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Continuous coverage of the Arctic: Two-satellite Highly Elliptical Orbit
(HEO) system is better than two dozen of LEO polar orbiters
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Polar Communication and Weather (PCW) mission Issue Realistic LEO configuration
(POLARSAT) on Highly EIIipticaI Orbit (H EO) A constellation of numerous LEO satellites fails to achieve coverage
requirements in polar regions, while a minimal 2-salellite HEO constellation can. To compare simple analytical LEO model with observations, we analyzed the
Can we objectively and quantitatively evaluate that advantage ? realistic operational satellite constellation
Major planned PCW Payloads HEO - Highly Elliptical Orbit LEO - Low Earth Orbit Baseline NOAA/AVHRR LEO configuration

*AM & PM primary satellites (currently METOP-A and NOAA-19)
*AM & PM secondary and back-up (NOAA-15,16,18)
*VIIRS imager on NPP/Suomi (2012) was not included
MODIS on Terra & Aqua (frequently used for various applications)
Therefore,

The Canadian Space Agency (CSA) in collaboration with other
Canadian Government Departments is preparing for Phase B
studies defining a 2-satellite HEO system — the Polar
Communication and V\_/eather_ (PCW) mission, wh_lch IS als<_) k_nown Baseline LEO includes 4 satellites imagers

characteristics to ABl on GOES-R. Calculations were conducted using precise orbit navigation and image
geolocation modeling, as described by Trishchenko (1994)
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orbit (Kidder and Vonder Haar, 1990). It provides good solution for spatial and
temporal coverage of polar region above 50°N (Trishchenko and Garand, 2011).
However, this orbit exposes spacecraft and payload to very harsh proton
radiation environment.

GM LEO system can be optimized
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Figure 1. Orbit optimization: a) minimization of proton radiation
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