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Weather forecast is a familiar concept ..
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and climate change too, but what
about climate variability?

Leanrlsp&%t!lzr&l]\nomalies by Country 388 ‘.m @ ’
e BB g ki mmm.m ....u.......n............_.... =

Belire Beain Etwstan Bolvia  BosnlaasdM  Botswana Sracd Brored Bugwla Bukisafaso Buwnd CadoVerde Cambodia  Camercon Carada Centraf Afvican Rep
Chad Ohile o Colombla Comoros Congo, DR Conga R Costa ®ca Croatia Csza ‘ Crecia
Dominican Republic Ecvador  Egypt Arab Rep. €l Sabvador Equatorial Gulrea  Eritrea Estonia eSwatis Etreopia » Firdans France Cerreany
tsrael haby Jordan Karakhstan Keeys Kirdat) ¥oeea DPR Kocea Wosowo unat Ledanon
Lesoeho . Lidya Uechienstein  Utheonla  Lesembourg Macedosia FYR Madagascar 3 Malrpils Maichves “as Malta Mool lands Mowritanls  Mourithes
Mexico Mcronesia Mol » Mongoll » wgra  Morocces Morambigue Myasmor Namibia Nawry Nepal Netheriands NewZealnd Nowapa Niger
Nigeria Norway Oman Pakistae Panama Papua New Guinea Paraguay Philippines Poland Portugat Qatar Rorsania Puisa Rwonds
Samoa SanMarino  Sao Tome aac P. mm. . Singapore  Slowshk Republlc  Slovenia  Sol Sheds  Somali South Africa  South Sodan Spain Sel Landca
StKmtsandNevis Stlxla StWandtheG  Sodam Surirame Seecen Seérzertand Syria Tagistan Thailand  Timor-Leste Toge Tonga Trisidad and Tobago  Tumisia
o Turkmenistan  Tuvale Uganda Ubraine United Arab Ernirates Uruguay usa Usbekintan Ve A RE VS Yemen Reg. Zarnbia Dmbabee
Data Source
:gi?‘:é;:l:rm Terpecatare Index (LOTTL ERSETVE, 1200km smoothery Video ficense: OC-BY-40
Average of monttly temperatare soomabes, GISTEM? base periad 1951-1980.

Antti Upporen (Samttilip)

Link: https://youtu.be/PhbdyNnUIiM



Context and motivation

Energy sector routinely uses weather forecast, especially between day-ahead
and one week. Beyond this time horizon, climatological data are used.
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Britain's turbines are producing 40%
less energy as wind 'disappears' for six
weeks across the UK causing record
low electricity production

« Britain got 15 per cent of its power from wind last year — twice as much as coal
« Since the start of June, wind farms have been producing almost no electricity
+ The 'wind drought' has seen July 2018 be 40% less productive than July 2017

« In the still weather, solar energy has increased by 10% to help cover the
drop-off

By JOE PINKSTONE FOR MAILONLINE ¥ =
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Predictability

How can we predict climate for the coming season if we cannot predict the
weather next week? Slow components (sea surface temperature, soil
moisture, etc.) force the atmosphere.

SOIL. MOISTUR

OCEAN. g

C|R - - = l -~ e e ‘ = Eap e
e - ~— — - - 3 3 P » &

= : > "5'. L
SNOW COVER

o




S2S Forecast range and skill

atmosphere

(weather)

Predictability
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(Source: Mariotti et al. 2018 )

courtesy of Paul Dirmeyer (GMU/COLA)




=~ Skill assessment
=~ for DJF (1981-2013)

o= .7 System: ECMWEF S5
““ 74 Reanalysis: ERA-
o Interim

Displaying: Ranked
Probability Skill Score
[RPSS]

“A prediction has no value without an estimate

of forecasting skill based on past performance”
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S2S skill evolution with lead time
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Fair RPSS of 10-m wind speed for the Monthly Prediction System of
February (1996-2015).
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S2S skill evolution over the year

FairRPSS of ECMWF 10-m wind speed
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January 2017
Cold spell over central Europe
while low wind speeds




temperature (2C)

Analysis of the 2m temperature anomalies ...

Observed weekly means and
climatological values averaged over 5

W-12E, 47-54N during Dec 2016 to . .
Feb 2017 (ERA-Interim 1979-2018) ..and its consequences In

monthly electricity demand
In France:
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Source: https://www.rte-france.com

On 20/01/2017 demand reached a peak high of
94.2 GW (highest since Feb 2012)
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Analysis of the wind speed anomalies ...

Observed weekly means and
climatological values averaged over 5
W-12E, 47-54N during Dec 2016 to
Feb 2017 (ERA-Interim 1979-2018)
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Monthly wind power generation in France:
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Source: https://www.rte-france.com

The high demand and low winds led to an
increase in energy prices in France (highest since
Feb 2012)
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Wind Speed (m/s)

Forecasts: 10m wind speed

Sub-seasonal forecasts for week starting 2017-01-17 (SW-12E,47N-54N)
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Temperature (C)
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Forecasts: 2m temperature

Sub-seasonal forecasts for week starting 2017-01-17 (5W-12E,47N-54N)
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Future work: economic assessment of the case studies

Power Future Settlement Price / France & Germany Jan, 19t 2017

Power future settlement price (EUR/MWh) for week 3 in 2017:

Germany base
week 3 2017

France base
week 3 2017
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Launch event. EUSEW 2019
20 June, 20th 2019
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