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Abstract

Evaporation plays a critical role in the water balance of different regions as a fundamental part of the
hydrological cycle. Studying evaporation trends is of particular importance due to its direct impact on water
resource management, agriculture, and irrigation. This study analyzes the trend of pan evaporation changes at
different time scales from a statistical perspective, examining the behavior of this variable over the 1992-2023
period at the Khorramabad station. The results of the temporal trend analysis revealed that pan evaporation
exhibited a decreasing (though statistically insignificant) trend in most months. However, based on the Pettitt
test, a significant trend change point was identified, occurring between 2000 and 2003 at both annual and
monthly scales. The detection of breakpoints in the time series of pan evaporation revealed structural shifts in the
distribution of this variable. While stationarity was confirmed for daily pan evaporation data, it was rejected for
monthly and annual scales. The analysis of selected distributions before and after the trend change point showed
that post-breakpoint, the data distribution shifted toward heavy-tailed and positively skewed statistical models
such as the Generalized Pareto (Gpareto), likely due to climatic changes and increased extreme evaporation
values. The findings highlight the necessity of simultaneously considering linear trends, breakpoints, and
changes in statistical distributions in future analyses. Such an approach can enhance our understanding of
evaporation behavior under climate change and support optimal water resource management.
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