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Goals

• Assess the quality of TOA radiation fields from four state-of-the-
art reanalysis data products using CERES TOA broadband
radiation observations.

• Understand the strength and weakness of the TOA radiation

fields in each of the reanalysis products.
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TOA Radiation Data Sets

• The following five data sets are used for this study

– CERES  EBAF Ed2.8 Data

– ECMWF ERA Interim Data

– Japanese JRA55 Data

– NASA MERRA Data

– NOAA/NCEP CFSR Data

• Spatial coverage: Regridded to 2.5° by 2.5° equal-angle grid box 

covering the entire globe 

• Temporal period: January 2001 to December 2012

• TOA Radiation variables: Longwave, Shortwave, and Net 

radiation (all-sky and clear-sky condition)

Methodology

• Construct 12-year climatology of earth radiation budget variables
using monthly mean data

• Construct regional map of interannual variability using annual
mean data

• Construct deseasonalized monthly anomaly time series of global
and tropical mean variables using monthly mean data

• Perform global mean trend analysis using time series data

• Results are presented in the form of regional map, Taylor
diagram, tropical and global mean time series, and global mean
statistics tables.
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Results

• All four reanalysis shortwave flux products are deficient when

compared to CERES data. Improvements in reanalysis shortwave

fluxes will also help to increase the quality of their net radiation.

• With the exception of CFSR data, all three other reanalysis

datasets are missing the 11-year solar cycle. Solar cycle is needed

in these products.

• Reanalysis products have too much interannual variability in all-sky

shortwave and longwave fluxes when compared to observations.

This is probably caused by excessive cloud variability in reanalysis

data products since their clear-sky results are reasonable.

• All four reanalysis data are missing clear-sky shortwave interannual

variability over Australia and South Africa. Better dynamic surface

albedo map over these two regions should fix this problem.

• CFSR dataset has some issues with all-sky shortwave and net

radiation after 2009.

• Global decadal trends of TOA radiation from current reanalysis

products are unreliable and should be avoided.
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* Red color indicates statistical significant trend at 95% confidence level.


