Spacebased estimation of moisture transport integrated over the depth of the atmosphere and its divergence (equivalent to ocean-atmosphere water exchange)

A combination of spacebased sensors is used to estimate the depth-integrated moisture advection, 
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(1)

where g is the acceleration due to gravity, p is the pressure, ps is the pressure at the surface, q and u are the specific humidity and wind vector at a certain level. The vertical profiles of wind vector and humidity are measured only at rawindsonde locations that are very sparse over the ocean. A statistical model to estimate  over the ocean from three space measurements, surface wind vectors from scatterometer, cloud drift winds, and integrated water vapor
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has been developed (Liu and Tang 2005;  Xie et al. 2008), using support vector regression.
In this method,  may be viewed as a column of water vapor, W, moved at an equivalent velocity,
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. The equivalent velocity (ue), which is the ratio of  to W (Eq. 1 and 2), is equivalent to the depth average wind vector weighted by humidity. It is related statistically to wind vectors at two levels, including surface equivalent neutral wind from QuikSCAT, representing turbulent transport at the surface, and cloud drift wind from the National Oceanic and Atmospheric Administration (NOAA), representing the free-stream velocity. In deriving , wind vectors at both levels and integrated water vapor from the Special Sensor Microwave/Imager (SSM/I), are averaged to daily and 0.5° resolution before inputting into the statistical model (Xie et al. 2008).
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where E is the evaporation; P is the precipitation; F is the fresh water flux at the surface. When averaging longer than synoptic time scales, the change of water storage ∂W/∂t is negligible, and (·Θ should be equal to F. 
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