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What is bias correction?

Global and Regional Climate model  Systematic Errors (Biases)

 Temperatures can be consistently too high or too low
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Sources of Biases

Limited Spatial Resolution (Large Grid Sizes) 

Simplified Thermodynamic Processes and Physics

Incomplete Understanding of the Global Climate System

Impacts on Forecast due to Biases

 Wrong Climate Impact Assessment

Uncorrected Weather Output
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Things to be aware of

• Bias-correction methods assume that the causes of the biases do not change in the future.

• Sufficient observational data required (at least 10 years of data, often 30 years)

• Bias-correcting temperature may result in sub-zero values,

• Negative values for diurnal temperature range may be generated from daily minimal and 
maximal temperatures. 

• Do not bias-correct if the biases are large.
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Bias Correction Methods

• Statistical Methods: Mean BC, Linear Scaling, Variance 
Scaling, Delta Method (Climate applications)

• Distribution-Based Methods: Quantile Mapping (QM)

• Regression-Based Methods: Simple Linear Regression

• Ensemble-Based Methods: Model Output Statistics

UKCP18 Guidance:
Bias correction

Bias correction + statistical downscaling.
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Bias Correction Methods for Temperature

• Easier to correct Temp. than Precipitation (because it is typically more normally distributed)

• Linear Scaling: The average bias (e.g., model is consistently 2°C too warm) is subtracted from all 
daily future temperature projections.

• Variance Scaling: Used when it's important to get the daily variability right, not just the 
average. This ensures the model's range of daily temperatures matches historical records.

• Quantile Mapping: Highly recommended for temperature extremes, such as the number of 
heatwave days.
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ML Methods

• Global Forecast System (GFS): cold biases in the 2-m temperature

• Tree-Based: 
Random Forest Regression
Gradient Boosting Regression
XGBoost 
Application: Tmax/Tmin

• Neural Networks
ANN 
LSTM
CNN (spatial bias correction)

      Application: heatwave prediction
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Observations

• NCEP ADP Global Surface Weather Observations

• Global Satellite Mapping of Precipitation (GSMaP), 

• Integrated Multi-satellitE Retrievals for GPM (IMERG)

• Climate Hazards Group InfraRed Precipitation with Station data (CHIRPS) 

• Multi-Source Weighted-Ensemble Precipitation (MSWEP)

• Multi-Source Weather (MSWX)
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Bias Corrected Forecast in Bangladesh

https://nlas.dls.gov.bd/dashboard/home
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Architecture: WRF Forecast Bias Correction
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Architecture: WRF Forecast Bias Correction
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Architecture: WRF Forecast Bias Correction
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Methodology: Hyperparameter Tuning
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Validation: Key Metrics Used

• MSE (Mean Squared Error): Used during training to penalize large errors heavily.

• RMSE (Root Mean Squared Error): Used to select the “Best" model, as it provides an error value in the same 
units as temperature (°C).
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Bias Corrected Forecast in Bangladesh
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UTCImax with Temp. having  +2 Degree Bias
in Lalmonirhat, Bangladesh
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Conclusion
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