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1GS-International GNSS Service

» [nternational service of the IAG (https://igs.org)

= 500+ permanent GNSS stations

= Test campaign in 1992, routine operations since 1994
= Provide precise GNSS products (orbit, clock etc)
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Ficure 1. (top) The global mean total electron content GTEC (daily values at 2000 UTC), correlates well
with (bottom) the solar radio flux value F, 5 (daily values at 2000 UTC, red dots), particularly when the latter
is smoothed with a 40 day boxcar filter (blue line). The 12 month running average of the sunspot number
Rz12 (brown) and the global ionosphere index IGG12 (green) are input parameters of the IRI models.

1996 1997 1998 1998 2000 2001 2002 2003 2004 2005 2006 2007 2008

Scharroo & Smith, 2010, JGR
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Figure 4. llustration of the five-dimensional TEC climatology. The foreground shows the monthly and
2 hourly global grids at times of high solar activity (GTEC is 70 TECU). In the background are the solu-
tions for low solar activity (GTEC is 10 TECU).

Scharroo & Smith, 2010, JGR
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Figure 2. JPL GIM map of total electron content on 1 April 2000, 1100 UTC. The east-west curves
follow geomagnetic latitude and mimic the preferential direction of the progression of the ionospheric
features westward with time.

Scharroo & Smith, 2010, JGR
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Vertical TEC anomaly

Figure 3. Vertical TEC anomalies at three time epochs, (a) 1 hour, (b) 20 minutes, and (c) 1 minute before the earthquake,
observed at GEONET stations with the satellite 15. Positive anomalies (red color) are seen to grow near the focal region.

Heki, 2011, GRL
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Figure 2. Global differences between the slant delay
values of IMF and NMF at 5° elevation (mean over the year

2002).
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Figure 3. Mean differences in GPS station height
estimates between the solutions from IMF and NMF for
the year 2002. Most of the stations show an increase in
station height estimates when using IMF (black arrows) and
only few a decrease (red arrows).
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Fig. 3. Unwrapped phase with SNAPHU software.
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Figure 3. Variation in VWC from multiple GPS satellites (colors as in Figure S2) and water content reflectometers
(WCR). The range of the five WCRs (Figure S3) is shown in grey and their mean is the black line. The daily precipitation
totals are in blue. GPS measurements are only shown on days when there was no snow and the daily average temperature
was above 3°C.
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