¢! Desalination and Water Treatment 18 (2010) 80-85
www.deswater.com June

1944-3994 / 1944-3986 © 2010 Desalination Publications. All rights reserved.
O doi: 10.5004/dwt.2010.1341

A model study of desalination and hypersalinity of the Arabian Gulf

Anton Purnama®*, H.H. Al-Barwani

Department of Mathematics and Statistics, College of Science, Sultan Qaboos University, PO Box 36, Al-Khod PC123,
Muscat, Sultanate of Oman
Tel. +968 24141428; Fax +968 24141490; e-mail: antonp@squ.edu.om

Received 30 April 2009; Accepted 10 February 2010

ABSTRACT

Desalinated seawater is indispensably required at all costs in the hot and arid climate of the Arabian
Gulf countries of Kuwait, Saudi Arabia, Bahrain, Qatar and the United Arab Emirates to sustain and
allow the continuing long-term socio-economic development. Building more seawater desalination
plants and increasing water production rates appear to be the answer to satisfy the projected future
water demands. On the other hand, the Arabian Gulf itself is a shallow semi-enclosed marginal sea
and environmentally very fragile. Its water is naturally characterized by higher salinity due to an
extremely high evaporation rate as a consequence of solar heating, and therefore any further loss
of water by desalination plants operated along its coast would make the Arabian Gulf hypersaline.
However, many scientists believe and state that the environmental impact of seawater desalination
on the Arabian Gulf as a whole is negligible because natural evaporation is magnitudes higher.
Using a simple mathematical model for a semi-enclosed sea of simple geometry, the role of natural
evaporation and seawater desalination in the Arabian Gulf is formulated.
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