Homogenization of GNSS-derived IWV time
series.
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1. Introduction

The atmospheric water vapor, usually referred to as the integrated water vapor (IWV), is one of the essential climate variables and plays a significant
role in climate change and global warming. Ground-based networks of Global Navigation Satellite System (GNSS) receivers provide observations of
tropospheric delay and integrated water vapor (IWV) for more than 20 years. However, the time series of GNSS-derived IWV have been affected
by abrupt changes (called breakpoints) due to equipment or environmental changes. The homogenization of such series is a crucial step before any
interpretation or analysis [1]|2]. For this purpose, segmentation methods are a natural framework. In order to detect correctly these changes, it is
necessary to take into account for the specificities of the data. First, the series show high atmospheric variability. To remove it, we propose to work on
the corrected series with the ERA-interim analysis denoted by AIW V. Despite of this correction, a periodic signal remains in the series. Moreover, it
has been observed a non-stationary variance that seems to be month-dependent. Here a new segmentation method is proposed: a change-point detection

in the mean model in which a functional is integrated and the variance is month-dependent. The proposed method is tested on a synthetic dataset of
120 stations created by members of a COST action GNSS4SEC.

2. Model and inference procedure
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where E; i.i.d. ~ N(0,02 ..), T = 365.25 and k = 1,..., K. The parameters to be estimated are the number of breakpoints K — 1, the K — 1
breakpoints T' = (t )k, the K means p = (uy)x, the variances (o2 . )montr and the coefficients (a;); and (b;);.

Inference strategy. For a fixed K, an iterative strategy is proposed. At iteration |h + 1]:
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1. estimate f; on Y; =Y, — 1., using weighted least-squares with weights 1/ g2
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2. estimate T, u and o2 . on Y, =Y — ft[h] as follows: (i) estimate robustly o

Programming algorithm [3]
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< ., based on |4] and (ii) segment the signal using a Dynamic

The number of breakpoints or segments K is chosen using three model selection criteria denoted mBIC [5] , ML [6] and BM |[7]

4. Results
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3. Application on synthetic data
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fect segmentation results in both null d; and ds. at each true break are —0.544, —0.004, 0.802, 0.149, 0.690 respectively
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