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In anticipation of the integration of a full biochemical model into the next generation GMAO coupled system, an intermediate solution has been implemented to estimate the penetration depth (1/Kd_PAR) of ocean radiation based on the chlorophyll concentration.  The chlorophyll is modeled as a tracer with sources/sinks coming from the assimilation of MODIS chlorophyll data.

Two experiments were conducted with the coupled ocean-atmosphere model.  In the first, climatological values of Kd_PAR were used.  In the second, observed daily chlorophyll concentrations were assimilated and Kd_PAR was derived according to Morel et al (2007).  No other data was assimilated to isolate the effects of the time-evolving chlorophyll field.

The daily MODIS Kd_PAR_morel product was used to validate the skill of the penetration depth estimation and the MERRA-OCEAN re-analysis was used as a benchmark to study the sensitivity of the upper ocean heat content and vertical temperature distribution to the chlorophyll input.  In the experiment with daily chlorophyll data assimilation, the penetration depth was estimated more accurately, especially in the tropics.  As a result, the temperature bias of the model was reduced.  A notably robust albeit small (2-3 percent) improvement was found across the equatorial Pacific ocean, which is a critical region for seasonal to interannual prediction. 
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