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Context of the project submitted   

This project aimed to contribute to the global international efforts around the Tropical Pacific Observing System 

(TPOS2020). It proposed a process study on the oceanic cold tongue and associated frontal zone in the eastern part 

of the equatorial Pacific Ocean. It also proposed a process study in the OMZ (Oxygen Minimum Zone) of the 

Northeast Tropical Pacific, and a pilot climate observation station near Clipperton Island. 

This project largely relied on an intensive in situ observations cruise (PASSION FRUIT), with physical/biogeochemical 

measurements of oceanic and air-sea fluxes. It also proposed the analysis of several simulations, both forced 

(GLORYS reanalyses and their free assimilation equivalent GLORYSFREE), and coupled (PULSATION simulations), 

including a biogeochemical component via PISCES to document the biogeochemical response to the frontal 

structure. These simulations were also to be used to assess the relevance of the observing network as 

recommended by TPOS2020. 

 

Main results  
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Figure 1: Locations and tiers of the future Tropical Moored Array. 

From TPOS2020 Second Report (Kessler et al., 2019) 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 2: Longitude-Time plot of the spread among four reanalyses 

products of the equatorial 0-300m heat content, with the moorings 

observations (left) and Argo density (right) overplotted. From Touzi, 

M2 internship, 2019 

 

TPOS2020 Reports 

A major task in 2018-2019 was the drafting of the second TOS2020 report of recommendations (Figure 1) 

[http://tpos2020.org/project-reports/second-report/]. This report includes in particular a chapter on observation 

requirements for model development and operational services, the needs for the East Pacific region and an analysis 

of the results of OSE and OSSE for the design of observing systems. In 2020, the major task was the writing of the 

final report of recommendations, which describes remaining unresolved issues and a governance structure that will 

provide the necessary scientific advice and coordination among the implementing agencies for the future.  

  

Observing system assessment 

The impact of Argo doubling in the equatorial zone for the representation of the Eastern Pacific Ocean, including the 

representation of the cold water tongue and the frontal zone was studied (Touzi, W, co-supervised by F. Gasparin 

and S. Cravatte) (Figure 2). Although the importance of temperature/salinity profiles assimilation was shown as key 

to constrain the intraseasonal variability, the results also highlighted current limitations in the Mercator operational 

system, with a need for identification of observations actually ingested by the system, and an adaptation of the 

space-time scales in the covariance matrix used by the assimilation. A post-doctorate funded by IRD will allow to 



continue this work. 

 
Impact of diverse data assimilation on the Tropical Pacific reanalyses 

The impacts of physical data assimilation on productivity and heat content in tropical Pacific was also studied, based 

on three ocean reanalysis runs using the same physical–BGC model configuration but differing in their level of 

physical data assimilation. It is shown that, in the Mercator Ocean operational system, the assimilation of satellite 

altimetry and sea surface temperature in addition to temperature and salinity in situ profiles leads to spurious 

vertical velocities in the western equatorial Pacific. Our analysis suggests that these unrealistic vertical velocities are 

explained by the use of an inaccurate mean dynamic topography for the assimilation of altimetry that modifies the 

pressure-driven horizontal circulation in the upper ocean layer. Moreover, the biases found in this key region modify 

the subtle dynamical and BGC balances in the whole tropical Pacific and result in unrealistic trends of ocean heat 

content and nitrate concentration. This study demonstrates that looking into details of the physics is indispensable 

to improve physical data assimilation systems and to ensure that they make the best use of observations.  

 

Future of the project : No specific plans 
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