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Climate change: A brief overview

Late 19th century: CO, can impact climate
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= Doubling of CO, leads to a global mean warming of
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Climate change: A brief overview AN/

1990s: It probably has and we know the spatial pattern

The Nobel Prize in Physics 2021

"for the physical modelling of Earth's
climate, quantifying variability and reliably
predicting global warming"
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Climate change: A brief overview @\VAV/

Early 215t century: People recognize widely that is has, in a global mean sense
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Climate change: A brief overview @\VAV/

Today: It matters to all of us, everywhere

EIB Climate Survey Percentage of
respondents who
B4 think that climate
change hasan
impact on their
everyday lives.

In Eastern and

Southern Europe,
more people feel the

impact of climate change
on their everyday lives.

European
Investment
Bank The 60(6 u.é

Source: BVA for the European Investment Bank ‘ :
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Climate models: Our tools to look into the future
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Climate models and resolution @\VAV/
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A km-scale climate model in action @\VAV/

Europe in winds
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Rackow et al. (2024)



How realistic are these models? QFAVAY/)

Satellite

' *.
“IPCC model” Km-scale
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Does it matter: Upscaling? @\VAV/

2070-2099 minus 1976-2005

AwWI-CM

AWI Climate Model

Rackow et al., Nature Comm. (2022) HELMHOLTZ
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Does it matter: Global downscaling? AN/

Climate change at 9 km — climate change information with local granularity, globally

5.0e+00

\//,

AWI-ICCP collaboration HELMHOLTZ
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Climate information with local granularity — globally
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Imagine a high-speed train
that departs from
Copenhagen at 6:00 and
arrives in Naples at 19:00.
This train could operate
within the future climate,
allowing you to estimate
the conditions your
equipment will
experience. You could
have thousands of
different trains, routes,
and schedules, and
optimize your future
transport system.
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AV

Storylines:
Making climate change more tangible




Extreme events in a warming world
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Storylines: A heatwave example @\VAV/

Weather forecast for 25 July 2019 @ Thomas Jung
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DeutSChe r Wette I"d ie 1] St e o —— with the railway system in meltdown...

elekom.de LTE

¢ Deutschland

~30 > N
Flensburg 27
Hochsttemperaturen ’

30 32 Hamburg
35
Bremen 38

ABO SHOP AKADEMIE JOBS MEHR ~

Hannover
Murster - 38 Bocad
& ZEIT#:ONLINE
- Kdln 4 38 E"un Dissd Politik Gesellschaft Wirtschaft Kultur~ Wissen Gesundheit~ Digital C o “> '. > ; i
How would this day have ”Iooked like® in . il il R iy
pre-industrial times? ¢ i
' e 5 Deutscher Wetterdi¢i

1 iy : onday

How would this day “look like” in a;hZJ( neuen Hitzerekord

and +4K warmer WC)r'Id'P ESOTY i 42,6 Grad - so hei® war es laut einer Messu
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The jet stream @\VAV/

04.07.2019 00:00 PR Wind Velocity at 250 hPa (m/s)
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The approach @\VAV/

GISS obs

Take a climate model that contributed — Gichn =2

H i — historical 9
simulations to IPCC ARG (spp370). 4l T Qe =
Branch off simulations for present-day - ::gg;‘g é
climate in which the observed evolution 3H{ — sspss8s

of the jet stream is imposed through

Surface temperature change (K)

spectral nudging (1Jan 2017 to 31 Dec 2020), .‘_CU
keeping everything else untouched. %
| 2

Repeat for +2K World (= 2042) &
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Temperatures for “25t% July 2019 in different worlds
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Storylines of the summer of 2023 AN/
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Updated from Sanchez-Benitez et al., J. Climate (2022)



Climate change signal of the day

05.06.209900:00

Temperature Anomaly
relative to Pre-Industrial

© DKRZ/AWI
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Other applications: Near-real-time storylines QAN/

‘ ZEITZLONLINE

Hitzewelle

So viel heifder ware die aktuelle Hitze
in Zukunft

Der bislang heif3este Tag des Jahres war im Juli. Eine Sirr

die Klimakrise gewesen wére - und wie extrem e Wie viel heiRer macht der Klimawandel es bei Ihnen?

13. Juli 2023, 16:22 Uhr / 229 Komme So warm wire es am 9. Juli in Ihrer Region ohne den Klimawandel gewesen - und wenn
Klimaszenarien der Zukunft schon heute eintreten wirden.

6.Juli 2023 Q
|

Tatsachliche Werte

Region um Berlin, Deutschland

Ohne Klimawandel Tatsichliche Werte Darauf steuern wir zu Worst-Case-Szenario

& 212°C 30,7°C 33,4°C 36,1°C
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20

40°C

Quelle: Alfred-Wegener-Institut, eigene Berechnungen H E L M H 0 LT Z
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How to answer the (many) questions people may have? S AN/
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Climate services to the rescue?

—~
< Search }n Contact | Newsletter | DE | EN | 2 Q’ﬂ C(,;\Eel:s\ivge§x
Gormany
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An institution of Helmholtz Zentrum Hereon

Products Research Methods Transfer

Climate Services for Adaptation

Products by region Products by sector 8 16.07.2024
A WASCAL PhD students from

HAW Hamburg visited GERICS

more

10.07.2024

Konferenz: Climate Services fiir
klimaresiliente Stadte und
Regionen

Anmeldung ist bereits jetzt
méglich.

A P 5 2 k 09.07.2024

} ¢ 4 GERICS-Kiimaausblicke fiir
J
2

deutsche Stadte und

s Landkreise in "Frankfurt unter
— 1 Wasser!"
— Interview mit Diana Rechid in
Map List | einem neuen, Kl-unterstitzten
Videoformat
by CERCS BT
4 yd
News and Events GERICS @ Twitter Job offers

GERICS Video Videos and animations The latest news and upcoming events Follow GERICS on Twitter Current positions available at GERICS
A short video which describes more A compilation of examples of regional at GERICS
about how GERICS operates is and local projections and more more

provided here. visualizations.
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Towards local climate information, for all AN/
co?qlg(umcgtlons ¢ Components of the prototype:
el SIVITONITIEN + Large Language Model (OpenAl API)
— + Clear definition of the scope

Local climate services for all, + User question + location

courtesy of large language models + Climate data

Nikolay Koldunov® '™ & Thomas Jung® ' + Other spatial data (e.g., land use and height)

+ Text data (e.g., IPCC and policy documents)

Large language models can summarize, aggregate, and convey localized climate-
related data to people in a cost-effective and expeditious manner. We have built
a simple, proof-of-concept prototype and argue that the approach holds the
potential to truly democratize climate information.

Koldunov and Jung (2024) HELMHOLTZ
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Towards local climate information, for all QAN/

Box 1 | Summary of the potential risks and benefits arising from climate change for growing wheat in Saada, Marrakech
Prefecture, Morocco (31.6912N, 8.1098W), generated by ClimSight

Climate impact on wheat cultivation in Saada, Morocco

Climate change could significantly impact your plans for wheat cultivation in Sadda, Morocco.

Temperature:

The current mean monthly temperature in your location varies from 8.58 °C to 34.645 °C. In the future, the monthly temperatures are expected to rise,
with a range from 13.17 °C to 40.88 °C. This increase can affect the growth of wheat crops, as they are sensitive to temperature changes. Wheat prefers
a cooler climate for its growth and development, with an optimal temperature for germination of around 12-25°C. With the expected rise in
temperature, there could be serious implications for wheat production such as decreased yield and increased susceptibility to pests and diseases.
Precipitation:

The current monthly precipitation flux ranges from 0.01941 mm/month to 4.794 mm/month. However, future predictions indicate a decrease in
precipitation, with a range from 0.003157 mm/month to 2.608 mm/month. Wheat crops require around 450-650 mm of rainfall annually, preferably
well-distributed throughout their growth period. A decrease in rainfall could lead to water stress, impacting wheat growth and yield.

Wind:

The future u and v wind components indicate an increase in wind speed. High wind speeds can cause physical damage to the wheat crops, disrupt
pollination, and lead to moisture loss.

Policy and regulatory implications:

In Morocco, climate change adaptation policies are in place to support sustainable agriculture. The Green Morocco Plan (2008-2020) aims to
modernize agriculture and make it more resilient to climate change. It is advisable to align your wheat cultivation plans with these policies to benefit
from potential government support.

Recommendations:

Given the future climate predictions, it would be prudent to consider the following:

Irrigation: Due to the predicted decrease in rainfall, consider implementing efficient irrigation systems to ensure adequate water supply.
Heat-resistant varieties: Look into heat-resistant wheat varieties that can withstand higher temperatures.
Wind protection: Implementing windbreaks in your field could provide some protection against the predicted increase in wind speed.

Policy alignment: Ensure your practices align with local climate change adaptation policies to potentially benefit from financial and technical
support.

(Please note, this analysis is based on the provided future climate predictions. It is advisable to continuously monitor local weather and climate trends for more
accurate decision-making.)

Koldunov and Jung (2024) HELMHOLTZ
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Towards local climate information, for all QAN/

X Deploy

© £ @ Climate Foresight

Describe the activity that you would like to evaluate for this location:

Latitude Longitude

47,9736 -+ 11,2402 -+
@D Provide additional information @

Generate

Algérie HXXo530
Syl |

Koldunov and Jung (2024) HELMHOLTZ
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Positive narratives

eV

How a net-zero world in which
humans have adapted to the
inevitable climate change could

look like.
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