
Klimawandel - schon lange erwartet!

Scenario aus:

1. IPCC Report (1990)
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Figure 5: Atmospheric concentrations of carbon dioxide 
methane and CFC-11 resulting from the tour IPCC emissions 
scenarios 

per-kilogram basis, the equivalent values are 58 for 
methane and about 4,000 for CFC-11, both relative to 
carbon dioxide Values for other greenhouse gases are to be 
lound in Section 2 

The total ladiative foicing at any time is the sum of those 
from the individual greenhouse gases We show in Figuie 6 

how this quantity has changed in the past (based on 
observations of greenhouse gases) and how it might change 
in the future (based on the four IPCC emissions scenarios) 
For simplicity, we can express total forcing in terms ol the 
amount of carbon dioxide which would give that forcing, 
this is termed the equivalent carbon dioxide conc-
entration Greenhouse gases have increased since pre-
mdustnal times (the mid-18th century) by an amount that is 
radiatively equivalent to about a 50% increase in carbon 
dioxide, although carbon dioxide itself has risen by only 
26%, other gases have made up the rest 

The contributions of the various gases to the total 
increase in climate forcing during the 1980s is shown as a 
pie diagram in Figure 7, carbon dioxide is responsible for 
about half the decadal increase (Ozone, the effects ol 
which may be significant, is not included) 

How can we evaluate the effect of different greenhouse 
gases? 

To evaluate possible policy options, it is useful to know the 
relative radiative effect (and, hence, potential climate 
effect) of equal emissions of each of the greenhouse gases 
The concept of relative Global Warming Potentials 
(GWP) has been developed to take into account the 
differing times that gases remain in the atmosphere 

This index defines the time-integrated warming effect 
due to an instantaneous release of unit mass (1 kg) of a 
given greenhouse gas in today's atmosphere, relative to that 
of carbon dioxide The relative importances will change in 
the future as atmospheric composition changes because 
although radiative forcing increases in direct proportion to 
the concentration of CFCs, changes in the other greenhouse 
gases (particularly carbon dioxide) have an el feet on 
forcing which is much less than proportional 

The GWPs in Table 3 are shown for three time horizons 
reflecting the need to consider the cumulative elfects on 
climate over various time scales The longer time horizon is 
appropriate for the cumulative effect the shorter timescale 
will indicate the response to emission changes in the short 
term There are a number of practical difficulties in 
devising and calculating the values of the GWPs and the 
values given here should be considered as preliminary In 
addition to these direct elfects, there are indirect effects of 
human-made emissions arising from chemical reactions 
between the various constituents The indirect effects on 
stratospheric water vapour, carbon dioxide and trop 
osphenc ozone have been included in these estimates 

Table 1 indicates, for example that the effectiveness of 
methane in influencing climate will be greatei in the first 
few decades aftei lelease wheieas emission of the longci 
lived nitious oxide will affect climate foi a much longci 
time The lifetimes of the pioposed CFC replacements 
lange from 1 to 40 years the longci lived leplacements are 

Wir können die Zukunft nicht vorhersagen!
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https://scrippsco2.ucsd.edu

+80 ppm

+60 ppm

https://www.ipcc.ch/report/ar1/wg1/

IPCC Szenario 1990: 
1990 - 2020: +80 ppm

Beobachtet 2019: 
1990 - 2019: +60 ppm

2020 
+ 60 ppm
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Figure 9: Simulations of the increase in global mean temperature from 1850-1990 due to observed increases in greenhouse gases, and 
predictions of the rise between 1990 and 2100 resulting from the IPCC Scenario B,C and D emissions, with the Busmess-as Usual case 
for comparison 

The indicated range of uncertainty in global temperature 
rise given above reflects a subjective assessment of 
uncertainties in the calculation of climate response, but 
does not include those due to the transformation of 
emissions to concentrations, nor the effects of greenhouse 
gas feedbacks 

What will be the patterns of climate change by 2030? 
Knowledge of the global mean warming and change in 
precipitation is of limited use in determining the impacts of 
climate change, for instance on agriculture For this we 
need to know changes regionally and seasonally 

Models predict that surface air will warm faster over 
land than over oceans, and a minimum of warming will 
occur around Antarctica and in the northern North Atlantic 
region 

There are some continental-scale changes which are 
consistently predicted by the highest resolution models and 
for which we understand the physical reasons The 
warming is predicted to be 50-100% greater than the global 
mean in high northern latitudes in winter, and substantially 
smaller than the global mean in regions of sea-ice in 
summer Precipitation is predicted to increase on average in 
middle and high latitude continents in winter (by some 5 -
10% over 35-55°N) 

Five regions, each a few million square kilometres in 
area and representative of different chmatological regimes, 
were selected by IPCC for particular study (see Figure 10) 
In the box (over page) are given the changes in 
temperature, precipitation and soil moisture, which are 
predicted to occur by 2030 on the Business-as-Usual 
scenario, as an average over each of the five regions There 

may be considerable variations within the regions In 
general, confidence in these regional estimates is low, 
especially for the changes in precipitation and soil 
moisture, but they are examples of our best estimates We 
cannot yet give reliable regional predictions at the smaller 
scales demanded for impacts assessments 

How will climate extremes and extreme events change? 
Changes in the variability of weather and the frequency of 
extremes will generally have more impact than changes in 
the mean climate at a particular location With the possible 
exception ot an increase in the number ot intense showers 
there is no clear evidence that weather variability will 
change in the future In the case of temperatures, assuming 
no change in variability, but with a modest increase in the 
mean, the number ot days with temperatures above a given 
value at the high end of the distribution will increase 
substantially On the same assumptions, there will be a 
decrease in days with temperatures at the low end ot the 
distribution So the number of very hot days or frosty 
nights can be substantially changed without any change in 
the variability of the weather The number of days with a 
minimum threshold amount of soil moisture (for viability 
of a certain crop, for example) would be even more 
sensitive to changes in average precipitation and 
evaporation 

If the large-scale weather regimes, for instance 
depression tracks or anticyclones, shift their position this 
would effect the vai lability and extremes of weather at a 
particular location, and could have a major effect 
However, we do not know if, or in what way, this will 
happen 

Wir können die Zukunft nicht vorhersagen!
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+0.8 °C

https://climate.nasa.gov/vital-signs/sea-level/https://www.ipcc.ch/report/ar1/wg1/

+0.6 °C

IPCC Szenario 1990: 
1990 - 2020: +0.8 °C

Beobachtet 2019: 
1990 - 2020: +0.6 °C

2020 
+1.0°C

Beobachtungen 2020:

http://climate.nasa.gov/vital-signs

Quelle: https://www.ipcc.ch/site/assets/uploads/2018/05/ipcc_90_92_assessments_far_wg_I_spm.pdf

https://www.ipcc.ch/site/assets/uploads/2018/05/ipcc_90_92_assessments_far_wg_I_spm.pdf
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Durchbruchsinnovation in der Stromerzeugung

Nach Kleidon, Lesch, Conser (2025)
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Verbrennungsmotoren

Deutschland 
weltweit  

China 
USA

Verbrenner in 2030: 
2% China 
17% weltweit

Durchbruch bei Mobilität

Daten: iea.org; Nach Holler, Gaukle, Lesch, Kleidon (2025) Unser Energieverbrauch zum Verstehen und Mitreden, Bertelsmann 

http://iea.org
https://www.penguin.de/buecher/christian-holler-unser-energieverbrauch-zum-verstehen-und-mitred/paperback/9783570106174

