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Estimation of Tropospheric Water Vapor using GPS Observation
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ABSTRACT

As the GPS signals propagate from the GPS satellites to the receivers on the ground, they are delayed by the
atmosphere. The tropospheric delay consists of two components. The hydrostatic (or “dry”) component that is
dependent on the dry air gasses in the atmosphere and accounts for approximately 90% of the delay." And the
“wet” component that depends on the moisture content of the atmosphere and accounts for the remaining effect
of the delay. The Zenith Hydrostatic Delay (ZHD) can be calculated from the local surface pressure. The Total
Zenith Delay (TZD) will be estimated and the wet component extracted later. Integrated Water Vapor (TWV) gives
the total amount of water vapor that a signal from the zenith direction would encounter. Precipitable Water Vapor
(PWYV) is the IWV scaled by the density of water. The quality of this PWV has been verified by comparison with
radiosonde data(at Osan). We processed data for JULY 2 and JULY 14, 1999 from four stations(Cheju, Kwangju,
Suwon, Daegu). We found the coincidence between PWV of the estimations using GPS and PWV of pressing
the radiosonde data. The average of the difference between PWV using GPS and PWV using radiosonde was
3.77 mm(Std. = £0.013 mm) and 2.70 mm(Std. = £0.0011 mm) at Suwon & Kwangju.
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