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Ecosystems in focus for climate change mitigation

Forest Peatland
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Distribution of carbon in coastal ecosystems

tCO,e per Hectare, Global Averages

|

Seagrasses 5.1+ 1.4tCO, /hal yr
_ SoilCarbon Value:s
Tidal Sait Marsh | 5.0+ 0/0tCO, halyr for First Meter
- — of DepthOnly

8.3+ 1.4tCO, /hal yr (TotalDepth =
SveralMeters)

Estuarine Mangroves

Oceanic Mangroves

|

® Mean soil organic carbon

0.2+ 0.1 tCO, /hal yr

® Mean living biomass
| | |
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All Tropical Forests

o

Data summarized in Crooks et al., 2011; Murray et al., 2011



Rates of Wetland Loss

Ecosystem Global Extent Annual Rate
(km?) Of Loss (%)

Tidal Marsh 400,000
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Emissions fiom One Drained Wetland

I ' b | 1 Area under agriculture 180,000 ha

Rate of subsidence (in) 1 inch

5 to 7.5 million tCO./yr
released from Delta

1 GtCO, release in ¢.100 years

4000 years of carbon emitted

Equiv. carbon held in 25% of
Cali forniaos




Sacramento - San Joaguin Delta
Subsidence Reversal and Carbon Sequestration
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Net reduction with subsidence reversal:
| 62 tCOz/ha/Vr
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| (Sequest: 37 tCO, /ha /yr)
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(Baseline Emissions: 25 tCO, /ha/yr )
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Blue Carbon: Emissions, Economics and Policy

o

v NICHOLAS INSTITUTE REPORT CLIMATEFOCUS

Green Payments for Blue Carbon

et ks : Economic Incentives for Protecting
Mitigating Climate Change through Threatened Coastal Habitats
Restoration and Management of

Brian C. Murray’
Linwood Pendleton’

Coastal Wetlands and Near-shore W, Aaron Jenkin’

Samantha Sifleet*

Marine Ecosystems

Challenges and Opportunities

Stephen Crooks, Dorothée Herr, Jerker Tamelander, Dan Laffoley,
and Justin Vandever

March 2011

April 2011

NIR11-04

ustainable Development Vice Presidency

http://estuaries.org/climate-change.html



Blue Carbon Initiative

Science
Working
Group

Coastal
carbon:
Where and
how much?

Research

Filling the
current
knowledge
gaps

Advisory Group

Economics &
Policy
Woarking
Group

How to
develop
financial and
other policy
incentives?

Pilot Projects

Broad spectrum
of stakeholders

Capacity Building
-practitioner training
-policy

New and existing

CONSERVATION
INTERNATIONAL
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International Blue Carbon Scientific Working Group

Near term Long term
Acientific guidance
Aupport of IPCC AGlobal network development

AWetlands GHG national accounting

ADemonstration and publication

AGlobal Coastal Carbon Data Archive
MDevelopment of emissions factors

AGuidance documents
- Field data collection

- National assessment

Anform developing policy




PWA

IUCN

US State Department / NOAA
Government of Ecuador

The William J. Clinton Foundation
ESA-PWA

UNEP

World Bank

MARES/Forest Trend
Wetlands International
Verified Carbon Standard
RAMSAR Secretariat

Policy roadmap 1n preparation

Conservation International
Government of Indonesia

Linden Trust for Conservation
Restore Americads
Sylvestrum

Environmental Defense Fund

USDA Forest Service

Climate Focus

Nicholas Institute, Duke University

Coalition for Rainforest Nations
CBD Secretariat

Briefings to climate change neglootiators, and related

Es



VERIFIED
CARB=N

SA PWA -JCS STANDARD

A Global Benchmark for Carbon

VCS: Updating AFOLU Requirements
to include Wetlands Projects

- Standard for Project Activities

— General requirements for project design and GHG accounting
— Procedures for validation and verification

— Registry and c¢clearing house for oO0carbon

- Methodologies are step-by-step procedures for estimation of
emissions reductions and removals in line with the requirements
following accepted scientific good practice

» Project description or design documents provide information on

how a specific project complies with the requirements and applies
the methodology
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Blue Ribbon Panel: Action Plan

Findings of the
National Blue Ribbon Panel

Foundational Issues

onthe Development

grfa Groofnh?:sT \(A;I”IO“;“
otocol for Tidal Wetlands
Def|n|ng PrOJeCt Types Restoration and Management

. ACTION PLAN
Eligibility TO GUIDE

s _ PROTOCOL

Quantifying GHG Reductions DEVELOPMENT
Permanence Based on a workshop

convened by Restore
America’s Estuaries and
held April 12-13, 2010

Prepared by Restore
America’s Estuaries, Philip

Regional Case Studies

Williams & Associates, Ltd,
and Science Applications
International Corporation.

Managed (Tidal) Freshwater Marsh
Salt Marsh
Mississippi Delta

August 2010

RESTORE
AMERICA'S
ESTUARIES

http://estuaries.org/climate-change.html
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" Simulate Restoration

™ Biomass Seasonality

¥ Use my biomass depth profile

Physical Inputs
Century Sea Level Rise 24
Mean High Water 186
Mean Sea Level 105
Initial Rate SLR 0.24
Suspended Sed. Conc. 100
Marsh Elevation 175

Biological Inputs

max elevation 206.0

min elevation B85.0

max peak biomass 1600
OM decay rate -0.8

BGBio to Shoot Ratio 3.6
Refrac. Fraction (kr) 0.05
BG turnover rate 1.3
Max (95%) Root Depth 20
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PWA

Coastal wetlands are a component of carbon cycle
—not accounting for emissions (significant)

—Conservation more effective than restoration for C managt (generally)
—Need to develop landscape GHG budgets across salinity interface

Developing science and policy

— connect into network (i.d. point contacts, working groups)
—Methodologies for wetlands carbon projects will come

Management

— Subsidence reversal (supported by carbon financing) could get us
out of an ever deepening hole in the Sac-SJ Delta.

— Coastal wetlands: Financing may trigger but not pay for tidal
restoration



PWA

Real Demonstrate that reductions have actually occurred

Additional Ensure reductions result from activities that would not
happen in the absence of a GHG market

Permanent Mitigate risk of reversals
Verify reductions eyost

Verified Provide for independent verification that emission reports
are free of material misstatements

Owned Ownership of GHG reductions must be clear

unambiguously

Not harmful Avoid negative externalities

Practicality Minimize project implementation barriers
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Net Carbon Sequestration Potential

Wetland Type Carbon Methane Net balance
Sequestration Production
Potential Potential
(tons CO.e/acrelyear) (tons CO,e/acrelyear)
Mudflat (saline) Low (< 0.74) Low (<0.2) Low C sequestration
Salt Marsh High (0.7471 3.71) Low (< 0.2) High C sequestration
(salinity >20ppt)
Mangrove High (0.74i 3.71) Low 8 High Depends on salinity
Brackish Tidal Marsh High (0.741 6.68) High (0.511 10.12) Uncleaf!!
(salinity <20 ppt)
Freshwater Tidal Very High (8 - 25) Very High (5-12) Potential very high C
Marsh (Managed) sequestration[2]
Freshwater Tidal Marsh| Very High (2.02+) Medium to very high Uncleard Net GHG

emissions uncertain

Estuarine Forest High (1.491 3.71) Low (< 1.01) High C sequestration

[l Too few studies to draw firm conclusions. CH, emissions brackish wetlands may negate carbon sequestration within soils. Further research
required.

2 Too few studies to draw firm conclusions. CH, emissions from freshwater tidal wetlands may partially or fully negate carbon sequestration
within soils.
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Long-term carbon seqguestration and storage
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Global Carbon Burial by Ecosystem (Mt C / yr)
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Rate of Carbon Sequestration in Sediment (TgC/yr)

Salt Marsh  Mangrove Seagrass Tropical Temperate Boreal Forest Peatlands
Forest Forest

-50 -
Ecosystem
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Long-term release of carbon from organic solls

Pre-1880: Freshwater Tidal Marsh

Land Subsidence in the Delta
Delta Atlas reprinted 1995
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CO, Emissions from Drained Wetlands (million tons)
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How Big is Blue Carbon?

CO, Emissions

( Mt/year )
REDD ~4.000
Peat ~2,000

Blue Carbon ~300-900
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