The Impacts of SLR on The Kingdom of Bahrain Coastal Area

Sea Level Rise (SLR) and extreme water levels are among the most important signs of the impacts of climate change, causing major threats to human beings around the world particularly in low lying coastal areas. The potential impacts increase when populations and their related economic activities are highly concentrated along the coastal zones (McGranahan et al.,2007;  Nicholls et al., 2008).

The Kingdom of Bahrain (fig. 1) as a Small Island Developing State (SIDS) has a very limited capacity to adapt to climate change - induced SLR due to the inability to accommodate significant landward migration of coastal habitats (1NCR, 2005; 2NCR-Bahrain, 2012; UNISDR, 2009a). The country has  small land mass, which not exceed 750 Sq Kilometer, high population densities (1755/km2) and fast population growth rates (CITO, 2014). Most of the coastal areas of the islands do not exceed 5m above the current mean sea level (2NCR-Bahrain, 2012, Aljenaid, 2012) and most of the intensive development is located on the narrow coastal plains. It is therefore physically and economically difficult to accommodate retreating landward-migrating coastal habitats, or to establish zoning setbacks from coastal areas for new development. Coastal and marine areas are important natural resources subject to pollution, over-exploitation (2NCR-Bahrain, 2012) coastal development and extensive dredging and land reclamation (150 km2/year) (CITO, 2014).

The IPCC 4AR (Solomon, 2007) indicated that the global mean sea level was rising during the 20th Century at an average rate of 1.7 ± 0.5 mm/·yr. The rate of sea level rise has been accelerating in recent decades. Global climate models have predicted a global SLR of between 0.18m and 0.59 m. Recent studies suggest that SLR may range from 0.18 m to 0.79 m by 2090-2099 relative to 1980-1999, including an allowance of 0.2 m for uncertainties associated with the ice sheet flow. 

Bahrain Islands could be affected by SLR under all scenarios. It is expected that 10% (74 km2) of coastal areas  could be inundated by sea water if SLR between 0.3 -0.50 m (fig. 2), in a scenario of slow melting ice to 2050. While It could reach more than 19% of the area, which is equivalent to 145 km2, in a scenario of rapid melting ice  for the same period (fig 3). As for 2100, it is expected the inundated areas will increase under all expected scenarios. It will be equivalent to 19% (145 km2) in case of non-accelerated melting of the ice, doubled to 253 km2 (33%) at a rate of melting of slow ice  increasing to 51% (383 km2) at the accelerated melting of ice.

To protect the building facilities and new development along the coastline  from sea level rise, Bahrain adopted a regulation for sea fill (reclamation) levels varying  from 1.75 to 4.75 m, depending  the shallow water bathymetry (Fig 4).

Bahrain is also one of the first Arab countries that have adopted a plan on the Hyogo Framework for Action 2005-2015. Bahrain has achieved progress in the implementation of the priorities of this plan, developed a national policy, legal and legislative frameworks, and developed a mechanism for the coordination of multi- national sectors to reduce the vulnerability of at-risk citizens (UNISDR, 2009b). The Kingdom has issued a Code of Civil Defense in 1990, and established the Civil Defense Council in 1991 (Ministry of Foreign Affairs, 2009), followed by the formation of the National Committee for Disaster (Prime Minister's decree No. 28/2006).
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Figure 1. Kingdom of Bahrain  (Source: Arabian Gulf University, Dr. Sabah Al-Jenaid)
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Figure 2: Land that could be inundated under a scenario  0.5 Sea Level Rise  (Source: Arabian Gulf University, Dr. Sabah Al-Jenaid)
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Figure 3: Land that could be inundated under a scenario 1-1.5 m Sea Level Rise (Source: Arabian Gulf University, Dr. Sabah Al-Jenaid)

[image: ]
Source: Bahrain’s Ministry of Public Works recently released a new manual to be adhered for all land reclamation and dredging activity in the Kingdom (2010) 
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