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WindSat, aboard the Coriolis bus, was launched in January 2003 with the primary mission of evaluating

the use of a polarimetric radiometer to provide measurements of the ocean surface wind vector and to

serve as risk-reduction within the NPOESS program [1]. The use of polarization information beyond the

principal polarizations (vertical and horizontal) is necessary for inferring ocean surface wind direction,

with the polarization state described fully by the modified Stokes vector
⎡
⎢⎢⎢⎢⎢⎣

Tv

Th

U

V

⎤
⎥⎥⎥⎥⎥⎦
∝

⎡
⎢⎢⎢⎢⎢⎣

〈EvE
∗
v〉

〈EhE
∗
h〉

−2Re〈EvE
∗
h〉

2Im〈EvE
∗
h〉

⎤
⎥⎥⎥⎥⎥⎦

, (1)

where Ev and Eh are the vertically and horizontally polarized electric fields, Tv and Th are the vertically

and horizontally polarized brightness temperatures, and U and V are the third and fourth Stokes brightness

temperatures. To accurately retrieve wind direction, U and V must be calibrated so that uncertainties are

below about 0.1 K [2]. In order to achieve these accuracies in the polarimetric channels, an ambitious

calibration campaign was held after launch and additional calibration checks have been performed over

the life of the mission. One particular component of the post-launch calibration exercises was a series of

pitch maneuvers where the Coriolis was pitched 45◦ so that the WindSat field-of-view peered into deep

space [3]. The pitch maneuvers confirmed that uncertainties of WindSat Tbs were within the pre-launch

error budget, but the maneuvers uncovered some small along-scan biases.

Since the initial calibration period, NRL has worked to develop and refine a physically-based ocean

retrieval algorithm [2]. The algorithm uses an optimal estimator to match measured brightness tempera-

tures to a parameterized foward radiative transfer model. Recent improvements to this algorithm include

an improved surface emissivity model for high wind speeds and an updated atmospheric radiative transfer

model.



This paper will focus on the calibration of WindSat and the resulting vector wind products. The calibra-

tion corrections developed for WindSat will be reviewed, and special attention will be given to the results

of the pitch maneuvers and how these results compare to other calibration analyses performed at NRL.

Wind vector performance and utility will be described in detail [4], with a focus on the improvements to

high wind retrievals [5, 6, 7]. This description will include an evolution of the ocean-surface vector wind

products, highlighting the improvements from calibration and forward modeling. An overview of other

applications of WindSat data, such as soil moisture retrieval [8], will also be presented.
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