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Abstract. We analyze long-term European observatory data in 
terms of external effects present in the annual averages of 
recorded values and model the corresponding time series by 
means of a combination of geomagnetic indices as proxy for 
various current systems in ionosphere and magnetosphere that 
add external effects to the internal field. We show that the 
external contribution leaks into main field models based 
(mainly) on observatory data (gufm 1, IGRF) and discuss its 
e v o l u t i o n  s i n c e  1 6 0 0 .  A n n u a l  m e a n s  a t :  
http://www.geomag.bgs.ac.uk/data_service/data/annual_means

Correlation between H  and Dst ext
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2. Low-pass filtering (Demetrescu & Dobrica, 2005)

The 11-year variation in Europe 
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Conclusions
- External effects in annual means were singled out (1) by subtracting the CM4  
main field model from observatory data (time-span 1960-2002) and (2) by 
low-pass (11 year) filtering recorded data;
- When applied to long time-span main field models gufm1(1590-1990) and 
IGRF-11(1900-2010), method (2) shows the presence of external effects;
- Information back to 1630 regarding the geomagnetic activity and 
geoeffectivity of solar/heliospheric precesses interacting with Earth’s 
environment can be retrieved .

External variation in observatory data
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The 11-year variation (raw and corrected)

Correction: H(11) = a+bH(80) Results
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CM4 - the only 
external-effects-free 
main field model 
(Sabaka et. al.,2004)

Crust= H -Hobs CM4

l

l

External effect - a result of 
incomplete averaging out of 
geomagnetic disturbances in 
annual means

Contributing candidates: 
geomagnetic storms (Dst, 
AE) and Sq

Linear correlations and residuals

H = a+bDstext

Res1_Dst = c+dAE
Res2_AE
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