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I n t r o d u c t i o n / r a t i o n a l e

– Uncertainty estimation is an added value to any meteorological
analysis/forecasts  it is not different in reanalysis

– In many of the available reanalysis datasets uncertainty estimates
are not available so far

– At ECMWF CERA-20C and ERA5 include uncertainty estimation based
on a 10-member EDA (Ensemble of Data Assimilations) system

– The main objective of the present talk is to give an overview about
the reliability diagnostics for CERA-20C and ERA5 and give some
hints about the use of EDA for reanalysis uncertainty estimation
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S p r e a d - s k i l l  r e l a t i o n s h i p  
( e n s e m b l e  r e l i a b i l i t y )

– In a well-calibrated ensemble the ensemble spread should match the skill
of the ensemble mean (spread-skill relationship, optimally diagonal line in
a scatterplot)

– Some questions about the ensemble reliability:

– Can the raw ensemble spread from EDA be directly used for the
uncertainty estimation?

– How to quantify the skill, i.e. what is the verification truth?

– Should the errors in the analysis/observation be considered?

– What guidelines can be given to the reanalysis users for the use of EDA
uncertainty information?
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S o m e  p r a c t i c a l  c o n s i d e r a t i o n s

– CERA-20C and ERA5 include a 10-member EDA ensemble for
computing the background errors (see relevant talks earlier this
conference)

– Verification truth: high resolution IFS analysis (OPER), ERA-Interim,
observations taking into account their respective errors

– In ERA5 the skill of the high-res product (rather than that of the
ensemble mean) is of interest

– In ERA5 there are various additional EDA spread characteristics
available (e.g. scaled ensemble spread, forecast spread)
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C h o i c e  o f  v e r i f i c a t i o n  t r u t h  +  u s e  o f  
a n a l y s i s / o b s e r v a t i o n  e r r o r s

ERA5 raw MSLP spread-skill for spring, 2016  

Looks better when 

verifying against 

operations, but it also 

depends on the period 

chosen (i.e. for older 

periods ERA-Interim is 

a better truth)

Very good reliability 

(slightly better against 
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E R A 5  v s .  C E R A - 2 0 C

CERA-20C has a reasonably good

reliability, though ERA5 is much better

(better resolution and more observations)

Surface pressure spread-skill for 2010 

(against observations taking into account the observation errors)

NH

TROPICS

SH

S
K

IL
L

SPREAD

ERA5

(winter, 2010)

CERA-20C: summer
and winter, 2010



Climate
Change

E R A 5 :  d i f f e r e n t  p e r i o d s

1979 is under-dispersive especially at the

Southern Hemisphere (it is anyway

expected that the reliability depends on

the time period too)

Surface pressure spread-skill for 1979 and 2016 spring against observations 
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S u m m a r y ,  c o n c l u s i o n s ,  d i s c u s s i o n s

– The spread-skill relationship of both CERA-20C and ERA5 reanalysis
systems seems satisfactory (especially ERA5)

– It is absolutely essential to take into account analysis/observation errors
in the production of proper spread-skill relationship

– Though guidance to the ERA5 users might not be straightforward

– We will provide our diagnostic results

– And provide recommendations what to use and in what aspects the
users should be careful at

– Feedbacks are welcome

– Next steps: extend the results for more variables and more periods


