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Summary

The purpose of this study is to determine the extent to which climate change has an impact on the
meteorological parameters, ETO, and irrigation scheduling of two strategic crops for Egypt, namely wheat
and maize. The crops that were grown in three different types of soil, which represented light, medium,
and heavy textures, were grown in three different Egyptian regions including Al-Gharbiya, Assiut, and
Aswan. These regions represent the entire weather pattern of Egypt, which includes lower, middle, and
upper Egypt. The formula Penman-Monetith, which was modified by FAO and calculated by Cropwat,
was utilized in order to determine ETO, as well as crop water requirements and irrigation scheduling for
the crops that were desired. During the course of forty years, the effects of climate change were analyzed.
The Climwat program was able to identify the particular coordinates of weather stations that are
representative of the regions that were investigated. All of the weather information was gathered from the
NASA POWER website, and an analysis was performed to determine how the effects of climate change
would affect the amount of water that would be used for irrigation and water management.

The forty years were divided into four equal decades, and distinctions were made every ten years in
order to compute the ET and evaluate the changes in water consumption. Through the use of the Cropwat
program, appropriate irrigation quantities and timing can be automatically calculated. The research offers
important new perspectives on the ways in which climate change is influencing various meteorological
parameters. The data shows that the regions of Al-Gharbiya (Tanta), Assiut, and Aswan experience a wide
range of temperatures, humidity levels, wind speeds, and sun hours. The months of June, July, and August
are the hottest months, while January and February months are the coldest by temperature. In order to
have a complete understanding of the environment and agricultural conditions of the region, these
meteorological factors are absolutely necessary. The information that is presented in the data includes the
following: temperatures, humidity levels, wind speeds, sun hours, radiation levels, and potential
evapotranspiration. During the summer months, the average temperature experiences a slight increase,
while the humidity remains unchanged. Variations in wind speeds and radiation levels are observed, with
the average number of hours spent in the sun ranging from 10.2 to 14.1 hours. The understanding of these
meteorological variables is essential for comprehending the changes in climate and the implications those
changes have for the management of water resources and agriculture in the region. Sun hours are
increasing from January to June, reaching their highest point in June, and then beginning to decrease in
the second half of the year. From July through December, there is an increase in solar radiation, with the
highest peak occurring in June. A similar pattern is observed with ETO, which shows an increase from
January to June and then a decrease after that. These tendencies are extremely important for a variety of
applications, including agriculture, the production of energy, and an examination of climate. When it
comes to understanding climatic shifts and the impact that these shifts have on the agricultural and water
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resource management systems in the region, these meteorological parameters are absolutely necessary.
Through the utilization of data from three different Egyptian stations, the study conducted an analysis of
the relationship between climatic factors and the ETO climate factor.

There is a strong correlation between potential evapotranspiration and four climate parameters, which
are maximum temperature, radiation, sun hours, and relative humidity, according to the correlation
coefficients. When it came to the minimum temperature and wind speed, the correlation factor between
the three was relatively weak. It is remarkable that the regression equations that were obtained could be
utilized to predict potential evapotranspiration based on a single parameter as well as achieve a
satisfactory level of accuracy in any of the weather regions that were investigated.

The findings revealed a pattern that was comparable to the one that was seen at the other stations
(Assiut and Aswan), which was observed in the Al-Gharbiya region. The research offers an estimation of
the irrigation schedule that should be followed for wheat and maize that are grown in Egypt in a variety of
climates (regions and decades) and soil types. The data demonstrated that Tanta has the lowest water
consumption, whereas Aswan was the one with the highest consumption. Additionally, as a result of
climate change, the amount of water that is consumed has increased over time.

It is possible to draw the conclusion that it is evident that the characteristics of the weather change
over time, which suggests that the climate in Egypt has changed over the course of the past forty years.

Both the reference ET and the actual ET will eventually be affected by this change in climate, which
will eventually have an effect on increase. According to the findings of the study, the Cropwat program
and the Climwat program, or the NASA-Power website should be utilized in order to schedule irrigation
and water management in Egypt. This will allow for more effective utilization of irrigation water and
ultimately result in increased production of wheat and maize crops.
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