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For over 20 years, the Antarctic Meteorological Research Center, Space Science and Engineering Center at the
University of Wisconsin-Madison have generated composites of geostationary (GEO) satellites and polar-orbiting
or low Earth orbit (LEO) satellites into a mosaic display over the Antarctic and adjacent Southern Ocean. This effort
has expanded to the Arctic over the last half dozen years. These composites are created in the infrared window
channel (~11.0 microns), longwave infrared (~12.0 microns), shortwave infrared (~3.8 microns), water vapor (~6.7
microns), and visible (~0.67 microns) channels that are most common to meteorological satellite observations.
Generally made on an hourly basis, these composites are generated at as much as a 4-kilometer nominal
resolution. The construction of the composite images has evolved over the years to consider a variety of factors
including limb darkening, pixel resolution, observation time, and other weighting factors. Additionally, the
composites have found a diversity of use in forecasting, education and operational arenas. The generation of
atmospheric motion vectors (AMVs) from a version of these composites is being successfully produced, and the
quality is on par with single satellite AMVs products. The generation of LEO/GEO composite AMVs fills a gap in the
generation of global winds from all satellite platforms, and has shown impact when assimilated into the Global
Forecast System (GFS).
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Algorithm QOverview — Data Flow
Daemons check for new images on servers and create files to be processed
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Table 1. Milestones in the development of Antarctic and Arctic composite
imagery.
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over t h e NASA Start of formal Arctic Composites 2007

Blue Marble. Hourly Antérctic Com?osites I?Tegin 8 April 2009 .
Hourly Arctic Composites Begin 2009 Syste m ArC h |teCt ure
Hourly Antarctic and Arctic visible composites formally begin | 13 July 2011

Server: Dell PowerEdge R720
CPU: Intel Xeon 2 x 3.3 Ghz, 10 M Cache
Cores: 16 Total
RAM: 12 x 8GB = 96GB Total
Cost: ~$10,000
(same as proposed)
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Data Disks:
6 individual 600 Gb disks
No RAID...

Home:
2 x 600 Gb
RAID1

A sample Arctic Infrared composite image.

xxxxx

Table 3. Validation statistics for the composite LEO/GEO AMVs, partitioned by
hemisphere and tropospheric layers (vector height assignments). NRMS is RMSE

Atmos P heric motion normalized by the mean AMYV wind speed.
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Table 4. Validation statistics for the composite LEO/GEO AMYVs

partitioned by latitude bands. NRMS is RMSE normalized by the mean

AMY wind speed.
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improve the forecast skill in the later time periods




