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Causes and Effects of Sea Level Rise 



From the bottom of the ocean to the top of the 

atmosphere, we monitor Earth’s climate system 



Multiple observing systems — tide gauges and 

satellites — show that sea level is rising 
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Average global sea level is rising at 

an accelerating rate.   

 

Why? 
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Global maps of humanity’s ‘footprint’ 



Population doubled & then doubled 

again over the last century—from 1.65 

billion to more than 6 billion inhabitants.  

In that same time span, there was a 

rise in the three most abundant human-

emitted greenhouse gases, mirroring 

the growth in human population.  

Isotopic analysis and carbon cycle 

models established that the increase in 

carbon dioxide was due to fossil fuel 

combustion.  

With the rise in those greenhouse 

gases, Earth experienced an unusually 

rapid rise in its average temperature—

increasing 0.7°C since 1880. 

Human ‘fingerprints’ on the climate system 



As climate models predicted, the Arctic has been 

the most rapidly warming region on Earth 

Surface temperature anomaly 

data collected by NOAA 

Earth-observing satellites 

since 1981 show that most of 

the Arctic region is warming 

(red shades) and that, 

overall, the Arctic is Earth’s 

fastest warming region.   
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As a result of the warming, Arctic sea ice            

has been thinning and shrinking in extent 
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The ocean’s heat content is rising, which directly 

contributes to sea level rise 
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Also, polar warming leads to ice 

sheets melting, which contributes 

directly to sea level rise. 

NASA, NOAA, NSF and DOI 



Widespread melting on Greenland in 2012 
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Shepard Glacier, Glacier National Park, USA 

When the park was created: over 150 glaciers 

In 2005: 27 glaciers remaining 

 

1913 

Space-based & surface-based surveys reveal a 

worldwide melting trend among most glaciers. 

2005 
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Local sea level changes aren’t uniform globally. 

A range of factors 

affect local sea 

level, including 

land subsidence 

and uplift, tides 

and currents, and 

varying heat 

content and 

salinity.  This map 

shows observed 

changes in 

relative sea level 

from 1958 – 2008.  

Some areas saw 

greater than 8 

inches of rise over 

the past 50 years.  
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Satellites’ view of global sea levels shows an 

overall rise, but regional variations. 
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Putting sea level rise into contexts of both 

historical ‘normal’ and future projections 

NOAA’s Role in Sea-level Rise 

Sea level is now tracking 
near the upper limit of 
these projections 

Range of (stable) sea level during 
development of modern society 

20th Century rise an 
order of magnitude 
larger than previous 
thousand years 

Ice sheet uncertainty 

16 



NOAA Digital Coast website has tools to help you 

visualize what SLR may mean for your community 
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