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Objective and Overview

HObjective
Inclusion of geoengineering and adaptation
options to the integrated assessment model.

BGeoengineering
»Solar radiation management (SRM) and
carbon dioxide

»SRM - aerosol scattering in stratosphere, etc.
»CDR - BECCS, air capture, etc.

BAdaptation
»Information exchange with NIES
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Geoengineering Options
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IPCC Expert Meeting on Geoengineering: Meeting Report

W Terminology e
‘SRM’ is not included in ‘Mitigation’ or ‘Adaptation’.

There is no clear definition of difference between ‘CDR’
and ‘Mitigation’ wr..
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Geoengineering Cost Estimates: Survey

December 4-6 , 2013

SRM cost CDR cost
~ 1. E404 1000 220 § 800
g ! -~ & 600 830
> 1.E403 1 200 S oo I
< - * @ 400
: 1. E+02 :200 80 — 136
Z I - 7] I | — 27
2 o | i 8 |£18| R | B
+ 10.2]0.2 523 —
g 1o | o 5 % S5 E g
1LE-01 | E s - g & j 8
T w 25 265 T © -
85| = 3% 2% § £ 2§ E E g
.§ § g 9 % g % DL - % ® Ocean Di rect air capture
c 3 o] g.:. gx * fertilization
) O 8 g (iron)
Order estimate. Environmental damage is  Including order estimate.
not included in the estimate.
Source:Sugiyama (2009)
Source:The Royal Society (2009)
ICA-RUS International Workshop 2013, \4E 6

The Institute of Applied Energy




Stratospheric Aerosols: Transportation Cost

Yearly Total Cost Comparison (1M tonnes / year)
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Figure 2: Yearly cost (including depreciation, interest, and operations costs) for 1M tonne per year

geoengineering
Source: Geoengineering Cost Analysis (Final report)(Aurora Flight Sciences Corp., 2011)
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How Much Aerosol Needed?
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The cost of stratospheric aerosol injection

depends on uncertain factors
Cost uncertainty
Depends on engineering

Aerosol injection Unit cost of aerosol
cost($/yr) = | injection [$/kg]
consideration

(material cost + transport&injection) (e.g. vehicle, fuel

material injected,
Amount required for injection device)
unit aerosol radiative
forcing
[kg/yr/(W/m?)]

x | Radiative forcing Depends on forcing
required to counteract stabilization scenarios.

climate change [W/m?]

Sugiyama, et. al. (2012) and Moriyama, et.al. (2013)
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Revised Cost Estimates
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In the Aurora (2011), only the aircraft and fuel cost is assessed.

Sulphuric acid aerosol cooling effect is the same as that of Aurora(2011)

(i.e. 6.1Mt/yr/(W/m2))

Royal Society (2009) stratospheric aerosol injection cost differs.

Inclusion of fuel and other factors and their fluctuations would widen the uncertainty

range.

Extension to materials other than H,SO,.

Moriyama, et.al. (2013)
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Works in Progress (other than SRM)

BCDR - BECCS, Air capture

BAdaptation

Hintegration to IAM a
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