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GPS Radio Occultation

The GPS radio occultation (RO) Is an emerging robust, space-based Earth observation
technique, with the potential for atmospheric profiling, meteorological and climate
applications. The GPS RO technique uses GPS receivers on-board Low Earth Orbit (LEO)
satellites to measure the received radio signals from GPS satellites so that ionosphere
electron density profiles as well as atmospheric profiles, such as temperature, pressure and
water vapour etc., can be obtained using complicated atmospheric retrieval processes. GPS
RO has the unique features of long-term stability, all weather and global coverage, unbiased
and drift-free measurements and high resolution. GPS RO has recently been incorporated
Into multiple global numerical weather forecasting systems.

The Constellation Observing System for Meteorology, lonosphere and Climate (COSMIC)
was launched Iin April 2006. GPS RO data from this constellation of six LEO micro-satellites
has provided a new observation type for operational meteorology and significant information
on the thermodynamic state of the atmosphere with the demonstrated potential to improve
atmospheric analysis and prognosis. The plenitude of applications of COSMIC RO data
reinforce that it I1s important to know and understand the accuracy and limitations of the
COSMIC GPS RO measurements. In this study COSMIC RO measurements are compared to
radiosonde (RS) measurements.

The COSMIC GPS RO data have recently been employed in some analysis centres around
the globe where they have been shown to improve operational global numerical weather
prediction. Recently RO data was assimilated into the global ACCESS (ACCESS-G) forecast
system at the Australian Bureau of Meteorology producing improved forecasting over the
Southern Hemisphere and in particular in the Australian Region (J. Le Marshall et al., 2010).
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Weather Forecasting using GPS RO

These two figures show the positive impact on RMS_ERRORS

MSLP Forecasts (red lines) in the Australian
region  (65.0S,-17.125N, 65.0E,-184.625E)
when GPS RO data Is assimilated into the
ACCESS-G numerical weather prediction
system.

This is a significant finding which demonstrates
that the addition of GPS RO data In the
ACCESS-G forecasting system can Improve
weather forecasting in the Australian region

(J. Le Marshall et al., 2010).

AN-CORRELATION

GPS RO data I1s now an operational data type
used by the Australian Government Bureau of
Meteorology’s real-time operational systems.

Conclusion

The temperature profiles determined using the COSMIC GPS RO technigue compare well
with the RS measurements. The high vertical resolution and unbiased nature of RO
measurements can be used to improve the bias tuning/calibration schemes used in numerical
weather prediction (NWP) and In climate reanalysis, and In conjunction with their direct
usage, to potentially reduce biases In the analysis process. This improves the absolute
accuracy of reanalyses and the vertical resolution of features such as the tropopause. Thus
GPS RO Is becoming an increasingly important data type in weather forecasting and climate
studies.

As a result of this research, GPS RO data has been incorporated into the operational
Australian NWP model — the Australian Community Climate and Earth-System Simulator
(ACCESS) system.
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