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Cc Prediction skill for wind speed

Anomaly correlation
coefficient (ACC) for
SPEAR’s Seasonal
Retrospective
Forecasts (SRF)
(1991-2022) started in
c) November

(DJF; leadtime 2-4
months) and d)
January (MAM;
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| DWD (GCFS2.1) Hindcasts (1990-2020) with empirical-statistical
downscaling EPISODES for solar radiation and 100m wind

| ECMWF and Meteo France Hindcasts (1993-2016) downscaled with
EPISODES

| ;oubsampling” to create a smaller subensemble based on SSTs and the
large-scale circulation (Dalelane et al. 2020 and Dalelane et al. 2025, in review)

] HYRAS (High-resolution gridded analyses) (solar radiation: daily, 5 km,
1951-2020)

| ERA5 reanalysis (100m Wind: hourly, 28 km, 1940-today)
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80 Ensemble (Targeted teleconnections based on (Targeted teleconnections based on
Member temperature) 100m wind) v
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Summary 7 Fraunhofer  peuscer weuerdins E

| Seasonal forecasts of 100m wind (Germany, winter, leadtime 2-4 months)

have relatively good skill
* Full ensemble: large ensemble spread, tendency for low/high 100m wind in 3 month period

= Subsampling: better skill and tendency for low/high 100m wind; smaller ensemble spread, risk
of missing reanalysis value

] Seasonal solar radiation forecasts for summer more difficult
= Full ensemble: no skill for all of Germany (little skill over southern Germany)
=  Subsampling: skill increase compared to full ensemble (especially over northern Germany)

Multimodel forecasts with similar skill compared to individual models

Outlook: weather regimes, teleconnections
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100m Wind (Multimodell)
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3-Month Mean 100m Wind Speed: All Germany (1993-2016)

3-Month Mean 100m Wind Speed: All Germany (1993-2016)
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Mean Squared Error Skill Score (MSESS) Anomaly Correlation Coefficient (ACC) Ranked Probability Skill Score (RPSS)
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GCFS2.1 Hindcasts

1990-2019
Initial time: November * Full ensemble with skill especially over northern Germany
Leadtime: Month 2-4 (winter; DJF) (ACC 0.2-0.4, MSESS 0.1-0.2, RPSS 0-0.1)

Forecasts of 100m wind with EPISODES
Reference: ERAS reanalysis
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Subsampling: 100m wind

L
% Fra un hOfe I' Deutscher Wetterdienst

IEE Wetter und Klima aus einer Hand E‘

Mean Squared Error Skill Score (MSESS)
R

Anomaly Correlation Coefficient (ACC)

* Strong increase in sKkill with subsampling
* Northern Germany: ACC 0.5-0.7, MSESS 0.4-0.5, RPSS 0.1-0.3

cient (ACC)

Ranked Probability Skill Score (RPSS)
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Skill: solar radiation
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Mean Squared Error Skill Score (MSESS)

Anomaly Correlation Coefficient (ACC)

GCFS2.1 Hindcasts

1990-2020

Initial time: Mai

Leadtime 2-4 (Sommer; JJA)

Forecasts of solar radiation with EPISODES
Reference: HYRAS
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Full ensemble has some skill only over southern Germany
(ACC 0.2-0.4, MSESS 0.1-0.2, RPSS 0-0.1)
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Subsampling: solar radiation
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Mean Squared Error Skill Score (MSESS)

Anomaly Correlation Coefficient (ACC)

Ranked Probability Skill Score (RPSS)

o
b
Probability Skill Score (RPSS)

e
o o
LR

R X ot
. p fl_ﬁfm_ﬁ o
0.8 .’{r =-0.8
L i P 2
* Subsampling improves the forecast skill over northern and central Germany

(southern Germany with worse skill compared to full ensemble)

* Northern Germany: ACC 0.5-0.7, MSESS 0.4-0.5, RPSS 0.1-0.3
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Korrelation MSESS RPSS 100m Wind 1 Strahlung
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Wind Speed (m/s)

Predictions of wind speed (100m) (Full Ensemble) und Observations

100m Wind Speed Over Germany (Forecast Members, Ensemble Mean, vs. Historical Mean)

Weather Regimes
- AT
AR
- GL
EuBL

m— ScBL
- O
m— ScTr
-— o

am
IEEEEEE

=7 <
&

o

\9

= Observations (ERAS)

= = 3-month mean of daily
observations in DJF
1995/1996

=== Climatology (DJF;
1990-2020)

== Ensemble Mean of
forecast (daily)

3-month mean of the
=™ forecast
(DJF 1995/96)

GCFS2.1
November Start
Leadtime 2-4 (Winter; DJF)

‘N]‘ w

Jan Wandel EMS 2025, 12.9.2025

24



= :
WI nter 1 995/96 % FraunhOfer Deutscher Wetterdienst

IEE Wetter und Klima aus einer Hand N ‘

Most likely regime (including no regime)

100

a0 1

B0 -

% agreement

Z0

Most likely regime (excluding no regime)

100

BO -

GO

% agresment

20

1995-11 1995-12 1996-01 1996-02 1996-03

% Jan Wandel EMS 2025, 12.9.2025 25




. % FraunhOfer eutscher Wetterdiens g
Wlnter 1995/96 IEE VDUetteii'unit.:Kli::aEemn:rHan: N—

Most likely regime {including no regime)

100 +

BO 1
g
E {=1a]
on
a
# a0 o

20 - " [

o | -]
Most likely regime (excluding no regirme)
120

BO -
=]
E L=l
@
2
=3
m
# a0 o [l

20 1 | . I h ‘

& i 2 = £ 2
1995-11 1995-12 1996-0L A99E-02 1926-03 1996-0:
TTTIT]
LLLLL)

% Jan Wandel EMS 2025, 12.9.2025 26




Winter 2024/25: Subsampling
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Predictions of wind speed (100m) (Subsampling) und Observations
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