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Retrieval of Water Vapor Along the GPS Slant Path
Based on Double-differenced Residuals

ZHANG Shuangcheng'? LIU Jingnan' YE Shirong' CHEN Bo*
(1 Research Center of GNSS, Wuhan University, 129 Luoyu Road, Wuhan 430079, China)
(2 Wuhan Institute of Heavy Rain, 3 Donghu Dong Road, Wuhan 430074, China)

Abstract: Many experiments have shown that zenith integrated precipitable water vapor
(PWYV) can be readily obtained with better than 2 mm absolute accuracy using GPS instru-
ments. However, PWV measurements do not provide any information on the spatial distri-
bution of water vapor. The measurements of slant precipitable water vapor (SWV) along
each path contain much information which has the potential to be useful for numerical weath-
er prediction. In order to get precise SWV, firstly the principle of remote sensing of SWV
and computed diagram are described; secondly improved algorithm of converting double-
differenced residuals to zero-differenced residuals is developed; finally a real example is given
to demonstrate the algorithm involved using GPS and WVR data at one site. It is shown that
the improved algorithm can be used to estimate SWV and the root-mean square error is less
than 4mm between GPS and SWV. The accurately estimated SWV can be used to retrieve
the three dimensional information of water vapor which is useful for numerical weather pre-
diction, geodetic surveying and interferometer synthetic aperture radar (InSAR).
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Direct Calculation of Ambiguity Resolution in GPS Short Baseline
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Abstract: A new method that calculates ambiguities in GPS short-baseline through the com-
bination with different carrier phase observations when the deformation is relatively large
(0.7 m). A condition that should be satisfied to make sure that the ambiguities of L, carrier
phase and L, carrier phase are integer, is also drived. The DC algorithm proposed in the ref-
erencel') can not only be used to large deformation , but also to the ambiguity resolution in
GPS short baseline. Furthermore, the difficulty of the quickness and effectiveness of ambi-
guity resolution in GPS short baseline, is solved.
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