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Overview

1. How are risks at 1.5°C and higher 

levels of global warming assessed?

2. Global and regional climate changes 

and associated hazards

3. Observed impacts and projected risks 

in natural and human systems

4. Avoided impacts and reduced risks at 

1.5°C compared with 2°C

5. Implications of different 1.5°C and 2°C 

pathways

6. Knowledge gaps
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How are risks at 1.5°C and higher 

levels of global warming assessed?



IPCC Special Report on Global Warming of 1.5ºC – Executive Summary Chapter 3
5© Climate Service Center Germany (GERICS)

Warming to present

Global Mean Surface Temperature 

(GMST) anomalies were about +0.87°C 

(±0.10°C likely range) above pre-

industrial industrial (1850-1900) values 

in the 2006-2015 decade, with a recent 

warming of about 0.2°C (±0.10°C) per 

decade. Human-induced global 

warming reached approximately 1ºC 

(±0.2°C likely range) in 2017.
© Laurens Speelman

Human-induced global warming has already caused multiple observed changes in the 

climate system (high confidence)…with multiple lines of evidence that these changes 

have had impacts on organisms and ecosystems, as well as human systems and well-

being (high confidence).
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How do you assess impacts at 1.5°C? There is no single 

‘1.5°C warmer world’ (high confidence).

A major challenge is the definition:

(a) transient climate responses (i.e. those that 

‘pass through’ 1.5°C or 2°C global 

warming), 

(b) short-term stabilization responses (i.e. late 

21st-century scenarios that result in 

stabilization at a mean global warming of 

1.5°C or 2°C by 2100),

(c) long-term equilibrium stabilization responses 

(i.e. once climate equilibrium at 1.5°C or 

2°C is reached, after several millennia). 

Also consider:

• Discrepancies between models and internal climate variability 

• Overshoot

© NOAA
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Global and regional climate changes 

and associated hazards
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1.5°C and 2°C warmer worlds

Changes in temperature 

extremes and heavy precipitation 

indices are detectable in 

observations for the 1991-2010 

period compared with 1960-1979, 

when a global warming of 

approximately 0.5°C occurred 

(high confidence).

© Fotolia/Demydenko Mykhailo © NOAA
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1.5°C and 2°C warmer worlds

Substantial changes in regional 

climate occur between 1.5°C and 

2°C global warming (high 

confidence), depending on the 

variable and region in question 

(high confidence). Particularly 

large differences are found for 

temperature extremes (high 

confidence).

© Seneviratne, et al , 2016, doi:10.1038/nature16542

Global warming of 2 degree C for mean temperature based on RCP8.5 scenario simulations 
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1.5°C and 2°C warmer worlds

Limiting global warming to 1.5°C 

limits risks of increases in heavy 

precipitation events in several 

regions (high confidence).

© Fotolia/Mac99
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1.5°C and 2°C warmer worlds

Risks to natural and human 

systems are lower at 1.5°C than 

2°C (high confidence).

Some regions are projected to 

experience multiple compound 

climate-related risks at 1.5°C that 

will increase with warming of 2°C 

and higher (high confidence).

© Fotolia/Ismail Hazmath
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1.5°C and 2°C warmer worlds

There is high confidence that the 

probability of a sea-ice-free Arctic 

Ocean during summer is 

substantially higher at 2°C when 

compared to 1.5°C.

© Fotolia/st iv
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1.5°C and 2°C warmer worlds

Global mean sea level rise will be 

around 0.1 m less by the end of 

the century in a 1.5°C world as 

compared to a 2°C warmer world 

(medium confidence).

The ocean has absorbed about 

30% of the anthropogenic carbon 

dioxide, resulting in ocean 

acidification and changes to 

carbonate chemistry that are 

unprecedented in 65 million 

years at least (high confidence).

© iStock/ Dimitrios Stefanidis
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Observed impacts and projected risks 

in natural and human systems
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Climate change risks for natural and human systems

Risks of local species losses and, consequently, 

risks of extinction are much less in a 1.5°C versus 

a 2°C warmer world (medium confidence).

Terrestrial and Wetland Ecosystems 

© Fotolia/Animaflora

Constraining global warming to 1.5°C rather than 

2°C and higher has strong benefits for terrestrial 

and wetland ecosystems and for the preservation 

of their services to humans (high confidence).

Many impacts are projected to be larger at 

higher latitudes due to mean and cold-season 

warming rates above the global average 

(medium confidence).
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Climate change risks for natural and human systems

Ocean ecosystems are 

experiencing large-scale 

changes, with critical thresholds 

expected to be reached at 1.5°C 

and above (high confidence).

Current ecosystem services from 

the ocean will be reduced at 

1.5ºC, with losses being greater 

at 2ºC (high confidence).

Ocean ecosystems

© Fotolia
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Climate change risks for natural and human systems

The projected frequency and 

magnitude of floods and droughts 

in some regions are smaller 

under a 1.5°C versus 2°C of 

warming (medium confidence).

Water Resources

© Fotolia/Anton Prado © Fotolia/Marek Krakowiak

Risks to water scarcity are 

greater at 2°C than at 1.5°C of 

global warming in some regions 

(medium confidence).
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Climate change risks for natural and human systems

Global warming of 1.5°C (as 

opposed to 2ºC) is projected to 

reduce climate induced impacts 

on crop yield and nutritional 

content in some regions (high 

confidence).

Land Use, Food Security and Food Production Systems

© Fotolia/Beboy

Risks of food shortages are lower 

in the Sahel, southern Africa, the 

Mediterranean, central Europe, 

and the Amazon at 1.5°C of 

global warming when compared 

to 2°C (medium confidence).

Fisheries and aquaculture are important to global food security but are already facing 

increasing risks from ocean warming and acidification (medium confidence), which will 

increase at 1.5°C global warming.
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Climate change risks for natural and human systems

Land use and land-use change 

emerge as a critical feature of virtually 

all mitigation pathways (robust 

evidence, high agreement).

….this could have

far-reaching land and water footprint 

(medium evidence, high agreement).

Land Use, Food Security and Food Production Systems

© Fotolia/Eliaskordelakos

…but also consider:

- a wider portfolio of carbon 

dioxide removal options

- holistic policy for sustainable 

land management change in 

lifestyle and dietary change
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Climate change risks for natural and human systems

Any increase in global warming 
(e.g., +0.5°C) will affect human 
health (high confidence). Risks will 
be lower at 1.5°C than at 2°C for 
heat-related morbidity and mortality 
(very high confidence), particularly 
in urban areas because of urban 
heat islands (high confidence).

Poverty and disadvantage have 
increased with recent warming 
(about 1°C) and are expected to 
increase in many populations as 
average global temperatures 
increase from 1°C to 1.5°C and 
beyond (medium confidence).

Human Systems: Human Health, Well-Being, Cities, and Poverty

© Fotolia/paulprescott72
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Climate change risks for natural and human systems

Globally, the projected impacts on 

economic growth in a 1.5°C warmer 

world are larger than those of the 

present-day (about 1°C), with the 

largest impacts expected in the 

tropics and the Southern 

Hemisphere subtropics (limited 

evidence, low confidence).

The largest reductions in growth at 

2°C compared to 1.5 °C of warming 

are projected for low- and middle-

income countries and regions (the 

African continent, southeast Asia, 

India, Brazil and Mexico) (limited 

evidence, medium confidence)

Key Economic Sectors and Services

©Wikipedia/GFDL 1.2

Global warming has affected tourism and increased risks 

are projected for specific geographic regions and the 

seasonality of sun, beach, and snow sports tourism under 

warming of 1.5ºC (very high confidence).
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Climate change risks for natural and human systems

Impacts associated with sea level 

rise and changes to the salinity of 

coastal groundwater, increased 

flooding and damage to 

infrastructure, are critically important 

in sensitive environments such as 

small islands, low lying coasts and 

deltas at global warming of 1.5ºC 

and 2ºC (high confidence).

Existing and restored natural coastal 

ecosystems may be effective in 

reducing the adverse impacts of 

rising sea levels and intensifying 

storms by protecting coastal and 

deltaic regions. 

Small islands, and coastal and low-lying areas 

© climate visuals/NPS
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Avoided impacts and reduced risks at 

1.5°C compared with 2°C:

Increased reasons for concern
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Projected climate change, potential impacts and associated risks

Figure SPM 2
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