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To rely slavishly on the last forecast, even 
from the best model in the world, is unwise
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1. Is the last ECMWF forecast 
always better than the previous?

2. Does blending forecasts always 
work?

3. Updating of the EPS probabilities 
in light of later observations?
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1.Is the last ECMWF 
forecast always better 
than the previous?
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1000 hPa
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The verifications have so far related to 
the full European area. 

It is expected that the frequencies will 
increase with a smaller area, like the 
North European area
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Conclusions of part 1:

Last ECMWF are worse than the one 
12 hours earlier in 20% of the cases at 
D+3, increasing to 50% at D+9.

For local forecasts the D+3 values 
might increase to 30%
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2. Does blending of 
forecasts always work?
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Errors of model g
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analysis

β
Errors of model f

Forecast errors can 
mathematically be 
represented by 
vectors in phase-
space, where the 
cosine of their 
angle (β) equals 
their correlation

The image shows 
correlated, but 
non-equal errors
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At some stage any 
weighting will not 

improve the forecasts

β
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Conclusions of part 2:

Although blending forecasts from different 
runs (“lagging”) from the same model or the 
same run from different models (“poor man’s 
eps”) is a useful alternative to the proper 
ensemble system, the relation between 
forecast error magnitude and error 
correlation might exclude some forecasts.
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3. Updating of the EPS 
probabilities in light of 
later observations?
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Probabilities of > 1 mm rain per 12 hours in London
from the ECMWF EPS of 10 September 2006

Assume that we know for certain
that it will rain in this period

00 12 00 12 00 12 00 12 00 12
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100%
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38.38.48.42.44.36.32.66.58.00.

Probabilities of > 1 mm rain per 12 hours in London
From the ECMWF EPS of 10 September 2006

12-24 z
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00-12 z
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12-24 z
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00-12 z
15 Sep

Assume that we know for certain
that it will rain in this period

How will this affect the 
probability in the next period??
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From which a transition matrix can be formed

rainR ==⊗ dry
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Depending on if rainy or dry conditions proceed the 12-h period the 
original probability 32% can be updated to 39% or 18%
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Not very conclusive
result…
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Slightly better,
But not convincing…



6/18/2007 25ECMWF User Meeting 13-15 June 2007
Anders Persson, SMHI

Conclusive result 
when the situation is 
persistently dry
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Conclusive result 
when the situation is 
persistently rainy
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..but not when dry 
follows after rain



6/18/2007 28ECMWF User Meeting 13-15 June 2007
Anders Persson, SMHI

..or rain follows 
after dry
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Conclusions of part 3:

Updating of EPS rainfall probabilities, 
at present, seems to work best in 
persistent (rainy or dry) situations and 
beyond D+2
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End
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Andrei A. Markov 1856-1922

Inventor of the
Markov chains


