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Abstract: LANDSAT images of the Western parts of Khartoum State were taken from 1987 to 2014 to assess the impacts of 
urbanization on Land use/cover using ENVI Imaging 4.5. Unsupervised IsoData method was adopted for land cover classification. 
Change detection statistics of the years from 1987 to 2000 show that the sand and urban areas gained 5.62 Km2 (38%) and 4.35 Km2 
(9%) respectively. Whereas the bare land and water loss 1.02 Km2 (9%) and 9.03 (17%) respectively. From 2000 to 2014 there was a 
loss of sand by 11.23 Km2 (56%) whereas the bare land, the vegetation and urban areas gained 7.03 Km2 (16%), 1.62 Km2 (11%) and 
2.87 Km2 (6%) respectively. The results also show a decrease of sand, bare land and water by 5.72 Km2 (40%), 1.97 Km2 (4%) and 1.15 
Km2 (13%) respectively, while the residential areas and the vegetation gained 6.8 Km2 (16%) and 2.04 Km2 (14%) respectively from 
1987 to 2014. The study concludes that urban expansion could expose the area to wind and water erosion and without sustainable 
management of natural resources, the whole ecosystem will be in danger. 
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1. Introduction  

Urbanization, population growth and globalization 

are considered one of the contributing factors to 

climate change [1, 2] resulting in the removal of 

vegetation cover and deterioration of ecosystems as 

well as natural resources. Urbanization is seriously 

threat the ecosystems as well as natural resources 

particularly, vegetation cover. This might lead to land 

cover change of the whole area. Urban expansion has 

increased rapidly since the second half of the twentieth 

century [3]. According to the United Nations, 2007a, 

about 30% of the world population lived in urban areas 

in 1957, increased to 50% in 2008, and predicted to 

reach 70% of the world population will urbanized by 
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2050. It was estimated that about 93% of urban growth 

will occur in developing nations, 80% of which 

occurring in Asia and Africa [4]. Globally, LULC 

changes caused by urbanization have created many 

environmental problems on biodiversity, air quality 

and water supplies [5]. The impact on air quality 

occurred by increasing the global atmospheric 

concentrations of the greenhouse gases during 

industrial revolution. Additionally, creating higher 

atmospheric temperature compared to the surrounding 

rural areas; this is due to the replacement of natural 

vegetation by the city surfaces (Urban Heat Island) [6, 

7]. Other environmental problems include insufficient 

housing, traffic congestion, poor sanitation facilities, 

increase energy demands, increased air and water 

pollution and shortage of water supply [8, 9]. 

According to Auber (2013) [10], rapid urbanization 

together with changing environmental conditions, will 
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14° N. It is paramount that this point necessitates the 

importance of introducing landscape management, 

urban forestry and environmental conservation for 

SDGs, which are in line with Copenhagen conference 

on climate change vision. 

Finally, it is highly recommended that: 

 Intensification of urban afforestation 

 Construction of wind breaks at the northern 

parts of the state against sand encroachment 

 Reservation of marginal areas  

 Raise people awareness about the importance 

of urban greening 

References 

[1] Alian Marcous, Population and deforestation: SD 
dimension, Sustainable Development Department, Food 
and Agriculture Organization of the United Nation (FAO), 
2000. 

[2] A. Butler Rhett, Human Threats to Rainforests – 
Economic Restriction Mongabay.com. Tropical 
Rainforests and Perils they face, 2009. 

[3] R. J. Dawson, J. W. Hall, S. L. Barr, M. Batty, A. L. 
Bristow and S. Carney et al., A blueprint for the integrated 
assessment of climate change in cities, Tyndall Working 
Paper 129, 2009, p. 26 

[4] Guy, Urbanization over Speed in Tropical Africa, 
INUPRESS, Geneva, 1986. 

[5] W. E. Riebsame, W. J. Parton, K. A. Galvin, I. C. Burke, 
L. Bohren, R. Young and E. Knop, Integrated modeling of 
land use/cover change, Bioscience 44 (1994) (5). 

[6] J. M. Shepherd, H. Pierce and A. J. Negri, Rainfall 
modification by major urban areas: Observations from 
space borne Rain radar on the TRMM satellite, Journal of 
Applied Meteorology, 2002, available online at: 
http://journals.ametsoc.org/doi/. 

[7] A. J. Arnfield, Two decades of urban climate research: A 
review of turbulence, exchanges of energy and water, and 
the urban heat island, International Journal of 
Climatology 23 (2003) 1-26, doi: 10.1002/ joc.859. 

[8] G. J. Liu and J. Diamond, China’s environment in 
globalizing world, Nature 435 (2005) 1179-1186. 

[9] Q. S. Zhao, J. L. Da, Y. Z. Tang, J. H. Fang, K. Song, and 
Y. J. Fang, Ecological consequences of rapid urban 
expansion, Shanghai, China, Frontier in Ecology and 
Environment 4 (7) (2006) 341-346. 

[10] T. Auber, Climate change and rapid urban expansion in 
Africa threaten children’s live, UNEARTH News, 2013. 

[11] UNDP, The State of World Population: Unleashing the 
Potential or Urban Growth, 2007. 

[12] S. Abdelsalam and S. Alsir, Chronology, Sudan. 
Routledge, 2004. 

[13] A. A. Alsalman, H. E. Matter and A. E. Ali, Comparative 
study of change detection and urban expansion using 
multi-date multi-source data: A case study of Greater 
Khartoum, JKAU: Eng. Sci. 23 (2012) (2) 139-172. 

[14] H. A. M. Adam, M. A. Dawood, I. M. Fangama and A. M. 
Salih, Dynamics of human activities and its impact on land 
use/cover (LULC): A case study of Shomadi Area at Renk 
County-Upper Nile, Science Journal of Environmental 
Engineering Research 2012 (2). 

 

 


