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This project develops new QuikSCAT/SeaWinds/RapidScat, ASCAT, and OSCAT

conventionally gridded (GRD), averaged (AVE), and enhanced-resolution (SIR) σ°

image products that are currently in data accession at the NASA National Snow

and Ice Data Center Distributed Active Archive Center (NSIDC DAAC). The

enhanced-resolution σ° image products include complete Algorithm Theoretical

Basis Documents (ATBDs). The enhanced-resolution σ° images are generated

using the iterative Scatterometer Image Reconstruction (SIR) algorithm (Long and

Daum, 1998; Early and Long, 2001). The map projections and gridding are

designed to be compatible with the following data sets: (1) the SASS Twice-Daily

SIR-Enhanced EASE-Grid 2.0 Radar Backscatter Data Set (Long and Miller,

2024); (2) the NSCAT Twice-Daily SIR-Enhanced EASE-Grid 2.0 Radar

Backscatter Data Set (Long and Miller, 2024); (3) the SMAP Radar Twice-Daily

SAR and SIR-Enhanced Scatterometer EASE-Grid 2.0 Radar Backscatter Data

Set (Long et al., 2024); (4) the SMAP Twice-Daily rSIR-Enhanced EASE-Grid 2.0

Brightness Temperature Data Set (Brodzik et al., 2021); and (5) the MEaSUREs

Calibrated Enhanced-Resolution Passive Microwave Daily EASE-Grid~2.0

Brightness Temperature ESDR (Brodzik et al., 2016) that are also available from

the NSIDC DAAC.

Examples of the enhanced-resolution σ° image products are shown in Figure 1

(QuikSCAT) and Figure 2 (ASCAT) below. The enhanced-resolution σ° images

generated using the SIR algorithm provide a finer effective resolution as compared

to conventional-gridded σ° images which enables more detailed studies of climate-

sensitive geophysical parameters over land and ice-covered surfaces. Images

spanning multiple time periods are included in the product.

https://doi.org/10.5067/J31S82VT790F NSIDC-0811 - ASCAT

ASCAT Twice-Daily SIR-Enhanced Scatterometer EASE-Grid 2.0 Radar

Backscatter, Version 1. NSIDC-0811

estimated size: 56TB ATBD: https://doi.org/10.5281/zenodo.14582508

https://doi.org/10.5067/EACD3RLVG2UB NSIDC-0810 - QuikSCAT/SeaWinds

QuikSCAT/SeaWinds Twice-Daily SIR-Enhanced Scatterometer EASE-Grid 2.0

Radar Backscatter, Version 1. NSIDC-0810

estimated size: 61TB ATBD: https://doi.org/10.5281/zenodo.14582418

https://doi.org/10.5067/MTQUFEXMZ3EE NSIDC-0809 - RapidScat

RapidScat Twice-Daily SAR and SIR-Enhanced Scatterometer EASE-Grid 2.0

Radar Backscatter, Version 1. NSIDC-0809

estimated size: 8.0TB ATBD: (tbd)

https://doi.org/10.5067/CFNO702ZHFPA NSIDC-0808 - ERS

ERS SIR-Enhanced Scatterometer EASE-Grid 2.0 Radar Backscatter, Version 1.

NSIDC-0808

approximate size: 207GB ATBD: https://doi.org/10.5281/zenodo.14582190

published 26 Feb 2026

https://doi.org/10.5067/WK4DZ1LG4L6O NSIDC-0807 - TRMM PR

TRMM Precipitation Radar SIR-Enhanced EASE-Grid 2.0 Surface Radar

Backscatter, Version 1. NSIDC-0807

approximate size: 79GB ATBD: https://doi.org/10.5281/zenodo.14582576

published 26 Feb 2026

https://doi.org/10.5067/SCKWZSWQ7HPL NSIDC-0774 - SMAP-Radar

SMAP Twice-Daily SAR and SIR-Enhanced Scatterometer EASE-Grid~2.0 Radar

Backscatter: Algorithm Theoretical Basis Document. NSIDC-0774

ATBD: https://doi.org/10.5281/zenodo.14582297

published 2024

https://doi.org/10.5067/APSWI5NK3PKJ NSIDC-0786 - NSCAT

NSCAT Twice-Daily SIR-Enhanced Scatterometer EASE-Grid 2.0 Radar

Backscatter: Algorithm Theoretical Basis Document. NSIDC-0786

approximate size: 6.1TB ATBD: https://doi.org/10.5281/zenodo.11199226

published 2025

https://doi.org/10.5067/46IY83E4HHJU NSIDC-0787 - SASS

SASS Twice-Daily SIR-Enhanced Scatterometer EASE-Grid 2.0 Radar

Backscatter: Algorithm Theoretical Basis Document. NSIDC-0787

approximate size: 1TB ATBD: https://doi.org/10.5281/zenodo.11187073

published 2025

Visualizations of example product images. (ul) NSCAT Ku-band 8 day VV-polarization σ° at 54° incidence angle DOY 358-365, 1996. (ur) TRMM-

PR Ku-band 28 day HH-polarization σ° at 10° deg incidence angle, DOY 1-28, 2000. (ll) QuikSCAT Ku-band 1 day VV-polarization σ° at 54° deg 

incidence angle DOY 260, 1999. (lr) ASCAT C-band 1 day VV-polarization σ° at 40° deg incidence angle DOY 10, 2014. 

ABSTRACT
Long-term studies of global climate can benefit from the combined analysis of past and

current satellite missions. To support these we have developed new L-, C- and Ku-band

enhanced-resolution radar backscatter (σ°) image products that are derived from seven

satellite scatterometry missions: (1) the ESA European Remote Sensing (ERS) mission in

scatterometer-mode 1992-2001); (2) the NASA/JAXA Tropical Rainfall Measuring Mission

(TRMM) Precipitation Radar (TRMM-PR) (1997-2014); (3) the NASA Quick Scatterometer

(QuikSCAT) and SeaWinds missions (1999-2010); (4) the ESA Advanced SCATterometer

(ASCAT) mission (2008-present); (5) the ISRO OSCAT mission (2010-2014, 2016-present);

(6) the NASA RapidScat mission (2014-2016), and the Soil Moisture Active Passive (SMAP)

radar mission, operating at 5.3 GHz (C-band), 13.88 GHz (Ku-band), 13.4 GHz (Ku-band),

5.225 GHz (C-band), 13.515 GHz (Ku-band), 13.4 GHz (Ku-band), and 1.41 GHz (L-band),

respectively. These multi-frequency, multi-polarization, satellite scatterometry missions

QuikSCAT ASCAT
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NSCAT TRMM-PR

provide global σ° measurements spanning nearly five decades that are unique benchmarks

for studying climate change over the Earth’s surface, particularly over rapidly warming ice-

covered regions, such as Greenland, Antarctica, and High Mountain Asia. The new

enhanced-resolution σ° image products are consistently-processed using conventional

gridding and the Scatterometer Image Reconstruction (SIR) algorithm. They are

compatibly-gridded with existing enhanced-resolution σ° and microwave brightness

temperature (TB) image products on the Equal-Area Scalable Earth Grid (EASE-Grid 2.0)

map projection. The enhanced-resolution radar backscatter (σ°) image products are

currently published or forthcoming at the National Snow and Ice Data Center (NSIDC)

Distributed Active Archive Center (DAAC) and include comprehensive Algorithm

Theoretical Basis Documents (ATBDs) that describe the physical theory, mathematical

procedures, and SIR algorithm assumptions. Images spanning multiple imaging periods,

local time of day periods, resolutions, enhancement algorithm (DIB gridded, SIR-

enhanced), and optional azimuth modulation estimation are included in the products.
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