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Storing CO2 in Soils can Help the Ocean

Land & Ocean Temperature Departure from Average Jan-Dec 2017
(with respect to a 1981-2010 base period) Oceans act as a planetary heat

Data Source: GHCN-M version 3.3.0 & ERSST version 4.0.0 . k
SIN

& W e n
7R

"r

A

w ,' N ‘._ , Oceans stored > 80% of the excess
\/ ,‘"‘ﬂl\‘w’ Lo heat energy from global warming.
X 2, %&‘ﬁ"{.’" X

&
Global ocean temperature in the
upper 700 meters has increased

by 1 deg F over the past 100 years.
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Ranching and Farming NRCS and CDFA Practices
Proven to Sequester Carbon and Improve Soil Health

Cropland Management:
Reduced Tillage

Cover Crops

Mulching

Compost Application
Nutrient management
Strip cropping

Woody Cover:
Hedgerow Planting
Riparian Forest Buffer

Windbreak Establishment

Multi-Story Cropping

Grazing Land Practices:
Prescribed Grazing
Range Planting
Silvopasture

Nutrient Management
Compost Application

Herbaceous Cover:
Buffer Strips
Grassed waterway
Field border

Filter strip
Vegetative Barrier
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Diagram: adapted from CDFA California Healthy Soils Fact Sheet




How much can CO2 Sequestration into Soils help?

Management Practice Sequestration

applied to 10% of Potential (Million
CA’s rangeland Tons CO2/ yr)

Seeding forages to 2

iImprove
rangeland condition

Planting trees and shrubs
on grazed grassland

Compost Application to
Grazed Land

Equivalent to CA
Residential GHG
Production
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Two Small Ranches Helping the Ocean
Through Ranch Conservation Practices

Cap and Trade

" i Dollars at Work
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Evaporation
/ Cloud
Cover

Polar Ice
Melting

Increasing
Ocean
Heat

Increased
Storm
Intensity

Sea
Level
Rise

Polar Ice Caps are melting including
the Arctic, Greenland and Antarctica
ice sheets.

Sea level has risen 6 inches and is
predicted to raise another 3 feet by
2100 at current rates of CO2
Increase.

GHG: water vapor.

Tropical storms are more frequent
and more powerful.




Carbon Dioxide Absorption by Oceans

About 30% of the anthropogenic CO2
has diffused into the ocean, which
holds 50 times as much CO2 as the
atmosphere.

The pace of CO2 storage in the
oceans has slowed.

CO2 uptake by the ocean is
temperature and pH dependent. At

higher temperatures, less can be
Figure: NOAA Marine Pacific Environmental Lab sto red_




Ocean Acidification and Calcium Carbonate Solubility

Carbonate system
and
Ocean acidification
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Grz;phic’: Chris Gobler, Stony Brook University

Shells are formed of Calcium
Carbonate

Acidification changes ocean
chemistry and calcium
carbonate is no longer as
available

Crabs, mussels, clams and
other shell forming
organisms have difficulty,
esp in their larval stage.

Adaptation may be possible.




Climate Change is Altering Marine Ecosystems

The impacts of anthropogenic climate change so far include decreased ocean
productivity, altered food web dynamics, reduced abundance of habitat-forming
species, shifting species distributions, and a greater incidence of disease.”
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terrestrial systems.
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CARNIVOROUS CONSUMERS

Not as much is known about
marine : size complexity and
inaccessibility..

Changes in populations of primary
producers are carried up the web.




s . Response of marine life?
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CO2 Sequestation into Sol
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Atmospheric Carbon Dioxide

C:arboci :ptake Ciai Soil

photosynthesis Amendments

Carbon is stored in the soil
when compost and other
amendments are added.

Biochar (2) It can also be added through

soil when t
e disturbed t
w0 SOIl Carbon :
e ., | or chemica
compounds A4

Image used with permission: Yoni Cooperfnan

root structures.

Carbon is released from the

ne soil is
nrough physical

processes.




Practices can also increase above
ground carbon storage |n plants

Cap and Trade
Dollars at Work
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,Som,/qoii’ We Are a Solutions Oriented People

Consumer Choices
 Buy from Ranchers and Farmers Using Healthy Soils Practices
* Find out by educating yourself and asking

Active Citizen Choices
* Follow climate agriculture legislative decisions
* \oice your opinion
 CalCAN: CA Climate and Agriculture Network

Visit Farms and Ranches — Attend Demonstration Events for
Healthy Soils Projects. Invite a farmer/rancher to go with you.




Thank-you!
Questions??

PDF Sign Up Sheet: Legibly print your name and email address to
Receive PDF documents on Ocean Change, Carbon Sequestration
into Soil and Plants on Working Lands, or on Soil Health.

Pam Krone

Agricultural Water Quality Coordinator

California Marine Sanctuary Foundation

pam.krone@noaa.gov
(831)647-4238




Effects on Biology and Ecology

Reduced
Carbonat
e

Acidificati
on

Lowering of Biodiversity as organisms and communities
adapt to changing conditions

Primary production has decreased by 6% since the
early 1980’s, with more production lost at higher
latitudes.

Habitat forming species are profoundly influenced, eg
corals, sea grass, mangroves, salt marsh grass, and
oysters.

Polar ice melting determines the timing of
phytoplankton blooms and influences polar food web
dynamics. Krill have reduced by 75% over the last 40
years.




Mass Mortaility Events
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= Cassin’s Auklet mass die off in

2013-2015 due to ocean
warming and a shift in
zooplankton to lipid-poor
species.

Figure: Frey et al. 2015. PNAS article




