Impact of Rapidly Rising Sea levels on Infrastructure of Coral Atolls 

Statement of Problem

There is also a strong consensus in the scientific community that greenhouse–induced warming is occurring, and that one result of such warming is an acceleration of sea-level rise. Sea-level rise in the near future is particularly significant for low-lying coral atolls, many of which have maximum elevations of less than 5 m above present sea level. Indeed, rising ocean levels are already impacting a number of island nations at present, including the Marshall Islands. Loss of valuable coastal land and groundwater resources as well as hazards from storm inundation are clear impacts of rising sea levels. 
Objectives

A major objective is predict the effect of the projected rapid sea-level rise on fresh water resources and risk from marine inundation to low-lying  coral atoll communities. The over-arching question is “How will sea-level increases of 15, 50, or 100 cm, and possibly more, affect the fresh water supply, and increase hazard risk from storm and tsunami run-up? At present there is almost no information on this topic.
Work Strategy

This work focuses on making detailed topographic and bathymetric maps for islands at risk”, and conducting on-site studies of key “areas of high risk” to better understand how they will be impacted. This includes shallow aquifers, wetlands, and low-lying populated areas subject to storms and high waves. Atoll islands and other coastal aquifers consist of a freshwater lens “floating” on seawater, the thickness and quality of which is in part related to the size of the land mass. Field studies of selected atolls, along with placement of advanced satellite-linked in situ sensors, will be used to measure relative sea level and detect changes in water quality; numerical models based on lidar (topographic and batymentric) maps will be used to predict storm run-up and flooding.

Relevance and impact

Droughts plague all islands of the Pacific and uncertainties in future weather patterns makes planning for adequate water supplies difficult. Decreased land area, less dependable supplies of fresh water, and increased storminess and storm run-up are all of concern to inhabitants of low-lying atolls. This work will have a significant impact on planning for safety and drinking water security.
Partnerships
This work will benefit from coordination within the Bureau (especially Water). Important partners include the Interior (FWS, OIA), NOAA, and Department of State. Many low-lying islands are within the purview of the US and US Coral Reef Task Force. The international scientific community will be an important partner in this work. 

