
Acknowledgements The ECLAT project was funded by the European Union, the Grant Agreement number is 

263325. The work of Gábor Facskó was supported by the OTKA grant K75640 of the Hungarian Scientific 

Research Fund.  

Fairfield, D. H. and Jones, J., Variability of the tail lobe field strength, JGR, Volume 101, Issue A4, p. 7785-7792, doi:10.1029/95JA03713, 1996 

Janhunen, P. et al., The GUMICS-4 global MHD magnetosphere-ionosphere coupling simulation, JASTP, Volume 80, Pages 48-59, doi:10.1016/j.jastp.2012.03.006, 2012  

Papitashvili, V. O. et. al, A new model of field-aligned currents derived from high-precision satellite magnetic field data, GRL, Volume 29, Issue 14, pp. 28-1, CiteID 1683, 

doi:10.1029/2001GL014207, 2002 

Petrinec, S. M.; Russell, C. T., Near-Earth magnetotail shape and size as determined from the magnetopause flaring angle, JGR, Volume 101, Issue A1, p. 137-152, 

doi:10.1029/95JA02834, 1996 

Ruohoniemi, J. M., and R. A. Greenwald, Dependencies of high-latitude plasma convection: Consideration of interplanetary magnetic field, seasonal, and universal time factors 

in statistical patterns, JGR, 110, A09204, doi:10.1029/2004JA010815, 2005 

Shue, J.-H. et. al., Magnetopause location under extreme solar wind conditions, JGR, Volume 103, Issue A8, p. 17691-17700, doi:10.1029/98JA01103, 1998 

Shue, J-H. et al., Uneven compression levels of Earth's magnetic fields by shocked solar wind, JGR, Volume 116, Issue A2, CiteID A02203, doi:10.1029/2010JA016149, 2011 

Tsyganenko, N. A., Solar wind control of the tail lobe magnetic field as deduced from Geotail, AMPTE/IRM, and ISEE 2 data, JGR, Volume 105, Issue A3, p. 5517-5528, 

doi:10.1029/1999JA000375, 2000 

Tsyganenko, N. A.; Mukai, T., Tail plasma sheet models derived from Geotail particle data, JGR, Volume 108, Issue A3, pp. SMP 23-1, CiteID 1136, 

doi:10.1029/2002JA009707, 2003 

Tsyganenko, N. A.; Fairfield, D. H., Global shape of the magnetotail current sheet as derived from Geotail and Polar data, JGR, Volume 109, Issue A3, CiteID A03218, 

doi:10.1029/2003JA010062, 2004 

 

 

 

  

  

References 

XY696 

Table 1: Description of the completed GUMICS4 runs: 

Original parameters. Original parameters with ConstBx0. 

Nonzero IMF components. Nonzero IMF components and 

+5° tilt in YZ plane. Nonzero IMF components and zero Bx. 
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Abstact The European Commission funded the European Cluster Assimilation Techniques (ECLAT) project as a collaboration of five leader European 

universities and research institutes. A main contribution of the Finnish Meteorological Institute (FMI) is to provide a wide range global MHD runs with the 

Grand Unified Magnetosphere Ionosphere Coupling simulation (GUMICS).  The runs are divided in two categories: Synthetic runs investigating the 

extent of solar wind drivers that can influence magnetospheric dynamics, as well as dynamic runs using measured solar wind data as input. Here we 

consider the first set of runs with synthetic solar wind input. The solar wind density, velocity and the interplanetary magnetic field had different 

magnitudes and orientations; furthermore two F10.7 flux values were selected for solar radiation minimum and maximum values. The solar wind 

parameter values were constant such that a constant stable solution was archived. All configurations were run several times with three different (-15°, 

0°, +15°) tilt angles in the GSE X-Z plane. The result of the 162 simulations named so called “synthetic run library” were visualized and uploaded to the 

homepage of the FMI after validation. Here we present details of these runs. 
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GUMICS-4 simulations 

Grand Unified Magnetosphere Ionosphere Coupling simulation is a 

global 3D MHD simulation of the plasma environment of the near-Earth 

space (Figure 1; Janhunen et al., 2012). The magnetosphere is 

coupled to the ionosphere and the code runs on UNIX/Linux systems. 

It is controlled by a two hours long solar wind input file (Bx, By, Bz, Vx, 

Vy, Vz,T, n) and its configuration file (tilt, F10.7 flux, etc.). All units are in 

SI (m,m/s,m-3 and K) and in GSE. The time is given in seconds 

relatively from zero. 27 combinations were selected (B: 6nT,14nT, Bx -

3nT, +3nT; Vx 400km/s, 600km/s; density 7cm-3, 14cm-3; temperature 

100000K). The system needs one hour for initialization. Three tilt 

angles were selected (-15°, 0°, +15°) in the GSE X-Z plane and 0° in 

the GSE X-Z plane.  

Figure 1: 3D (left) and 2D (right) visualisations of GUMICS-4 simulation 

results. The size of the simulation box are XGSE=[220,-30]REarth  and 

ZGSE=[-63,63]REarth.  

Two F10.7 flux values (100, 200) were 

selected according to solar minimum 

and maximum (Figure 2). So the 27 

input files x 3 tilt angles x 2 F10.7 flux 

values = 162 runs were completed 

(Table 1; Figure 3).  

Figure 2: F10.7 solar flux 

variability from 1986 to 2011. .  

Magnetopause. 

GUMICS validation using empirical relations 

Lobe magnetic field 

Various empirical methods were applied: Lobe magnetic field: X=-

(15,20,25);Z=ZNS+10;Y=0 (Fairfield, Jones., 1996;     Tsyganenko., 

2000). Magnetopause position: X=-(0,15,20,25), nose (Shue et.al., 

1998;Petrinec,Russel.,1996). Ionospherical potential (Ruohoniemi, 

Greenwald,1996). Tail plasma sheet pressure; X=-(15,20,25);Y=0;Z=ZNS 

(Tsyganenko, Mukai., 2003). Tail neutral sheet shape: X = -(15, 20, 25); 

(Tsyganenko, Fairfield., 2004). Dayside magnetic field compression  

(Shue et. al., 2011). Field aligned currents R1  (Papitashvili et. al., 

2002). Penetration By IMF into the magnetotail (Figure 4). 
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Figure 4: The ECLAT runs were validated by different empirical methods  


