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Introduction
The aim is to develop multivariate and
spatial post-processing methods that
outperform existing methods for
renewable energy forecasts.
First, we test the skill of standard
post-processing methods. This poster
shows the initial work on this literature
review.

Data
Observa�ons: Hourly 10m wind speed
observa�ons from 23 Met Éireann weather
sta�ons (ﬁg. 1) 2016 - 2018.

Results
Adaptive Post-processing

a)

Figure 2: Average mean error (ME)
(bar) and RMSE (dots) across all
stations for IFS , adaptive bias and
adaptive LLS.

b)

Figure 3: Mean error for (a) IFS, (b) Adaptive Bias and (c) Adaptive LLS.
Note different colourbar.

Weather Typing

Forecast: 10m wind speed 24 - 48 hour
forecast from ECMWF (IFS). Nearest gridpoint to the observa�on sta�on is selected
for 2016 - August 2018.
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Figure 4: RMSE for IFS by observed wind direction for 5
locations.
Figure 1: Met Éireann weather
observation stations

Methodology
An adap�ve method is one which is always
trained on the most recent data.
1. Adap�ve Bias: use mean error (ME) from
recent data to adjust the current forecast [1].
2. Adap�ve Linear Least Squares (LLS): use
linear regression from recent data to adjust
the current forecast [1].
The op�mum training period from recent
data is selected as the largest number of
sta�ons which have a ME and RMSE within
±0.1 m/s of the best ME or RMSE across all
training periods (5, 7, 14, 30, 45, 60 and 75
days) at each sta�on.
- Adap�ve bias is 45 days.
- Adap�ve LLS is 30 days.

c)

Figure 5: The 500hPa temperature anomaly from 30
years climatology when the reanalysis model MÉRA
underestimates (top) and overestimates (bottom) the
solar radiation in Ireland.

Conclusions
- IFS systema�cally overes�mates wind speed at all loca�ons (ﬁg. 2, ﬁg. 3(a)).
- Simple Adap�ve Bias signiﬁcantly reduces ME and RMSE in wind speed (ﬁg. 3(b)).
- Adap�ve LLS outperforms Adap�ve Bias (ﬁg. 3(c)) by further removing the linear component of the error. This appears to be
more important for inland sta�ons, where turbulence plays a bigger role than coastal sta�ons.
- Mul�variate analysis of the error can provide an insight to the models behaviour. For example, training the model using
wind direc�on (ﬁg. 4) or extending this to spa�al analysis of large scale features such as upper level temperatures (ﬁg. 5) .

Future Work

Machine
Learning

Adap�ve

Test other standard post-processing methods men�oned in literature, such as
ARIMA and machine learning (ﬁg. 6), on both wind and solar energy.
Develop novel mul�variate post-processing methods driven by spa�al analysis
e.g. weather type.

Post-Processing
Methods

Autoregressive
Link systema�c errors with physics to learn why the model behaves this way. This
Models
can then be fed back to weather predic�on model development.
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Figure 6: Post-processing methods
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