Algerian Space Agency
Center of Space Techniques

Outline

3. Theorical Context of tropospheric delay
4. Processing and analyses of results

FIG Working Week 2011
Bridging the Gap between Cultures
Marrakech, Morocco, 18-22 May 2011



Introduction

Evolution of GNSS Performance

w % Pa

resistance to
nterference

Improved satellite
availability

GPS Basics

The GPS

The Global Positioning System (GPS) is a satellite-
igation system.

9
world, 24 hours a day. There are no subscription fees
or setup charges to use GPS

Some civilian uses:
Navigation on land, sea, air

and space

Geophysics research
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Three Parts

= User segment

Principles

+ Rearranging the equation for distance:

Distance = Velocity x Time
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Errors affected GPS signal

= SATELLITE CONFIGURATION/GEOMETRY (DOP)
= CLOCKS

The Signal GPS in Atmosphere

= Non-linear path
= Signal Slowdown
= |ncreased travel time
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Tropospheric Effects

medium for signal frequencies below
30 GHz.

The Tropospheric error cannot be
effectively  reduced by  dual-

For further details See Leick (1995)

Tropospheric Delay (1) = Physical origin and equation

AL:[/Snds]—G=[L(n—1)ds]+(s—c;)

the trajectory

AL = 10—5/ Nds N=10°(n-1)
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Tropospheric Delay (2) - Decomposition

of the site. water vapor along the signal path.

P
0 s
AL; =0.22768 £ 0.0024—f(wl ) Ly =106 /[kg N ],jf]pmuds
5

Correcting Tropospheric Errors (3) - Processing

Two opportunities to reduce Tropospheric errors within GPS measurements processing :
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Tests and Results

Big slope Baseline

The Bernese is a processing GPS data software, developed at the University

of Bern it’s feature are :

The variation of RMS based on the computational strategy

4. Saastamoinen with its projection function
5. Essen and Froome
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RMS over Three components of the position
1. ECRN-Murdjadjio

0,01
0,005
0

NoModel ~ Saas Hopf  Saas+Projc Froome Dy Niell

No Model ~ Saas Hopf Saas+Projc Froome Dry Niell

No Model Saas Hopf ~ Saas+Projc Froome  Dry Niell

RMS over Three components of the position
2. Algiers-Tamanrasset

NoModel Saas Hopf  Saas+Projc Froome Dry Niell

No Model ~ Saas Hopf Saas+Projc Froome Dry Niell

NoModel ~Saas  Hopl Saas+Projc Froome Dry Niell
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Results of a permanent network (Algiers, Arzew and Madrid)

le délai zénithal

Conclusions

= The best results are obtained using the Saastamoinen model
with its projection function..
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because the points coordinates relevant which we compared our results are
themselves determined by GPS.
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