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Climate change and
coastal freshwater wetlands

e Altered precipitation

 Decreased river discharge

e Sea-levelrise

— Increased saltwater

incursion P ane

Sodium (Na*) 10556 g BB A S evel rise
e | Water quality, |
Salinity

Meubauer & Craft. 2009. Global change and TFW.

Sulfate (SO,27) 2.649 g

Magnesium (Mg®") 1.272 g
Bicarbonate (HCO5™) 0.140 g

Calcium (Ca®*) 0.400 g
Potassium (K*) 0.380 g

Chloride (CI") 18,980 g

Other



Wetland restoration

How do drought and saltwater incursion alter carbon and
nitrogen export in a coastal plain freshwater restored wetland?
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Timberlake Observatory for
Wetland Restoration (TOWeR)

* Privately owned 1000ha mitigation bank

e Focus - 440ha agricultural field (formerly pumped)

e Two constrained inflows — single outflow

e Surrounded by preservation wetlands

e <5 mrange in surface elevation

o Freshwater with wind-driven tides & bidirectional flow
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Are there trade-offs when restoring
water quality benefits?
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Are there greenhouse gas tradeoffs
associated with wetland restoration?

e Noincrease in GHG

CO2 equivalents (mg - 2 - h1)
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Drought-induced saltwater
incursion
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Salinity increases NH, in restored site
more than two reference wetlands
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Manipulative experiment
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Salinity also decreases nitrification

NO,-N (ppm hr™ g soil™)
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How important could this be?

e Henman and Poulter 2008

e 1661 km? wetlands will be
flooded by 2100

e 149Tg C
e 18,000 Mg NH,*
* % Mississippi annual NH,*

I Forest functional type
[ Herbaceous functional type

I shrubland
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DOC declines with SWI
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POC formation (% initial DOC)

POC formation increases with
increasing conductivity
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DOC (mg/L)
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Does salinity change the composition
of DOM?

e C:N ratio
e Fluorescence
e EEMs and PARAFAC
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Summary

* Increased salinity
— Increased NH,
— Decreased DOM export
— Decreased tree growth (Powell poster)
— Increased decomposition (Korn poster)




Restoration as climate change
adaptation

e Marsh restoration
iIn NYC

LA master plan

e NC coast
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Questions?
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