KIT

Karlsruhe Institute of Technology

The transnational geo-scientific initiative GURN (GNSS
Upper Rhine Graben Network) - Recent results and
future plans

A. Knépfler', M. Mayer', F. Masson?, P. Ulrich?, and B. Heck'

KIT — University of the State of Baden-Wuerttemberg and
National Laboratory of the Helmholtz Association



Motivation - ﬂ(IT

Continuation and extension of successful former projects

Main goal of GURN

First all-embracing and consistent scientific processing and
analysis of data of permanent operating GNSS sites in the
area of the Upper Rhine Graben

In addition: geodetic research playground
m Data processing

@ GNSS modelling

m Fusion of sensors
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URG network: various data providers ﬂ( T
24 h/ 7 days, data resolution: 15-30s
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Different monumentations: buildings (~ 75 %) AT

= Various heights above ground
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Different monumentations: pillars (=~ 25 %) ﬂ( T

Karlsruhe Institute of Technology

= 1-4 m above ground

Site AUBU
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Karlsruhe Institute of Technology
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Available GNSS data GURN

S8YIS JO JaquinN

GPS only, red: GPS+GLONASS, green: total

blue:
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Available GNSS data GURN

GPS only, red: GPS+GLONASS, green: total

S8YIS JO JaquinN

blue:

‘ Various consequences, esp. data processing, pseudo-deformation
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Data processing strategies

-': BY \\‘! (I I
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Karlsruhe Institute of Technology

EOST GIK LGL
Software | GAMIT/GLOBK Bernese Bernese
Version 10.4 Version 5.0 Version 5.0
Strategy differential differential \ PPP differential
Orbits IGS final CODE Repro IGS final
CODE final
Antenna abs. ind. abs. ind. abs. ind.
modelling abs. IGS abs. IGS mean (Geo++)
Frame ITRF2005 ITRF2005 IGS05/ITRF2005
Solutions daily daily
weekly weekly

Robust and accurate geodetic products:
e.g., coordinates, troposphere parameters (+ precision)
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Site AUBU

ime series

Examples for coordinate t

[ww] Buyuony [wuw)] Bunse3y [ww] dnv

Median of ell. height: 503.965 m

[ww] BuiyuoNy [ww] Bunsezy
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Site WLBH

©)

ime series

Examples for coordinate t

Site KARL

.
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Median of el. height: 819.085 m’

[wu] BuoNy

[ww] Bupseay

Median of latitude: 49.01124493°

it
I

Median of longitude: 8.41125823°

[ww] Buyuony

[wuw] Bunsezy
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BL definition: standard (OBS-MAX) [SMOom Aﬂ(“’

Sites of GURN




BL definition: standard (OBS-MAX) [SMOom Aﬂ(“’

Sites of GURN and EPN
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BL definition: advanced A“(IT

te of Technology

@ Extracting number of observations and separation

© Forming baselines from EPN to GURN sites (shortest)
@ Forming baselines for "bad" GURN sites

@ Forming baselines for remaining GURN sites (shortest)
@ Combining all baselines sets
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AUBU: jumps in winter

AUBU: Difference to median, GIK daily solutions
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AUBU: jumps in winter - ﬂ( T

arlsruhe Institute of Technology

AUBU: Difference to median, GIK daily solutions, 10.03.-19.04.2009
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AUBU: jumps in winter - ﬂ( T

arlsruhe Institute of Technology

AUBU: Difference to median, GIK daily solutions, 10.03.-19.04.2009
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Derived high quality products

Karlsruhe Institute of Technology

m Coordinate time series
m Troposphere estimates
® Residuals
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Future plans m ﬂ(IT

arlsruhe Institute of Technology

Main goal of GURN

First all-embracing and consistent scientific processing and
analysis of data of permanent operating GNSS sites in the
area of the Upper Rhine Graben

m Correction of coordinate time series
m Determination of site velocities
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Future plans Q(IT

Main goal of GURN

First all-embracing and consistent scientific processing and
analysis of data of permanent operating GNSS sites in the
area of the Upper Rhine Graben

m Correction of coordinate time series
m Determination of site velocities

Further goals

® Integration of GLONASS
®m Improved Residuals = Stacking = Water vapour
m Hybrid deformation analysis: GNSS + INSAR + Levelling
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Future plans Q(IT

Main goal of GURN

First all-embracing and consistent scientific processing and
analysis of data of permanent operating GNSS sites in the
area of the Upper Rhine Graben

m Correction of coordinate time series
m Determination of site velocities

Further goals

® Integration of GLONASS
®m Improved Residuals = Stacking = Water vapour
m Hybrid deformation analysis: GNSS + INSAR + Levelling

Contact: gurn@gik.kit.edu
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