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Scope of the Lecture

Question: ñDo we still have significant systematic errors 
in the ECMWF forecasting system?ò

ü If so, what are the main problems? 

üHow do systematic errors grow?

üHow did systematic errors evolve over the years?

üHow well do we simulate specific phenomena (e.g., 
blocking, extratropical cyclones)?

üDoes increasing resolution help?

üWhich techniques can be used to understand 
systematic error?
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Introduction

Two principal sources of forecast error:

üUncertainties in the initial conditions (ñobservational 
errorò)

üModel error

Two kinds of forecast error

üRandom error (model+initial error)

üSystematic error (model error*)
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Concept of Systematic Error
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üRelatively straightforward to compute 

üBut there are pitfalls:

Åfinite length (significance tests may help)

ÅSystematic error may be misleading for short 
time series (loss of predictability) 

Åobservations might be biased

üSystematic errors can be difficult to interpret.
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Loss of Predictability and ñSystematic Errorò
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Example: Z500 DJF 2005/06
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Do we know the true state?

Precipitation GPCP (12-2 1990-2005)
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Data

ÅMedium -range forecasts

üPrimarily hindcasts from ERA -40 and ERA - Interim (robust 
statistics).

ÅSeasonal integrations:

ü13 month long integrations started on 1 st November of each of the 
years 1962 -2005 (or a subset of this period).

üDiagnosis of standard seasons DJF, MAM, JJA, SON (errors had at 
least 1 month to grow, asymptotic errors).

üMost experiments at T L159 with 91 levels in the vertical.

üObserved lower boundary conditions (uncoupled integrations).

ÅObservational data:

üERA-40

üOther ñobservationalò data sets.
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Systematic Error Growth

How do systematic errors grow throughout the 
forecast?
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Systematic Z500 Error Growth from D+1 to D+10
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(a) Z500 Difference D+1 FC-AN (DJF 1990-2010 ERA Interim)
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(b) Z500 Difference D+3 FC-AN (DJF 1990-2010 ERA Interim)
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(c) Z500 Difference D+5 FC-AN (DJF 1990-2010 ERA Interim)
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(d) Z500 Difference D+10 FC-AN (DJF 1990-2010 ERA Interim )

-10
-8
-6
-4
-3
-2
-1

1
2
3
4
6
8
10



Training Course Presentation, 19 th April 2010 ïThomas Jung : Systematic Model Errors .

5
2
0

5
4
0

560

560

580

580

5
8
0
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(b) Z500 Difference D+3 FC-AN (DJF 1990-2010 ERA Interim)
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(c) Z500 Difference D+5 FC-AN (DJF 1990-2010 ERA Interim)
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(d) Z500 Difference D+10 FC-AN (DJF 1990-2010 ERA Interim )
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Systematic Z500 Errors: Medium -Range and Beyond
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Evolution of Systematic Error

How did systematic errors evolve throughout the 
years?
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Evolution of D+3 Systematic Z500 Errors

1981-1985 1993-1997 2006-2010
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Evolution of Systematic Z500 Errors: Model Climate
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