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Evolution of the surface urban heat islands in the
city of Helwan during the period (2000-2016)

A studying in urban climate, using remote sensing
Abstract

The Urban Heat Island (UHI) results in significant and sometimes dramatic
increases in air temperature differences between the urban environment and
its surrounding areas. The heat island structure may extend from the ground
to the top of roofs and canopy levels above ground. For the past decades,
there have been increasing concerns about urban environmental degradatiun.
especially under the circumstance of urbanization. This research deals with
surface temperature, dﬂelupment of spatia] distribution and surface urban
heat islands intensity, in the Helwan city, South of Cairo. The trends in
annual and seasonal surface temperature were investigated in the Helwan
city from 2000 to 2016 using MODIS satellite images. There are two terms
are frequently introduced in previous journal articles when studying urban
environmental phenomenon. The first one is urban heat island (UHI) which
compares the air temperature (AT) data from weather stations inside and
outside urban area. The other one is surface urban heat island (SUHI) which
exams the difference of land surface temperature (LST) derived from remote-
sensing data. In this research, the main focus is put on the SUHL. So, Surface
urban heat island phenomenon refers to the relative warmth of urban surfaces
cnmpa.rcd with surr-::!umiingr rural areas. For the purpose of this study, Many
Factors contribute to SUHI, such as: building material thermal properties, ur-
ban design geometry (urban canyon), anthropogenic factors and altered land
COVET. Buildi.ﬂg material reflectance is generaﬂy low so thf.'}r reflect less and

absorb more energy which leads to increasing temperatures at surface level.

72



Helwan city is the largest urban area in Cairo, Egypt. The region is situated
between 29°45'N and 29°55'N latitudes, and between 31715 and 31°35'E
longitudes with an area of 10.000 Km2. The topography of the region is al-
most flat, bounded b)' hills to the east and a.griculture in the west. It is located
in the subtropical climatic region with a dry climate. In winter (December
to February), the general climate of the region is cold, moist and rainy with
minimum mean temperature of 13°C, while during summer (June to Au-
gust), it is hot and dry with maximum mean temperature of 28°C. In spring
(March to May) and autumn (September to November) dust and sandstorms
frequently blow. The total population of the study area is approximately 0.8
million. Results show that the annual mean SUHI varied markedly from0.01
to 2.37 °C in the da}r and 0.45 to 3.95 °C at night, with a great deal of spatia}
heterogeneities. Higher SUHIs for the day and night were observed in the
southeastern and northern area, respecti\rel}r. Moreover, the SUHI differed
greatlj,r b}- season, characterized by a higher intensity in summer than in win-

ter during the day, and the opposite during the night.

Key words, Surface urban heat island, MODIS, land surface temperature,
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