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Driven by: 

• Day of week.

• Public holidays.

• Weather: Temperature, illumination 
(clouds) and wind.

All Ireland Electricity Demand Profiles

Annual trend:

• Climatic differences, GDP, electricity prices, 
technology evolution and societal changes. 

Seasonal trend: 

• Fluctuations in temperature and daylight.
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Total Demand – Fourier fit     =     Residual Demand



High and Low Residual Demand Days
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Month-Year Profiles of High and Low
Residual Demand Days
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Low demand in December 
due to holidays.

High demand in Winter 
and 2011 and 2016.



Finding the Weather Driven 
Component of Demand
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Residual Demand Driven by: 

• Day of week.

• Public holidays.

• Weather: Temperature, illumination 
(clouds) and wind.

DR = aTe + bTe
2 + cCloud+ dWind+ eDay + fHol+ gXmas+ ✏

Te(tn) =
1

2
T(tn) +

1

2
Te(tn�1)

where effective temperature is defined

Fit a Linear Regression Model based on 
Cradden and Mc Dermott, Environmental Research Letters (2018)
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Finding the Weather Driven 
Component of Demand in Winter

DR = aTe + bTe
2 + cCloud+ dWind

+eDay + fHol+ gXmas

Dweather = DR � eDay � fHol

�gXmas

• Train the model on WINTER data.
• Weather variables from Dublin Airport observations.
• Remove Day, Hol and Xmas terms to get weather component.



Weather driven demand correlations
with Dublin Winter Observations
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Effective Temperature Wind Speed

Cloud Amount



MÉRA: Spatial patterns of Weather on 
Extreme Demand Winter Days
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High 
Weather 
Driven 

Demand
Days.

Low 
Weather 
Driven 

Demand
Days.



Conclusions and Future Work with 
MÉRA 
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• Implemented and validated a model to extract the weather driven 
component of electricity demand.

• Showed correlations between weather driven demand and
Temperature, Wind Speed and Cloud (observations).

• Identified spatial patterns of weather on high and low demand days 
using MÉRA.

Future work:
• Use MÉRA to improve models by weighting weather over large 

population centres.
• Analyse spatial patterns associated with high/low hourly demand.
• Consider spatial patterns associated with large model errors.
• Investigate the demand response to extreme weather events 

(regionally).  
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