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Heatwave Aspects Schematic
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Temperature (Celsius)
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13 - Hottest day of hottest event (anomaly against
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14 - average magnitude of all events (anomaly against
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10- frequency of events (HWN)
1L sum of days participating in an event(HWF)
12 - length of longest event(HWD)
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EHF > 0 (3)

where EHF = max [1, EHlaccl]x EHIsig 4)

and EHIaccl = (TMi + TMi—1 + TMi
-2)/3 — (TMi—3 + ..
+ TMi — 32)/30 (5

and EHIsig = (TMi + TMi—1 + TMi
—2)/3 — TMij (6)
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ABSTRACT

Global warming and climate change are among the most critical environmental challenges of the present
era, exerting profound impacts on the climatic dynamics of arid regions. This study aims to identify trends
in heat wave characteristics and their relationship with temperature anomalies in Yazd, Iran. For this
purpose, daily temperature data from 1960 t02017 were employed. Heat wave indices, including the
number of events, frequency of heat wave days, duration, magnitude, intensity, and the mean
temperature of the hottest day within each wave, were calculated using the ClimPACT software in the R
(version 2.10) environment to investigate correlations, temperature anomalies at the Yazd station were
extracted and compared with global land surface temperature anomalies. The results indicated that the
highest number of heat wave events occurred in 2010 and 2016. The frequency of heat wave days showed
a statistically significant increasing trend, reaching 47 and 42 days in 2010 and 2016, respectively. A
considerable increase in the duration and intensity of heat waves was also observed; the longest duration
was recorded in 2013 with 13 consecutive days, while the maximum magnitude of heat waves exceeded
31 °C during the last two decades. Correlation analysis revealed a strong association between all heat
wave indices and temperature anomalies, with the frequency of heat wave days showing the highest
coefficient of determination (R? = 0.6108). Overall, the findings highlight the intensification, persistence,
and severity of heat waves in Yazd over recent decades, providing clear evidence of ongoing climate
change in this arid region. Understanding future trends of heat waves can significantly contribute to risk
management strategies, climate adaptation planning, and efficient energy consumption.

Keywords: Heat waves, Climate change, Temperature anomalies, Heat intensity and duration, Yazd
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