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Global Sea Level Rise: Estimation & Prediction (1800-2100) 

0.1 mm/yr 
~1.8–2.2 mm/yr 

0.4–0.6 m above 
the 1990 level 
[IPCC, 2007], 
[Siddal et al. 2009] 

Other projection: 
1.4 m [e.g., Rahmstori, 2007] 

Bindoff et al. [2007], Shum et al. [2008] 



State of the Sea-Level Budget: Closure between Geophysical 
Explanation and Observations of Sea-Level Rise 

Goal is to reduce the uncertainty in observations 



Global Sea Level Rise Observed By Satellite Altimetry (1985–2008)
Estimated sea level trend (1985–2008): 2.7±0.4 mm/yr   

After GIA correction (ICE4G): Trend = 2.9 mm/yr

IB corrected
Seasonal signal not removed 



Satellite Altimetry Reveals that Sea-Level Rise is not Uniform 

Altimetry estimated trend (1985–2008): 2.7±0.4 mm/yr, 2.9 mm/yr w/ GIA correction
Tide gauge estimated sea-level trend (1900–2006): 1.7 mm/yr



Estimated sea-level trend (1985–2008): 2.9±0.4 mm/yr   

Much larger errors in the polar oceans 



   Sea-Level Rise In High-Latitude RegionsSWOT 

• Significant climate signals in polar oceans: ice mass loss from ice-sheets, 
permafrost, glacier melts (e.g., Alaskan, Patagonia and Swalbard), higher 
warming of the Arctic Ocean, water storage changes in Arctic river basins. 

Errors in Altimetry Observed Polar Ocean Sea Level Trend (1985–2008)

• Lack of high-latitude sea-level tide gauges, & they are significantly affected by 
uplifts due to GIA & elastic loading.  Current altimetry lacks spatial resolution. 



   Sea-Level Rise In High-Latitude RegionsSWOT 

• Current observations 
(gauges & altimetry) lack 
spatial resolution to detect, 
e.g., glaciers & ice-sheet 
melt water signals 

• GRACE ocean 
(bottom pressure) 
observations lack 
spatial resolution and 
also have signal 
leakage problems 



   Sea-Level Rise In High-Latitude RegionsSWOT 

• What is the contribution of polar ocean to global 
sea level rise? 

• Can we detect or quantify the sea level rise signal 
resulting from accelerated ice-sheet and glacier melt? 



   Hydrologic Contributions to Sea-Level Rise SWOT 
Human-Impoundment of Water in Reservoirs

Chao et al, Science, 2008 

Reduced sea level rise by 0.55 mm/yr 



   Hydrologic Contributions to Sea-Level Rise SWOT 



GRACE observed land water mass 
gain/loss, 2002–2007, (CSR RL04 
used, GIA not removed) 

GLDAS model predicted land water 
balance (2002–2007, excluded ice-
sheets).  Predicted sea-level 
change due to self-gravitational 
(elastic loading) included. 

   Hydrologic Contributions to Sea-Level Rise SWOT 



   Hydrologic Contributions to Sea-Level Rise SWOT 



   Hydrologic Contributions to Sea-Level Rise SWOT 



                Coastal Impacts of Sea-Level Rise SWOT 

• Assumed vertical datum is 
perfect and accounted for 
the temporal variations

•  Current limitation of spatial 
resolution on coastal sea-
level is grossly inadequate to 
study coastal impact of sea-
level rise 



                Coastal Impacts of Sea-Level Rise SWOT 

• Direct & accurate link between land and sea with refined 
vertical datum

• Quantification of sea-level rise hazards in the estuary 
and coastal regions 

• Contribution of improved storm surge prediction/
modelling in low-lying coastal regions 


