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Gauges Measure Relative Sea-Level

Measured by tide gauges

LONG TERM RELATIVE SEA LEVEL TRENDS FOR THE UNITED STATES
NOAA Sea Levels Online: www.tidesandcurrents.noaa.gov/sltrends/sltrends.html
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- Local relative sea-level trends have been calculated at
~ 117 US locations using at least 30 years of sea-level data.
More than half of these stations have trends greater than

2 mllllmeters/year. Thrs figure shows reglonal trends

Sea Levels Online Web site for more infonnatlon on
local station trends.
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Relative Sea-Level Trends
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Post 19" Century Sea-Level Rise
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Global Sea-Level Rise
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Sea-Level Rise Is Not Uniform

Sea Level Trends 1993-01/2010-01 (mm/year)
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Accelerated Loss of Land Ice

Continental Glaciers

Cumulative mean annual mass balance
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Heat Content Anomaly (10%" Joules)

Closing the SLR Budget

Earth's Total Heat Content anomaly

1 — Land & Atmosphere Heating
4 — Ocean Heating

1 Murphy et al. 2009
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Semi-Empirical Projection of SLR

Sea Level Change (cm)

Projected sea-level rise calculated from global temperature
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New Findings Since IPCC AR4

# Altimeter trends (>3 mm/yr) vary with climate but continue.
# Contribution of polar ice sheets and glaciers is increasing.
# Regional variability due to non-uniform thermal expansion.

# Kinematic constraints on polar glaciers likely constrain SLR
to 2 m during this century, more likely around 0.8 m.

# Submarine melting important in ice sheet mass loss.

# Empirical models based on temperature projections suggest
20" century SLR at least twice that of IPCC.

# 6 m or more of SLR over several centuries likely to be
locked in as a result of 215t century warming.
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Some Ciritical Needs

# Sustained ocean observing system, particularly in areas
iInfluencing ice sheets.

# Models capable of reliable projections of land-ice melting
and thermal expansion.

# Coastal system models capable of projecting inundation,
tidal exchange, storm surge, estuarine ecosystem
dynamics, and wetland and landform responses.

# Socioeconomic decision-making tools to inform adaptation
decisions.



“‘Science is a way of trying not to fool yourself.”
Richard Feynman

# boesch@umces.edu
# www.umces.edu/president/
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