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overview of troposphere sensing techniques
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Motivation

The microwave signal propagating through the
atmosphere is delayed.

The ionospheric delay is caused by the free
electron content.

The tropospheric delay is caused by the air
molecules and the water vapor.

The tropospheric delay was initially
considered just as a source of error, but it can
provide valuable information on the state of

the troposphere.
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Tropospheric delay as a signal of interest
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Integration of data sources
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GNSS+NWM for PPP
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Combining GNSS and InSAR
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Taking advantage of the complementary
characteristics:

GNSS INSAR
* high temporal * low temporal
resolution resolution

* low spatial density  « high spatial density
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GNSS for INSAR

» Kilauea volcano eruption
and Mw6.9 earthquake in
May 2018

« 57 Sentinel-1 acquisitions
from April to October 2018

* 77 GNSS stations located
in Big Island, Hawaii

With large number of GPS sites, GNSS-
COMEDIE correction provides the best
RMS reduction for 21 ascending and 23
descending Sentinel-1 scenes.

GFZz Sentinel-1 May 14 - 20, 2018 (ascending)
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GNSS for NWM
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Current operational
assimilation:
GPS-only ZTD/PWV
Current challenge:
multi-GNSS STD

GRE, GR and GPS-
only have similar
agreement with ERAS5,
but GRE provides
more low-elevation
angle observations

GFZ

Multi-GNSS for NWM
STD GNSS vs ERAS5
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GNSS vs alternative data sources *

classical - radiosondes
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Meteodrones (SD=1.7 ppm) are in higher agreement with GNSS data
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Summary

Tropospheric products as signal of interest:

* Integration of data sources (e.g. NWM+GNSS) leads to the accuracy
enhancement.

» Using the integrated model shortens the convergence time for PPP.

« Using one microwave technique can mitigate the atmospheric errors in another
(e.g. GNSS for INSAR).

« Combining different space techniques (e.g. INSAR + GNSS) utilizes their
complementary characteristics.

* Using the GNSS data for assimilation into NWM leads to positive effect on
meteorological forecasts.

* Future challenge in GNSS assimilation: slant tropospheric delays.

« Using alternative methods of data acquisition — e.g. meteodrones instead of
radiosondes.
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Thank you for your attention!
Questions?

wilgan@gfz-potsdam.de
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Extra

\ Total refractivity N
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\\\ Nt0t=k1?+k2?+k3_l_—2
" MF Zenith total delay ZTD

WV ZTD

ZTD = 10~° fN d
Troposphere tot®S

Slant total delay STD

STD = MF,(el)ZHD + ME,,(el)ZWD
+ MF, (A)(Gy cos(A) + Ggsin(4))
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