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Western Boundary Current 
Enhancements 

• High eddy activity drives a lower signal/noise ratio for Argo’s target space/time 
scales. Enhanced resolution needed. 

• Due to process studies and regional interest, the Kuroshio/Oyashio system has 
been a pilot of this coverage enhancement. 

• Further guidance will come from the OOPC Western Boundary Current project. 
 OOPC project focus: BC and shelf interactions    
 … guidance may be delayed    
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# of operational units in the design vs target 

(Global Argo) - WBC 

Target: 1032 

Kuroshio 

East Australian Current 

Total 



In terms of the number of profiles, the enhancement goal has 

been achieved in the the Kuroshio/Oyashio area since 2005. 

2007-2010 mean Kuragano et al. (2015) 

Reason： 
-Argo eq JMA floats with profiling cycle of 5 days 
-Research projects such as KESS 
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Next step towards OceanObs’19? 
• Quantitative estimations about the impacts of the Argo 

array enhancement to propose the array design by taking 

advantage of already enhanced array in the 

Kuroshio/Oyashio region, working together with, for 

example, FORA… 
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Evaluation of Impact of Argo data in the Kuroshio Extension region 

FORA-WNP30 

provided by N. Usui (MRI/JMA)   

Method： 

• Region：30-40N, 141-170E 

• RMSE: Forecast vs Observation   
 観測データを同化する前の初期推定値（予報値、
 右図のForecast）を同じ日の観測と比較しRMSEを
 算出．ただし、RMSEの計算には、Argoは用いない
 (Argo以外で評価した1980-90年代のRMSEと同等
 に比較するため) 

• RMSE is evaluated each year （1982~2014）  

FORA-WNP30   data assimilation cycle 

• 10 day cycle 
• Procedure： 

• 10日の予報（Forecast）を実施 
• 予報の場と10日間の観測値を比較（評価関
数の計算） 

• 評価関数を最小にするように10日期間の初
期値を修正し再度10日間モデルを積分
（Analysis） 

Kuroshio Extension 



Temperature RMSE 時間断面 100m 

400m 

600m 

同化に使用された
KE領域のArgoプロ
ファイル数（年間） 

RMSE decrease due 
to the WBC 

enhancement  of 
Argo 

RMSE decrease due 
to altimeter data 

since  1993 

100, 400, 600m深の水温RMSEの時系列 

RMSE decreases year by year 

Results 



Comments from OOPC co-chairs 

• Argo WBC enhancement is in the boundary current 
regions deeper than 2000m and the larger extension 
regions of each WBC system. 

• From an OOPC perspective while we support the Argo 
WBC initiative, we are also focussing on the boundary 
and shelf interactions (< 2000m) and ocean property 
fluxes across shelf-open ocean boundary.  

• In this region we feel that the required observations will 
best be achieved with an optimal mixed-platform 
observing system that includes – Argo (>2000m), gliders, 
moorings, satellites.  

•  The observational multi-platform system should include 
key physical variables (pressure, temperature, salinity, 
velocity) and biogeochemical and biological variable 
where possible and  feasible.  

 



Comments from OOPC co-chairs 

• Note on an evaluation study of the pilot study in the 

Kuroshio Current and Extension for the enhanced Argo 

array: 

• This region has also had pilot glider studies in operation, 

and previously moorings.  

• Rather than focus on the benefits of Argo alone, can we 

consider an evaluation study that considers the benefit of 

the combined  multi-platform system for provision of the 

required spatial and temporal sampling required to 

monitor WBCs and their extensions? 

• Such a study is being advocated by OOPC. 



Remarks 

• The areas of WBC enhancement should 

be reviewed. 

• Values of the WBC enhancement of Argo 

should be articulated better with some 

evidences. 

• The values could be considered in the 

context of the observational multi-platform 

system advocated by OOPC.  


