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Three-Part Plan
1. Describe the  T2m errors
2. Examine reanalysis error statistics to separate 

observation and background error
3. Withholding experiments to confirm results

(JJA, 1984)



Why we suspect bias in the marine air 
temperature  observation set

Temperature sensor located 
above a ship’s deck

sensor

Previous work:
• Kent et al., 1993
• Berry and Kent, 2005
• Berry and Kent, 2011
• Kent et al., 2013

…



Reanalysis Temperature Tendency 
Equation
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This talk examines 
analysis errors



Global T2m (O-B) and (O-A)



Monthly average of 6hr  T2m(O-A)



T2m Innovations by day hour
(July, 1983)



Temperature tendency  
by component
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Dynamic process v/s Temperature 
increment along 40°N
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Data withholding experiment
T2m similar to MERRA-2 T2m for the data withholding Expt

Impact on T2m



Conclusions

• A >0.2°C/dy positive bias in T2m is evident in 
latitudes 30°N-60°N before year 1995.  
– Bias follows the diurnal cycle, maximum at noon
– Bias declines after year 2000

• Causes: biased T2m observations and possibly 
model bias.

• Data withholding experiment: eliminating the 
T2m observations reduces analysis T2m by 0.5-
1°C in the Northern subtropics.
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