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Surface vector winds are used to estimate momentum transfer (surface stress), and are critically important for determining the ageostrophic (Ekman) component of ocean currents, and consequently are linked to atmospheric and oceanographic upwelling and downwelling, coastal upwelling, primary productivity, cross shelf transport, and ice transport. Operational applications include forecasting and warnings of weather, waves, storm surge, and climate (ENSO). The advection and offshore transport of nutrients and fresh water can be linked to the life cycle and annual variability in fish stocks. Both scalar and vector winds can be linked to upper ocean mixing, which is easily linked to ocean, atmospheric, cryospheric, and terrestrial climate change. Accurate wind speeds are essential for reliable computations of surface heat fluxes (e.g., sensible and latent heat fluxes) as well as mass fluxes (e.g., CO2 and H2O), making surface winds critically important for budgeting energy, moisture and Carbon, and for studies of ocean acidification.
Topics of this white paper will include 

1. Operational applications of observations of scalar and vector winds

2. Scientific applications for observations of scalar and vector winds.

3. A summary of sensors covering the last twenty years

4. Expected future missions and desired improvements
Specific issues that will be addressed are
1. Calibration
2. Sampling and natural variability; i.e., needs for spatial and temporal resolution
3. Advantages of constellations of observations (international cooperation)

4. Methods for integrating vector and scalar winds to improve sampling

5. Stress and wind for limiting environmental conditions
6. Consistency with GCOS Climate Monitoring Principles
7. Coastal winds
