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One of the most surprising fallouts from MODIS is the highly successful application of feature-tracking winds over the polar regions in global assimilation and forecast systems. This has demonstrated that high-latitude wind observations can have a very substantial impact on forecast skill – even though these observations are only obtained over a very limited region and  from an orbit that is far from optimal for this purpose in terms of coverage, timeliness, etc.  The positive impact of these winds generally extends well into the lower latitudes (outside the observed region), and the impact tends to be largest when the forecast skill is lowest.  

Much of the success of the MODIS winds is attributed to the 6.7µ water vapor channel imagery that provides the vast majority of the wind vectors.

An atmospheric imager flying in a Molniya orbit is proposed as a pathfinder for a high-latitude extension of the GOES-type imagery and as a natural MODIS follow-on mission from a satellite winds perspective. The Molniya orbit is a highly eccentric inclined orbit with a stable high-latitude apogee. Due to the second Kepler law of planetary motion, the satellite spends about two thirds of the time near its apogee where it provides a quasi-geostationary perspective centered over the high latitudes. This will extend the rapid-repeat rate imagery coverage all the way to the pole and will enable the near-real time (30 minutes or better) production of high-latitude feature tracking winds, also based on clear-sky water vapor imagery.

The apogee height of the Molniya orbit is within 10% of the geostationary orbit height, and most of the available geostationary technology in terms of spacecraft, instrumentation, communications, and feature-tracking can therefore be reused with only minor modifications. The image technology being developed for GOES-R could be used to produce temporally and spatially coherent images for the regions poleward of 55-60 degrees that are not well covered by the geostationary observatories, with very similar quality.

