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Abstract NOAA ASCAT Coastal Winas
The Advanced SCATterometer (ASCAT) is a vertically polarized C-band ocean wind radar sensor .
carried on the Metop series of three polar-orbiting satellites launched between October 2006 and
November 2018. The NOAA produces two global ocean wind products with the resolution of 12.5
km and 25.0 km up to 15 km of the coast for its operational users. While the ASCATs provide .
invaluable data in the open ocean, due to land contamination of the signal, most inner coastal
zones are left void of the data. Most coastal marine activity occurs within a few kilometers of the

NOAA ASCAT coastal wind build upon the BYU'’s previous work on the Ultra High Resolution | | | |
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backscattered cross section (sigma0) processing technique and land contribution ratio (LCR). B L IR N b e 2
The improvement of the land contamination is done by dynamically correcting for the land &\ ; j f N RO .
contamination using the mean and standard deviation of the land sigma0O from each . §&& i SR o %r N O Ay
measurement. This technique was first demonstrated in [4]. - AR : | .

coast, coastal observations are also needed for ocean forcing for upwelling affected areas. In « The land sigma0 correction allow for the use of aggressive LCR threshold up to 50%; thus, = W\ S@ESEN | and O ontamination Tk
order to retrieve winds closer to the coast, a coastal wind retrieval algorithm that utilizes wind retrieval can get much closer to the coast. R . W ..
enhancement resolution technique and the land contamination removal was developed and « The NOAA CMODS.H high wind GMF [5] is used in the wind retrieval and the ocean calibration. | __ :

applied to the ASCAT measurements. This allowed us to retrieve winds within 20 km inner coastal « Post processing best wind ranking is used to further remove the land contamination. b LaRON ----------------- |

zone. « The first version of the UHR ASCAT coastal wind and ice product is being produced in near : " AN L :

real-time for Operation Validation. S R ,h “. ...............
The enhanced resolution can be achieved by utilizing overlapping measurements of the ASCAT ' )
antenna gain. For each near coastal measurement amount of the land signal contamination is
determined by computing land contamination ratio (LCR). The normalized radar cross section
(NRCS) measurements over near by land mass are used to calculate a mean and a standard
deviation of the land brightness for each coastal observation. By using the LCR and the mean and
the standard deviation of the land brightness we have developed the land contamination 5
correction for each coastal NRCS slice is determined within a few iterations. However in the R
vicinity of strong land brightness, the proposed NRCS corrections alone cannot completely |
remove land contamination. A post wind retrieval processing is developed and applied before final
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coastal wind product is produced. This post wind retrieval processing involves processing of the Distance
corrected NRCS using varying LCR threshold. UTE0T D . i o () i . D ; i o () } .
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The first version of the coastal wind and ice ASCAT product is being produced in NRT for
operational validation. New products will be presented and discussed. Fig.3. NOAA ASCAT Coastal Wind Without (left) and With (right) Land Contamination Correction
 UHR winds processing with high resolution land mask can retrieve wind in the coastal zone but
suffer large land contamination.
* Previous works by other investigators:
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- T - J o Y P . Land Contribution Ratio (LCR) (Owen 2009, Lindsley 2016)
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Fig.2. Land Contamination and Coastal Wind Distance Relationship
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Fig.1. NOAA Near Real-Time ASCAT Coastal Wind Schematic.

 The NOAA near real-time ASCAT coastal winds processor is shown in Fig. 1. The input data
are ASCAT full resolution L1B SZF and the near real-time ASCAT 12.5 km winds. The blue
boxes represent the previous work developed by [1, 2] and the green boxes represent the new
Improvements.

« Land contamination correction is implemented to reduce a land contamination of the sigma0
near the coast so that an aggressive land contribution ratio (LCR) threshold can be applied.

 The enhanced resolution sigma0 is calculated by using the weighted average of the sigma0

Fig.4. UHR ASCAT Sigma0O from the Aft-Left Swath. The Enlarged Area Show the SRF with LCR ~ 50%.

 For each of the sigma0 measurement near
the coast, the sigma0 can be written in a term
of land-only and ocean-only sigma0 as in (1)
and in discrete form as in (2) .

« The terms a9 (x,y) and G, (x,y) are the surface
land-only sigmaO and land-only gain response
respectively. . | .
The mean and the standard deviation of the TR L e
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2 S- gl M eSBnos ction ) a eject any Sigmdl SHLes ¢ S S 0 _ 0 0 _ ff o (x, y)h(x, y)dxdy 1 Fig.6. The UHR ASCAT Sigma0 Before (left) and After (right) Land Contamination Correction using 50% LCR Threshold.
exceeding a threshold [1, 2]. Oobs = OLand + O0cean = Thixy) (1)
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00ps = Opave * LCR + 0§ - (1 — LCR) (2)

The scientific results and conclusions, as well as any views or opinions expressed herein, are those of
the author(s) and do not necessarily reflect those of NOAA or the Department of Commerce.
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