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MSSA Analysis Of Seasonal Loading-Induced Deformation From GNSS Time Series
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1. Introduction and study objectives 3. Multi Singular Spectrum Analysis (MSSA) 4. Analysis using Taylor Diagram

* Loading crustal deformations induced by ocean, atmosphere and continental water mass redistributions || « Singular Spectrum Analysis (SSA) is a statistical method that allows to decompose time | | * Taylor Diagrams (Figures 3 & 4) were first used for climate model analysis

can be monitored by space geodesy (e.g. GNSS and GRACE) series of scalar quantities into oscillatory components and noises. Multi Singular (Taylor, JGR, 2001)

* Usually surface waters (rivers, lakes) are not included in hydrological loading models considering only Spectrum Analysis (MSSA) does the same for time series of vector quantities. A given time series of observations (Reference) can be compared to one
snow and soil-moisture * Figure 2 shows an example of such a decomposition on the East, North and Up another provided either by a model or observations (Test); each time

* Huge discrepancies between GNSS observations and models arise around large rivers such as the components of the position vector of POVE GNSS station (cf Fig. 1) series corresponds to one unique point in the Taylor diagram (cf Fig. 4)
Amazon where nearly half of the vertical signal cannot be explained by the combination of loading original sl POVE » Standard deviations of both times series are determined using one of the
models Rebuilt signal East (mm) dotted semicircles centered at the origin (in blue in Fig. 3)

* In this study, Multi Singular Spectrum Analysis (MSSA) and Taylor Diagram Analysis are used together to & ! o | * In this study, MSSA has been * The correlation coefficient between time series “Test” and “Reference”
compare GNSS5 observations and loading models to numerically evaluate the part of crustal deformation g M At it il systematically applied to GNSS can be determined from one of the radial graduations (in red in Fig. 3)
not yet explained by the loading models ™ observations and loading models plotted on the external semicircle

* Studied area is located in South America (Figure 1) where the hydrological effects are among the largest D e~ S — ————— * The corresponding centered Root Mean Square difference is given by one
in the world mainly due to the river level variations @ '  The principal components (PC) semicircle (in green in Fig. 3) from a second set of dashed semicircles
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Figure 2: MSSA applied to GNSS-determined position of POVE station Figure 4: Analysis of simulated time series models
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