
“GNSS  Research and Application  for Polar Environment” 
(GRAPE) 

A joint SSG PS and GS Expert Group

Giorgiana De Franceschi, Istituto Nazionale di Geofisica e Vulcanologia, giorgiana.defranceschi@ingv.it

URSI AT-RASC, GRAN CANARIA, EXPOMELONERAS, 18-22 MAY 2015



• Create and maintain distributed networks of specialized GPS/GNSS Ionospheric

Scintillation and TEC Monitors

• Identify and quantify mechanisms that cause scintillation and control

interhemispheric differences, asymmetries and commonalities

• Develop ionospheric scintillation climatology, tracking and mitigation models to

improve prediction capabilities of space weather.

• Retrieve tropospheric PWV for input to weather forecast models and to develop

regional PWV climatology for atmospheric sensing in remote areas.

GRAPE main objectives:



• WG1- Solar-Terrestrial interactions and ionospheric effects in the current solar-cycle

(chair: Paul Prikryl- Canada, co-chair: Emilia Correia- Brazil) 

• WG2-Lower atmosphere delay in GNSS based systems

(chair: Monia Negusini – Italy)

• WG3- Modelling and models testing

(chair: Cathryn Mitchell UK, co-chair Marcin Grzesiak, Poland) 

• WG4- GNSS Data management strategy.

(chair: Vincenzo Romano-Italy, co-chair: Pierre Cilliers-South Africa)

• WG5-Coordination with other programs inside and outside SCAR 

(chair: Maurizio Candidi Italy) 

GRAPE structure



GNSS network – Northern hemisphere

GISTM receivers CJW-1 receiver PolaRxs receivers



GNSS network – Southern hemisphere

GISTM receivers CJW-1 receiver Javad receiver PolaRxs receiver Trimble receivers



GNSS network – Southern hemisphere

GISTM receivers CJW-1 receiver Javad receiver PolaRxs receiver Trimble receivers

www.polenet.org



eSWua

7

http://cedar.openmadrigal.org/

CHAIN 
http://chain.physics.unb.ca/chain/

www.eswua.ingv.it

Madrigale

DATA from the network are available on request; 
visit the GRAPE web



GRAPE 2012-2015 RESULTS (1/2)



 Publications (full list at www.grape.scar.org) > 20 papers

• Grape, Solar Terrestrial Physics in an operational environment- Special Issue Annals of Geophysics
Vol. 56, No2 (2013) DOI:10.4401/ag-6366 , Ed G. De Franceschi, M. Candidi,

• Papers on JGR, JASTP, Ann. Geophys., Space Weather, Adv. in Space Res., Radio Sci., etc.

 Conferences, Meetings, Workshops

• IPY 2012 Conference (Montreal, Canada)
• XXXII SCAR OSC 2012 (Portland, Oregon - USA): GRAPE Oral Session, Grape Satellite Meeting
• XXXIII SCAR OSC 2014 (Auckland, New Zealand): GRAPE Oral and Poster Session, GRAPE Satellite

Meeting
• DemoGRAPE project (PNRA): KoM , Rome, Italy, 9-10 October 2014
•URSI AT RASC 2015 (Gran Canaria, Spain): GRAPE Oral session Tuesday 19

May, 14.00 – 17.40 Room 9
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http://www.grape.scar.org/


GRAPE future activities

Encourage multi-
instrument data 

approach

Contribute to one of the six priorities for Antarctic Science 
Theme: Observe space and the  Universe 

Solar events impact on global communications and power systems



TABLE OF ACTIVITIES

Country
Projects (acronym, starting-end date, 1-sentence 

description)
Experimental Infrastructure, Station name and coordinates 

(IF APPLICABLE)
Contact person(s)

Argentina
Permanent Measurements: Ionospheric vertical sounding, 
Cosmic noise for ionospheric absorption, relative magnetic 
field components and absolute magnetic measurements.

Ionosonde, magnetometers, riometer, at Belgrano II Base, 
Nunatak Bertrab (bahia Vashel), costa Confin (Tierra de Coats) 
(77°51'S 34°33'W),San Martin Base, Islote Barry - islote San 
Martin (caleta Sanaviron, paso Mottet), islotes Debenham
(bahia Margarita, costa Fallieres), (68°08'S 67°06'W)

agulisano@dna.gov.ar  
diegogi@dna.gov.ar

Belgium
Permanent GNSS network in the frame IceCon project 

(Constraining Ice Mass Change in Antarctica - since 2012)
GNSS receivers at Derwael Ice Rise (70.14S; 26.2 E), Yet Nuten
(72.20S;22.6E ), Princess Elisabeth Station (71.5S;23.2E )

nicolas.bergeot@oma.be

Brazil

1) Sun-Earth connections inside the INCT-APA (National 
Institute ofr Science and Technology - Environment 
Antarctic Research, since 2009). 2) Caracterization of the 
ionosphere dynamics over Antartic region and your 
connection with the South America (monitoring the 
ionosphere using radio sounding techniques since 2013). 3) 
Monitoring the ionosphere using VLF and GPS-TEC 
receivers in Antarctica (since 2004).

Ionosonde, GPS-TEC JAVAD, GNSS for TEC and scintillation, 
riometers, VLF for ionosphere monitoring at Brazilian Antartic
Station Comandante Ferraz (EACF 62.8S, 58.4W).  GNSS for 
TEC and Scintillation, riometers and VLF at Radio Observatory
of Itapetinga (ROI, 23.2S, 46.6W)

ecorreia@craam.mackenzie.br

Canada

Canadian High Arctic Ionospheric Network (CHAIN) - An 
array of ground-based radio instruments including high 
data-rate Global Positioning System ionospheric 
scintillation and total electron content monitors and 
Canadian Advanced Digital Ionosondes operating since 
2008

chain.physics.unb.ca/chain/pages/stations/ paul.prikryl@unb.ca

mailto:agulisano@dna.gov.ar


TABLE OF ACTIVITIES

Country Projects (acronym, starting-end date, 1-sentence description)
Experimental Infrastructure, Station name 

and coordinates (IF APPLICABLE)
Contact person(s)

Italy

1) DemoGRAPE (GRAPE Demostrator), 2014-2016; 2) ISACCO 
(Ionospheric Scintillation Arctic and Antarctic Campaign Coordinated

Observation), Permanent GNSS network, Since 2003; 3) IDIPOS (Italian
Database Infrastructure for Polar Observation Sciences), Italian

Antarctic Data Infrastracture 2012-2014

Ionosonde, GNSS for TEC and scintillation
monitoring at Mario Zucchelli Station (74.7S, 
164.1E, Antarctica); NyAlesund ( 79.9N, 
11.9E,;Svalbard), Longyearbyean (78.2N, 
15.9E; Svalbard), Concordia Station ( 75.1S, 
123.3E, Antarctica,)

lucilla.alfonsi@ingv.it, 
vincenzo.romano@ingv.it, 
claudio.cesaroni@ingv.it

1) VLNDEF (Geodetic and geophysical survey for geodynamical 
modelling of Northern Victoria Land) since 1999; 2)MALOX (Mass Lost 

in wind fluX), 2014-2016
negusini@ira.inaf.it

Poland
MISTECS (Monitoring Ionospheric Scintillation and TEC on 
Spitsbergen)

Ionosonde and GNSS receivers for TEC and 
scintillation monitoring, Hornsund (77.0 N; 
15.33E)

pajak@cbk.waw.pl

South Africa

1) Polar and high latitude ionospheric scintillation studies using
permanent GNSS network in Antarctica, Marion Island, and Gough
Island since 2006 2) SCAR DemoGRAPE (GPS research for Polar
Environment) partner since 2012

HF radar, Magnetometers, GNSS receivers for 
TEC and scintillation monitoring at  SANAE 
(Antarctica,72.0°S, 2.5°W), Marion Island 
(Indian Ocean, 46.87º S, 37.86ºE) and Gough 
Island (Atlantic Ocean, 40.34°S, 9.88°W) 

pjcilliers@sansa.org.za, 
sltoz@sansa.org.za, 
mkosch@sansa.org.za

UK
GNSS network in the frame of a EPSRC funded project, "GNSS 
scintillation: detection, forecasting and mitigation" 

GNSS for TEC and scintillation monitoring at: 
Trondheim (63.42N; 10.41E, Norway); Lerwick 
(60.15N; 01.13W, UK); 

sreeja.veettil@nottingham.ac.u
k 
marcio.aquino@nottingham.ac.
uk

mailto:negusini@ira.inaf.it
mailto:pajak@cbk.waw.pl


GRAPE scientific session URSI AT RASC

14:00 GF1.1 (invited) THE CHANGING POLAR IONOSPHERE: A COMPARATIVE CLIMATOLOGY OF SOLAR CYCLES 23 AND 24
A. G. Burrell, T. K. Yeoman, S. E. Milan, M. Lester
Department of Physics and Astronomy, University of Leicester, Leicester, United Kingdom

14:20 GF1.2 GNSS scintillation case studies at high latitudes following solar events of January 2014
L. Spogli1, L. Alfonsi1, D. Di Mauro1, C. Cesaroni1, P. J. Cilliers2, E. Correia3, K. Oksavik4,5, P. Prikryl6, V. Romano1, 
G. De Franceschi1
1Istituto Nazionale di Geofisica e Vulcanologia, Rome, Italy

14:40 GF1.3 (invited) GROUND BASED WATER VAPOR RETRIEVAL IN ANTARCTICA
M. Negusini1, B. H. Petkov2, P. Sarti1, C. Tomasi2
1Institute of Radio Astronomy, National Institute of Astrophysics, Bologna, Italy

15:00 GF1.4 GPS PHASE SCINTILLATION AT HIGH LATITUDES: DEPENDENCE ON THE INTERPLANETARY MAGNETIC FIELD
P. Prikryl1,2, A. McCaffrey1, P. T. Jayachandran1, E. G. Thomas3, J. M. Ruohoniemi3
1Physics Department, University of New Brunswick, Fredericton, NB, Canada
2Geomagnetic Laboratory, Natural Resources Canada, Ottawa, ON, Canada

16:00 GF2.1 THE NATURE OF GPS RECEIVER BIAS VARIABILITIES: AN EXAMINATION IN THE POLAR CAP REGION AND 
COMPARISON TO INCOHERENT SCATTER RADAR
D. R. Themens1, P. T. Jayachandran1, R. B. Langley2, M. J. Nicolls3

1Department of Physics, University of New Brunswick, Fredericton, Canada



16:20 GF2.2 INTERNATIONAL CLOUD INFRASTRUCTURE FOR SPACE WEATHER DATA MANAGEMENT: THE DEMOGRAPE 
CHALLENGE
O. Terzo1, P. Ruiu1, L. Alfonsi2, V. Romano2, L. Spogli2
1Advanced Computing and Electromagnetism (ACE), ISMB Research Center, Turin, Italy

16:40 GF2.3 MULTI-SCALE ANALYSIS OF RAW SCINTILLATION DATA: TOWARDS REMOTE SENSING OF IONOSPHERIC 
TURBULENCE
M. F. D. Materassi1, L. Alfonsi2, L. Spogli2
1Institute for Complex Systems of the National Research Council, Florence, Italy

17:00 GF2.4 BENEFITS OF GNSS SOFTWARE RECEIVERS FOR IONOSPHERIC MONITORING AT HIGH LATITUDES
N. Linty1, R. Romero1, F. Dovis1, L. Alfonsi2
1Department of Electronics and Telecommunications, Politecnico di Torino, Torino, Italy

17:20 GF2.5 Triple splitting and z-rays in automatic scaling of polar ionograms
C. Scotto
Istituto Nazionale di Geofisica e Vulcanologia, Rome, Italy

17:40 GF2.6 THE USE OF SINGLE STATION GPS RECEIVER BIAS ESTIMATION TECHNIQUES IN THE POLAR CAP AND AURORAL 
OVAL REGIONS
D. R. Themens1, P. T. Jayachandran1, R. B. Langley2

1Department of Physics, University of New Brunswick, Fredericton, NB, Canada



Yet NutenComandante Ferraz
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