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Entry probes provide useful insights into the structures of planetary atmospheres, but give only one-dimensional pictures of complex four-dimensional systems that vary on all temporal and spatial scales.  This makes the interpretation of the results quite challenging, especially as regards atmospheric dynamics. Contemplating the entry probe temperature profiles from Viking and Pioneer Venus, Al Seiff was moved to write a paper on "the evidences of waves in the atmospheres of Venus and Mars."  But there are many kinds of atmospheric waves and they cannot be unambiguously identified by individual profiles.  Another issue is representativeness.  When the Galileo probe entered a jovian hot spot, for example, it left behind many questions about how its results related to the planet as a whole. In each of these cases, a meteorological context is necessary to interpret the entry probe data properly.  How can this be achieved?  Here is a planetary meteorologist's vision of what the next generation of atmospheric entry probe missions could be.  Dedicated sounding instruments can get most of the required data from orbit.  Right now, this is being done at Mars with infrared detectors, but microwaves (which are frequently much less sensitive to clouds and the like) may be the wave of the future.  Onboard processing will allow the data to be assimilated in near real time.  Entry probes (or drop sondes) can be released from the polar orbiter (at relatively low entry velocity) for adaptive observations, to clarify the vertical structure, to enhance the dataset in preparation for sensitive operations, and to establish ground truth (for calibration and validation).  Thus the combination of orbiter(s) and even relatively simple -- and inexpensive -- entry probes could provide a high quality global meteorology for any planet.  The products, being immediately available, would also be of immense benefit for operational purposes: aerobraking, aerocapture, accurate payload delivery via glider, ballooning missions, weather forecasts, etc.  Standardization of many hardware and software elements from planet to planet, including the underlying interpretive dynamical model, appears to be possible.  This would contribute greatly to the scientific interpretation of results and to comparative planetology studies.  It would also potentially lead to dramatic decreases in mission cost and risk.

