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Preliminary matters

1) My name is Myles Allen, and | am a Professor of Geosystem Science at the
Environmental Change Institute, School of Geography and the Environment
and Department of Physics, University of Oxford. My research focuses on
understanding how human and natural influences on climate contribute to
observed climate change and extreme weather risk and using observed
changes to constrain climate forecasts and their implications for adaptation
and mitigation policy.

2) | have contributed extensively to the development of attribution science: In
2003 | wrote an article in Nature! proposing a framework for attributing
harm associated with extreme weather events to large-scale drivers of
climate change, including anthropogenic greenhouse gas emissions. The
following year, | co-authored the first major study addressing this question
using “repurposed” climate change simulations.? In 2011 | led a study
applying a more direct approach in which large ensembles of computer
simulations are used to evaluate explicitly how risks of extreme weather
events have changed between “the climate that might have been” in the
absence of human influence, and the climate as observed, including the
impact of past emissions of greenhouse gases and other atmospheric
pollutants.® This latter approach has since become the de facto standard for
“probabilistic event attribution”, and in 2016 we extended it from
meteorological indicators alone (extreme heat or precipitation) to proxy
indicators of actual harm (estimated numbers of properties at risk of
flooding* and heat-related human mortality®). | have co-authored a number
of articles and book chapters exploring the legal implications of event
attribution science.®

3) I have also contributed more generally to attribution science, most recently
as the Coordinating Lead Author of Chapter 1, Framing and Context, of the
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IPCC Special Report on a global warming of 1.5°C, with particular
responsibility for the assessment of the level of human-induced warming to
date and its rate of increase.’

A central issue that the Commission may need to consider is the distinction
between two approaches to framing the event attribution problem: assessing
how human influence on climate may have affected the magnitude of an
event or of the harm caused by an event, assuming that event occurs; versus
how human influence may have affected the probability of an event of a
given magnitude occurring. In 2012, we demonstrated that the same event
could be characterised as “mostly natural” and “mostly anthropogenic”
depending on which framing was used, highlighting the importance of
clarity of approach to the attribution problem.® This distinction is of
particular importance in assessing contributions to the impacts of tropical
storms, typhoons and hurricanes, where any change in event-probability
remains unclear, but human-induced warming has a well-understood impact
on potential intensity and extreme rainfall.®

| have contributed to publications assessing the attribution of changes in
large-scale temperatures, sea level and extreme event risk to individual
greenhouse gas emissions arising from individual countries®® or products
sold by major corporations.*

Having led and co-authored papers on the cumulative impact of carbon
dioxide emissions on climate,*? I have argued for a mandatory link between
carbon sequestration and fossil fuel extraction as a mechanism for both
incentivising the development of carbon dioxide capture and disposal
technologies, and a means of imposing the costs and risks associated with
carbon dioxide disposal on present-day fossil fuel producers and
consumers.13

| agree to be a resource person for the petitioners, following a Skype call
with Attorney Hasminah Paudac.
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Substantive matters

8) The overall science of extreme event attribution is well summarised in the
statement of Sophie Marjanac, dated 3" August 2018. In my presentation, |
will focus on elements that are specific to the Philippines context or
otherwise complement Marjanac’s statement.

9) A key finding of the recent IPCC Special Report on 1.5°C (SR1.5) was that
human-induced global warming has now reached 1°C (£0.2°C) relative to
the period 1850-1900 which may be considered approximately
representative of pre-industrial conditions (greenhouse gas emissions had
already caused some warming by the late 19" century, but this was partly
compensated for by the impact of a series of large volcanic eruptions around
that time). Hence, given that our best estimated of the net impact of natural
climate drivers on global temperature change over the 20" century is small,
to a good approximation, all of the observed warming since 1850 can be
considered anthropogenic, with about 80% of that warming due to carbon
dioxide emissions.

10) A second key finding was that, based on the evidence available from
current climate models and our understanding of the underlying theory, the
probabilities of many potentially damaging extreme weather events,
including heatwaves and short-duration extreme precipitation events,
increase predictably with rising global temperatures. Hence this provides a
basis for relating harm associated with extreme weather events with
attributable changes in global temperature.

11) The recent paper by Ekwurzel et al demonstrated that it was possible
to trace contributions to global temperature change and sea level rise to
emissions generated by products sold by specific major corporations,
providing a potential framework for the apportionment of responsibility for
climate-related harm.

12) Emissions are assessed to be impacting the Philippines through rising
sea-level and potential changes in risks of high winds and precipitation
associated with tropical storms and typhoons. In my presentation, | will
specifically address the attribution study led by Izuru Takayabu* which
demonstrates how the size and impact of the storm surge associated with an
extreme typhoon may have been exacerbated by anthropogenic climate
change, although no change in the frequency of such events has yet been
attributed to human influence.
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