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ABSTRACT

Our study aims at the quantitative attribution of human impact on the changes in the
extreme heatwave event characteristics over Taiwan. The analysis uses large ensemble
simulations from WCRP/CLIVAR Climate of the Twentieth Century Plus Project (C20C+)
Detection and Attribution subproject. The regional heatwave events are identified and
compared in historical runs with both all forcings and natural forcings only conditions.
Considering the limited analysis domain, and large ensemble data availability, we select only
high-resolution CAMS5.1 and HadGEM3 models from the archive for analysis. We also apply
different heatwave definitions to examine the sensitivity of analysis results to heatwave
definition in addition to model selection.

Using the observational data of daily maximum temperature from Taiwan Climate Change
Projection and Information Platform (TCCIP) project, we first evaluate the model reliability on
simulating regional heatwave characteristics. Although there are model biases associated with
the daily maximum temperature, using percentile thresholds to define heatwaves, the
interannual variability of ensemble-mean annual heatwave frequency and days are well
simulated with a temporal correlation greater than 0.8 (significant at 99% level). Nevertheless,
both CAMS5.1 and HadGEM3 models tend to overestimate the heatwave frequency and days.
The fraction of attributed risk (FAR) due to past human-induced warming was estimated from
probability distributions of regional heatwave characteristics based on large ensemble
simulations with and without anthropogenic forcing. Our study found that "very likely", with
90% confidence level, impacts from human activities at least increased the risk of heatwave

frequencies and days in the present-day climate to 2.5 to 5.3 times of those from the simulation
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with only nature forcing. The risk increase estimated by HadGEM3 ensemble simulation was
almost double that estimated by CAMS5.1. With different heatwave definitions, their impact on
the probability distribution of heatwave activities from ensemble simulation tends to slightly

change the human-induced risks.

Keywords: Heat waves, Climate change, Detection and Attribution and Anthropogenic
forcing. doi: 10.3966/025400022021074901001



