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Table 2 Correlation between PWV and A for each station
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CHGO 0.762 0.615 0.615
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Table 3  Performance of 4 interpolation schemes mm

UES SN I/MA FIME P fin 2%
A 3.62 0.22 10.98 2.78
B 3.51 0.01 11.26 2.48
o 3.64 0.04 10.79 2.72
D 4.08 0.05 10.03 3.15
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Fig. 3 Color images of four interpolation methods

a.linear interpolation triangulation;

b.Kriging interpolation;c.IDW ;d.the improved IDW interpolation
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Table 4  Cross-validation of calculation errors

of four interpolation methods

ik SD/mm  MAE/(g/m’) MRE/%  RMSE/(g/m’®)
1 4.13 1.49 2.98 4.10
2 4.16 1.54 3.08 4.14
3 3.66 1.41 2.82 3.64
4 3.51 1.24 2.49 3.49
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Fig. 4 Box-plot of four interpolation methods
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An improved IDW interpolation method based on GNSS water
vapor distribution and interstation distance

YAN Xiangrong' WANG Xiaochun' LIANG Wei' MU Yaxuan'
SONG Yulong' DING Nan' ZHANG Wenyuan®
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Abstract To select the interpolation algorithm for the refinement of Precipitable Water Vapor (PWV) | this paper
systematically analyzes three interpolation methods including the linear interpolation triangulation , the Kriging inter-
polation and the Inverse Distance Weighting (IDW) interpolation,and then proposes an improved IDW interpolation
approach. First,both the influence of GNSS station distance and the distribution characteristics of atmospheric water
vapor on the interpolation result is analyzed , which is then used to optimize the interpolation parameters thus make
the interpolation result close to the high-precision observation value.Second , this approach is tested using GNSS data
of Xuzhou continuously operated reference stations as well as the radiosonde data during the period of May to July
2017.The results demonstrate that the improved IDW interpolation approach outperforms the above three classical
interpolation methods in standard deviation, mean absolute error, mean relative error,and Root Mean Square Error
(RMSE ). Specifically, the RMSE is lowered by 14.88%, 15.70% and 4.12% , compared with the linear
interpolation triangulation , the Kriging and the IDW interpolation, respectively. Moreover, the proposed interpolation
approach has excellent ability in reconstructing the high-resolution atmospheric water vapor distribution map during
storms , which can significantly reduce the interpolation error caused by the uneven distribution of sampling sites and
the precipitation surge.The comparisons indicate that the improved IDW interpolation approach is conducive to re-
construct the high-resolution atmospheric water vapor distribution map for areas with sparse GNSS station network ,
thus to improve the capacity of extreme weather monitoring.

Key words GNSS precipitable water vapor retrieval ; precipitable water vapor ( PWV) ; spatial interpolation ;
inverse distance weighting(IDW)



