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Climate is rapidly changing

Current rate of increase is c. 

0.2°C / decade (IPCC SR1.5)

Global average temperature

Source: NASA(GISS)



Changes in the Nordic region 

are comparatively large

Source: IPCC SR1.5

2006-2015 relative to 1850-1900 



Changes in the Nordic region 

are comparatively large

1880-1899 to 1998-2017

Global mean + 0.87°C

Iceland + 1.49°C

Denmark + 1.57°C

Sweden + 1.64°C

Norway + 1.68°C

Finland + 1.74°C

Courtesy: Antti Lipponen, FMI



Seasonal differences in regional warming

1991-2017 compared to 1961-1990 (data from SMHI)
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High-impact events and new records

Sweden 2018

Sweden 2006
Copenhagen 2011

Helsinki 2018

Bergen 2018

Reykjavik 2015



High-impact events: weather/climate change?

• Natural part of our climate

• Global and large-scale changes seen 

over time

• Difficult to say that a single event is a 

result of climate change

• Global warming leads to more warm 

temperature extremes (& less cold), 

stronger precipitation extremes

• Impacts may change due to a 

combination of effects (wind storms 

when the ground is not frozen)
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Knutti and Sedlacek (2012)

What will happen in the future?



The Nordic countries have pledges as the EU: 

40% reduction of domestic GHG emissions 

2030 compared to the 1990 level

What action is there on mitigation?



IPCC Special report

on 1.5°C 

(October 2018)



Is +1.5°C feasible?
• 1.5°C requires

rapid reduction

and net zero

emissions 

around 2050

• 2°C requires net

zero emissions 

around 2075 

• Carbon dioxide

removal (CDR) 

needed



Changes at 1.5 & 2°C

Based on EURO-CORDEX RCM climate change projections (Kjellström et al., 2018)



Changes at 1.5 & 2°C

✓ Temperature

increase highly

significant and 

robust

✓ Precipitation

increases, some

regional and 

seasonal

uncertainties

✓ Heavy 

precipitation

extremes 

increases

More results: climate session (Wednesday)



• Impacts may be long-lasting or irreversible

• Regions at disproportionately higher risk 

include Arctic ecosystems, …

Impacts and risks
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Sustainable Development Goals (SDGs)



Adaptation, Mitigation and the SDGs

• Adaptation options may have benefits for 

sustainable development and poverty 

reduction with global warming of 1.5°C, 

although trade-offs are possible

• Mitigation options consistent with 1.5°C 

pathways are associated with multiple 

synergies and trade-offs across the SDGs.

• Sustainable development, eradicating 

poverty and reducing inequality can 

support limiting warming to 1.5◦C 



Carbon dioxide removal (CDR)

• Strategies to limit warming to 1.5°C all include enhanced 

GHG removals

• Large-scale deployment of land-based CDR would have far 

reaching implications for land and water availability. 

• Potential impact on food production, biodiversity and the 

provision of other ecosystem services



In summary

• Climate is rapidly changing

• The Nordic region shows comparatively large changes

• Impacts are already seen

• Climate will continue to change

• A fundamental change is needed to limit warming to 2°C 

(and even more to 1.5°C)

• Strong impacts requiring adaptation already at 1.5°C

• Adaptation needs increase with global warming

• Adaptation (and mitigation) increases the chance to fulfil the 

SDGs (and work with the SDGs may lead to synergies)



Concerns (for a climate researcher)

• Understanding - some features of the climate system 

are less well known/understood

• Uncertainties – climate models are simplifications and 

may under(over)estimate features of climate change

• Unknowns – processes that are not included in an 

adequate way (CH4, other feedback mechanisms?)

• Are there ”tipping points”?

• The natural variability is large, making it difficult to say

what will happen the next years/decades


