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Abstract  
This study aimed to evaluate the current Kuwait Environment Public Authority (KEPA) water quality 
monitoring stations of Kuwait Bay and  to propose a systematic mechanism  to develop an optimal 
network of sampling stations. Three years of monthly data were used over six existing stations and a 
fieldwork  campaign was  conducted  over  twenty  sampling  sites  (December  2011).  Field  sampling 
locations  were  selected  based  on  stratified  random  sampling  scheme  oriented  by  existing 
classification Map of Kuwait Bay. Dataset was  initially examined using statistical methods and then 
ArcGIS was  used  for  the  spatial  assessment. Generated  distribution maps  of main water  quality 
parameters  (e.g. DO, pH, nitrate)  coupled with Cluster Analysis  showed  that  the  current  six KEPA 
stations might be statistically represented by two only. Furthermore, the existing sampling network 
is not adequate to highlight the relatively polluted Sulaibikhat area of Kuwait bay. The Geo‐statistical 
approach was proven to be highly relevant to propose any  future modification of KEPA’s sampling 
network at Kuwait Bay, meanwhile assuring the temporal continuity with data acquired since 1985 
and enhancing the spatial significance by including hotspot zones such as Sulaibikhat area.  
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1 INTRODUCTION  
Kuwait Bay is a unique ecosystem in Kuwait’s territorial waters.  It is known for its large shallows and 
tidal flats formed by mud, sand and rock, which include various ecosystems (Al-Sarawi et al., 1985; 
Hasegawa et al., 2002). The intertidal mudflats in Kuwait Bay are important feeding areas for shore 
birds, which either stop in Kuwait on their migratory route or overwinter, and it provides habitat for 
several invertebrates including microfauna, meiofauna and macrofauna (Al-Yamani et al., 2004). 
During the last few decades, Kuwait's marine environment experienced adverse incidents on regional 
and local scale threading the quality of water. The state of Kuwait unexpectedly witnessed a steady 
growth in population, doubling in 30 years. As a consequence of meeting the population’s needs, 
many governmental and private sector facilities, such as desalination plants, power plants, 
recreational facilities, hospitals and other urban and industrial facilities, have been constructed along 
Kuwait Bay’s coastal area which represents 54% of all developed coastline in Kuwait (Al-Mutairi, 
2010). Most of these facilities discharge their effluent directly into the Bay. These discharges have 
been found to cause deleterious effects on the biota of Kuwait’s marine environment (Bu-Olayan and 
Thomas, 2006). Hence, as Kuwait Bay is suffering from serious pollution from point and non-point 
sources (Al-Yamani et al., 2001) it is crucial to adequately monitor its water quality. In fact, Kuwait 
Environment Public Authority (KEPA) has been monitoring and collecting water samples from marine 
and coastal water of Kuwait, including those of Kuwait bay, since 1985. Although anthropogenic 
activities have increased dramatically after that date, KEPA monitoring stations number and locations 
have not been reviewed to monitor the effects of new activities along the coast. Therefore, the main 
objective of this study is to use a geo-statistical approach to evaluate KEPA’s water quality Sampling 
Stations Network at Kuwait Bay. 
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