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Determination of Precipitable Water Vapor from Combined
GPS/GLONASS Measurements and its Accuracy Validation
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Abstract

Several observation equipments are being used for determination of the water vapor content and precipitable water
vapor (PWYV) because the water vapor is highly variable temporally and spatially. In this study, we used GNSS
systems such as GPS and GLONASS in standalone and combined modes to compute PWV and validated their
accuracy with respect to the results of other water-vapor monitoring systems. The other systems used were
radiosonde and microwave radiometer, and the comparisons were convenient because all three systems were
collocated at the test site. The differences of PWW were in the range of 0.6-3.4 mm in the mean sense, and their
standard deviations were 1.0-3.8 mm. The relatively large difference of GNSS compared with the other two systems
were believed to be caused by the fact that the GNSS antenna used in this study was the kind for which the
international standard of phase center variations (PCV) calibration is not available. We expect better accuracy of
PWV determination and improved availability of it through integrated data processing of GPS/GLONASS when an
appropriate antenna with PCV correction model is used.
Keywords : Precipitable Water Vapor, GPS, GLONASS, Radiosonde, Microwave Radiometer
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Figure 1. Location of PWV observation equipments at

the Changwon Weather Station

Table 1. PWV measurement systems

System Observational Equipment
Septentrio's PolaRx4 Receiver
GNSS PolaNt G Antenna
Radiosonde Vaisala's RS92-SGP
RPG's HATPRO-G2
MWR
Radiometrics's TP/WVP-3000A
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Figure 2. The correlated distribution of PWV from

GPS, GLONASS(GLO), and
GPS&GLONASS(ALL) measurements. The
straight line is the linear regression line.
(a)GPS vs. GLO, (b)GPS vs. ALL, (C)GLO
vs. ALL
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Figure 3. Time series of the PWV estimates retrieved
with RAOB and GNSS for 3 months

Table 2. Statistical summary from difference PWV
between RAOB and GNSS

GPS-RAOB | GLO-RAOB | ALL-RAOB
Mean -3.6 mm -3.1 mm -3.6 mm
STD 2.4 mm 3.5 mm 2.4 mm
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Figure 4. Time series of the PWV estimates retrieved
with RAOB and MWR

Table 3. Statistical summary from difference PWV
between RAOB and MWR
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Figure 6. Time series of the PWV estimates retrieved
with GNSS and MWR

Table 4. Statistical summary from difference PWV
between GNSS and MWRrpg

Mean 0.3 mm 2.1 mm

STD 1.6 mm 3.9 mm GPS-MWR | GLO-MWR | ALL-MWR
Mean -2.8 mm -1.9 mm -2.8 mm
STD 3.6 mm 3.9 mm 3.7 mm
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