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Summary

Climate change has significantly increased the frequency and intensity of heat stress and has more
effects than increasing average temperature. This study has investigated the spatial distribution of the
universal thermal climate index (UTCI) during historical and future periods in Iran. The UTCI (°C)
refers to “the isothermal air temperature of the reference condition that would elicit the same dynamic
response (strain) of the physiological model” (Jendritzky et al., 2012). In this way, the UTCI is an
equivalent temperature, similar to PT. The thermal impact of the meteorological conditions is compared
to the one of a standardized reference “indoor” environment with RH=50% (Ta<29°C),
WS=0.5ms—1, pa=20hPa (Ta<29 °C), and Tmrt=Ta (Shin et al. 2022). Three variables of daily
temperature, relative humidity, and wind speed from two sets of data, including 124 meteorological
stations and five models from the Coupled Model Intercomparison Project phase 6 (CMIP6) model,
including GFDL-ESM4, IPSL-CM6A-LR, MPI-ESM1-2-HR, MRI-ESM2-0, and UKESM1-0-LL were
investigated with a horizontal resolution of 0.50. Then, an ensemble model (CMIP6-MME) was
generated from these five models using the independent weighted mean (IWM) method. The
performances of individual models and the generated ensemble model were examined by Taylor's
diagram. The results showed that the multi-model ensemble has higher performance than individual
models for all three variables. The results revealed that the spatial distribution of the seasonal averages
of the UTCI index has significant variability in Iran, and the variability of this index is affected by the
latitude, complex topography, and distance to water resources in Iran. In general, heat stress will
increase significantly in Iran by the end of the century. So, we will witness a significant decrease in
areas with no heat stress until the end of this century. On the contrary, strong to very strong heat stress
events will increase significantly in the country at the end of the century. While the areas with no
thermal stress show a spatial displacement to mountainous regions and higher latitudes. These results
show that effective adaptation methods should be taken to adapt to global warming and reduce its
consequences to avoid the adverse effect of increasing heat stress events in Iran. The results show the
overall increasing trend of Iran's heat stress in the near and far future. The highest increase in heat stress
anomalies (13.3 degrees Celsius in winter during the far future period under the SSP5-8.5 scenario) can
be found in the northwest and west of the country. The increasing intensity of heat stress in the western
and northwestern parts of Iran may be related to elevation-dependent warming (EDW).
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