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We present a new climate data record (CDR) model of total solar irradiance (TSI) from 1610 

to the present, including associated time dependent uncertainties in the model estimates.  This 

CDR was developed by the University of Colorado at Boulder’s Laboratory for Atmospheric and 

Space Physics (LASP) and the Naval Research Laboratory (NRL) as part of the National 

Oceanographic and Atmospheric Administration’s (NOAA) National Centers for Environmental 

Information (NCEI) CDR Program, where the data, source code, and supporting documentation 

are archived.  TSI variability is constructed using models based on changes from quiet Sun 

conditions due to bright faculae and dark sunspots on the solar disk.  The magnitude of the 

irradiance change is determined from linear regression of the proxy Mg II index and sunspot area 

indices against the approximately decade-long solar irradiance measurements made by the Total 

Irradiance Monitor (TIM) on the SOlar Radiation and Climate Experiment (SORCE).  We 

discuss the model formulation, uncertainty estimates, and operational implementation including 

quarterly updates.  We compare the modeled TSI with the measurement record and with other 

solar irradiance models and discuss efforts to improve the data record and account for model 

assumptions in the uncertainty estimates.  Planned improvements include the use of future solar 

irradiance measurements from the Total and Spectral Solar Irradiance Sensor (TSIS) mission, 

considerations of different proxies for representing sunspot darkening and facular brightening, 

and assessment of the impact of different sunspot number records on TSI over multi-decadal 

scales as simulated by a flux transport model. 

 


