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SUPPLEMENTARY MATERIAL 

 

S1 Geomagnetic Reference Model for the Iberian Peninsula and Balearic Islands for 2020.0 

This geomagnetic model has been generated by Instituto Geográfico Nacional of Spain (IGN) in 

collaboration with the Universidad Complutense de Madrid (UCM). 

Information about the generation of the model, the visualization of the results obtained for each 

component and the link for download the model, are available in the following url: 

https://www.ign.es/web/ign/portal/modelo-geomagnetico-referencia-2020 

 

S2 Monitoring of the agonic line crossing the Royal Observatory of Madrid (ROM): 

The monitoring of the crossing of the agonic line through Madrid (Spain) in near real time was carried out 

by Instituto Geográfico Nacional between September 2021 and September 2023 on its website. 

At present, the following link shows a graphic of the evolution of the declination daily mean value for the 

years 2021 and 2022. Information of the evolution of the agonic line in Spain is also provided. 

https://www.ign.es/web/ign/portal/paso-de-la-linea-agona-por-madrid 

 

S3 Geomagnetic measurements carried out at ROM in 1855 

In 1855 Mr. Rico Sinobas carried out a set of daily declination measurments along the month of 

September. He also made seven magnetic inclination measurements. These data were published by him in 

1856. Table S1 shows the declination values published by Mr. Rico Sinobas and Table S2 shows the 

inclination values. 

 

Table S1. Declination values measured by Mr. Rico Sinobas at ROM in 1855. 

Date Time (Gottinga) Declination 

31/8/1855 20h 0m 22° 22' 27'' W 

1/9/1855 2h 30m 22° 29' 39'' W 

1/9/1855 20h 0m 22° 21' 1'' W 

2/9/1855 2h 30m 22° 31' 0'' W 

2/9/1855 20h 0m 22° 22' 10'' W 

3/9/1855 2h 30m 22° 30' 44'' W 

3/9/1855 20h 0m 22° 21' 49'' W 

4/9/1855 2h 30m 22° 29' 55'' W 

4/9/1855 20h 0m 22° 22' 38'' W 

5/9/1855 2h 30m 22° 29' 23'' W 

5/9/1855 20h 0m 22° 21' 49'' W 

6/9/1855 2h 30m 22° 29' 6'' W 

6/9/1855 20h 0m 22° 22' 27'' W 

7/9/1855 2h 30m 22° 31' 0'' W 

7/9/1855 20h 0m 22° 21' 28'' W 

8/9/1855 2h 30m 22° 31' 13'' W 

8/9/1855 20h 0m 22° 22' 27'' W 

9/9/1855 2h 30m 22° 29' 39'' W 

https://www.ign.es/web/ign/portal/modelo-geomagnetico-referencia-2020
https://www.ign.es/web/ign/portal/paso-de-la-linea-agona-por-madrid


9/9/1855 20h 0m 22° 20' 23'' W 

10/9/1855 2h 30m 22° 29' 39'' W 

10/9/1855 20h 0m 22° 20' 39'' W 

11/9/1855 2h 30m 22° 33' 53'' W 

11/9/1855 20h 0m 22° 21' 44'' W 

12/9/1855 2h 30m 22° 29' 11'' W 

12/9/1855 20h 0m 22° 21' 1'' W 

13/9/1855 2h 30m 22° 30' 22'' W 

13/9/1855 20h 0m 22° 21' 49'' W 

14/9/1855 2h 30m 22° 29' 39'' W 

14/9/1855 20h 0m 22° 21' 6'' W 

15/9/1855 2h 30m 22° 30' 22'' W 

15/9/1855 20h 0m 22° 22' 16'' W 

16/9/1855 2h 30m 22° 31' 32'' W 

16/9/1855 20h 0m 22° 22' 43'' W 

17/9/1855 2h 30m 22° 29' 28'' W 

17/9/1855 20h 0m 22° 21' 44'' W 

18/9/1855 2h 30m 22° 29' 39'' W 

18/9/1855 20h 0m 22° 21' 50'' W 

19/9/1855 2h 30m 22° 28' 50'' W 

19/9/1855 20h 0m 22° 23' 15'' W 

20/9/1855 2h 30m 22° 28' 39'' W 

20/9/1855 20h 0m 22° 22' 21'' W 

21/9/1855 2h 30m 22° 31' 16'' W 

21/9/1855 20h 0m 22° 22' 0'' W 

22/9/1855 2h 30m 22° 29' 39'' W 

22/9/1855 20h 0m 22° 23' 10'' W 

23/9/1855 2h 30m 22° 28' 7'' W 

23/9/1855 20h 0m 22° 22' 16'' W 

24/9/1855 2h 30m 22° 28' 42'' W 

24/9/1855 20h 0m 22° 22' 46'' W 

25/9/1855 2h 30m 22° 29' 6'' W 

25/9/1855 20h 0m 22° 22' 8'' W 

26/9/1855 2h 30m 22° 28' 50'' W 

26/9/1855 20h 0m 22° 28' 45'' W 

27/9/1855 2h 30m 22° 31' 27'' W 

27/9/1855 20h 0m 22° 28' 18'' W 

28/9/1855 2h 30m 22° 31' 0'' W 

28/9/1855 20h 0m 22° 23' 48'' W 

29/9/1855 2h 30m 22° 28' 31'' W 

29/9/1855 20h 0m 22° 22' 29'' W 

30/9/1855 2h 30m 22° 28' 45'' W 

30/9/1855 20h 0m 22° 23' 29'' W 

30/9/1855 22h 0m 22° 22' 27'' W 

 

 



Table S2. Inclination values measured by Mr. Rico Sinobas at ROM in 1855. 

Date Time (Local) Inclination 

1/9/1855 9h 0m 61° 18' 

5/9/1855 15h 0m 61° 16' 

8/9/1855 9h 0m 61° 20' 

14/9/1855 9h 0m 61° 11' 

17/9/1855 9h 0m 61° 18' 

21/9/1855 15h 0m 61° 14' 

29/9/1855 9h 0m 61° 22' 

 

 

The original data published in Rico Sinobas (1856) are reproduced in Fig. S1 (declination) and Fig. S2 

(inclination). 
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Figure S1. Declination values measured by Mr. Rico Sinobas at ROM in 1855, as published in Rico 

Sinobas (1856). (© Real Academia de Ciencias Exactas, Físicas y Naturales de España). 

 

 

  



 

Figure S2. Inclination values measured by Mr. Rico Sinobas at ROM in 1855, as published in Rico 

Sinobas (1856). (© Real Academia de Ciencias Exactas, Físicas y Naturales de España). 

 

 

 

 

 



S4 Compilation of declination measurements before 1855 

Rico Sinobas (1856) also published a compilation of previous declination values determined in different 

locations of the Iberian Peninsula. The original data are reproduced in Fig. S3. 
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Figure S3. Declination values compiled and published in Rico Sinobas (1856). (© Real Academia de 

Ciencias Exactas, Físicas y Naturales de España). 

 


