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Spatial Pattern Analysis of Heat Waves in Gilan Province
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Abstract

In recent decades, the occurrence of heat waves has been increasing and human effects can cause this. Gilan
province experiences heat waves and different weather conditions every year. Therefore, in this research, their
spatial pattern and spatial behavior were investigated in the province area by presenting a specific definition of
heat wave threshold. The required maximum temperature data was obtained from the ECMWF website with a
spatial resolution of Y& x Y& and dimensions of Y+ % 1+ (V++ cells) on a daily scale for ¢+ years (Y4A) to
Y«Y+). Then, by applying the 4 +th percentile threshold and a ¥-day sequence on the daily maximum temperature
data, heat waves were identified and the frequency of their occurrence was counted with a sequence of ¥, 1, 4 to
Y+ days. In this regard, spatial statistics indicators such as global and local Moran's | and single-sample t-test
were used to identify the type of pattern, temporal and spatial behavior, and frequency-intensity of heat waves.
The results showed that the general pattern of occurrence of heat waves in all wavelengths is cluster type and
non-random behavior dominates them. Also, the results of the local Moran's | statistic indicate that the HH
(high-high) and LL (low-low) patterns exist in most heat waves with sequences of ¥ to n days, and the number of
zones containing the above patterns in short-term waves is more than waves are long-term. In other words, the
spatial pattern of heat waves in longer wavelengths is also homogeneous and the entire province has a random
behavior in terms of the frequency of their occurrence. In this regard, the single-sample t-test of the frequency of
heat waves also confirms the predominant non-random behavior in short-term sequences and random behavior in
long-term sequences.

Keywords: Warm waves, wave threshold, local Moran | Statistics, spatial pattern, Gilan province.



