
Post-processing of model 

output made easy

Stephanie Landman &

Estelle Marx

Doc Ref no: RES-PSN-SWFDP_Bias_correction-20121116-LAN002.1



NWP forecasts not perfect

• Systematic errors

• Uncertainty in the initial conditions

• Influence of the resolution of the model

• Global model to Regional domain
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Model Output Statistics

• Determining a statistical relationship between forecast 

and observation

• Sufficient historical archive

• Quantify the systematic forecast errors (bias) for each 

observation point

• Error at each point is then used to correct future 

forecasts at the respective point

• MOS requires separate calculations of statistics based 

on forecast-observation pairs for each lead-time, for 

each observation location and for each variable
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Model Output Statistics

• Short-training periods are possible for MOS-based 

methods

• HOWEVER:

• Longer lead-time forecasts

• Rare-events

• Surface variables with significant bias

ALL need longer training periods
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Model Output Statistics : 

Bias Correction Methods
• Very-short-update-period dynamic MOS

• Bias-calculation approach:

• Seasonal-mean-error : average mean forecast error is calculated for 

6-month period of previous “warm season”. Error then is used to 

correct forecast of “warm season”.

• Moving average with uniform weighting : mean forecast error is 

calculated using an unweighted average of the bias error from the 

previous n days.

• Moving average with linear weighting : Same, but linearly average, 

with recent errors weighing more – responsive to regime changes 

but have long averaging period in order to provide statistical stability

• Moving average with non-linear weighting : Same, but using a 

nonlinearly weighted average.
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Bias Correction Methods : 

A SAWS Eample
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1’ NCEP bi-linear 

interpolation forecast



Bias Correction Methods : 

A SAWS Eample
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Average monthly map - NCEP 

1’ interpolated forecast

CLIMATE ERROR

CLIMATE ERROR 

field applied to 1’ 

interpolated forecast



Bias Correction Methods : 

A SAWS Eample
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14-day running unweighted bias 

corrections on 167 stations –

inverse bi-linear interpolation to 

apply bias to whole domain

CLIMATE-BIAS CORRECTED FORECAST



Bias Correction Methods : 

A SAWS Eample
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Bias Correction Methods : 

Made Easy
1. Daily minimum and maximum 

temperature forecast

2. Daily minimum and maximum 

temperature observations

3. Calculate daily:

4. After at least 14-days, calculate:
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Bias Correction Methods : 

Made Easy
5. For new forecast:

5. New forecast now bias corrected!

6. Adjust             daily for current 14-day 

average.

7. Apply to Tn and Tx. 
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newFcst = NWPfcst - raBias

raBias



Bias Correction Methods : 

Made Easy - example
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Bias Correction Methods : 

Made Easy
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QUESTIONS?


