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Th e six COSMIC spacecrafts were 

launched into a 500-km injection 

orbit by a U.S. Air Force “Mino-

taur” rocket from Vandenberg, 

California on April 14, 2006. After 

a three-month checkout period that 

established that all spacecrafts and 

payloads were working well, COS-

MIC data were offi  cially released to 

the public on July 28, 2006. Since 

then, the data volume for the neutral 

atmospheric profi les has increased 

steadily as the spacecrafts gradually 

separated. COSMIC now produces 

about 2000 atmospheric and 2500 

ionospheric profi les per day.

As of February 2007, the COSMIC 

data Analysis and Archival Center 

(CDAAC) has successfully pro-

cessed more than 300,000 neutral 

atmospheric profi les and more than 

470,000 ionospheric profi les. 

Radio occultation (RO) data from 

COSMIC and its predecessor mis-

sions have already yielded signifi cant 

scientifi c progress. Some of these 

accomplishments include the follow-

ing: 

Initial positive impact of COS-

MIC data reported by Sean Healy 

(2006, personal communication) 

for the United Kingdom Meteo-

rological Offi  ce (UKMO) and 

the European Centre for Me-

dium-range Weather Forecasting 

(ECMWF) operational weather 

models 

Detection of thermal variability 

and Kelvin wave propagation in 

the tropical tropopause region 

»

»

Th e Constellation Observing System for Meteorology Ionosphere

and Climate (COSMIC)

Christian Rocken » University Corporation for Atmospheric Research, Boulder, CO

Facilitating State-Of-Th e-Art Geodesy

Evaluation of GPS RO retrievals 

in the ionosphere 

Detection of high-altitude iono-

spheric irregularities with GPS RO 

data 

Estimation of ionospheric electron 

density at orbit altitude 

COSMIC data inversion requires 

the use of low-latency ground–

based GPS data from the global 

fi ducial network that is supported 

in part by UNAVCO. Th ese data 

are used together with ultra rapid 

IGS products for satellite clock 

calibration and orbit determina-

tion. 

»

»

»

»

First publication to accurately 

monitor the Earth’s atmospheric 

boundary layer (ABL) with radio 

occultation data using open loop 

tracking

Determination of radiosonde er-

rors with GPS RO data 

Evaluation of Microwave Sound-

ing Unit (MSU)/ Advanced Mi-

crowave Sounding Unit (AMSU) 

climate records with available GPS 

RO data in the upper troposphere 

- lower stratosphere

Development of combined 

inversion methods for concur-

rent inversion of GPS RO and 

Advanced Infrared Studies (AIRS) 

data (aimed at overcoming GPS 

RO inversion errors in the lower 

troposphere) 

Detection of atmospheric tides 

and validation of their monthly 

climatology with four years of 

CHAMP RO data 

»

»

»

»

»


