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Radio occultation method



Radio occultation (limb sounding) method

COSMIC (The Constellation Observing System for Meteorology, Ionosphere, and Climate):
Launched with 6 LEOs on April 14, 2006; joint Taiwan-U.S. project

CHAMP (CHAllenging Minisatellite Payload) :
Prototype for COSMIC, 1 LEO, launched on July 15, 2000; Germany project

Following figures courtesy of COSMIC webcast module
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f1 The Constellation Observing System for 
Meteorology, Ionosphere, and Climate 
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Radio Occultation Method 

Advantages:
• High vertical resolution (0.1 km)
• No calibration needed
• Not affected by clouds or rain
• Global coverage

Disadvantages:
• Horizontal resolution coarse (200 km)
• Refractivity equation an unclosed system where moisture 
abundant (lower troposphere). Additional background 
information or data assimilation scheme needed.
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Validation in hurricane environment







Tropical Storm Debby - Temperature



Hurricane Ernesto - Temperature



Tropical Storm Debby - Dewpoint



Hurricane Ernesto - Dewpoint



Case study: Hurricane Helene













6. Conclusions on COSMIC in hurricane environment 
(with a limited data sample)
Temperature profiles in hurricane environment are reasonable; 
provides tropopause and stratosphere information not available from 
dropsondes

Dewpoint profiles in hurricane environment shows a moist bias in mid 
and upper troposphere; low levels appear reasonable

Horizontal distribution is coarse, but temperature useful in data sparse 
locations or between reconnaissance flights. 

Dewpoint still requires more examination and (apparently) refinement. 
Should still be useful, especially in dry regions. 



Bonus slides (not used in talk)
but could be useful for questions






