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Why Carbon action?

What kind of scientific research in Carbon Action?



CO, Concentration (ppm)

s - 412.24 ppm

Ice-core data before 1958. Mauna Loa data after 1958.
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Global carbon dioxide budget
(gigatonnes of carbon dioxide per year)
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A global unwinding
In order to prevent the world from warming more than 2°C, models count on the fast development
of NETs. But many scientists question whether they can be scaled up in time.
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*Median values at 10-year time steps of 18 scenarios evaluated by six models using shared socioeconomic pathways

assessed in the next report of the Intergovernmental Panel on Climate Change. Rosen. 2018. Science.



Six ways to pull CO, out of the air

BECCS Forestation Direct air capture

Fast-growing plants are harvested Planted trees capture CO, as CO, in air selectively “sticks”

and burned to make energy. they grow. The carbon remains to chemicals in filters. Filters are
Exhaust carbon is captured and sequestered as long as forests reused after releasing pure CO.,
piped underground. are not cut down. which can be stored underground.

C02 COz

Biochar and soil sequestration Enhanced weathering Ocean fertilization

Charring biomass stores carbon When spread across fields or Injections of nutrients like iron

in soil by making it resistant to beaches and wetted, crushed spur phytoplankton blooms, which
Rosen. 2018.  gacomposition. Altered tilling silicate minerals like absorb CO,. When they die,

Science. practices also enhance CO, storage. olivine naturally absorb CO,. they take the carbon to the sea floor.



Six ways to pull CO, out of the air

BECCS

Fast-growing plants are harvested
and burned to make energy.
Exhaust carbon is captured and
piped underground.

Biochar and soil sequestration
Charring biomass stores carbon
~insoil by making it resistant to
Rosen 2018 gacomposition. Altered tilling
EASAC 2018 ' practices also enhance CO, storage.
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Forestation

Planted trees capture CO, as
they grow. The carbon remains
sequestered as long as forests
are not cut down.

COz

Enhanced weathering
When spread across fields or
beaches and wetted, crushed
silicate minerals like

olivine naturally absorb CO.,.

Direct air capture

CO, in air selectively "sticks”

to chemicals in filters. Filters are
reused after releasing pure CO.,
which can be stored underground.

Ocean fertilization

Injections of nutrients like iron
spur phytoplankton blooms, which
absorb CO,. When they die,

they take the carbon to the sea floor.
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CARBON SEQUESTRA EE{,‘i"é IN SOILS
FOR FOOD SECURITY AND THE CLIMATE

f Tl'rfn quantity ; The world's soils If we increasa by 4o (0.4%:) a year
of garbon contains contain
inthe atmosphere 1500 billion tons the qgantity of earbon contalned
Increases by of carbon In the form in soils, we can halt the annual
4.3 billion tang of brganie matarial increasa in CO2 in the ﬂm“ph".,
i B Ay which is a major contributor

to the greenhouse effect

- Ca. 17 Pg C02 : and climate change

in tha world’s soils

l l +4 %00 carbon starage

HOW CAN SOILS STORE MORE CARBON?
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Climate-smart soils

Science and technology COo, N,O N0 N,O N,O CO, impk -
A A
Basic research on 1 ional and
soil-plant processes international greenhouse
Research measurement n”'.
networks & et ey o . 3 Greenhouse gas offset
Soil monitoring networks £ '_Coni{entigna‘l' CRry A Climatg-smah service markets
Advanced greenhouse gas Agricuiturai product
RO Practices msuappna . Echaim . ln. i
Remote sensing Reduced tillage crt':::prcr)ct,:telgns Nutrient management N
o Cover crops Decision-support systems
. (e " Organic
Spatial databases and ook : AG 5

model integration Land-user engagement

“Expanding the role of agricultural soil GHG mitigation will require an integrated research
support and implementation platform’

Paustian et al. 2016. Nature.
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CREDITING SOIL CARBON SEQUESTRATION
Carbon credits, economics, policies

C
IMPLEMENTATION ON FARMS
Farmers, documentation, communication, verification

B
AGRICULTURAL PRACTICES
Design best means
of soil carbon sequestration (3'0
\\?§ Biochar

Soil analyses
rbon isotopes

10 to 15 different farms

100 soil carbon seq. farms

pplies to levels A to D and beyo

Carbon Action 2017 _—




Research questlon

“How to g,fquester atmbspherlé
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Quantification system of carbon sequestration is needed for
making the carbon units available for markets and climate

policy

Scientifically valid, generally approved, reliable and
guantitative estimates for ordinary farms

14






it

L /i)Y

=y -

BT g wane s JE |

D " EE



e FINNISH METEOROLOGICAL INSTITUTE

Carbon balance of a Finnish
grass field over a week

Fluxes, Averages and #Data, Qvidja
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Carbon sequestration of a
Finnish grass field

28.11.2018

Qvidja forage grass

Soil moisture
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Quantification system of
carbon sequestration

Input data Yasso Sequestered

from farms Carbon carbon units
calculator

Calculator Reliability

development monitoring

Scientific
advances

28.11.2018
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