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1- ABSTRACT

The National Geographic Institute of Argentina (IGN) is currently completing the adjustment of the national altimetric network. In order to complete this operation, the IGN is measuring the remaining geometric slopes, and taking gravity and differential GPS measurements in the area of
Puna, Argentina.

The Puna, considered the "Roof of America,” is an area characterised by its unique topography, including heights from 3000 M.A.S.L and steep slopes over short distances, for example of approximately 2000 meters in 25 kilometres. Performed measurements have allowed the calculation
of orthometric and normal heights along benchmarks with altitudes that oscillate between 3000 to 4000 meters. GPS observations made over the benchmarks have also permitted the calculation of the position of the Geoid in the area.

This work shows the applied measuring methods and calculations to obtain orthometric and normal heights. Itis also exposes the differences between geometric, orthometric and normal heights. Finally, it makes a comparison between the geoidal heights of the benchmarks obtained from
the measurements and the ones obtained from the EGM08 model.

2- INTRODUCTION

4 - CALCULATION & RESULTS

The vertical datum in Argentina was developed in 1924 with observations from the Mar del

Plata tide gauge. 1- Gravity Reductions The following charts and tables show the different gravity results obtained:
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Gravity measurements were taken over the benchmarks that compose the High Precision ‘ The following charts and tables show the different heights results obtained:
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established by the IGN. The equidistance between the rods was 50 meters atall times . The Benchmarks
28 benchmarks were measured twice and the mean value of each slope was used to
celerminethe calculz o 5. BEHAVIOR OF EGM08 IN ARGENTINA
Data sets composed of 664 leveling and GPS benchmarks arranged along the Argentine territory was The following physycal map shows the differences between IGN N and EGMO8 N:

used to calculate the differences between IGN and EGM08 geoidal undulations.

Area under study

The following charts shows the differences between IGN N and EGMO8 N:

Differences between IGN N and EGM08 N Differences Histogram
IGN N vs. EGMO8 N

Gravimetric Observations: o
A LaCoste & Romberg G43 gravimeter was used. The estimated error of the gravity § = - R Y -
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6- FINAL COMMENTS

The results obtained from the evaluation study reveal that the EGMO8 model is coherent with on-site

Bg{ﬁgﬂ:?liﬂg' GPS equibment was used to determine the precise position of each measurements in some areas of Argentina. Nevertheless, the geoidal undulation differences in the Puna area
quency  equip PIECISE POSITO show that there is not enought field information gathered for this area to establish a more aproximately N value

benchmark. The sessions were two hours long to ensure centimetric precision of the of the EGMO8 model
coordinates. GAMIT / GLOB K and GPPS / FILLNET software was used for post- '
processing GPS data. The coordinates of the benchmarks were obtained in the ITRF05- References
| reference frame.
GS05 reference frame REFERENCES:

-Pavlis, N.K., Holmes, S.A. Kenyon, S.C. and Factor J.K. (2008) "An Earth Gravitational Model to Degree 2160: EGM2008", presented

atthe 2008 General Assembly of the European Geosciences Union, Vienna, Austria, 2008.

-Heiskanen, W. and Moritz, H. (1967). "Phisical geodesy", W. H. Freeman, San Francisco

oo s -Jarvis, A., Reuter, H.l., Nelson, A., Guevara, E. (2008) "Hole-filled seamless SRTM data V4", International Centre for Tropical 53
e | Agriculture (CIAT), available from http://srtm.csi.cgiar.org. m

-Sanchez, L. (2002) "Determinacion de alturas Fisicas en Colombia", Institut fur planetare Geodasie Technische Universitat Dresden,
Dresden, 2002.

Geodetic Leveling Lines

500 250 0 500 Kilometers
I B

CONTACT INFORMATION:

Sergio Cimbaro: scimbaro@ign.gob.ar - Diego Pifidn: dpinon@ign.gob.ar




