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I thank the committee for the invitation to attend. It is a great honour to be asked to present here and 

to inform the committee on the IPCC report on 1.5°C global warming. 

I will quickly say a few words about myself. I am a professor for land-climate dynamics at ETH 

Zurich, working on climate processes on land and climate extremes. I have worked on several reports 

from the Intergovernmental Panel on Climate Change, also called IPCC. I was a co-ordinating lead 

author in the special report on climate extremes published in 2012 for the working group 1 part of that 

report, which is about the physical basis of climate change. Within the IPCC special report on 1.5°C 

global warming, I was a lead author of the chapter on impacts of 1.5°C global warming on natural and 

human systems. I am also currently a coordinating lead author on the 6
th
 assessment report of IPCC, 

on the chapter on changes in climate extremes, within the physical basis part of this report.  

 

I will briefly summarize some main findings of the IPCC Special Report on 1.5°C global warming 

with respect to changes in climate extremes, with a focus on material relevant to Ireland.  

 

A first important result from the report is that we have at present a +1°C global warming compared to 

the pre-industrial period. This means that we only have 0.5°C before reaching a +1.5°C global 

warming. 

 

An important result is that effects of human-induced climate change on changes in extremes can 

already be seen in the present climate. As an illustration, it is sufficient to think of the numerous 

extreme events that happened this year. This include a drought and heatwave in Ireland and the UK, 

fires in Sweden, a drought in Germany, fires in California, and heatwaves in Japan and Canada. It 

should be noted that these latter heatwaves, although they happened in developed and northern 

countries, led to numerous deaths of people, more than 90 in Quebec alone. It is not possible to 

attribute with certainty each of these events to human-induced climate change, but analyses from our 

group show that the probability of all of these events happening in the same summer is near zero 

without human-induced changes in climate. 

 

To illustrate the anomalous conditions this summer, I also show how different the summer 2018 

conditions were compared to the mean conditions in 1950-1980, including also a comparison to the 

1976 summer, which was also very warm in Ireland and the UK. I believe that Prof. Stott showed a 

similar comparison to your committee last month. This comparison is important, because it shows 

how widespread and ubiquitous the current warming is. 

 

The next figure shows the anomalies of April-July temperatures in Europe compared to mid-20
th
 

century conditions. It can be seen that in this period alone, the warming was more than +2°C above 

the mid-20
th
 century conditions. This shows that already in present, with a mean global warming of 

+1°C, we can have temperature extreme events which are much warmer than +2°C compared to the 

pre-industrial time. 

 

Warming of the atmosphere also affects the water cycle. In particular, because the air can hold more 

moisture at higher temperature, extreme precipitation events tends to be heavier when they do occur. 

An impact of human-induced global warming on increasing trends in heavy precipitation has been 

demonstrated. It likely played a role for recent floods events, such as the flooding in Paris in 2016, 

flooding this summer in Japan, and the flooding in North Carolina associated with tropical cyclone 

Florence this fall. The flooding event that happened in Donegal in Ireland in 2017 is also consistent 

with this tendency, although I am not aware of a study specifically investigating this event. I would 

assess as probable that human-induced global warming also contributed to this event. 



 

Past IPCC reports have assessed the contribution of human-induced global warming to trends in 

extreme events. Effects on increases in the frequency and intensity of warm extremes, and on 

decreases in frequency and intensity of cold extremes have been assessed as very likely, already in the 

2013 report. The 2013 IPCC report assessed that there was medium confidence that human-induced 

global warming led to an increase in heavy precipitation on global scale. 

 

At the time there was more uncertainty in the attribution of droughts and tropical cyclones. 

 

However, new evidence since 2013 also shows that human-induced global warming affects these two 

types of extremes. A study has demonstrated an effect of human-induced global warming on 

increasing drought conditions in the Mediterranean region. And several recent studies have shown 

that human-induced global warming leads to an increase in the intensity of heavy precipitation 

associated with tropical cyclones. 

 

After speaking of observed trends so far, I would like now to address changes in extremes at +1.5°C 

and +2°C global warming, as well as differences between changes in extremes at these two global 

warming levels. 

 

It might be useful to recall why the Paris agreement set global warming limits in terms of mean 

temperature changes. The reason for this is that the mean warming of the atmosphere can be well 

related to the cumulated CO2 emissions on the Earth. Hence, there is a clear and direct link between 

CO2 emissions and global warming. Given that CO2 stays in the atmosphere for more than 1000 years, 

the global temperature limit also sets a limit on the total carbon that can be emitted before this 

temperature level is reached. 

 

However, it is important to note that the global warming is an average and there tends to be much 

larger warming on continents (and less warming at the ocean surface). 

 

The slide #11 shows the changes in temperature extremes, both for the warmest day of the year and 

the coldest night of the year. It can be seen that warming can indeed be much higher for extremes, by 

a factor of up to 2-3 (i.e. up to ca. +2-3°C warming for the hot days in Europe, and up to about +3-

6°C warming for the cold nights). 

 

Similarly, there are much larger warmings than +2°C for regional extremes, if the global mean 

warming reaches +2°C. 

 

A comparison of regional changes in temperature extremes at +1.5°C vs +2°C global warming shows 

that limiting global warming to +1.5°C would substantially limit the level of warming compared to 

+2°C, including the increase in the number of hot days. 

 

I will now discuss changes in precipitation. 

 

Because warm air can entail more moisture, there tends to be more rain in a warmer climate when and 

where rain events occur. This leads to robust increases in mean precipitation in mid- to high-latitude 

regions, including Ireland, at +1.5°C global warming and +2°C global warming vs pre-industrial 

climate. 

 

For the same reason, also heavy precipitation is projected to be higher at +1.5°C and +2°C global 

warming vs pre-industrial conditions in mid- to high-latitudes, including Ireland. 

 

An assessment of the regional differences in precipitation mean and extremes at +2°C vs +1.5°C 

global warming shows a statistically significant increase in a large number of heavy precipitation 

indices between +1.5°C and +2°C in Northern Europe. This includes increases in very extreme 

precipitation events. 



 

The IPCC special report on +1.5°C global warming also assessed changes in impacts on human and 

natural ecosystems as a function of global temperature warming. As a summary: 

 Warm water corals are projected to be at high risk already at +1°C global warming, i.e. for 

present climate. This includes risk of extinction. 

 Between +1.5°C and +2°C the report assessed that there is a critical threshold for Greenland 

ice melting and associated sea level rise. 

 There is also a transition from moderate to high risks of fluvial flooding between +1.5°C and 

+2°C global warming. 

It should be noted that some of these impacts are irreversible if global warming reaches +2°C 

(extinction of warm water corals, of some plants and animal species on land, of a part of Greenland 

melting and associated sea level rise). 

 

Conclusions: 

 Half a degree of global warming matters, both between present climate and +1.5°C, as well as 

between +1.5°C and +2°C global warming 

 Limiting global warming to +1.5°C would avoid increases in many extremes compared to 

+2°C global warming, especially for temperature, but also for precipitation extremes in 

several regions, and droughts in some regions 

 Regional changes in temperature extremes on land tend to be larger than the mean global 

warming; there are also some irreversible changes between +1.5°C and +2°C 

 There are substantial changes in extremes in Northern Europe, including Ireland, both at 

+1.5°C and +2°C, as well as between these two warming levels  

 Limiting global warming to +1.5°C is geophysically still possible, but it would require 

unprecedented changes; in particular it requires reaching net-zero CO2 emissions by 2050 and 

having major emissions reductions until 2030. 

 

 

 

 

 

 

 


