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Greenhouse Gas Assessment
USGS LandCarbon Project

1. Assessment requirements and scope
2. Methodology and recent results
3. Assessment plan for FY11-12
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Why is this Assessment Needed?

« Policy makers and stakeholders need to know a range of
future potential choices, their effectiveness and
consequences related to C and GHG mitigation.

 Need to improve spatial footprint of current knowledge to
match the scale of policy applications

 Need to Improve understanding of uncertainties related
to carbon and GHG ecological processes

* Need for integrated knowledge about all ecosystems

EUSGS
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Requirements and Scope




EISA Sec 712 Requirements

= Assess ecosystems: both terrestrial (forests, shrub and grasslands,
croplands, wetlands) and aquatic (rivers, lakes, coastal waters)

= Estimate baseline and potential carbon stocks and sequestration
capacities

= Cover fluxes of CO,, N,O, and CH,
= Evaluate land management and ecosystem restoration activities

= Evaluate effects of natural and anthropogenic processes (e.g.
climate change, wildland fire, land use and land cover change)

= Consultation and cooperation (e.g. USDA, Forest Service, EPA,
NOAA, and DOE)
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Why Estimating Ecosystem Carbon Stocks
and Capacities?

» Carbon in ecosystems is a key indicator of the overall CO2
emissions and carbon balance between lands and atmosphere

» Biomass and carbon are natural resources, and they are important
ecosystem properties; increased land use and global climate
change may lead to losses in the resources

» Carbon in ecosystems may be managed as credits to mitigate
global climate change
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Why is this Assessment Needed?

Policy makers and stakeholders need to know a range of future
potential choices, their effectiveness and consequences related to C
and GHG mitigations

Need to improve spatial footprint of current knowledge to match the
scale of policy applications; need to improve understanding of
uncertainties related to carbon and GHG ecological processes

Other assessments exist, but there is an urgent need for integrated
knowledge about all ecosystems




USGS National Carbon Sequestration

Assessment — the Scope
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Presenter
Presentation Notes
USGS assessment will cover five major ecosystems as listed.

We will analyze effects of land change on ecosystem capacities for carbon sequestration and greenhouse gas fluxes.  We will look at both reference conditions (that is, future land use follows a business as usual trajectory), as well as “mitigation” conditions, that is future land use following a more altered, deliberate policy and management change trajectories



Methodology and Recent Results




Methodology for the assessment

USGS developed this methodology
In consultation with many other

A Method for Assessing Carbon Stocks,

parhon Sequestration, a_nd Greenhouse-Gas Fluxes fe d e ral ag en Cl es an d Oth er
in Ecosystems of the United States Under . ~
Present Conditions and Future Scenarios (@) rg anizations:

 USGS Science Investigations
Report 2010-5233

« Available at
http://pubs.usgs.gov/sir/2010/5
233

Scientific Investigations Report 2010-5233

U.5. Department of the Interior
U.5. Geological Survey
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Ecosystem
definitions

IPCC ecosystems

Land cover

Forests

Deciduous
Evergreen
Mixed
Disturbed
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Shrub and grasslands

Shrub/scrub
grassland/nerbaceous
Sedge/herbaceous
Lichens,

Moss

Croplands

Cultivated cropland
Irrigated land
Pasture/hay

Wetlands

Forest wetlands
Herbaceous wetlands
Costal salt-marsh wetlands

Aguatic systems

Lakes, ponds, reservoirs
Rivers

Estuaries

Coastal waters




LLand cover map from Landsat
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Presentation Notes
Starting from 1992 NLCD land cover map


Observed Land Change

Wildland fires

Forest cuts
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Presenter
Presentation Notes
This shows what USGS can do: using remote sensing to monitor land changes. These are the actual, observed data that are used in our models


Measured water chemistry data, including

dissolved and particulate organic carbon
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Presenter
Presentation Notes
Carbon and other greenhouse gas fluxes in aquatic ecosystems are accounted using different methods.  Here we see USGS sampling locations along major water ways and inland water bodies


Recent LULC Trends — Key Input Data for
Constructing Future LULC Scenarios

Developed
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Per penod change in the Mississippi Valley Alluvial Plain and the Mississippi Loess Plains ecoregions as measured by the USGS Land Cover Trends reseach project.
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Presentation Notes
We use existing USGS studies as the primary input, plus other ancillary information. USGS has been tracking land changes using Landsat data.  These changes represent land coversions, management, and disturbances from 1970s to present.

Based on the intersection of Land use/cover histories, expert knowledge, quantitative SRES projections of LULC, and other external modeling efforts.
Spatially, temporally,  and thematically enriched set of IPCC SRES-based scenarios
 
Primary requirement – Consistent and reasonable!
Explore a wide range of regional LULC futures
Avoid excessive complexity and lack of transparency



Reference Scenarios Developed

Developed
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Presentation Notes
The existing knowledge is used as the input to produce these future reference scenarios about land use and land cover changes

Regional LULC and management Reference scenarios with annual LULC/management projections

Based on the intersection of Land use/cover histories, expert knowledge, quantitative SRES projections of LULC, and other external modeling efforts.
Spatially, temporally,  and thematically enriched set of IPCC SRES-based scenarios
 
Primary requirement – Consistent and reasonable!
Explore a wide range of regional LULC futures
Avoid excessive complexity and lack of transparency
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A1B Prototype
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Model Run 2001 to 2050
Reference Scenario - IPCC A1B
» Mitigation scenario includes:

Forested Wetland restoration in Mississippi
Alluvial Plain

Increased afforestation in Mississippi Loess
Plain
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Increase forest cutting cycle period
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Presenter
Presentation Notes
Methodology also calls for developing “mitigation scenarios” – deliberate land use and land management actions to increase carbon sequestration

For our initial work testing the methodology, we also developed these “mitigation” scenarios to test effects of deliberate land use measures to increase carbon sequestration and reduce greenhouse gas fluxes


Test results in Lower Mississippi Valley showing land cover differences between reference conditions and mitigation scenarios along a timeline of 2001-2050.  Note the major differences in the chart on lower right corner: mitigation scenarios would significantly increase acreages of forest wetlands in Lower Mississippi Valley at the expenses of losing unproductive marginal croplands.




Modeling Results of Future Land Use and
LLand Cover Projections [terrestrial ecosystems]
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Presenter
Presentation Notes
Test results from the previous slide would translate to differences in terms of additional carbon sequestration. The difference (additions) is between the reference conditions and mitigation scenarios.  We used three different methods to quantify carbon implications of the future land use changes.  By using three separate methods/models, we can assess the size of uncertainties.

Note that the results shown here are for “terrestrial ecosystems”, namely forests, wetlands, croplands, shrub and grasslands.  Aquatic ecosystems are handled separately, -- see the next slide.
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Presentation Notes
A USGS watershed model called SPARROW is then used to predict future aquatic carbon fluxes


Assessment Plan




Assessment conducted by region
[currently funded for FY11-12]
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Summary


Summary

» Land use/land cover change is primary driver of carbon stocks and
sequestration in ecosystems

= Assessment requires measured and observed data, sophisticated
methods and models (from other federal agencies and the USGS)

= We will begin to generate results this year; final products in FY12

» Products: USGS reports and GIS maps by regions, showing: 1) estimates
of C stock and sequestration trends and capacities by ecosystems, 2)
estimates of GHG flux in and out of the ecosystems, and 3) analysis of
contributions of natural and land-use/land-management processes

» The USGS project team is eager to collaborate with other agencies and
organizations to 1) reduce duplication, and 2) enhance assessment
guality
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