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Introduction
Numerous nationwide, even continental scale InSAR ground-motion monitoring services became operational 
and published online thanks to the advances in wide-area InSAR processing (WAP) techniques. Inline with these 
developments we also present InSAR.Hungary, the Hungarian InSAR Ground Motion Service and Application 
developed in the LTK Satellite Geodetic Observatory (SGO). InSAR.Hungary provides nationwide ground motion 
solution and being published as an interactive web-based tool serving the clients. The product levels of the 
service are harmonized to the product specifications of the European Ground Motion Service (EGMS), 
complementing it with a country-specific and focused solution. We highlight here the applied methods, e.g. 
mitigation of the atmospheric phase screen (APS) and the strategy of the applied phase unwrapping techniques, 
as well as demonstrate the characteristics of the specific production workflows. Moreover, we display the client-
oriented features and tools of the service and discuss the different features of the service related applications.
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InSAR based 
results

EPND calibrated 
results

Full resolution 
displacements in 
LOS geometry

LSA driven local 
EW and Vertical 
results in A/D 
common grid 

Free online browsing option of S1-based, PSI 
and EPND calibration enhanced, LSA derived 
L3A and L3B deformation rates [mm/yr] in 
regular grid over Hungary.

Independent, self-maintained 
system with InSAR+GNSS 
synergy

Multi-level client support,
Free browsing of timeseries and 
L2* products currently are not 
supported.
→ Related business model is 
under development.

Interactive web application with different 
visualization and download alternatives and 
free browsing option.

Support of various deformation types, including 
non-linear displacement histories

SCAN ME

Products

Investigated period: 2015 - 2023

Relative Orbits: A073, A102,  A175
                         D051, D124, D153

Sentinel-1A/B IW SLC acquisitions

Multi-temporal strategy: single-
reference, single-look phases in full 
SLC resolution

Phase unwrapping: spatial 2D unwrapping using MCF, 
temporal 1D unwrapping using piecewise linear phase 
model  

IPTA/PSI workflow: sequential evaluation and update 
of different phase terms, using L2-norm regression 
respect to phase model

WAP-1 Full-frame steps:      mosaicing, 
geocoding, co-registration, tiling

WAP-2 Tile steps: vectorization of point 
targets determined by spectral diversity 
and temporal variability methods

Calibration rationale: IPTA/PSI-driven results are 
enhanced with GNSS deformation field in ETRF2000 
provided by EPND

Softwares:                                and 
own developed software solutions

Common grid: IPTA/PSI results are spatially 
aggregated to an Asc/Desc common grid and also 
temporally interpolated to common epochs

Result Database: nationwide coverage in 4 products 
in spatio-temporal domain

APS strategy: completely data driven; spatial long-
wavelength phase component modeled with low-pass 
filter then unwrapped it, then enhanced with modeled 
stratified and turbulent APS from residuals of the 
regression
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