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Temporal Changes of Temperature Extremes in Cairo City (1990-2022)
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Abstract:

Extreme weather events have become among the most essential research scopes in
atmospheric sciences, especially with the observed increase in the man-made
concentration of greenhouse gases, leading to a magnification in intensity, frequency, and
duration of extreme spells. Climate extremes indicate numerous phenomena, e.g., thermal
extremes, heat/cold waves, hurricanes, floods, and droughts. Despite their significance,
systematic investigation of extremes has been hindered by some impediments, primarily
the unavailability of meteorological observations. The current study relied on daily
temperature measurements from Cairo International Airport Station to infer the temporal
change in the intensity of temperature extremes in Cairo City during the period 1990-
2022 (33 vyears). The data were processed using RCIimDEX application on
annual/seasonal scales to derive seven indices of thermal extremes and analyze their
general trend. The Mann-Kendall test and Theil-Sen slope were employed to calculate the
tendency, change rate, and gross change of the time series. Furthermore, the Box Plot
technique was used to detect thermal extremes and outliers. It was revealed that both
minimum and maximum temperatures have increased, indicating a general warming
trend, not just a change in absolute minimum and maximum temperature. cold indices
(nighttime extremes) showed the largest changes. The indices of coldest night, warmest
night, and average minimum temperatures exhibited a statistically significant upward
trend by about 5.1°C, 3.8°C, and 2.6°C, respectively (p-value < 0.01). On the other hand,
non-significantly slight increases in the hot indices (daytime extremes) were detected. The
gross changes of 0.2°C, 1.6°C, and 1.2°C were unveiled in the indices of the coolest day,
hottest day, and average maximum temperatures, respectively. The investigation
concluded that Cairo has experienced a remarkable warming in the intensity of
temperature extremes over the past three decades, with an observed greater
intensification during the night than the day. The detected day/night pattern of warming
led to a decrease in the daily temperature range. These findings provided evidence of the
occurrence of local signals in the city's atmospheric warming, i.e., the role of urban
sprawl around the meteorological stations, in conjunction with the macro-scale effects
associated with the regional/global climate system. Accordingly, it is arguable that the
accelerated urban warming in Cairo is a resultant of both local and regional/global
constituents. It is recommended that this binary nature of urban warming should be
considered when formulating the confrontation strategies of thermal extremes, whether at
the level of mitigation, adaptation, or adjustment.
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