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A B S T R A C T

Land modification and urban sprawl cause incremental changes in hydrological processes due to
the results of novel or hybrid ecosystems. This study mainly investigated the unforeseen urban
expansion in the lower Kelani River basin, Sri Lanka, and its impact on the increment of hydro-
logical extremes. Remote sensing data, including night-time light images (NOAA/AVHRR) and
Landsat (TM/ETM+/OLI) data of different wavelengths, were analysed in this study. Land use
and land cover data of the river basin were obtained from 1995. Shannon's entropy was used to
demarcate urban sprawl in the river basin over nearly two decades. A spatial regression model
was built to identify the correlation between increments of hydrological extremes and urban
sprawl. This study revealed that the Kelani River basin has experienced a high urban sprawl rate
over the past 23 years and that the total urban land area has increased by 130%. The flood risk
analysis revealed that the flood frequency has also dramatically increased due to urban sprawl,
and nearly 20 minor flood events have been recorded over the last two decades. Most of the ur-
ban areas situated in the lower river basin have invaded into the area with a higher flood risk,
and the total flood damage has increased over the study period. The built-up land extent in-
creased from 24.07 km2 to 56.39 km2. In 2018, the flood plain and the lower basin were mostly
occupied by human settlements. Therefore, it is essential to improve current policies and mitiga-
tion plans to minimize the negative impact of rapid urban sprawl in the study area.

1. Introduction
Currently, the most significant part of the global population is living in an urban environment and the proportion is increasing

rapidly. At the beginning of the 20th century, only 14% of the global population lived in an urban environment. It became almost half
of the world population in 1992, and it has not yet stopped increasing [1]. Currently, the population living in urban areas is higher in
developed countries than in developing countries. Moreover, most cities worldwide are expanding rapidly, and most of the growth is
expected to occur in low-income countries in Africa and Asia [2]. The population growth projections of the world indicated that ap-
proximately 60% of the world population is expected to live in urbanized areas by 2030 [3,4].

Urban sprawl is a phenomenon that causes changes in land use and land cover patterns, demographics and economic processes. It
mainly converts lands with natural vegetation to manmade built-up societies focused on industries, services and other manufacturing.
In addition, “urban expansion” is a vague and ambiguous concept, with no theoretical consensus [5,6]. Around large cities, suburban
areas are often the most affected by the corresponding urbanization and urban sprawl [4,7]. Currently, both urbanization and urban
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