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Project Summary

FSU produces fields of surface turbulent air-sea fluxes and the flux related variables (winds,
SST, near surface air temperature, near surface humidity, and surface pressure) for use in global
climate studies. Surface fluxes are by definition rates of exchange, per unit surface area, between
the ocean and the atmosphere. Stress is the flux of horizontal momentum (imparted by the wind
on the ocean). The evaporative moisture flux would be the rate, per unit area, at which moisture
is transferred from the ocean to the air. The latent heat flux (LHF) is related to the moisture flux:
it is the rate (per unit area) at which energy associated with the phase change of water is
transferred from the ocean to the atmosphere. Similarly, the sensible heat flux (SHF) is the rate at
which thermal energy (associated with heating, but without a phase change) is transferred from
the ocean to the atmosphere. In the tropics, the latent heat flux is typically an order of magnitude
greater than the sensible heat flux; however, in the polar regions the SHF can dominate.

We examine these fluxes on the basis of in situ data (funded solely by NOAA) and satellite data
(leveraged from several NASA projects and from the PI being the NASA Ocean Vector Winds
Science Team Leader). The in situ product is well suited for long time scale studies, and
comparisons to reanalyses’. We find that the variability between flux products is far greater than
the accuracy need to resolve climate variability? (e.g., interannual time scales and larger),
indicating that a great deal more work is needed to make products that are well suited to ocean
process studies where the processes are sensitive to the fluxes (as is often the case). We have also
found that it is very important to consider high frequency variability® (e.g., finer scale synoptic
variability) in the calculation of longer-term average fluxes (particularly the ocean uptake of
COy), and in the case of the Gulf of Mexico’s West Florida Shelf, for correctly modeling the
regional ocean climate®. This is very important for the local ecosystem including some important
finfish and shellfish. These studies add to the evidence demonstrating the importance of
considering the ocean and the atmosphere as coupled for climate applications.

The FSU activity is motivated by a need to better understand interactions between the ocean and
atmosphere on daily to interdecadal time scales. Air-sea exchanges (fluxes) are sensitive
indicators of changes in the climate, with links to floods and droughts® and East Coast storm
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intensity and storm tracks®. On smaller spatial and temporal scales they can be related to the
storm surge’, and tropical storm intensity. On longer temporal scales, several well-known
climate variations (e.g., El Nifio/Southern Oscillation (ENSO); North Atlantic Oscillation
(NAO), Pacific Decadal Oscillation (PDO)) have been identified as having direct impact on the
U.S. economy and its citizens. Improved predictions of ENSO phase and associated impact on
regional weather patterns could be extremely useful to the agricultural community. Agricultural
decisions in the southeast U.S. sector based on ENSO predictions could benefit the U.S.
economy by over $100 million annually®. A similar, more recent estimate for the entire U.S.
agricultural production suggests economic value of non-perfect ENSO predictions to be over
$240 million annually®. These impacts could easily be extended to other economic sectors,
adding further economic value. Moreover, similar economic value could be foreseen in other
world economies, making the present study valuable to the global meteorological community. By
constructing high quality fields of surface fluxes we provide the research community the
improved capabilities to investigate the energy exchange at the ocean surface.

FSU produces both monthly in-situ based and hybrid satellite/numerical weather prediction
(NWP) fields of fluxes and the flux-related variables. Our long-term monthly fields are well
suited for seasonal to decadal studies (available in time for monthly updated ENSO forecasts,
within eight days after the end of the month), and our hybrid satellite/NWP fields will be ideal
for daily to inter-annual variability and quality assessment of the monthly products. The flux-
related variables are useful for ocean forcing in models, testing coupled ocean/atmospheric
models, ENSO forecasts, and for understanding climate related variability (e.g., the monthly
Atlantic surface pressure is a good indicator of extreme monthly air temperatures over Florida).
Our satellite winds are currently undergoing a vast improvement. They were not released during
this funding cycle; however, they are expected to be released in at least a beta testing mode
during the next funding year. Pending improvements based on the beta testing, the wind product
will be released in near real time for oceanographic applications (we are aiming for release
within two days). The satellite sensible and latent heat fluxes will continue to be in a
development phase. We have addressed many key issues in producing a high quality product,
and will soon be moving to integrate these many parts into a product that can be produced with a
two day or less delay provided that collaborators can provide the input data within slightly less
than two days.

The flux project at FSU targets the data assimilation milestones within the Program Plan. Our
assimilation efforts combine ocean surface data from multiple Ocean Observing System
networks (e.g., VOS, moored and drifting buoys, and satellites). One set of performance
measures targeted in the Program Plan is the Air-Sea Exchange of Heat, Momentum, and
Fresh Water. These fluxes can be related to Sea Surface Temperature and Ocean Heat
Content. Additional targets are Ocean Transport and Thermohaline Circulation. Surface
winds (stress) contribute to upper ocean and deep ocean transport. The heat and moisture fluxes
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also contribution to the thermohaline circulation. Ocean Carbon Uptake is highly dependent on
wind speed. We have worked with other members NOAA climate observing team to estimate the
importance of using six hourly winds vs. monthly averaged winds on estimates of Ocean
Carbon Uptake. The FSU flux project also focuses on the task of evaluating operational
assimilation systems*®!* (e.g., NCEP and ECMWF reanalyses) and continues to provide timely
data products that are used for a wide range of ENSO forecast systems. The FSU fluxes support a
broad user community. Our web data portal currently shows ~170 registered users from 16
countries. Users are from academic institutions (57), governmental agencies (30), public/non-
profit entities, and the military. Although we do not track the users applications, we know that
many are using the FSU winds and fluxes to support tropical SST forecast models (e.g., LDEO
model; http://rainbow.ldeo.columbia.edu/~dchen/forecast.html).
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