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*****.This TM consists of two chapters. Chapter I describes the development of a coupled, one-dimensional biog eochemical model using
turbulence closure mixed layer (TCMLM) dynamics. The model is applied to the Sarg asso Sea at the BATS (Bermuda Atlantic Time Series) site
and the results are compared with a previous model study in the same reg ion described in NASNTP-2001-209991. The use of the TCMLM
contributed to some improvements in the model simulation of chlorophyll, PAR, nitrate, phosphate, and oxyg en, but most importantly, the
current model achieved g ood ag reement with the data with much more realistic backg round eddy diFusivity. However, oF-line calculations of
horizontal transport of biog eochemical properties revealed that one-dimensional dynamics can only provide a limited assessment of the
nutrient and carbon balances at BATS. Future studies in the BATS reg ion will require comprehensive three-dimensional field studies, combined
with three-dimensional eddy resolving  numerical experiments, to adequately quantify the impact of the local and remote forcing  on
ecosystem dynamics and carbon cycling . Chapter II addresses the sensitivity of g lobal sea-air CO, flux estimates to wind speed, temperature,
and salinity. Sensitivity analyses of sea-air CO, flux to wind speed climatolog ies, g as transfer alg orithms, SSS and SST were conducted for the
g lobal oceans and reg ional domains. Larg e uncertainties in the g lobal sea-air flux are identified, primarily due to the diFerent g as transfer
alg orithms used. The sensitivity of the sea-air flux to SST and SSS is similar in mag nitude to the eFect of using  diFerent wind climatolog ies.
Globally, the mean ocean uptake of CO, chang es by 5 to 16 , depending  upon the combination of SST and SSS used.
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