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=zz~ RAY-TRACING TECHNIQUE

The modified RINEX ‘ftroposphere free” files are
processed by BERNESE sw in order fo estimate only the

coordinates of the stations (by applying network adjustment
approach) switching off any tropospheric delay model!

UP_RMS_DOY_104

km

rms (mm)
o

1

1

AQuUI

ELBA

MATE

|

MILO

Trieste 07,04,2010

Il Workshop on Satellite Navigation
Science and Technology for Africa

Neutral Impact
on Formal Error

Positive Impact
on Formal Error



Q

@l GALILEO

italiana

* 30 satellites, The Orbits have a period of 14.35 hours

3 MEO orbits, h=23616 km and I=56°
inclinazione rispetto al piano equatoriale di 56 gradi

* The lifetime of the satellites will be 12 ys
at least, Power 1.6 kw, mass di 680 kg and

dimensions: 2.7m-1.2m-1.1m 3 orbite Medium Earth Orbit (MEQO)

altitudine 23616 km
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Table of Radio Occultion Events without and
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with GALILEO

italiona
Tot. Nr Occultation/Day Nr. Occ./Day far <100 km Nr. Occ./Day
Height: 800 km from PFS Measurement <100 km
and At < Torb

GPS GPS GPS

Inclination (°) GPS GAL + GPS GAL + GPS GAL +
GAL GAL GAL

5° 373 435 808 225 264 489 43 36 79

25° 418 479 897 163 165 328 41 35 76

55° 424 484 908 110 131 241 35 51 86

75° 440 498 938 110 112 222 33 34 67

98°.6 478 553 1031 125 152 277 27 44 71

125° 494 556 1050 126 163 289 44 59 103
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CLimatology
e Global

e All Weather

e Relevant (refractivity, tropopause etc.)

o Self Calibrating (could be used for “in flight”

calibration of other sensors but...)

. Il Workshop on Satellite Navigation
Trieste 07,04,2010 Science and Technology for Africa



Q

QWi

agenzia spoziole
italiona

Q Point where the RO occurs

‘ Nadir point on the ground

We deem RO and Nadir pointing
observation overlapped if:

D<100 Km;
T,o-Tnp< Orbital Period
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GPS+GALILEO Radio Occultation Table

italiona
Tot. Nr Occultation/Day Nr. Occ./Day far <100 km Nr. Occ./Day
Height: 800 km from PFS Measurement <100 km
and At < Torb
GPS GPS GPS
Inclination (°) GPS GAL + GPS GAL + GPS GAL +

GAL GAL GAL

5° 373 435 808 225 264 489 43 36 79

25° 418 479 897 163 165 328 41 35 76

55° 424 484 908 110 131 241 35 51 86

75° 440 498 938 110 112 222 33 34 67

98°.6 478 553 1031 125 152 277 27 44 71

125° 494 556 1050 126 163 289 44 59 103
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The number of points suitable
for “in flight” calibration of
Nadir pointing instruments with
GNSS RO doubles
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CLIMATE

e Refractivity can be estimated with RO with a relative
accuracy of 10, Suitable for Climate mvestigations

e Refractivity as a fingerprint to mvestigate the Climate

e Fngerprint could be formed by combining
projections for about 20 different levels below 25 Km,
for some 30 different locations over the globe, and for
four seasons

e (Goody et al. (1998).
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@yl Tables of the number of Radio
BT Occultation with and without
GALILEO
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@il GPS for :
~ POD and Gravity fie
recovery

Accelerometro +

Ricevitore GPS %

ANTENNA

—_—

PAYLOAD

ELECTROMICS

MODULE ALONG TRACK
G

SCANNIN
RADIOMETER

=4, -4

grav gps acc

Accelerazione Totale

data dalle doppie differenze
nel tempo dell’osservabile
GPS;

mentre I'accelerometro
fornisce accelerazioni solo
delle forze superficiali che
agiscono sul satellite
(pressione di radiazione ed

atmosfera) 5
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grav aps acc

Accelerazione Totale

data dalle doppie differenze
nel tempo dell’osservabile
GPS;

mentre I’accelerometro
fornisce accelerazioni solo
delle forze superficiali che
agiscono sul satellite
(pressione di radiazione ed
atmosfera)
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What are the ASI matter in Africa ?
An ASI ground station exists in Malindi (Kenia)
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Italian — Kenian Working Group for the establisment
of a Regional Centre for Earth Observation was created:
Kenyan delegation: F.R.O. Eshikuta, J. Kimani (Observer), E. Waithaka ;
Italian delegation: M. Castronuovo, S. Di Ciaccio, L.Garramone;
Trieste 07,04,2010 Il Workshop on Satellite Navigation

Science and Technology for Africa
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= Objectives of the Italian-Kenian task force;
» Feasibility study: status of completion;
= Main features of KCEO;

» Preliminary architecture;

= GPS Fiducial Network:

=  Cost identification;

=  Activities to be done.
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o ara Objectives of the Italian-Kenian task force

» Generation of a feasibility study for the implementation of an Earth Observation Regional Centre in
the Sub Saharan Africa;

> ldentification of possible available local resources and infrastructures;
» Generation of a draft Memorandum of Understanding (MOU) between Italy and Kenya,;
» Organization of an International Workshop in order to present results of the feasibility study;

> Activities started on June 2008, when the task force meet in Malindi and the work plan for the
activities was generated.

Il Workshop on Satellite Navigation
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@ngl Main features of RCEO

oger?tz;?iono gmote sensing antenna installed in the ASI Centre at Malindi;
» Direct ingestion of the remote sensing data carried out in Malindi;
» Quality Check and transcription on permanent media in Malindi;
» Remote Sensing archives in Malindi and Nairobi;

» Transfer of data from Malindi to Nairobi via electronic link (for Near Real Time product
generation and distribution);

» Transfer of huge quantities of data from Malindi to Nairobi through postal courier;
» Application processors (higher level processors) in Nairobi;

» User Interface in Nairobi.
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» From the Kenian side, a request to explore the possibility of implementing a GPS fiducial network

arrived.

» Task force agreed on this request; as consequence, this aspect has been considered in the study.

» A GPS fiducial network could represents an useful facility to establish a terrestrial reference frame in

Kenya.

» In addition, the establishment of a geodetic local network in the Malindi area would represent the first
step for the creation of a geodetic fundamental station at the Broglio Space Center (BSC).

» A strong “request” to have a geodetic fundamental station in this region of the African Continent has

GPS Fiducial Network

been expressed at international level (ILRS, IVS).
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GPS Fiducial Network

U
N—1 % Block diagram of a Kenyan fiducial site
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Block diagram of the Nairobi facility for the GPS Kenyan
fiducial network
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Thank you for your kind attention!
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