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A study on data distribution characteristics of the GPS radio occultation measurements
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Temperature and water vapor profiles are important for weather forecast and meteorological research. They are conventional
observed with a radiosonde. However, the routine soundings are mostly conducted over land in the Northern mid- and high
latitude regions. GPS (Global Positioning System) Radio Occultation (RO) provides atmospheric profiles with a height resolution
superior to other satellite measurements, comparable to a balloon sounding. Data distribution of GPS RO is not predicte
immediately. We investigate GPS RO data distribution with a numerical model, and aim to determine the best orbital paramete
of satellites for new GPS RO missions.

Earlier GPS RO missions, such as GPSMET, CHAMP and COSMIC, are realized by taking a high inclination orbit of Low
Earth Orbit (LEO) satellites in order to obtain a global data-set. Here we propose to employ an equatorial orbit, i.e. inclination
angle of zero, to concentrate GPS RO data in low altitudes. In particular, with a super low altitude lest satellite (SLATS) at an
altitude of about 200km, we can focus on the inter-tropical convergence zone (ITCZ) which is a latitude belt at around 10 degree
in latitude.

We also investigate data distribution of airborne GPS RO, which uses airplane to replace LEO satellite. Figure 1 shows
data distribution of airborne GPS RO simulated for flights between Jakarta and Surabaya in one day (there are 12 flights fc
each direction). Grey lines represent the observation points (tangent points). It can be seen that the flights in each directio
provide data distribution with different characteristics of observational time, tangent points’ moving distance and so on. These
characteristics are remarkable in low latitudes.
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