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Where We Are
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Climate Change
Is there a need for sustainable energy systems
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What do you know about
climate change?
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Introduction
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Sustainable development

Definition of the Brundtland Commission (WCED 1987):

“A development satisfying the needs of the 
present generation without impairing the needs 
of future generations.”
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Climate Change

“[…] a change of climate which is attributed 
directly or indirectly to human activity that alters 
the composition of the global atmosphere and 
which is in addition to natural climate variability 
observed over comparable time periods.”
(UNFCCC, Article 1)
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Terms
Term Explanation

Adaptation “The process of adjustment to actual or expected climate and its 
effects. In human systems, adaptation seeks to moderate
or avoid harm or exploit beneficial opportunities. In some natural 
systems, human intervention may facilitate adjustment to expected
climate and its effects.“ Source: IPCC 2013 (WG II), TS, p. 40

Mitigation “Mitigation, in the context of climate change, is a human intervention
to reduce the sources or enhance the sinks of greenhouse gases
(GHGs)“ Source: IPCC 2013 (WG II), TS, p. 40

Resilience “The capacity of social, economic, and environmental systems to cope 
with a hazardous event or trend or disturbance,
responding or reorganizing in ways that maintain their essential 
function, identity, and structure, while also maintaining the capacity
for adaptation, learning, and transformation.” Source: IPCC 2013 (WG 
III), TS, p. 40
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The greenhouse effect
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The greenhouse effect/radiative forcings

Source: ZooFari - Own work, CC BY-SA 3.0, 
https://commons.wikimedia.org/w/index.php?curid=5776439
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The greenhouse effect/ radiative forcings

Source: IPCC 2013, p. 124
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AR4: 1,66W/m2

AR5: 2,29W/m2

Components of radiative forcings

Source: IPCC 2013 (WG I), SPM, p.12
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IPCC
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IPCC

 Founded 1988 by WMO and UNEP

 Task: Providing the world with an objective, scientific view of climate change 
and its political and economic impacts

 Assess scientific information relevant to

 Human-induced climate change

 The impacts of human-induced climate change

 Options for adaptation and mitigation

 Hundrets of scientists nominated by the member countries of IPCC regularly 
assess the state of the latest research on climate change (five reports 1991, 
1995, 2001, 2007, 2014)
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UNFCCC – the united nations framework convention on 
climate change

Article 2

Objective

The ultimate objective of this Convention and any related legal instruments that 
the Conference of the Parties may adopt is to achieve, in accordance with the 
relevant provisions of the Convention, stabilization of greenhouse gas 
concentrations in the atmosphere at a level that would prevent dangerous 
anthropogenic interference with the climate system. Such a level should be 
achieved within a time-frame sufficient to allow ecosystems to adapt naturally 
to climate change, to ensure that food production is not threatened and to 
enable economic development to proceed in a sustainable manner.
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IPCC – writing and review process
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Communication of the Degree of Certainty in IPCC

Term: Likelihood of the outcome probability

Virtually certain 99–100% probability

Extremely likely 95–100% probability

Very likely 90–100% probability

Likely 66–100% probability

More likely than not >50–100% probability

About as likely as not 33–66% probability

Unlikely 0–33% probability

Very unlikely 0–10% probability

Extremely unlikely 0–5% probability

Exceptionally unlikely 0–1% probability

Source: IPCC 2014 (WG II), TS, p.41)
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Scenarios in 5th IPCC report (RCP)

Representative Concentration Pathways – RCP

 Radiative forcing in 2100 compared to 1750 [W/m²]

 RCP 2.6 -> + 2.6 W/m²

 RCP 4.5 -> + 4.5 W/m²

 RCP 6.0 -> + 6.0 W/m²

 RCP 8.5 -> + 8.5 W/m²



Climate Change

Kristian Reincke

4. Mai 2017 | Seite 21

The greenhouse effect/ radiative forcings

Source: IPCC 2013, p. 124
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AR4: 1,66W/m2

AR5: 2,29W/m2

Components of radiative forcings

Source: IPCC 2013 (WG I), SPM, p.12
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Scenarios in 5th IPCC report (RCP)

Representative Concentration Pathways – RCP

 Radiative forcing in 2100 compared to 1750 [W/m²]

 RCP 2.6 -> + 2.6 W/m²

 RCP 4.5 -> + 4.5 W/m²

 RCP 6.0 -> + 6.0 W/m²

 RCP 8.5 -> + 8.5 W/m²
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IPCC

 IPCC consists out of three working groups

 WG I: Climate science

 WG II: Impacts and adaptation

 WG III: Mitigation
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Drivers of climate change
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Anthropogenic influences on climate change
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Anthropogenic influences on climate change (mid term)

 CO2, CH4 and N2O Concentrations

 far exceed pre-industrial values

 increased markedly since 1750 due to 
human activities

 Relatively little variation before the 
industrial era

Source: IPCC 2007 (WG I, SPM, p.3)
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Anthropogenic influences on climate change (long term)

The atmospheric concentration of CO2 and CH4 in 2005 exceeds by far the 
natural range of the last 650,000 years

CO2

CH4

Source: Pachauri and Jallow 2007

N2O
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GHG emissions by county income groups

Source: IPCC 2014 (WG III), TS, S.45)
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Different greenhouse gases

Source: IPCC 2014 (WG III), TS, p.42
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Greenhouse gas emissions by sector

Source: IPCC 2014 (WG III), TS, p.44)
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GHG emission drivers

“Globally, economic and 
population growth continue to 
be the most important drivers 
of increases in CO 2 emissions 
from fossil fuel combustion. The 
contribution of population 
growth between 2000 and 2010 
remained roughly identical to 
the previous three decades, 
while the contribution of 
economic growth has risen 
sharply.” (IPCC 2014 (WG III), 
TS, p.47)

Source: IPCC 2014 (WG III), TS, p.48)
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Population growth as a driver of climate change
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Climate change facts
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Climate facts - athmosphere

Source: IPCC 2013, p. 6
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Climate facts – temperature rise
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Climate facts – crytosphere

Source: IPCC 2013, p. 41
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Climate facts – cryosphere

“Over the last two decades, the Greenland and Antarctic ice sheets have been 
losing mass, glaciers have continued to shrink almost worldwide, and Arctic sea 
ice and Northern Hemisphere spring snow cover have continued to decrease in 
extent (high confidence)” (IPCC 2013, p. 10)

Source: IPCC 2013, p. 10
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Climate facts – ocean

“Ocean warming dominates the increase in energy stored in the climate system, 
accounting for more than 90% of the energy accumulated between 1971 and 
2010 (high confidence). It is virtually certain that the upper ocean (0−700 m) 
warmed from 1971 to 2010 and it likely warmed between the 1870s and 1971.” 
(IPCC 2013, p.8)
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Climate facts – sea level

“The rate of sea level rise since the mid-19th century has been larger than the 
mean rate during the previous two millennia (high confidence). Over the period 
1901 to 2010, global mean sea level rose by 0.19 [0.17 to 0.21] m” (IPCC 2013, 
p. 11)

Source: IPCC 2013, p. 10
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Climate facts - precipation

Source: IPCC 2014 (WG II), TS, p.58)
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Climate facts - carbon and other biogeochemical cycles

“The atmospheric concentrations of carbon dioxide, methane, and nitrous oxide 
have increased to levels unprecedented in at least the last 800,000 years. 
Carbon dioxide concentrations have increased by 40% since pre-industrial 
times, primarily from fossil fuel emissions and secondarily from net land use 
change emissions. The ocean has absorbed about 30% of the emitted 
anthropogenic carbon dioxide, causing ocean acidification” (IPCC 2013, p. 11)

Source: IPCC 2013, p. 10
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Projections of climate change
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Near term projections - temperature

Source: IPCC 2013 (WG I), TS, S.87
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Long term projections - temperature

Source: IPCC 2014 (WG II), TS, p.57)
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Long term projections - temperature

Source: IPCC 2013 (WG I), TS, S.89)
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Projection – sea level rise (mid term)

Source: IPCC 2013 (WG I), TS, S.100
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IPCC: Business as usual (A2) will induce at least 7m global sea 
level rise by melting Greenland

Source: IPCC 2007 (WG I, SPM S.15)
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Projection - crytosphere

Source: IPCC 2013 (WG I), TS, S.92
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Projection - crytosphere

Source: IPCC 2013 (WG I), TS, S.93
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Projection - precipation

Source: IPCC 2014 (WG II), TS, p.58)
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Mitigation of climate change
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Mitigation strategies

Source: IPCC 2014 (WG III), TS, p.68)



Climate Change

Kristian Reincke

4. Mai 2017 | Seite 55

Mitigation strategies

Source: IPCC 2014 (WG III), TS, p.68)
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Mitigation strategies

Source: IPCC 2014 (WG III), TS, p.68)
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Mitigation pathways/ IPCC scenarios

Source: IPCC 2014 (WG III), TS, p.54)
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•GHG concentration is fast approaching 

the maximum tolerable level, necessary 

for a temperature stabilization below the 

2°C threshold  (< 450 ppm CO2)

•Increase since 2000 from 369 to 391 ppm 

in 2011

•If we don’t reduce our annual emissions 

we will have passed 450 ppm by 2040

Time is running out

source: IPCC 2013 (WG I), TS, p.94)
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IPCC: Without fast emission reductions we need negative fossil 
fuel-emissions after 2080 (2°C)

Source: IPCC 2013 (WG I), TS, S.94)
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• RCP2.6 reqiures limiting global emissions till 2100 to 790 GtCO2

• 515 GtCO2 have already been emitted, leaving a rest of 275 GtCO2

source: IPCC 2013 (WG I), SPM, p.17

source: IPCC 2013 (WG I), SPM, p.19

source: IPCC 2013 (WG I), SPM, p.26

GHG Emissions have to be drastically limited
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By 2100 global emissions have to be reduced to zero

source: IPCC 2013 (WG I), SPM, S.19)

source: IPCC 2013 (WG I), SPM, S.26)

• Between 2050 and 
2100 there are hardly 
any possible 
emissions left
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Policy instruments by sector

Source: IPCC 2014 (WG III), TS, p.97)
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Policy instruments by sector

Source: IPCC 2014 (WG III), TS, p.97)
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Policy instruments by sector

Source: IPCC 2014 (WG III), TS, p.97)
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Impacts of climate change
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Case: Sudan

 70 percent of the rural population are reliant on traditional rain-fed 
agriculture

 Sudan is one of the most vulnerable countries to climate change because of 
the issue of food security, it ranks 98th out of 113 countries on the Global 
Hunger Index

Source: CNN 2016, url:http://edition.cnn.com/2016/12/07/africa/sudan-climate-change/
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Thanks for your attention!


