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Background: point forecasting

Forecasts (weather, energy production, etc.) are commonly provided in the form of
point forecasts (i.e. the conditional expectation for each look-ahead time)
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Different methodologies have been introduced and evaluated for wind, solar and wave power forecasting

Their level of accuracy is highly variable and depending upon external factors
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Background: uncertainty ?!?

The level of accuracy is highly variable from one prediction to the other. This makes
weather and energy-related forecasts somewhat hard to handle...

One cannot make optimal decisions from such predictions — an information on
their (non-Gaussian) uncertainty is necessary!! (also accounting for correlation
issues)
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Forecasts for decision-making

Forecasts are to be used as input to (potentially complex) decision-making!

Actually, each forecast user has its own cost function
(that he does not necessarily know...!!)
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Trader (wind power only)
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Portfolio manager

So... What are the best forecasts for offshore energy-related applications??
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1 Monitoring and short-term forecasting of weather/ocean and energy variables
(0-6 hours)

2 Multivariate scenarios of wind and wave characteristics
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Monitoring and short-term forecasts

X-band weather radars (range: 60kms) were installed at Horns Rev in 2009/2010 in
collaboration with the Radar@Sea project

Supplemented by the DMI C-band radar (range: 240kms) at Rømø, they are used
for

monitoring of weather conditions (safety)
analysis of meteorological episodes (/climatology)
improving short-term forecasts
better control for episodes with intense fluctuations
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Illustrative episode: 15-19.12.2010

Also see http://www.youtube.com/watch?v=YShQDCdVykM
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Multivariate scenarios for wind and waves

Multivariate scenarios of wind and wave characteristics are a must-have as input to
decision-making

Example work was performed based on ECMWF ensemble forecasts for FINO-1 over
2010-2011

2010−01−01 2010−01−03 2010−01−05 2010−01−07 2010−01−09 2010−01−11 2010−01−13 2010−01−15

2

4

6

8

10

12

14

16

18

20

10
 m

et
re

 w
in

d 
sp

ee
d 

(m
 s

**
−1

)

Ensemble members
Ensemble mean

wind speed

2010−01−01 2010−01−03 2010−01−05 2010−01−07 2010−01−09 2010−01−11 2010−01−13 2010−01−15

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

S
ig

ni
fic

an
t w

av
e 

he
ig

ht
 (

m
)

Ensemble members
Ensemble mean

significant wave height

These scenarios may be
provided by a number of public and commercial meteorological institutes
calibrated for the purpose of optimal decision-making
used as input to complex decision-making problems related to offshore energy applications
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Quality of such scenarios

ECMWF ensemble predictions already are extremely good at this kind of job...
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and they can be significantly improved through appropriate multivariate calibration
procedures
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Outlook

Producing calibrated multivariate probabilistic forecasts of:
input meteorological variables (wind and wave characteristics)
power generation offshore (wind and wave energy)

Such forecasts also inform about space-time dependencies

Toy and real-world decision-making models should be set-up and analysed, for:
optimal maintenance planning
optimal operation of wind-wave offshore energy plant
etc.

Evaluating the quality and value of probabilistic forecasts (/scenarios)
actual forecast quality
(increased) value when used in decision-making
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Thanks for your attention!
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