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Å Description of radio occultation method and its derived refractivity 

mathematics

Å Probability product of moist and dry air around tropical cyclones

Å Climatology and dewpoint profiles

Å Examples ïHurricane Fred and Hurricane Helena



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





Method can be coupled to refractivity equation 

Advantages:

ÅHigh vertical resolution (0.1 km)

ÅNo calibration needed

ÅNot affected by clouds or rain

ÅGlobal coverage

Disadvantages:

ÅHorizontal resolution coarse (200 km)

ÅRefractivity equation an unclosed system where moisture 

abundant (lower troposphere).
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Probability of dry air Probability of moist air

Diagnostic tool dry and moist air in hurricanes

Understanding of optimum use of refractivity in hurricane models



23:41 UTC  10 September 2009

AMSU-B image from METOP-A satellite
(image provided by NRL-Monterey)

Hurricane Fred 2009
COSMIC refractivity for 09:56 UTC  11 Sept 2009
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23:41 UTC  10 September 2009

AMSU-B image from METOP-A satellite
(image provided by NRL-Monterey)

Hurricane Fred 2009

COSMIC refractivity for 02:56 UTC  11 Sept 2009
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23:41 UTC  10 September 2009

AMSU-B image from METOP-A satellite
(image provided by NRL-Monterey)

Hurricane Fred 2009

COSMIC refractivity for 04:24 UTC  11 Sept 2009
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23:41 UTC  10 September 2009

AMSU-B image from METOP-A satellite
(image provided by NRL-Monterey)

Hurricane Fred 2009

COSMIC refractivity for 06:15 UTC  11 Sept 2009
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23:41 UTC  10 September 2009

AMSU-B image from METOP-A satellite
(image provided by NRL-Monterey)

Hurricane Fred 2009

COSMIC refractivity for 08:14 UTC  11 Sept 2009
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