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Abstract

Remote sensing techniques, such as GNSS and SAR observations, together with high-resolution modelling of the atmosphere with NWP models can provide a synergic framework for a
number of earth observation applications. The combination of GNSS observations with active satellite observations (InSAR), processed with advanced differential interferometry
methodologies (i.e. PSI and SBAS) is capable of greatly enhancing the knowledge of local crustal deformations with multiple benefits for monitoring co-seismic, post-seismic, as well as
aseismic discontinuities. Meteorology 1s an integral part of this monitoring technique, as high-resolution NWP models have the potential to accurately simulate the tropospheric state and
remove the delay due to the atmospheric refraction of the signal. On the other hand, the same synergic approach can provide very useful information of meteorological and
climatological interest. GNSS and SAR observations are already used to monitor the high temporal and spatial variability of water vapour in the troposphere. It 1s highly possible that in
the near future, InNSAR near real-time water vapour products will be assimilated in weather forecasting models for improving the localization and timing of heavy precipitation events, in

the same way that GNSS data are currently being used.

Our work focuses on the interaction of the three aforementioned techniques in the area of the western Gulf of Corinth in Greece and aims to optimise their synergic output by
identifying strengths, weaknesses and uncertainties with respect to the measurement of zenithal tropospheric delays. We investigate the extent to which a high-resolution WREF 1-km re-
analysis can produce detailed tropospheric delay maps of the required accuracy, by coupling its output (in terms of Zenith Total Delay or ZTD) with the vertical delay component in
GNSS measurements. The model 1s operated with varying parameterization in order to demonstrate the best possible configuration, with GNSS measurements providing a benchmark
of real atmospheric conditions. The two datasets (predicted and observed) are compared and statistically evaluated for a period of one year, in order to investigate the extent to which
meteorological parameters that affect ZTD, can be simulated accurately by the model. Finally, we compare twenty Sentinel-1A interferograms with differential delay maps at the LOS

produced by WREF re-analysis. We find that WRF-derived differential meteograms correlate in various degrees with the real interferograms, with results suggesting a potential of the
model to re-produce both the long-wavelength stratified atmospheric signal and the short-wave turbulent atmospheric component which is evident in the interferograms.
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InSAR Tropospheric Correction with the use of WRF Derived Delay Maps

Tropospheric corrections over a set of 20 wrapped Sentinel-1 interferograms are performed by
calculating tropospheric delay (ZTD) fields over the PaTrop study area with the use of WRE In
most cases, corrections applied to the wrapped interferograms lead to a decrease of the phase
gradient. The degree of tropospheric delay correction is correlated with WREF-GNSS average bias
differences (Abias) at the times of acquisitions. The proposed methodology produces encouraging
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