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estoration planning for 26,000
a of wetlands

$3 billion dollars cost estimate
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Continuum of coastal ecosystems
— loss over time
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Long term carbon sequestration




Distribution of carbon in coastal ecosystems
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Drainage brings carbon loss
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Drainage is wide spread in coastal

Humber -Wash: 1.4 billion tons of CO, released
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Estimating Global “Blue Carbon” Emissions from
Conversion and Degradation of Vegetated Coastal
Ecosystems

Linwood Pendleton'”, Daniel C. Donato®*”, Brian C. Murray’, Stephen Crooks®, W. Aaron Jenkins',
Samantha Sifleet?, Christopher Craft®, James W. Fourqurean®, J. Boone Kauffman’, Niria Marba®,
Patrick MEgDnigaI“, Emily Fidgeunm, Dorothee Herr'', David Gordon', Alexis Baldera™

Table 1. Estimates of carbon released by land-use change in coastal ecosystems globally and associated economic impact.

Inputs Results
MNear-surface carbon susceptible

Global extent  Current conversion  (top meter sediment+biomass, Carbon emissions | Economic cost
Ecosystem (Mha) rate (% yr ') Mg CO; ha ') (Pg CO, yr ') {Billion USS yr ")
Tidal Marsh 2.2-40 (5.1) 1.0-2.0 (1.5) 237-549 (593) 0.02-0.24 {0.086) 0.64-9.7 (2.6)
Mangroves 13.8-15.2 (145)  07-30(1.9) 373-1492 (933) 0.09-0.45 (0.24) 3.6-18.5 (9.8)
Seagrass 17.7-60 (30) 04-26(1.5) 131-522 (326) 0.05-0.33 (0.15) 1.9-13.7 16.1)
Total 33.7-115.2 (48.9) 0.15-1.02 {0.45) 6.1-41.9 [18.5]

Compare to national

. Poland Japan
aemissions from all sources
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Emissions from One Drained Wetland:
Sacramento-San Joaquin Delta

e

Area under agriculture 180,000 ha

Rate of subsidence (in) 1 inch

3-5 million tCO,/yr
released from Delta

1 GtCO, release in c.150 years

4000 years of carbon emitted
Equiv. carbon held in 25% of
California’s forests
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Elevation above sea level (cm)

Elevation above sea level (cm)
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Subsidence of SJ-Sacramento Delta Peatlands

Problem Solution
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- Carbon Capture Wetland Farm Bio-Sequestration
Stops peat oxidation and accretes “proto-peat” rapidly

Continuously submerged about 1 ft
Low oxygen conditions

Balance between plant growth and
reduced decomposition

Average annual soil sequestration:
1 kg C m? yr!in soil
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xperimental Wetland “Peat” Accretion: Surface Elevation
Average gain of 2 inches per year
/ Average gain of 1 kg carbon per m? per year
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| Net GWP Fluxes (from Eddy Covariance April 2011-2012)

Wetland Corn
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Snohomish Estuary
(draft data)

» 4000 ha original marsh, 600ha
remaining.

= Mostly converted to agriculture
and abandoned agr (wet sails).
» Subsided by c.2m

» 4.4 Mt CO2released since 1930
(conservative estimate).

» 2000 of readily restorable land,
(1000 restoration planned)
would sequester 1.5 Mt CO2

» Sea level rise would add to
sequestration by restored
wetlands.

» Snohomish represents about
10% of drained fidal marshes in
Puget Sound (in progress)
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Snohomish Estuary: soil carbbon
sequestration (draft data)

Land for type Sediment Carbon
Accretion rate | accumulation
(cm / yr) rates
(Mg CO2/ha/yr)
Quiladeda Natural marsh 0.43 4.0
Marsh
Heron Point Forest wetland 0.18 2.0
Oftter Island Forest wetland 0.58 6.3
North Ebey Restoring marsh 1.61 13.9

Spencer Island Restoring marsh 0.35 3.3




What about remaining and restoring
wetlands, and their response to sea level
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Ground Surface Elevation (m, NAVD)
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Low Marsh Response 1o SLR for
Ranging Sediment Availability
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Conclusions

®» Emissions from coastal marshes are significant.

= Dijstribution of ongoing and new emissions
uncatalogued.

®» Emissions from converted wetlands greater than
restoring wetlands, though exceptions exist.

» Collection of Tier 2 emissions factors would inform
regional accounting, refined for local ecological and
activity conditions.
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