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Our Changing Carbon Cycle......
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Human population doubled & then
doubled again over the last century—
from 1.65 billion to more than 6 billion
inhabitants.

Rise in the three most abundant
human-emitted greenhouse gases,
mirroring the growth in human
population. Isotopic analysis and
carbon cycle models established that
the increase in carbon dioxide was due
to fossil fuel consumption.

With the rise in those greenhouse
gases, Earth experienced an unusually
rapid rise in its average temperature—
increasing 0.7°C since 1880.


Presenter
Presentation Notes
The top trend line shows human population growth from the year 1000 to 2000.  The three graphs in the middle show concentrations in the lower atmosphere of the three most abundant human-emitted greenhouse gases:  carbon dioxide, nitrous oxide, and methane.  The purple line in the bottom graph shows a model prediction of global mean surface temperature, with the light shaded area indicating the margin of uncertainty.  The gray line superimposed beginning in year 1880 shows the observed global mean surface temperature.  Note the very good agreement between the model prediction and observations.  (Graphs by Robert Simmon, SSAI, using data provided by Socio-Economic Data Analysis Center (SEDAC) at Columbia University, NOAA, and NASA. 


The Climate Is Already Changing

Scientific consensus shows that the Earth’s climate is changing due
to increased concentrations of greenhouse gases in the atmosphere
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» Global average temperature
and carbon dioxide
concentrations have risen
substantially since 1880

* Most of the warming in the past
50 years has been over land
and in the Northern Hemisphere

* Year-round average temperatures
in the U.S. have already risen 2°F
over the past 50 years
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Presentation Notes
Climate is not today’s weather or a single weather event. Climate change is measured in trends that last at least 10 and preferably 25 years or longer.  Climate science looks at what has happened (i.e., normals), AND it looks beyond to what is *likely* to happen based on the current state and likely future trends in those parameters that drive the climate system:  sunlight, greenhouse gases, cloud cover, aerosol, and land cover changes.  Thus, looking backward isn't a good predictor of what will happen in coming decades if any of those parameters change significantly.  As this graph indicates, even the coolest years since 1980 were warmer than the 20th century average. 


Future Climate Change

The future depends largely on choices people make now
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 Year-round average temperatures
in the U.S. have already risen 2°F
over the past 50 years

* Actions to reduce greenhouse
gas emissions will help limit
future warming

» Even with strong emissions
reductions, people will
continue to feel the effects
of climate change

» Adaptation and mitigation are
inextricably linked


Presenter
Presentation Notes
This graph projects a range of 21st century warming scenarios by the IPCC. Scenarios are hypothetical projections of future conditions based on certain assumptions. The scenarios shown here make assumptions about future economic growth, greenhouse gas emissions, and temperature increases without any policies to limit carbon emissions.
 
All of the scenarios follow a similar warming pattern through about 2030. This is because a certain amount of near-term warming will result from greenhouse gases that have already been emitted into the atmosphere. This amount of future warming is considered inevitable. But temperature increases beyond this point will largely depend on future emissions. Since 2000, carbon emissions have increased faster than in the highest emissions scenario (i.e. emissions have been outpacing the worst-case scenario).


Carbon Sequestration
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¢ Coastal habitats sequester 2-4x
the amount of carbon of
tropical forests.

Carbon Storage

+»* Coastal habitats store 3-5x
tropical forests by area.

Goal: Value carbon services to
help conserve coastal habitats
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Presentation Notes
Explain difference between storage and annual sequestration.


In coastal habitats, most carbon is stored in sediments
and less in biomass.

Seagrasses

Salt Marsh I

Estuarine Mangroves _
Oceanic Mangroves ]
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Source: Murray, Brian, Linwood Pendleton, W. Aaron Jenkins, and Samantha Sifleet. 2011. Green Payments for Blue Carbon: Economic Incentives
for Protecting Threatened Coastal Habitats. Nicholas Institute Report. NI R 11-04.
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Coastal Habitats Store Carbon

Rates of carbon sequestration similar to terrestrial forests
(small area but high sequestration rates)
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Presentation Notes
This slide answers the question, “How big a sink are these ecosystems?  Do they really matter in the big global picture?” and the answer is YES!  They are a comparable sink to terrestrial ecosystems that are traditionally thought of as big sinks because, although the area of coastal habitats is smaller, the rates of sequestration are larger.


+¢* Coastal habitats are some of the most threatened on
the planet with continued losses every year.

Seagrass 300,000 2% 29%
Salt Marsh 400,000 2% 50% +

Mangrove 152,000 1.8% 35%



Presenter
Presentation Notes
Habitats are largely being lost to development for agriculture (like shrimp farms) or for urban development.


Coastal Habitats as

Carbon Emitters: 5

+** Coastal habitats
release carbon
when damaged. :
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Kestored Habitats Can Sequester Carbon and Reverse
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If restoration takes place subsidence can be reversed and sequestration increased. The slide shows the carbon emissions and sequestration rates at a restoration site and a non-restored site for comparison. It's in the Sacramento delta, where restoration is largely an intensive water management exercise - allowing tidal access to an area that had been previously diked. Such sites quickly rebuild soils that had evaporated over time. The emissions numbers are for a comparison site with no restoration activity.


= % Loss of coastal habitats

= Loss of essential nursery and juvenile habitat for
many important fisheries.

= Reduction in near-shore productivity.

" |ncreases in pollution to coastal waters degrading
variety of fish habitats.

- *¢* Protection and restoration of habitats

= Provide essential habitats for fisheries.
= Provide range of ecosystem services

¢ Improve water quality

¢ Reduce storm damage

¢ Reduce atmospheric carbon and climate
change



Two pathways to use carbon servi
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Our Changing Carbon Cycle......
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