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source: Ferranti et al 2018 “How far in advance can we predict changes in large-scale 
flow leading to severe cold conditions over Europe?”

NAO- and blocking winter forecasts

r = 0.5

Forecasts of cold spells
(4+ days below 10th percentile)
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Forecasts of droughts
(SPI-1 index)

source: Lavaysse et al 2018 “On the use of weather regimes to forecast 
meteorological drought over Europe”
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Model skill in forecasting weather regimes

Reference reanalysis: ERA-Interim
Hindcast period: 1998-2017

source: ECMWF-MFS (11 members, 30 km resolution)
Black points show non-significant correlations (for a t-test at the confidence level of 99%)

NAO- NAO+ Blocking
Atlantic 

Ridge

Forecast week (in days: 5-11, 12-18, 19-25 and 26-32)

Start date

(week from 1 to 52)
2

4

6

8

10

0

-2

-4

-6

-8

-10

hPa

NAO-

NAO+

Blocking

Atlantic Ridge

r

January 

weeks

February 

weeks

…

December 

weeks



Model skill in forecasting weather regimes

Reference reanalysis: ERA-Interim
Hindcast period: 1998-2017

source: ECMWF-MFS (11 members, 30 km resolution)
Black points show non-significant correlations (for a t-test at the confidence level of 99%)

NAO- NAO+ Blocking
Atlantic 

Ridge

Forecast week (in days: 5-11, 12-18, 19-25 and 26-32)

Start date

(week from 1 to 52)
2

4

6

8

10

0

-2

-4

-6

-8

-10

hPa
r

January 

weeks

February 

weeks

…

December 

weeks

August 

weeks

NAO-

NAO+

Blocking

Atlantic Ridge



Model skill in forecasting weather regimes

Reference reanalysis: ERA-Interim
Hindcast period: 1998-2017

source: ECMWF-MFS (11 members, 30 km resolution)
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Concusions

• At forecast week 1 (days 5-11), sub-seasonal correlation skill in Europe is 

quite high (always r > 0.6, even in summer weeks), so regime forecasts 

might be able to beat direct forecasts.

• At forecast week 2 (days 12-18) and beyond, model correlation skill is still 

to low (< 0.6), so the overall skill of WR in forecasting any climate index is 

expected to be low too and not to beat direct model forecasts.

• Start weeks of December, January, February and August are the only 

ones with correlation skill r > 0.6 also at forecast week 2, so they are the 

most likely start weeks when regimes might beat direct forecasts.

• Globally, NAO- is the regime with the highest skill, so indexes related to it 

are easier to forecasts with weather regimes.
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