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Climate Change and its Scenarios and Their Impact on Human Comfort in
Southern Egypt (1960-2022)

Wael Haready Zahran Mahran®"!

Abstract:

Climate change is considered an environmental problem that puts all countries
on the alert. Under this expectation, the people of Southern Egypt suffer from serious
environmental repercussions associated with high temperatures, especially during the
hot periods of the year due to its location within the range of hot tropical deserts. These
repercussions are exacerbated by climate changes (global warming). In this context, the
Middle East and North Africa region, of which the study area is a part, is particularly
vulnerable to the impacts of climate change, which have shown it more as a heat-
stressed region. In light of this, the current study aims to analyze climate change
through studying the change in temperature and relative humidity trends. The study also
seeks to highlight the impact of climate change on the physiological comfort of people
in southern Egypt. In order to achieve its objectives, the researcher relied on climate
data for daily temperature (C°) and relative humidity (%) at Aswan and Luxor stations
during the period (1960-2022), and their future projections for 50 years (2023-2073
AD) to calculate the change in the general trend of both temperature and relative
humidity. The researcher also implemented the modified Thom's Discomfort Index
(DI). Mann-Kendall Test was also used to analyze the time series of the values of
temperature and relative humidity. The researcher also used the Discomfort Index
during the period (1960-2022), and future projections (2023-2073).

Analysis of the change in the general trend in temperature at Aswan and Luxor
stations revealed the presence of a general upward trend in all the seasons and months
of the year, and it was of strong statistical significance during the period (1960-2022
AD) as it reached a maximum of (2.1°C, 1.8°C) during the summer and a minimum of
(0.83°C, 1.3°C) during the winter, respectively. Relative humidity also witnessed a
general upward trend in all the seasons and months of the year. At Aswan station, the
maximum increase in change rates was recorded during the winter (4.34%), and the
lowest (2.75%) during the summer. The opposite was true at Luxor station; the
maximum change in relative humidity trends was recorded during the summer (3.91%),
and the lowest (0.57%) during the winter. Based on future projections, the study pointed
out that air temperature and relative humidity are expected to continue to rise during the
period (2023-2073) due to global warming. The highest temperature increase will also
be during the summer (1.65°C, 1.54°C), and the lowest (0.65°C, 1.01°C) during the
winter at Aswan and Luxor stations, respectively. As for relative humidity, the winter
season is expected to record the highest increase (3.5%) in Aswan, while the opposite is
expected in Luxor, as summer is expected to witness the highest rate of change (3.91%).
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The results of the study indicate that the upward trend in temperature and
relative humidity in the study area was reflected in an increase in the values of the
Discomfort Index and, consequently, the increased feeling of physiological discomfort
among the people of the study area. The results of Mann-Kendall Test indicated that the
general trend of the Discomfort Index recorded a general upward trend in its values over
time with a seasonal increase at Aswan and Luxor stations that reached (0.6, 0.9), (1.2,
1.2), (1.5, 1.5), (1.1, 1.0), during the winter, spring, summer, and autumn seasons,
respectively. This indicates an increased feeling of physiological discomfort among the
people of Southern Egypt over time. These results are consistent with many studies,
which means more discomfort for the people. These increases are more significant
during the hot periods of the year, which are already very hot compared to the cold
periods. Such changes could be dangerous for people in large areas of the country, and
if the current trend continues in the future, human survival in the region will be difficult
without constant access to air conditioners.

Key Words: Climate change, global warming, human comfort, Discomfort Index, daily
temperature, relative humidity, Southern Egypt, Luxor, Aswan.
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