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The Role of Climate in Managing and Planning the Energy
Sector of Egypt: A Case of the Natural Gas Sector
of Assiut City

ABSTRACT

Owing to the crucial importance of the energy sector in Egypt, the study
aims to analyze the monthly and seasonal variations of natural gas consumption
in Assiut City and to explain these variations based on the prevailing climatic
conditions, i.e., air and land surface temperatures, water surface temperature of
the Nile River, wind speed and relative humidity. The research also seeks to
utilize this relationship to optimize the management and planning of the energy
sector through identifying the temporal behavior of the energy demand, the
related peak loads, and building a predictive statistical model to estimate the
expected demand for natural gas according to the potential atmospheric
conditions. We relied on diverse datasets of natural gas consumption, climate
variables, and Terra MODIS and Landsat8 OLI/TIRS imageries. The heating
and cooling degree days were used as indicators of heating and cooling
requirements. A final treatment focused on the future demand for natural gas
considering the changes in temperature and relative humidity. The results
revealed that temperature is the main forcing factor of the natural gas demand,
as a strong inverse birelationship was detected within the residential sector (R =
-0.85 and confidence level = 99%). A less strong relationship (R = -0.56) with a
lower confidence level (95%) persisted in the commercial sector. Neither the
relative humidity nor the wind speed was shown as major determinants. The
analysis also showed that a tri-variable model (air temperature, relative
humidity, and heating degree days) is the best for predicting the residential
demand for natural gas and the relevant loads. The model can be used to predict
96% of the demand with a confidence level of more than 99%. This provides a
quantitative assessment of the expected loads and their spatio-temporal
variation. Accordingly, the governmental authorities can plan the energy
production and manage their facilities in response to these expected loads. It is
recommended that the integration between the local-to-global meteorological
services and the economic systems in Egypt is a crucial need to achieve the
optimal operating efficiency, and to avoid the various shortcomings that may be
experienced as a result of the absence of that integrative view.

Key Words: Energy demand, Natural gas, MODIS, Landsat-8, Heating degree days, Predictive models,
Assiut City.
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