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Motivation
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Atmospheric water vapor (WV):

Highly variable in time and space.
Delays GNSS, InSAR signals

Has to be accurately determined for high-precision positioning
and INSAR applications (i.e. deformation measurements)

Also for climate studies and weather forecasting
GNSS-based WYV results are limited in spatial resolution
(mainly point-wise)

INSAR provides an atmospheric phase
Image (good spatial resolution, e.g., 20m)

Fusion of GNSS and INSAR measurements
for water vapor determination

AGNSS: Global Navigation Satellite Systems
AInSAR: Interferometric Synthetic Aperture Radar
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GNSS and InSAR ﬂ(“.
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= Precise Point Positioning (PPP) strategy is
investigated

= Retrieval of the absolute neutrospheric delay

= Spatial stacking of phase residuals, necessary
for eliminating MP and PCV effects

= Next step: Use high spatial and temporal
resolution meteorological data for IPWV
determination
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INSAR

Measurement of phase image
Single acquisition (weeks)
Large-scale measurement (area)

Differential measurement (in time)
Interferometric SAR:
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If;
Earth was flat.
The satellite orbit was fixed.
No Deformations.

Then:
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nSAR it

Karlsruher Institut fur Technologie

INSAR phase is given by: = [, TOpographic phase (b)
f. =f-f, s am: Atmospheric phase (c)
:ftop0+fdispl+fatm+ff|at +fnoise L fdiSpl: Phase due to Eal’th'S

surface displacement

where: s [hoisc Phase noise

= /. :flat Earth phase (a)
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Current status ﬂ(".
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GNSS data acquisition and availability
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Current status
INSAR data acquisition and availability

m ERS (C-Band) in 1996

= 12 Tandem images

= Analyze the change of atmosphere over
year seasons.

m Envisat (C-Band) 2002-2009
= 17 images ( 35 days apart)
= INSAR pairs, small spatial baselines
= Low activity of ionosphere

m Future acquisitions

= ALOS/PalSAR (L-Band) For lonospheric
studies

= TerraSAR-X (X-Band) since 2007
(shorter temporal baseline, 11 days )
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