Attributing observed trends in heat-related excess mortality to climate change
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1 Background

Past studies quantifying the burden of heat-related mortality attributable to climate change
nave mostly focused on specific extreme events (1) or considered multi-decadal averages (2,3).
Here, we contribute to the scarce literature on the attribution of observed temporal trends in
neat-related mortality to climate change (4,5).

2 Key research questions

 What is the role of climatic versus non-climatic factors in driving temporal trends in heat-
related excess mortality in Germany over recent decades?

*  How much has climate change contributed to the observed trend?

3 Methods

Our study is based on daily all-cause mortality time-series from 14 major German cities over
1993-2020. Counterfactual climate data was derived from century-long measurement series of
daily mean temperatures by removing trends related to the observed rise in global mean
temperature (6). To estimate time-varying warm-season temperature-mortality associations we
subdivided our data into seven 4-y subperiods and restricted the analysis to Jun-Sep. We
applied a two-stage design, using quasi-Poisson regression models including distributed lag non-
linear models and longitudinal multivariate meta-regression models, according to (2,7). Heat
related excess mortality by city was computed based on best linear unbiased predictors (BLUPs)
from the final meta regression model, and the observed mortality averaged by day of the year.
The difference between estimates based on factual and counterfactual data was considered to
be attributable to climate change.
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Fig. 1 (A) Pooled period-specific warm-season temperature-mortality associations, based on
prediction of the best longitudinal meta-regression model with country average of meta-
predictors (life expectancy, annual mean temperature). (B) Relative risk at the 99t percentile of
the first-period distribution of daily mean temperatures, based on observed values of meta-
predictors (black), with fixed (1993-1996) life expectancy (red), and with fixed (1993-1996)
annual mean temperatures (blue).
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Fig. 4 Heat-related excess mortality attributable to climate change, based on time-varying heat
risks (black) and fixed heat risks at 1993-1996 levels (red). (A) shows attributable mortality as a
percentage of total warm-season mortality. (B) shows the relative proportion of attributable
mortality compared to factual heat-related mortality.
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