6. NESDIS Ocean Winds and Rain Experiment

Principal Investigator(s): Paul Chang and Zorana Jelenak (NESDIS)

Mission Description: This will be executed by NESDIS and aims to improve understanding of microwave scatterometer retrievals of the ocean surface wind and to test new remote sensing techniques. The NESDIS/Center for Satellite Research and Applications in conjunction with the University of Massachusetts (UMASS) Microwave Remote Sensing Laboratory and AOC have been conducting flights as part this experiment for the past several years. Collecting the raw data allows spectral processing to be done which will allow the rain and surface contributions in the Imaging Wind and Rain Airborne Profiler (IWRAP) data to be decoupled. This is critical in understanding the impacts of rain on the measurements, and thus, the ocean surface wind vector retrievals.

P-3 Module 1
What to Target: The highest-wind region of a TC
When to Target: The ideal ocean winds storm would typically be a developed hurricane (category 1 and above) where a large range of wind speeds and rain rates would be found. However, data collected within tropical depressions and tropical storms would still provide very useful observations of rain impacts.
Pattern: Start with a survey pattern (Figure-4 or butterfly). Then execute a racetrack or lawnmower pattern over a feature of interest such as a rain band or wind band. Constant bank circles of 10-30 degrees: inserted along flight legs where the desired environmental conditions were present (region of no rain and where we might expect the winds to be consistent over a range of about 6-10 miles, about the diameter of a circle). This would not be something we would want to do in a high gradient region where the conditions would change significantly while we did the circle.
Flight altitude: The sensitivity of the IWRAP system defines the preferred flight altitude to be below 10 kft to enable the system to still measure the ocean surface in the presence of rain conditions typical of tropical systems. With the Air Force typically flying at 10 kft pressure, we have typically ended up with an operating altitude of 7 kft radar.
Leg length or radii: Initial survey extends 20-50 n mi from the storm center. The actual distance would be dictated by the storm size and safety of flight considerations. The racetrack/lawnmower legs are just long enough to cover the feature of interest.
Estimated in-pattern flight duration: Typically 8-9 h for full-duration mission.
Expendable distribution: Sondes dropped in high-wind regions.
Instrumentation Notes: Operating at a constant radar altitude is desired to minimize changes in range and thus measurement footprint on the ground. Higher altitudes would limit the ability of IWRAP consistently see the surface during precipitation, but these altitudes would provide useful data, such as measurements through the melting layer, to study some of the broader scientific questions. Straight and level flight with a nominal pitch offset unique to each P-3 is desired during most flight legs.
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