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atmospheric CO, mole fraction (ppm)
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Global oil crisis #1 (embargo)
$3 -> $12 per barrel
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atmospheric CO, mole fraction (ppm)
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atmospheric CO, mole fraction (ppm)
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atmospheric CO, mole fraction (ppm)
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Where even is trace of the
SARS-CoV-2 pandemicee
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‘Melfing Antarctica’ EDGE.2023
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eliminate the Antarctic Ice Sheet,
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‘Melfing Antarctica’ EDGE.2023
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‘Melting Antarctica’
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‘Sunshield’ geoengineering

Space -
reflector

EDGE.2023

Safety: red=low; green=high
Timeliness: large=quick; small=slow
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Affordability —— 3
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temperature

‘Sunshield’ geoengineering

Global mean 2m air temperature [degrees C]
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‘Sunshield’ geoengineering EDGE.2023

Difference between 4xCQO, in the atmosphere with a ‘sunshield’ (4.2%
reduced incident solar intensity) and Pre-indusfrial (1xCO,) confrol.
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Increasing the reflectiveness of crops (no, really) EDGE.2023

Effectiveness

Space .
reflector
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Timeliness: large=quick; small=slow
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‘Cloud brightening’ (no, really) EDGE.2023
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Stratospheric aerosol injection

Space

reflector

EDGE.2023

Stratospheric aerosols

Cloud albedo

Crops

Safety: red=low; green=high
Timeliness: large=quick; small=slow
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Efc. EDGE.2023
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Increasing the reflectiveness of crops (no, really) EDGE.2023
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Increasing the reflectiveness of crops (no, really) EDGE.2023
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Increasing the reflectiveness of crops (no, really) EDGE.2023
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Increasing the reflectiveness of crops (no, really) EDGE.2023

Controls on (intra) variety crop albedo:

leaf waxiness leaf/stem hairs canopy structure




Increasing the reflectiveness of crops (no, really) EDGE.2023
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Increasing the reflectiveness of crops (no, really) EDGE.2023
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Increasing the reflectiveness of crops — feasabillity EDGE.2023

#1 Growing range of
commercially available strains
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Increasing the reflectiveness of crops — feasabillity EDGE.2023

#1 Growing range of
commercially available strains
of wheat.

64 -

#2 Measuring reflectance
and transmissivity of the
leaves.

Reflectance

54

52 -

Alcedo Cadenza Harvest Shamrock Tonic

Variety




Increasing the reflectiveness of crops — feasabillity EDGE.2023

#1 Growing range of
commercially available strains
of wheat.

#2 Measuring reflectance
and transmissivity of the
leaves.

#3 Calculation of yield in crop
models.

#4 Up-scaling to canopy level
In climate models.

#5 Field measurements.
#6 ...
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Carbon capture from air EDGE.2023
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Carbon removal — a perspective

Current global o1l
consumption =

90,136x10° barrels per
day

1.0 barrel = 159 1
= 159%10° cm’

— 011 consumption

5.23x10° cm’ year
5.23 km' year

EDGE.2023




Carbon removal — a perspective EDGE.2023

Current global o1l
consumption =

90,136x10° barrels per
day

1.0 barrel = 159 1
— 159%x10° em’ How many Yosemite Valleys?

(equivalent volume)

— 011 consumption

5.23x10° cm’ year
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Carbon removal — a perspective EDGE.2023

Current global o1l

consumption =
90,136x10° barrels per
day

1.0 barrel = 159 1

_ 150%10° e How many Yosemite Valleys?
(equivalent volume)

— 011 consumption

5.23x10° cm’ year
5.23 km' year

Yosemlite Valley
(Wikipedia) :

1,200m deep x 1,600m
across, 12.0 km long

—
volume

1.2x1.6x12.0
23.0 km’




Inject COZ2 directly into the ocean ... ¢ (no really!) EDGE.2023
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Biological manipulation (iron fertilization) EDGE.2023
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‘Enhanced weathering’ EDGE.2023

Enhanced weathering — how does it work?

~ olivine + pyroxene

Increased land-ocean transfer of
base cations (Ca%*, Mg?* etc.)
and bicarbonate (alkalinity)

Harzburgite

>90% olivine: (Mg™, Fe™)2SiO,

Dunite




‘Enhanced weathering’ EDGE.2023

Ll Earth System
Vegetation Modelling
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Meaningless CDR summary EDGE.2023
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