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Introduction  
 
In conjunction with looking at changes for earth systems it is imperative to investigate and 
understand the impacts of different global greenhouse gas emission pathways for specific 
regions.  The talks, plenary sessions, poster sessions on regional climate impacts of 1.5 
focused on exploring the probable consequences of climate changes at 1.5◦C pathway, at a 
continental and sub continental scale regions. Assessment of global warming impacts at this 
scale is of interest to decision makers.  
 
However getting coherent information about regional climate change and the regional 
impacts of 1.5◦C from the conference deliberations proved a challenge as it was clear that 
there is little research work done on these areas.  Among others, research gabs surfaced on 
the rate of change and regional dimensions on the impacts of 1.5◦C and the difference 
between 1.5 and 2 deg.C. More questions than answers were generated.  
 
The few studies presented at the conference on regional potential impacts of a global 
temperature increase focused more on the direct pathway between climate change and 
climate-sensitive systems and sectors. More research focus is still needed on the indirect 
effects of climate change at each specific region. This may take diverse forms. For example, 
key determinants of human health (sufficient food, hygienic water, shelter) are related to 
outputs from sectors such as agriculture, water resources, and fisheries, the question is, 
what are the indirect regional impacts from these sectors at 1.5 deg.c and at 2deg.c 
pathway. 
 
From a regional impact perspective, the pinnacle of discussions was understanding the 
urgency and importance of keeping global temperature rise ‘well below’ 2 deg.c and limiting 
it to 1.5 deg.c. The community explored from a scientific, quantitative perspective the 
disparity between a 1.5◦C increase and a 2◦ C increase.   
 
“ is there a substantial reduction of extremes from 2deg.c to 1 deg.c”? 
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Key messages  
 
Marginal difference between 1.5 deg. C or 2deg. C  
The discussions and talks were in harmony in settling that there is marginal difference 
between a 1.5 deg.C pathway and a 2deg. C pathway, however a greater effect is to be seen 
on the likelihood of extreme and destructive weather events such as storms, heatwaves, 
floods and droughts, for example at 2◦C warming the probability of hot weather causing 
more extreme events increases faster.  
 
 
Pattern of regional climate change 
Findings from Professor Sonia Seneviratne - Institute for Atmospheric and Climate Science 
reported less evidence of variation in the pattern of climate change between a 1.5◦C 
pathway and a 2◦C pathway. Some areas are getting wetter some drier but the pattern of 
change between the warming pathways is similar. The wetter regions are projected to be 
even wetter and the drier regions projected to be drier for both 1.5◦C global warming and a 
2◦C warming. For precipitation extremes climate pattern is shifting in the dry direction.  
 
 
So, where do we stand regards extreme events at present? 
Climate modelling results presented by climate scientists, eg. Professor Sonia Seneviratne, 
Richard Betts University of Exeter, reveal that at present, robust results show increase in hot 
days and decrease of cold days, this has initiated more intense tropical cyclones, hotter heat 
waves, and increase in precipitation extremes, albeit with substantial regional differences. 
 
 
Regional differences in response to global warming determine regional impacts and 
subsequently which greenhouse gas emission pathway to pursue 
It was universal during the conference that there are varying regional profiles of how the 
impacts at 1.5◦C and 2◦C will evolve. Among other factors, this variation emanates from 
differences in degree of dependence on climate sensitive resources and regional 
environmental systems.  Professor Sonia Seneviratne’s findings related regional extremes to 
global temperature targets. She stated the below 

 
"On a 1.5°C pathway, temperature extremes in the Arctic will rise by 4.4°C and a 
2.2°C warming of extremes around the Mediterranean basin. For the Mediterranean 
region, models project that, if the global average temperature increases by 2°C, the 
region will experience mean temperatures increase by 3.4°C on average. If the 
Mediterranean region is to limit warming to 2°C, then the global temperature rise 
should not exceed 1.4°C.” (Seneviratne, ETH Zurich, Switzerland) 

 
It is understood that the Arctic region is to experience the highest regional temperature 
impact. Sonia Seneviratne’s climate models results depicted that for a global temperature 
rise of 2◦C the average temperatures in the far north increased by 6°C. 
 
 
 

https://www.google.co.uk/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwi5pJz8zs7PAhXIJ8AKHXHRApEQFggcMAA&url=http%3A%2F%2Fwww.iac.ethz.ch%2Fpeople%2Fsonia&usg=AFQjCNEG4HHaxPpRPmoaX3_Quqxz96VfiA&sig2=r0RQBG8qcZUFWS9Qg0w38Q
https://www.google.co.uk/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjTj4nm3s7PAhUIzRQKHdJQAacQFggcMAA&url=http%3A%2F%2Fgeography.exeter.ac.uk%2Fstaff%2F%3Fweb_id%3DRichard_Betts&usg=AFQjCNHr6kShmoydKrV-xwYYvvdKixqQZg&sig2=RA0HQkv2w5Pz5siVHB7JBQ&bvm=bv.135258522,d.d2s
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Discernible disparity brought about by an extra 0.5 
 
Surplus 0.5 degrees can have devastating regional impacts on certain sectors such as 
biodiversity; for the African continent at large, a 0.5 deg.C rise has potential to cause huge 
differences in terrestrial point of view. “The higher the rise in temperature, the greater the 
risk of reaching a tipping point to the extent where biodiversity cannot recover” commented 
Professor Yadvinder Malhi - Environmental Change Institute ... 
 
 
Richard Betts made reference to the effect that the magnitude of biodiversity change is not 
much of a concern but rather the rate of change. The rate of warming at high degrees might 
be too fast for species to cope with, especially for the flora species.  A forcing scenario of 
RCP 2.6 might be within the range of warming to permit species to adapt to the changes. 
Differences in the timing of seasonal events (phenology) (Parmesan 2005) are to be 
experienced at both 1.5◦C and 2◦C. 
 
 
Drying change  
 
0.5 degrees extra will lead to increases in the duration of dry spells in regions such as 
Southern Africa, and Mediterranean, these exacerbating drought events. Study by Carl-
Friedrich Schleussner - Climate Analytics, projects an increase in extreme indices and water 
availability with a 2deg.c pathway (Schleussner, 2016). During his talk he presented the 
below figure which shows changes in extreme indices and water availability at a 1.5◦C and 
2◦C. 
 

 

 
 
Figure 1: Changes in extreme indices and water availability (adopted from Schleussner et al 
2016,) 

 
 
 

https://www.google.co.uk/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&cad=rja&uact=8&ved=0ahUKEwj0kaKt0M7PAhWDvxQKHXdFAioQFggkMAE&url=http%3A%2F%2Fwww.eci.ox.ac.uk%2Fpeople%2Fymalhi.html&usg=AFQjCNHnauU0WqaFJyXN1VYLBgk5e4CWNg&sig2=feBgQp5YT4jICfyYlWm0Dw
https://www.google.co.uk/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&cad=rja&uact=8&ved=0ahUKEwiMnY_d0PPPAhVGKsAKHY7QDCgQFggiMAE&url=http%3A%2F%2Fclimateanalytics.org%2Fabout-us%2Fteam%2Fcarl-friedrich-schleussner&usg=AFQjCNHQ3iH0rWGF9sizSEAW7eZVGehZYw&sig2=k_qyEK9-yRlceX7M6gsYtQ
https://www.google.co.uk/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&cad=rja&uact=8&ved=0ahUKEwiMnY_d0PPPAhVGKsAKHY7QDCgQFggiMAE&url=http%3A%2F%2Fclimateanalytics.org%2Fabout-us%2Fteam%2Fcarl-friedrich-schleussner&usg=AFQjCNHQ3iH0rWGF9sizSEAW7eZVGehZYw&sig2=k_qyEK9-yRlceX7M6gsYtQ
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Wetting change  
Scientists projections of an amplified 0.5 deg. C global temperature show increase in heavy 
precipitation events in many regions, with a high likelihood in the Mid-latitude and the 
tropics.  
 
Global crop yields  
0.5 degrees surplus will lead to the reduction in the feasibility of food crops especially in the 
African continent where corn yields are to decline by about half (Stéphane Hallegatte - 
World Bank, Richard Betts, Schleussner). The figure below captured from Richard Betts 
illustrates the impact of local warming on crop yields with focus on wheat and maize 
percentage change over different regions. High local mean temperature change significantly 
reduces the percentage of crop yields, in both the Temperate and Tropical climate regions. 
This finding is in agreement with findings from Schleussner 2016, where projections of about 
10 % global yield reductions are given for all crop types at 1.5 deg.c and more reductions to 
be experienced at 2deg.C. However from Schleussner 2016 findings, the high latitude 
regions project an increase in percentage of yields. 
 

 
 
Figure 2: Impact of local warming on crop yields (presented by Betts) 

 

https://www.google.co.uk/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjnv8iA0vPPAhVrLsAKHQszBJIQFggcMAA&url=http%3A%2F%2Fwww.worldbank.org%2Fen%2Fabout%2Fpeople%2Fstephane-hallegatte&usg=AFQjCNHwtN0GxGGvQQCDW5ZO1lG_2v6b1w&sig2=s92sGCrWZVzvcufIm0Wwbw&bvm=bv.136593572,d.ZGg
https://www.google.co.uk/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjnv8iA0vPPAhVrLsAKHQszBJIQFggcMAA&url=http%3A%2F%2Fwww.worldbank.org%2Fen%2Fabout%2Fpeople%2Fstephane-hallegatte&usg=AFQjCNHwtN0GxGGvQQCDW5ZO1lG_2v6b1w&sig2=s92sGCrWZVzvcufIm0Wwbw&bvm=bv.136593572,d.ZGg
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Figure 3: Differences in global crop yields (Schleussner,2016) 

 
Uncertainty in Regional Impacts 
In exploring and analysing regional impacts of 1.5 deg.c, scientists at the conference used 
quantitative estimates of impacts of climate change. In using and interpreting the estimates, 
it is imperative to keep in mind that there exist uncertainties in the character, magnitude 
and rates of future climate change.  
It is such uncertainties that impose limitations on the aptitude of scientists to project 
impacts of climate change at regional scale. 
The below figure from the IPCC WG2 depicting the implications of increasing the magnitude 
of warming across different emission scenarios and pathways was featured in regional 
impacts of 1.5 deg talks. However this figure highlighted the uncertainty in the assessment 
of regional impacts, as the burning embers diagram gives information on the implications of 
1.5 deg.c warming relative the 2deg.c warming on a global aggregate level other than the 
specific regions. 
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Figure 4: Implications of increasing magnitude of warming with focus on extreme weather 
events (IPCC 2014 WGII) 

To get the best out of the estimates is to interpret them as demonstrating potential 
character and magnitude of impacts that may result from the use of specific scenario 
changes. 

Conclusions 
Subsequent to the Paris Agreement, scientists used climate modelling to compute and 
analyse the implications of an average global temperature rise of 1.5 deg. C on a regional 
basis, results of these formed the basis of the regional impacts of 1.5 deg. C session. 
Presented studies show a marginal difference between the RCP 2.6 global greenhouse gas 
emission pathway and the RCP 4.5. However a great effect is in the probability of extreme 
and destructive weather events, e.g the probability of hot weather causing extreme events 
increases faster at a 2◦C warming pathway.   
 
Frameworks such as the Inter-Sectoral Impact Model Intercomparison have a mandate to 
project the impacts of climate change across sectors, these projects have potential to 
bridging regional impacts information gabs. However more needs to be done.  
Among others, there are still research gabs on the indirect effects of climate change at each 
specific region, the rate of change and regional dimensions on the impacts of 1.5 deg.c and 
the difference between 1.5 and 2 deg.C. The conference brought to the surface more 
questions than answers.    
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