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All tidal wetlands are blue carbon
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How do flooding and salinity affect the carbon
balance of coastal forested wetlands?
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Effects of salinity vary across time and space

Days Saltwater Flocculation of sediments; B
precipitation and mobilization of ) )
Na* CI Fe, Mn, Al, Si, Ca Physicochemical
Mgz+ caz+ L
T NH,* Release
S0,” v A4
[ .
Elemental Cycling Biogeochemical
Weeks ¥
> C N
::\Fé‘P T }*—) Increased
/ . seedal M |NH,'release
a C
v L 4 ! PO,* mobilization
Inci:)enaiied H*, tﬁ;;e;lc_e metal H,S ! .
stress mf\)| t'éi?ct;'g,n’ toxicity ! ; Individual
¥ v ¥ ! |
Months Competitive advantage brackish over freshwater species { i
Py ]
Microbes (€~ »| Plants [€-»| Animals [ |/ : Community
\_mQ L U AN | :
|
: I |
Years & | v dv ¥
: it ncrease —
Spegﬁfse ggwf):rfétlon |, organic matter|<-»N, P Eutrophication Ecosystem
productivity Hnes atl.lezsatton
A p 2% A ~_ _|Surface elevation and
; ™ =» geomorphology
Decades Regional | Hydrology € Region

. )
species pool

Herbert et al. 2015 Ecosphere



Sea Level Rise

Projections:
5900 km< are vulnerable
toSLR of 1.1 m by 2100

(3 TERRIBLE THINGS HAPPEN
[ TERRIBLE. THINGS HAPPEN, BUT MORE SLOWLY

Poulter et al. 2009



Salinity in the sounds has been

Increasing
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Ditches increase vulnerability to saltwater
Intrusion

Bhattachan et al. 2018. Elementa






Salinity and drought reduce DOC by 50%
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*Drought 20% decline
e Saltwater 29% decline
*Drought + saltwater 49%

Arddn et al. 2016 Biogeochemistry
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Salinity increased methane by 300%
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Methane can increase with increasing salinity
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Microbial communities get less diverse with

salinity

Observational

Delaware Delaware Alligator
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Vegetation changes along salinity gradients
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Leaves turn less green when experiencing

salinity
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“Atree Is a passage between earth
and sky” R. Powers

Melinda Martinez

GHGs & GHGs GHGs

02\ \ CH, | co.! 2
_ \ Ccemae ool cof | mot

I o, I cHi{ cHf

| Methaﬁogenesis |
CH,

Art by M. Martinez



CO, Equivalent Flux
(mg CO, m? hr')

Trees emit 25% of soil emissions
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CH, is oxidized as it moves through snags
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Microbial communities in shags were mostly
methanotrophs -
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Who accumulates more C and N?
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If these forests are lost, it would take 200-600 years to replace that C

Bullneck swamp Pledger Harbor
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Using the trajectory of change to identify windows of
opportunity for management
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Mapping forest change trajectories to help prioritize
management
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SLR and storms affect tree growt
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Trend (mm/yr)
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Saltwater intrusion vulnerability leads to
elevation loss
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Conclusions

* Coastal forests are vulnerable to salinity,
flooding, and storms

* Salinity can increase CH, fluxes

* Snags can both release GHG and reduce
CH,

 Storms and sea level rise alter tree growth
at large scales

* Salinity can alter soil elevation gains
* Need more studies!
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