Proposed research problem:
Growing Season Length
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Detecting human influence in ETCCDI temperature indices

3. Detecting human influence in ETCCDI temperature indices (F. Zwiers and X. Zhang) .

Both cold and warm temperature extremes have warmed since the middle of the 20th century, and a number of detection and attribution studies
have demonstrated that human influence on the climate system has very likely contributed to this warming (IPCC, 2013). It is also widely
accepted that human influence has affected the characteristics of warm spells/heat waves and other indicators of temperature that are related to
impacts, such as the number of frost days per year (days with minimum temperature below 0C), the number of tropical nights per year (days with
minimum temperature above 20C, a key factor associated with the health impacts of heat waves), and the number of warm days per year (days
with daily maximum temperature above 25C). While it is generally accepted that human influence has affected these indices, this has not yet
been confirmed with formal detection and attribution studies. The objective of the project is, therefore, to use formal detection and attribution
methods to determine whether this acceptance, which is reported in IPCC assessments, is in fact, reasonable. This will involve (i) the careful
assessment of a range of observed and simulated temperature indices that are contained in the HadEX2 observational extremes indicators dataset
(Donat et al., 2013) and that have been extracted from CMIP5 simulations (Sillmann et al., 2013) respectively, and where appropriate, (ii) the
application of well established detection and attribution methods (e.g., Hegerl and Zwiers, 2011) to determine whether observed changes in these
indices can be attributed to human influence on the climate system. The indicators need careful assessment prior to becoming a subject of a
detection and attribution analysis because model biases, or index definitions that are inappropriate for the climate to which they are applied, may
create situations in which the indices become ineffective as indicators of variability or change.

The project should be feasible for students who are leaming about extremes, extremes indices and detection and attribution methodology since the
necessary data resources to undertake this study are readily available, and since it should be possible to distribute the work amongst several
members of a team of students. For example, since is it envisioned that several indices will be studied, each member of the team could take on
examination of a different index. Team discussions can then focus on understanding criteria for the evaluation of the indices, the detection and
attribution methodology and how to best apply it to different indices, and the interpretation of results.
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Proposed index to study

« Growing season length —

NH — year begins Jan 1st, GSL is the number of days between the first
span of at least 6 days with mean daily temperature above 5°C and the
first span after July 1st with at least 6 days with daily mean temperature
below 5°C

SH — year begins July 1st, GSL is the number of days between the first
span of at least 6 days with mean daily temperature above 5°C and the
first span after January 15t with at least 6 days with daily mean
temperature below 5°C

* Highly impacts relevant
 Want to know whether

Models simulate observed change well?
Models simulate the natural variability of GSL well?

Whether GSL has been affected by human influence (e.g., has it
lengthened)?

How big has the human contribution been?

Has human influence has affected the likelihood of extremely long or
extremely short growing seasons?



Observed GSL anomalies (HadEX2)
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Resources

« Lecture notes on detection and attribution
« Relevant literature
« Code (R implementations of three variants of the D&A paradigm,
together with working examples)
« Data
« GSL from HadEX2
« GSL has been calculated from CMIP5 models using the PCIC
CLIMDEX package, interpolated to the HadEX2 spatial resolution

« Expertise
« Extensive amount of expertise here on the data, indices, D&A,
models
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