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Description

Local Sea Level (LSL) rise is among the likely major impacts of future global warming requiring expensive coastal protection measures and/or severe adaptation strategies. The very existence of small island states may be at jeopardy from LSL rise in conjunction with short-term disturbances.  Particularly if combined with land subsidence, an increase of sea-surface height will lead to major inundation in many coastal areas. A long-term increase in LSL will also change the risks associated with storm surges and hurricanes, leading to potentially extreme disasters in coastal areas with dense urban settlements. Loss estimates for single major disasters due to storm surges and hurricanes hitting urban areas, for example, in North America or East Asia are in excess of $100 billion. Today's planning decisions will have long-term implications for coastal sustainability and decision makers face a trade-off between burdening national economies today with very high costs of coastal protection, mitigation and adaptation and leaving the costs of major disasters to be born by future generations. Informed decisions will only be possible if predictions of the range of future LSL rise are made available with reliable estimates of uncertainties as inputs for risk and vulnerability assessments. Secular changes in LSL are the result of a location-dependent mix of factors including ocean temperature and salinity changes, ocean and atmospheric circulation changes, mass exchange of the ocean with terrestrial water storage and the cryosphere, vertical land motion, and geomorphology and bathymetry of coastal estuaries and lagoons. Recent assessments of LSL changes for several coastal areas, including the Dutch Coast, the Northern Adriatic, and the southern coast of the USA showed that the current aleatory uncertainties in observations relevant to past and current LSL changes combined with epistemic uncertainties in some of the LSL forcing functions produce a large range of plausible future LSL trajectories. In particular, the interaction between ocean and ice as observed over the last decade points to a large uncertainty in the response of ice sheets to climate change. Coupling the large range of plausible sea level trajectories with uncertainties about inundation risks and incomplete environmental, social, and economic data, as is the case in many developing nations, leads to considerable uncertainties in risk and vulnerability assessments. Thus, decision makers often lack sound scientific bases to determine reasonable mitigation and adaptation strategies. 

The proposed white paper will review the current best practice in LSL predictions, as well as risk and vulnerability assessments. It will identify the major observational and information gaps that contribute to large uncertainties and describe a road map towards improved decision support through extended observations. We will also address the currently large North-South differences in near-shore observation, monitoring, prediction, and early warning systems, assess the impacts these differences have on risk and vulnerability assessments in developing countries, and identify strategic targets for capacity building. The white paper will leverage the findings and recommendations of recent workshops organized by the GEO Coastal Zone Community of Practice (http://www.czcp.org) and other groups, consult relevant reports of national and international agencies, and integrate input from existing expert panels.

