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PNW Blue Carbon Working Group
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Tidal wetland graphic:
Barbara Harmon

What is blue carbon?
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- Blue carbon refers to the carbon captured by
and stored in tidal wetlands— e.g., marshes,
seagrass beds, shrub and forested swamps.

- Storing carbon in soils keeps it out of the
atmosphere, helping to mitigate climate change



Core objective: fill PNW blue carbon data gaps

= Geographic scope—PNW coastal area
from British Columbia’s Strait of Georgia
to California’s Cape Mendocino

= Habitat scope—PNW tidal wetland classes
= [and uses—natural and managed lands

= Link key environmental drivers to
variations in blue carbon metrics—tidal
inundation, channel and groundwater
level and salinity, wetland elevation plant

community...etc g4
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National Estuarine
Research Reserve System
Science Collaborative

C tal Carb p—
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PNW Wetland Types:
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* Soil carbon density and stocks

Ecosystem drivers (e.g., elevation,

salinity, plant communities)
Medford Database lead/curator: Dr. Chris Janousek, Oregon State

University Soil accretion and carbon

Coastal Carbon Atlas: Coastal Carbon Research Coordination accumulation rates
Network/ Smithsonian Environmental Research Center

Redding

GHG emissions ...coming soon



Carbon Stock Assessment (2016-2019) @ Rescarch Reserve sysem  GHG Emiissions (2020-2023)

Science Collaborative

O estuaries IYNCCOS o semsrsron, 6 estuaries

34 sites 39 sites

1. How do carbon stocks, sequestration rates, and
emissions vary by wetland type and land-use class?

WA WA

2. How do major environmental drivers such as
salinity impact sequestration and emissions?

i . 2017-2020
3. What are the potential effects of sea-level rise on OR

GHG emissions?
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e At each site measured total ecosystem
carbon stocks

e Soil carbon (cores up to 3m depth)
e Above and below-ground plant biomass

e 6 replicates per site

Kauffman et al. (2020) Global Change Biology



Carbon Stocks Results

Forested Tidal Wetlands
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Accretion and Carbon Accumulation

Undisturbed sites

Chehalis - | * 50cm cores
* Analyzed using Pb210 to calculate accretion rates
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Accretion and Carbon Accumulation
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Wetland GHG Emissions

Co, CH, N,O
20 yr global warming potential 1 84 264
100 yr GWP 1 28 265
photosynthesis
respiration

Wetlands are the largest
natural source of methane

'

Bridgham et al. 2013 Global Change Biology



GHG Flux Methods

GHG fluxes (CO,, CH,, N,O)

* 10 min measurements
(Licor/Gasmet)

» Dark treatment (no photosynthesis)

e 60s flushing to ambient
concentrations

e Light treatment

Environmental drivers

* Water quality: salinity, pH,
temperature

* Water table

* Biomass: species, cover, height

* Photosynthetically active radiation
(PAR)

* Soil temperature

e Soil accretion

e Soil characteristics

* Elevation

Collar Extensions
to accommodate plants



GHG Results - CO, PRELIMINARY RESULTS
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GHG Results - CO,
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PRELIMINARY RESULTS
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GHG Results - CO, PRELIMINARY RESULTS

- Boosted Regression Tree (BRT) model soil_temp
of'DARK CO2 data by environmental " _
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GHG Results — Methane and N, O PRELIMINARY RESULTS
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GHG Results — Methane and N,O PRELIMINARY RESULTS
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Conclusions

Carbon stocks
e Stocks differ by wetland type and with elevation in the NE Pacific [

e Woody wetlands > marshes > seagrass & tide flats

e Stocks can vary considerably within individual estuaries and sites

e PNW tidal swamps have high stocks, comparable to tropical
mangroves

GHG emissions
e BRT model shows promise for explaining drivers and predicting flux

e \Wet pastures which are low in salinity, and sometimes have high
water tables, can have high CO, and methane fluxes

e Dry pastures can have high N,O flux.

e Restoration of pastures to tidal influence can reduce emissions and
will likely continue to decrease over time as reference conditions
are restored.




Next Steps

* Complete GHG flux analysis

* Develop net ecosystem carbon
balance

* Develop a regional blue carbon
calculator

* Apply results to restoration and
climate-change forecast
modeling
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