine，single-pole fishing, 

trawling，Octopus trap，・・・
Smart effect: original measure of reduction of fuel oil, work hours, etc.

Android App



SFiN: Smart Fisheries Network
 Succeeding the 5Y JFA project
 Estimated profit: Several hundreds of millions of yen/year in 

northern Kyushu 
~(500-1000 fishermen using our ocean prediction)
× (spend 6-8MYen) × (2-5% reduction)

 Originally 8 QSF members (2017)
→ Currently 22 SFiN members (2022)
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産 官 学
いであ
JFEアドバンテック
漁業情報サービスセンター
古野電気
環境シミュレーション研究所
オーシャンアイズ

佐賀県
福岡県
長崎県
熊本県
鹿児島県
山口県

島根県
鳥取県
石川県
富山県
秋田県
千葉県

九州大学（事務局）

長崎大学
鹿児島大学
福井県立大学
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