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Difficult Imbalance to Overcome

Income Growth Behavioral Change

Population Growth Conservation Technology

Global GDP Emissions Emissions / GDP Population Emissions / Capita
$ in trillions (€] Ibs per $ billions Ibs per person

Year

1988 $19.2 21.8 2.42 5.1 9,400
2017 $80.7 38.8 1.06 75 11,380
c‘;’:‘g\:‘t‘:d 51% 2.0% (2.8%) 1.3% 0.7%
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A Brief History of Sequestration

* Two decades ago: reforestation and soil
sequestration etc. added to the climate
agenda as mitigation options only

e 2015: the National Academies of Sciences

called for research on sequestration and
other technologies

{A BRIEF
HISTORY

Technologies and Rsliable Sequestration: SEQUESTRATION
A Research Agenda

* 2018: NAS publishes “Negative Emissions OF
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Needs global buy-in/land use

Limited by land / practices

cost / not proven/food

Direct Air Capture 0 Cost greater than demand

Carbon Mineralization ? Science unknown




No Free Lunches 3

* Forests established at high latitudes decrease albedo and )
thus would cause net warming the forest’s CO2 uptake

* Forests established in regions with limited rainfall would
have adverse effects on streamflow, irrigation, and
groundwater resources

* Mining minerals that spontaneously bind CO2 would
create enormous volumes of waste rock that may
contaminate water and/or air

* BECCS can increase nitrous oxide emissions, may have
substantial water requirements and lead to freshwater
ecosystem degradation and biodiversity loss

* Direct Air Capture may increase energy usage






The New Math
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(in GtCO,)

Natural Absorption (746)

Natural Release 127
Human Emissions 37

Net Increase

18 Gt of CO, more per year than the earth can handle
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enabling the develo

bigger, deeper roots and which produce considerably
more biomass which will not degrade after the plant
dies.

A near term focus is on the potential for Suberin



Keeping Carbon Underground

Normal Plants Ideal Plants™
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Plants: Episode IV:A\Qew Hop |o |

Salk estimates the sequestration?
potential of the 6 most common row
crops to be between 4-8 GT/yr at a
cost of under $10/ton within 10 years

A similar potential exists in 3 common
cover crops, and from genetic |
informed aquatic restoration



