
Error analysis of a multi-instrument composite solar Mg II Index 
M. Weber1 (email: weber@uni-bremen.de), W. Chehade1, J. Machol2, M. Snow3,  R. Viereck2, M. DeLand4 

1University of Bremen, Bremen, Germany,  2National Oceanic and Atmospheric Administration, Boulder, CO, USA  3University of Colorado, Boulder, CO, USA, 
 4Science Systems and Applications, Lanham, MD, USA 

EU FP7 

EU  
COST 

Introduction 
Mg II core-to-wing ratio near 280 nm 
 indicator for chromospheric activity 
 correlates well with UV and EUV SSI changes (e.g. 

Deland and Cebula 1993, Viereck et al., 2001) 
 insensitive to instrumental degradation (to first 

order) (Heath & Schlesinger 1986) 
 used for UV SSI reconstruction and SSI 

degradation corrections 
Goals: 
 Combine various satellite datasets to a 

composite 35-year dataset 
 Establish uncertainties for the composite data  

 

 

The data 
 

 

The Bremen composite Mg II index 
Left: Bremen Mg II index timeseeries. Colors indicate major “planks”. Black line is the twice 55-
day box-car smoothed timeseries. 
 
Right: Comparison of solar activity from the last three Schwabe (11-year) solar cycles. Each 
solar cycle shows a distinct evolution. Solar minima (dates indicated) are determined from the 
smoothed time series 
 
Data/plots updated daily and available from 
http://www.iup.uni-bremen.de/gome/gomemgii.html 

Uncertainty analysis 
 

• Establish uncertainties for individual 
instruments (GOME, SCIAMACHY, GOME-2) 
 

• Estimate uncertainties for instrument data 
without information on uncertainties 
 

• Propagate uncertainties into the composite 
(add uncertainties from scaling and matching) 

Conclusion 
 Mg II index is an important UV SSI proxy 

 often used for SSI degradation corrections  
 first attempt for providing uncertainties for the Bremen Mg II composite (1978-2014) 

 some assumptions for uncertainties of individual instruments have to be made 
 on SCIA scale: uncertainties are 0.2-0.4% 

 Within 2σ, solar minimum in solar cycle 24 (2009) was not lower than the two previous 
minima 
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