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PUBLICATIONS 
 
 
Sea Ice Topography Trends from Satellites 
Citation: Duncan, Kyle; and Sinead Louise Farrell, 2022: Determining variability in arctic sea ice 
pressure ridge topography with ICESat-2.  Geophys. Res. Lett., 49(18), e2022GL100272, 
https://doi.org/10.1029/2022GL100272. This study demonstrates that high-resolution satellite 
altimeter observations can be used to derive detailed measurements of sea ice topography that 
will ultimately support process studies and advances in sea ice modeling.   
 
Summary: CISESS Scientists Kyle Duncan and Sinead Farrell have a new article in a recent issue 
of Geophysical Research Letters on determining sea ice topography from satellite. Pressure 
ridges form when ice floes crash into each other. They make it more difficult for air to move 
across the ice and impede transport across or through the ice. The laser altimeter on ICESat-2 
provides height measurements of sea ice surface topography every 0.7 m in the direction of 
flight, from which we calculate surface roughness and measure the sail height and frequency of 
pressure ridges across the Arctic. Duncan and Farrell use coincident aircraft-mounted lidar data 
to evaluate the accuracy of ridge topography from ICESat-2. Their methods accurately 
distinguish ridges and reproduce sea ice deformation statistics at an along-track resolution 
previously only attainable from airborne platforms. We find that while year-to-year variability 
in pressure ridge morphology is low, regional variations are significant. Consistent with previous 
studies, we find distinct deformation characteristics depending on the age of the ice. Because 
the oldest ice in the Arctic continues to decline, our results make it likely that surface roughness 
and ridging intensity will reduce over time, lowering drag across the ice surface.  
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Figure: Pan-Arctic maps of surface roughness (σh) in April (a) 2019, (b) 2020 and (c) 2021 show 
year-to-year variability. Insets show distributions with mean (standard deviation) and modal 
statistics provided to the right of each histogram. Dashed black lines outline the locations (A, B) 
of the regional analysis. Solid black contours outline the location of ice aged 2 years and older. 
(Kyle Duncan, CISESS, kyle.duncan@noaa.gov; Funding: ORS & Jason/Sentinel) 
 
 
Hurricane-Level Sea Surface Winds Now in Dataset 
Citation: Saha, Korak, Zhang Huai-Min, 2022: Hurricane and typhoon storm wind resolving 
NOAA NCEI Blended Sea Surface Wind (NBS) Product. Front. Mar. Sci., 9, 935549, 
https://www.frontiersin.org/articles/10.3389/fmars.2022.935549. The NCEI Blended Sea winds 
(NBS) product has been updated to include new satellite sensors that allows it to resolve high 
hurricane and typhoon sea surface winds.  
 
Summary: CISESS Scientist Korak Saha at NCEI has developed a new version of the NCEI Blended 
Sea winds (NBS) product.  Version 1 of this dataset is generated by blending observations from 
multiple satellites using their scatterometers and microwave radiometers/imagers. However, 
these sensors do not provide accurate observations of intensive high-speed hurricane winds 
because their signals saturate in very high winds or degrade in the presence of rain. Recent 
advancements in satellite wind retrievals revealed that the L-band (1.42 GHz) instrument on the 
Soil Moisture Active Passive (SMAP) satellite and the AMSR2 All-Weather channel (~6.9 GHz) 
can provide accurate hurricane winds of up to 65 m/s (145 MPH) without being affected by 
rain. Saha incorporated this data in the new version, NBS v2.0. He used a multi-sensor data 
fusion technique based on random errors, enabling resolution of very high winds, especially 
along the eyewalls of tropical cyclones and hurricanes. NBS v2.0 provides both a long-term 
record of 30+ years retrospectively since July 1987 and a near-real-time mode with 1-day 
latency. How the NBS product performed over Hurricane Irma is shown below. Irma was a 
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massive and long-lived hurricane that started from Cape Verde and reached a scale of Category 
5 on the Saffir–Simpson scale. The hurricane made seven catastrophic landfalls from the 
Caribbean all the way to Florida. 

 
Figure: A time series of maximum wind along the track of Hurricane Irma with the best track 
available from International Best Track Archive for Climate Stewardship (IBTrACS). The (yellow) 
NBS v 2.0 outperformed its older version (black). 
(Korak Saha, CISESS, korak.saha@noaa.gov; Funding: NCEI) 
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