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The Ebre Observatory
• Foundation:

• 1904/1905
• Society of Jesus

• Main objective: Sun-Earth interaction

• Nowadays:

• Research:

• Geomagnetism and aeronomy
• Hydrology and climate change

• Observation:

• Meteorology

• Geomagnetism (in Spain and Antarctica)

• Aeronomy (in Spain and Antarctica)

• Solar 

• Seismic monitoring

• Outreach (schools, high-schools and public)



Research in Geomagnetism

• Geomagnetic main field modeling in 
collaboration with UCM → IGRF 
candidates

• Geomagnetic instrumentation

• Space Weather → GIC modelling

• Power Networks
• REE, ENDESA

• IBERGIC

• IBERGIC-CAST

• Gas pipelines
• POWER-GAS-SW



Power network modelling
1. METHOD

ERMIL resistivity (v1.0) model (Torta et al., 2021)

⊗
(convolution)

Bus admittance matrix (BAM)
(Marsal et al., 2022) 



Power network modelling
2. PRODUCTS

GIC to/from ground through 
substation neutral points



Power network modelling
2. PRODUCTS

GIC flowing in each transformer winding of the grid

400 kV at highest voltage level

220 kV “



Power network modelling
2. PRODUCTS

Thermal model (Marti et al., 2013)
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Effective GIC & hotspot temperature rise at each transformer



Power network modelling
2. PRODUCTS

Storm-time reactive power losses at each transformer



Power network modelling
3. MODEL VALIDATION

Neutral

Measuring sensors

Measuring systemIn transformer neutrals …

GIC Monitoring

Vandellòs

substation

Mediterranean 

Sea



Power network modelling
3. MODEL VALIDATION

… and under power lines



Power network modelling
4. IN DEVELOPMENT

• Objective: GIC forecasting

AI

SYM-H prediction



Gas pipeline modelling
PRODUCTS

Storm-time Pipe-to-Soil Potential (V) 
along the pipeline network



Research in Aeronomy

Study of the Ionosphere:

• Ionospheric climatology 
(participating in the IRI model).

• Ionospheric meteorology (transitory 
events).

Model and tool generation:

• Tools for detecting, monitoring, 
alerting, and predicting irregularities.

• Support for disturbance mitigation.

Access to observational and research 
assets for other researchers, both on-
site and remotely. 



Research in Aeronomy

Study of the Ionosphere:
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• Support for disturbance mitigation.



Research in Aeronomy

         

                        

           

              

                                         

                                    

                                           

Crèdits 
Kamogawa 2004

• Degradation of the regular propagation of 
radio- electrical signals

• Potential loss of reception
• Compromise accuracy in precision navigation 

systems
• Cause short-range catastrophe in 

radiocommunications systems
• It is necessary to evaluate and disseminate 

corrections 
➢ It is not always possible.



Research in Aeronomy

• The PITHIA-NRF project -
Research Infrastructure

• PITHIA-NRF e-Science Centre

• Plasma Bubble detection 
Tool 

• Current Space Weather -
Space Weather (esa.int)

• ESC Ionospheric Weather -
Space Weather (esa.int)

• Techtide-federated - Space 
Weather (esa.int).

• Millora en Web Observatori
Activitat LSTID

PITHIA-NRF: Plasmasphere Ionosphere Thermosphere
Integrated Research Environment and Access services: a
Network of Research Facilities. RIA Action (2021/04/01)

ESA - BIRA-IASB: S2P - S1-SW-02.2, S1-SW-05, S1-
SW-06 - Space Weather Service Network Development
and Pre-Operation Part 1 (ESA ITT AO/1-
10363/20/D/MRP) 68730/54.61/SWESNET-56-OEbro.

https://pithia-nrf.eu/
https://pithia-nrf.eu/
https://pithia-nrf.eu/
https://esc.pithia.eu/
https://esc.pithia.eu/
https://esc.pithia.eu/
https://esc.pithia.eu/data-collections/DataCollection_OE_EPB_detectionTool/api/
https://esc.pithia.eu/data-collections/DataCollection_OE_EPB_detectionTool/api/
https://swe.ssa.esa.int/current-space-weather
https://swe.ssa.esa.int/current-space-weather
https://swe.ssa.esa.int/ionospheric-weather
https://swe.ssa.esa.int/ionospheric-weather
https://swe.ssa.esa.int/techtide-federated
https://swe.ssa.esa.int/techtide-federated
https://swe.ssa.esa.int/techtide-federated
https://swe.ssa.esa.int/techtide-federated
https://www.obsebre.es/es/productos-de-meteorologia-espacial/actividad-tid
https://www.obsebre.es/es/productos-de-meteorologia-espacial/actividad-tid


Research in Aeronomy

• Upgrades of generated products 
• Model of radio signal absorption produced by solar 

flares. 

• Local model of ionospheric height disturbance caused 
by severe solar storms.

• New products generation 

• Existing model combination (Workflows). 

• New sensors/infrastructure for ionospheric 
irregularities detection.



Thank you !!
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