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Global Mean Sea Level from Satellite AltimetryGlobal Mean Sea Level from Satellite AltimetryGlobal Mean Sea Level from Satellite Altimetry

Average Rate = 3.5 mm/year
(1993-2006)

[Mitchum and Nerem, 2007]

Thermal Expansion: (0.5) 1.2 - 1.6 mm/year

Mountain Glaciers: (0.3) ~0.9 mm/year

Greenland Ice Melt (0.05) ~0.5 mm/year

Antarctic Ice Melt: (0) ~0.4 mm/year

Land Water Storage: ?

SLR IPCC 2001: 1.8 mm/year



As sea-level rises, low-lying coastal areas
are prone to more frequent inundation and
salt water intrusion

As seaAs sea--level rises, lowlevel rises, low--lying coastal areaslying coastal areas
are prone to more frequent inundation andare prone to more frequent inundation and
salt water intrusionsalt water intrusion

Vulnerability maps are based on physical
processes and do not consider potential
responses of wetland ecosystems



Coastal wetlands maintain soil elevations within 
the intertidal zone through a combination of 
physical and biological processes
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Louisiana’s Coastal Wetlands
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Minimum submergence rate: 1.45 cm yr-1

Wetland Elevated CO2 Facility
National Wetlands Research Center
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Interactions of elevated atmospheric CO2
and soil factors on biological processes 

influencing wetland elevation
Collaborators:
Julia Cherry, Univ. Alabama
Jim Grace, USGS



Questions
Can elevated atmospheric CO2 influence 

vertical marsh building by stimulating 
organic matter accumulation?

How do salinity and flooding affect root zone 
responses to CO2 treatment?



Brackish Marsh Community
Schoenoplectus americanus (C3)

Spartina patens (C4)

Salinity: 5 levels
CO2:  380 and 720 ppm

Total = 60 mesocosms

Flooding: 3 levels

Flooded
Intermediate
Drained
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Root zone expansion



Field Plot CO2 Study
Smithsonian Environmental Research Center
Chesapeake Bay

Langley and Megonigal (2007):  1 year:  CO2 stimulated plant 
production and elevation gain via root zone expansion
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As sea-level rises, biophysical processes
and interactions with other global drivers
may aid in counterbalancing submergence
of some coastal wetlands.
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of some coastal wetlands.of some coastal wetlands.
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Temperate to Tropical 
Vegetation Shifts:

Coastal Louisiana

Spartina
alterniflora

Avicennia
germinans



Global Change Biology (accepted Nov 2007)

WHERE TEMPERATE MEETS TROPICAL:   

MULTI-FACTORIAL EFFECTS OF ELEVATED CO2, 
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Temperate to tropical 
vegetation shifts

Changes in accretion and elevation
dynamics?



Louisiana PDSI
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