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Climate prediction model configuration

Subseasonal Seasonal Decadal
predictions predictions predictions
Climate model IFS (ECMWF) GCFS2 (DWD) MPI-ESM (DWD)
Prediction start each week (Monday) each month (1st)
Temporal coverage 46 days 6 months
Temporal aggregation weekly means 3-month means
Spatial grid ~36 km = 5 km ~100 km - 5 km ~200 km - 5 km
% 03.07.2024 Dr. Andreas Paxian 3
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Climate prediction model configuration

Subseasonal Seasonal Decadal
predictions predictions predictions
Climate model IFS (ECMWF) GCFS2 (DWD) MPI-ESM (DWD)
Prediction start each week (Monday) each month (1st)
Temporal coverage 46 days 6 months
Temporal aggregation weekly means 3-month means
Spatial grid ~36 km = 5 km ~100 km - 5 km ~200 km - 5 km

Ensemble predictions

101 simulations

50 simulations

16 simulations

Ensemble hindcasts

11 simulations

30 simulations

16 simulations

Time period hindcasts

20 years before today

1990-today

1961-today
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DWD climate predictions website

= www.dwd.de/climatepredictions (English), www.dwd.de/klimavorhersagen (German)

= Consistent evaluation and presentation of climate predictions across all climate time
scales (weeks, months, years)

= Information layers for different user groups
= Development in cooperation with users

Source: DWD
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Content and display of the climate predictions website

Common display of climate predictions and prediction skill
Ensemble mean and probabilistic predictions
Time series (e.g. weeks 2, 3, 4, 5, months 1-3, 2-4, 3-5, 4-6 or years 1, 1-5, 3-7, 6-10)

Map (world, Europe, Germany, German regions/ cities)

YV V V V VY

Temperature and precipitation first, then soil moisture, later further variables

Y

Prediction skill scores to evaluate ensemble mean and probabilistic predictions

Y

Reference predictions: long-term observed climatology or climate projection

» Traffic lights: green/ yellow/ red = significantly better/ equal/ significantly worse than the
reference prediction

03.07.2024 Dr. Andreas Paxian
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Basic: Ensemble mean predictions for temperature

Germany: Total

Germany: Total
May-Jul 2023 Jun-Aug 2023

Weekly Mean
2 s a
Ejﬁ?f 3 i L o Germany: Total
jﬂﬁ-—, B ) 8% Ensemble Mean Prediction in Comparison
5“5 3 to the Climate Mean of the Time Period 1991-2020
: ERD . . . Climate
b 3 icti
! I §§§ . Time Period Climate Mean Prediction
o L 3 585
) N g8 o +0.8°C
Z; /-U £§ g 5 2023 9.3°C (+0.1°C — +2.6°C)
) < oFT
L S = fc
A =3 0,
§57 2023-2027 9.3°C SO8C I
Jul-Sep 2023 ,g g _gl T | [ . K |
oge ! ! I I +0.8°C
15May 2023- 22 May2023- 20 May 2023- 05 Jun 2023- 2025-2029 9.3°C o .
21 May 2023 28 May 2023 04 Jun 2023 11 Jun 2023 (-0.1C ~ +1.50C)
o +1.0°C
I I I I 2028-2032 9.3°C 04 - 1.7°) I

Minimum-maximum of the observations 2003-2022
O Minimum, 25./50./75. percentile, maximum of the climate prediction P
- Ensemble mean prediction for temperature:
Ensemble mean prediction for temperature:

The coloured dots represent the deviation of the ensemble mean prediction The table represents the deviation of the ensemble mean prediction (1-/5-year

(weekly mean) from the climate mean of the time period 2003-2022. The m_ee_m) from the climate mean Of. the time period 1991-2020. Maximum and
box-whisker represent the distribution of the prediction ensemble. The area minimum of the ensemble are given in brackets.
in gray shows the spread of the observations in the time period 2003-2022. Prediction skill:

‘ ‘ | ‘ _ ] Prediction skill: The traffic light shows the prediction skill in the evaluation period 1966-2020:

The traffic light shows the prediction skill in the evaluation period 2003-2022:

poor prediction quality
poor prediction quality

-20 -15 10 -05 -02 02 05 10 15 20 No data
o
C

mean prediction for

b I . ) relatively good prediction quality
The colour represents the deviation of the ensemble mean prediction (3-month relatively good prediction quality
:::;rili:ir;:'l;:;e"?hmaie mean of the time period 1991-2020. Prediction start on 08 May 2023, generated on 09 May 2023 © DWD— Prediction start on 01 Nov 2022, generated on 03 Mar 2023 © DWD
The traffic light shows the prediction skill in the evaluation period 1991-2020:
% I poor predicion quelity Dr. Andreas Paxian 8
CA relatively good prediction quality

Prediction start on 01 May 2023, generated on 04 May 2023 © DWD
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Basic: Probabilistic predictions for precipitation

Urban district of Hamburg
May-dJul 2023 Jun-Aug 2023

Category Normal: 170-237 Ui

Category Normal: 201-260 Vm’

Jul-Sep 2023 Aug-Oct 2023

Category Normal: 188-268 'm” Category Normal: 175-230 Vm®

Dry | Normal [ Wet [ ]

No data

Probabilistic prediction for precipitation:

The colour represents the most probable of the three categories (Dry/Normal/
Wet) of the climate prediction (3-month sum) in comparison to the climate
characteristics for the time peried 1991-2020.

Prediction skill:

The traffic light shows the prediction skill in the evaluation period 1991-2020:
poor prediction quality
4 N -

atively good prediction quality
Prediction start on 01 May 2023, generated on 05 May 2023 © DWD

Germany: South

Weekly Sum
100

80 — =

40 -

Probability Dry/Normal/Wet [%]

20 — =

o T T T T

15 May 2023- 22 May 2023- 29 May 2023- 05 Jun 2023-
21 May 2023 28 May 2023 04 Jun 2023 11.Jun 2023

Dry | Normal | Wet \

Probabilistic prediction for precipitation:

The bars represent the probabilities of the three categories (Dry/Normal/Wet)

of the climate prediction (weekly sum) in comparison to the climate charac-

teristics for the time period 2003-2022. The category Normal is defined as

16-24 I/m? (15 May-21 May), 14-20 I/m? (22 May-28 May), 13-34 I/m* (29

May-04 Jun) and 17-28 I/m” (05 Jun-11 Jun).

Prediction skill:

The traffic light shows the prediction skill in the evaluation period 2003-2022:
poor prediction quality

relatively good prediction quality

Prediction start on 08 May 2023, generated on 09 May 2023 © DWD.

Urban district of Dresden
Probability of the Categories Dry/Normal/Wet
in Comparison to the Climate Characteristics for 1991-2020

Time Period Category Normal Dry | Normal| Wet

2023 630 - 732 I/m? 43% | 37% | 20% I
2023-2027 678 - 708 I/m? 67% | 25% | 8% I
2025-2029 678 - 708 I/m? 78% | 14% 8% | I
2028-2032 678 - 708 I/m? 73% | 25% | 2% | I

Probabilistic prediction for precipitation:

The table represents the probabilities of the three categories (Dry/Normal/

Wet) of the climate prediction (mean yearly sum) in comparison to the

climate characteristics for the time period 1991-2020.

Prediction skill:

The traffic light shows the prediction skill in the evaluation period 1966-2020:
poor prediction quality

relatively good prediction quality
Prediction start on 01 Nov 2022, generated on 21 Mar 2023 © DWD

Dr. Andreas Paxian 9
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Expert: Predictions and prediction skill

2023 2023 - 2027

2023

May - Jul 2023

2025 - 2029

Sy

2028 - 2032

W

2028 - 2032
Aug - Oct 2023

e Ee g

55 70 85 100 55 70 85 100 55 70 85 100 Nodata 20 -15 -1.0 05 -02 02 05 10 15 20 Nodata 20 -15 1.0 -05 02 02 05 1.0 15 20 Nodata
Dy % Normal % Wet % og °c
> ot mean p for mean p for temp . B | s
The colour : the most prot category (Dry 1) of the cli- 1€ colour represents the deviation of the ensemble mean prediction (1</5—yearThe colour represents the deviation Of the eqsemble mean prediction (3-month 08 -06 04 02 0 02 04 06 08 No data
mate prediction (mean yearly sum) in ison to the climate ct ean) from the climate mean of the time period 1991-2020. mean) from the climate mean of the time period 1991-2020. Lower Pradichion SKil Higher Predicition SKil
for 1991-2020. The bri ibes the pi ility of this category. ‘ediction skill: Prediction skill:
e e ot ks st the kil I the vaation period 1966-2020: ¥o size of the dots shows the skit In the evaluation period 1965-2020: FETRIBRR M LEPR SHMS S SRR NSRRI pasicer961- 2020 The colour rsek“rle:';rnrh the skill of lé:zﬁrﬁ)a:te rediction (mean yearly sum) in
significantly worse than the observed climate mean X (s:?r:lgacra:bl:z :(V)Ot':: g;)asl; rt\?:d Ogﬁzra\gd r:‘:;ate mean . 2?;'::;’2:& \;:olr:ae ;22:2:‘,03?;2;?;:::‘3‘9 mean the evaluatior? period 1966-2020 compared lop the observed cluynale):'nean as
. comparable to the observed climate mean significantly better than the observed climate mean significantly better than the observed climate mean reference prediction. Dots indicate significant skill (significance level of 95%).
. significantly better than the observed climate mean L Y e Prediction start on 01 May 2023, generated on 04 May 2023 © DWI Prediction start on 01 Nov 2022, generated on 02 Mar 2023 © DWD

Prediction start on 01 Nov 2022, generated on 02 Mar 2023 © DWD Prediction start on 01 Nov 2022, generated on 03 Mar 2023 © DWD
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Background information

Basic probabilistic prediction — Time series

Back to Overview Basic- / Expert- / Specific climate predictions / Frevious page <~

Germany: Total

. e
PdtanTie

DI04 DRI 208 D

are  mm  BsT
GG GYewNem 85T
Probabilistic prediction or feen 9
Thg bars mproson! tho probalsio of e iheo calogeres col nomal warm
140 ERMAD Peodiedin {1-/5 YOUF SO0, N COMELSER 16 10 CAMOLE.
haachisics lat e ime period 1881-2010

Prodiciion skill:
The ali ight
signibcanty worso than 1he obsarved climate maa

anfcantly balor tman o cesorved cimal
& DUID: gunsrutsd o0 3808341

Example of 2 basic cimate prediction: Time series presentstion of the probabiistic decadal
prediciion for temperature.

The graphics show the for and the prediction skill for four
time steps (here: the next year (lefi) and the prediction years 1-5, 3-7 and 6-10 a8 5-year
means (right)). Each graphic depicts the probabilistic prediction for the chosen German region
{or city in the case of seasonal and decadal climate predictions) The prediction states whether
high (wanm, red), normal (grey) or low femperatures (cold, blue) are predicted for the given time
perniods and regions. The limits of these categories are defined based on the comesponding
reference period (for example: 1981-2010), for which the climate characieristics are grouped in
three equal-sized value ranges using the values of the 33rd and 66th terciles. The predicted
probabilities of oecurrence (shown in 35) of the Ihree calegories are determined by how many
climate simulations of the model ensemble are predicting the calegories.

The graphic on the left, for example, shows the probabilifies (3 3%, 3 3% and 94 %) with which the
categories ‘cold’, ‘normal and ‘warm’ are predicted fo occur in Germany in 2020 compared o the
reference period 19561-2010. The graphic on the right gives the same results for the 5-year
means. You can look up the exact values if you choose Table in the Type of Visualisation’ field of
the selection menu

Frequently Asked Questions (FAQ)

Here's where you will find brief, concise answers to frequently asked
questions. Useful links for more detailed information about climate
prediction are also offered.

Back fo Overview Basic- / Expert-/ Specific climate predictions / Previous page =

How reliable is a climate prediction? What does the .
traffic light mean?

Reliability {or skill or quality) of a climate prediction is measured by evaluating how well a
climate prediction started in the past depicts the variability zctually sbserved To find out
whether the climate prediction is better or worse than the reference prediciion often used
a3 an alternative, the skill of the climate prediction can be compared with that of the
reference prediction. The skill of basic climate predictions is represented using a traffic
light system, the skill of expert climate predictions is shown by means of a dot-size

system._ In the case of expert climale predictions, the skill for an individual grid paint
should not be overesiimated, it should rather be considered in the context of a larger
pattern. Further information on the skill scores can be found in the section “Skill of Climate
Prediction” in the background information

See section Skill of climate prediction

What are the uncertainties of climate prediction? v

Where do | find the reference prediction that was v
used to determine the skill of the climate prediction?

What is the difference between an ensemble mean .,
prediction and a probabilistic prediction?

Tutorial film on prediction skill

Mrz-Mai 2022

Kimamitiel: 9.0°C

Source: DWD

Background information

Introduction

Climate prediction models

Climate predictions

Skill of cimate prediction

Dr. Andreas Paxian 11
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Users from different sectors

Humanitarian aid
Insurance

Health

Agriculture and forestry
Water

Energy

YV V V V V V

%

THW Nordhorn %)
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Source: DWD

User interaction " e

anmelden!

= Annual user workshop ,Climate predictions and projections’
(www.dwd.de/klimanutzerworkshop)

o nus e Hond

= Biannual newsletter ,Climate predictions and projections’
(www.dwd.de/newsletter) .

i rsagen und
sletter Klimavorhe! e
K:I‘;\:proiekuomn —Nr. 2/ April 2

= Newsletter ,Subseasonal climate predictions’ and
‘Seasonal climate predictions’ (pre-operational)

= Monthly newsletter ,Seasonal predictions of GCFS’

= Monthly climate status reports for Germany
(www.dwd.de/klimastatus)

= Brochure ,Climate predictions and projections’
(https://www.dwd.de/SharedDocs/broschueren/DE/
klima/broschuere klimaforschung.html)

% 03.07.2024
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Newsletters for subseasonal and seasonal predictions

Germany: Total

=» Prediction of winter temperature 2023/2024: Probability of the Categories Gold/Normal/Warm

in Comparison to the Climate Characteristics for 1991-2020

- Moderate probability (74%) of a normal to Time Period | Gategory Normal | Cold | Normal| Warm
warmer winter (December-February) compared ——
) 2823‘}34 1.9-3.3°C 34% | 28% | 38%
to 1991-2020 (3-month mean temperature higher ——
than 09°C) 2023/24 0.9-2.0°C 26% 32% 42%
_ o . - Jgg}ﬂar 2.0-2.8°C 26% | 40% | 34% I
=» Prediction quality is relatively good (green traffic light) | | |
Feb-Apr 45-55°C 26% | 32% | 42% I
2024

Probabilistic prediction for temperature:

The table represents the probabilities of the three categories (Cold/Normal/
Warm) of the climate prediction (3-month mean) in comparison to the climate
characteristics for the time period 1991-2020.

Prediction skill:

The traffic light shows the prediction skill in the evaluation period 1991-2020:

poor prediction quality
relatively good prediction quality

Prediction start on 01 Nov 2023, generated on 06 Nov 2023 © DWD

03.07.2024 Dr. Andreas Paxian
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Newsletters for subseasonal and seasonal predictions

L 20 R N R T

Introduction to climate predictions

Recent temperature prediction

Information on large-scale circulation
Comparison to observations in year before
Comparison to WMO multi-model ensemble
Comparison to subsampling

Link to DWD climate predictions website
Background information on methods

References
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Witterungsvorhersage
fiir den 01 07.2024 bls 28 07 2024

NTLICHUNG

Einleitung

Witterungsvorhersagen progostizieren Klimatische Tendenzen iber grofiers Gebiete und

langero 2citraums (meit Wochenmitsl) im Vergisch 21 sinem bkannin Refernzzsi-

raum der

sagen, die meist fr einen bestmmten Ort und Zerpunii geten. Wenn fr ene Woche Kaltere
hergesagt werden, 2o kann ee an einzelnen Tagen den-

noch deutlich warmer / kalter sein.
Eine Voersageariot auf slchen Zetkalen i et indem s osel e Wechselur-
kungen der Atmosphare mit frageren Komponenten des Kimasystems, wie dem Ozzan,
Meereis oder der Lancoberiche, it cie Berechnungen cifieben lass. Dabel it 7u bemnkr
Sichigen, dass eine Viterungsiorersage generel mit Unsicherheiten verbunden

diesen vinge:
Schinke it Deben ket ke Ungkhornes genersi mit wachsendem Vorersagezeivaum,
h. mit groBerer Entfemung vom Startpunkt der Klimavorhiersage, 2

Aktuelle DWD-Temperaturvorhersage fiir die néchsten 4 Wochen in
Deutsehiand

Kalenderwoche 27 (01. Jul bis 07. Jul 2024):

Die aktuelle
i sine Kattore Kalonderwoche 27 1 ersleich sum scloen Woshanmitel m Zaisaum 2004
is 2023. Dies entspricht einem i

17,7 °C. Die Vorhersagequaliat der Witerungsvorhersage st relativ gut. Ihre Amwendung
kann empfohien werden.

Fir
Die

Luftstromung dreht dabel auf West/Sidwest.
Kalendervoche 28 (08. Jul bis 14. Jul 2024);
Die aktuelle Temperaturvorhersage Zeigt fir Deutschiand eine leichte Tendenz fir eine nor-
male bis kaltere Kolenderwoche 28 in Verglech zum selben Wochenmitel im Zeitaun
2004 bis 2023. Dies entsi

2 18,2°C_Die Wumersagequalrtm der Wmelungsmersage st relativ gut. Ihre Anwendung
kann empfoien werden.

Saisonale Klimavorhersage
fur Juli bis November 2024

ROFFENTLICHUNG AM 18.06.2024)

Einleitung

Sasenale Kimarehersagen prognzsizeren imaische Tendenze e grofiere Gebiets

und langere Zeitraume (meist Vergleich zu einem

zeitraum der’ Dx s\ch Wet-
fie meist fi Ortund. anf\]rdre\er\aﬁ

Kaltere / normale  warmere Bedingungen vorhergesagt werden, 5o kann €3 an einzelnen Ta-
‘gen oder Wochen dennoch deutiich warmer! kalter sein

ichen wird emeicht,
Nungen ‘der Atmosphare mit trageren Komponenten des Kiimasystems, wie dem Ozean, dem
Mecreis oder der Landobarfache, indie Berochungen cinfiefcn esst. Dabl it 2 borlck-
sichigen, das cine saisanale Kiavartersage generll mit Unsicherheiten verbunden

wel de
sehvank s Dabe i e Unsichernei generl i yachsendem Vomersagezsiraum,
ahmi

Aktuelle DWD-Temperaturvorhersage fiir Jull bis November 2024 in

Deutschiand

Sp.\uammer (Juli-September):

Die akiuel

Iuremen warmeren Sptsommer im erlech zum seben - Monatsitel im 2eraum 1951-
it Tempersiren im Ducrschnitt o als

17 2°C.Die dor sasonien im mittieren Berei

Frilhherbst (August-Oktaber):

Die akiuelle:

fir cinen warmeren Frithherbst im Vergleich zum selben 3-Monatsmittel im Zeitraum o

2020. Dies entspricht emem 3-Monatemittel mit Temperaturen im Durchschnitt hoher als

142 °C. Die Vorhersagequalitat der saisonalen Kiimavorhersage ist relativ gut. Ine Anwen-

dung kann empfohien werden.

Herbst (September-Hovember):

Die aktuelle Temperaturvorhersage zeigt far Deutschiand eine Ieichte Tendenz fur cinen

warmeren Herbstim Vergleich zum selben 3-Monatsmittel im Zeitraum 1991-2020. Dies ent-

‘spricht einem 3-Monatsmitia! mit Temperaturen im Durehsehnitt hoher als 9,7 “C. Die Vorher-

‘sagequalitat der saisonalen Klimavorhersage ist relativ gut. Ihre Anwendung kann empfohien

werden.

‘ﬁ Wittsrungsvorhersage fir den 01.07.2024 bis 28.07.2024 1
&

‘li Saisonale Kimavernersage flr Jui bis November 2024 1

Source: DWD

03.07.2024
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Climate prediction data - -
= Ensemble of climate simulations and prediction skill ISP -
=  5km grid for Germany )
= Daily values, time period depends on chosen time scale - -
Qo om= w o WA Omdt wee £ 9 @) 9 ¥
= temperature (mean, max, min), precipitation, radiation, Source: WMO

10m wind, air humidity, air pressure

ESGFWéde

e

= Data access via www.dwd.de/climatepredictions-data:

= High resolution climate predictions for Germany: DWD
= Global climate predictions: ECMWF, C3S, WMO
= Contact: klima.offenbach@dwd.de

Source: ESGF DWD

03.07.2024 Dr. Andreas Paxian
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Outlook

= Further products:
= Multi-year seasonal means (e.g. 5-year summer means)
= Drought (e.g. PET, SPI, SPEI)

= Groundwater levels Source: Paxian
etal., 2022

= Heat (e.g. summer days, heat waves)

GCFS2.1 Forecast
Anomalies of Sea Surface Temperature (SST)
for Nino 34 H‘egiun )
[

= Humidity, solar radiation, wind
> Large-scale teleconnections (e.g. NAO, El Nino) o
= Multi-model data (e.g. seasonal: Copernicus, decadal: WMO) = [ uzf
= Using artificial intelligence for bias correction and 7/ . g
downscaling Source: DWD § * ;

23.66 Percertle
o on 202345.00 —— st
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Outlook

Observations limate Predictions | Climate projections
= Demonstrative tutorial films and interactive s ° 4
elements for basic climate predictions : T -
ement e pred | 1118 82 <2l ity
= Time series of observations, climate ih‘l"l LR Bl .
predictions and projections
: é =81 Scenario: rcp26
ot o 5 § 5 4 i f

~ Mesn 19912020
T T T Past Climate Subseasonal / seasonal / decadal
| ke Weekly / 3- Month / 1-5-year mean 30-year mean
Ll 1-year-mean

o
= iLd T
8 s Colder th. reference Minimum, 25%/50/75" Emieslonscenario
o mmmm— \Varmer th. reference porcsntle; Mapdmum(Box RCR8.5
8 * L Whisker)
3 Ensemble mean (colored dot) I:I Emission scenario

__ Minimum-Maximum RCP2.6

: — — of observations in Poor prediction quality
- . . reference period
I‘ (yearly means) Relatively good prediction quality
Dr. Andreas Paxian 19
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Contact:
Deutscher Wetterdienst
Klima.Offenbach@dwd.de
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L ¢ ( Max-Planck-Institut
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