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region to be fairly well constrained, but 
there are few direct measurements of 
heterotrophic processes, such as those 
involved in decomposition of organic 
matter. The coastal ocean is one place 
where heterotrophic processes are large 
enough to be measured. Without such 
measurements, models such as NENA 
will continue to include ill-constrained 
parameters, which results in a trial-
and-error approach for developing 
model parameterizations and processes, 
thereby limiting model skill. However, 
the measurements and biogeochemical 
model development are not independent 
and should progress together to ensure 
realization of the full benefit of each.

A primary conclusion from the 
approach taken in this study is that a 
well-coordinated interdisciplinary team 
with skills in field measurements, remote 
sensing, and modeling focused on a sin-
gle coupled circulation-biogeochemical 
model is an effective means of addressing 
important and complex issues, such as 
carbon cycling in marine ecosystems. 
The focus on a single model forces the 
team to resolve issues and reconcile 
differences of opinion (i.e., a disciplined 
approach, rather than simply going in 
different directions, as can happen with a 
focus on more than one model).

A research team composed of 
members from multiple institutions, 
like the USECoS team, does at times 
hinder progress. However, a team 
that is dispersed may be unavoidable 
in achieving the desired balance of 
expertise. Maintaining progress requires 
a commitment from each team member 
to interactive collaborations, and there 
is a trade-off between having a critical 
mass and having a team that is too large 
to manage. A large team can lead to 

development of smaller groups focused 
on specific research problems that do not 
foster collaborative interactions. Many 
factors must come together to make a 
successful program (NRC, 2005); for the 
USECoS program, a focus on one model 
and common goals has allowed the 
overall effort to be more than the sum of 
the individual components.
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