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DICE: the world In 30 Equations

Appendix A: DICE MODEL EQUATIONS
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How are |[AMs used today”
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CO, emissions and removal (PgCy")
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STATUS
MESSAGEix- REMIND-
Type Method IMAGE MEESA X PROMETHEUS | PRIMES WITCH GCAM
GLOBIOM MAZgPIE
Technological
Novel Oou ou Oou Oou Oou Oou 0 1 6 1 0

DACCU/DACCS

[ d [ [ d (4
=1 ()(] [ ] WEMIILTIEF are (IR X FYRINIEN () [ ] 0l

Ocean Alkalinization

Novel/Sea

OU :Implemented, will be updated

: Not implemented, will beimplemented
XX  :Notapplicable
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*Primarily Energy Systems Models

Novel/Land Enhanced Weathering XX ou ouU O 1 2 4 1
Land-based and coastal

Novel/Land BECCU/BECCS ou ou Oou ou Oou ou ou o) 1 7 0 0
Land Afforestation/Reforestation ou XX OouU o o o 3 2 2 1
Land Agroforestry XX ou XX XX XX XX XX 0 1 1 6
Land Soil Carbon Sequestration (0 XX ou XX XX 1 1 3 3
Land Peatland Restoration (0 XX XX XX XX O XX 2 0 1 5
Land/Coastal Wetland Coastal Restoration (Blue Carbon) XX XX XX XX XX XX XX 0 0 1 7
Novel/Land Biochar XX ou ou XX (0 1 2 3 2
(0 : Implemented




Global Change Analysis Model

The Model

Exogenous Assumptions Outputs of IAMs

POpU'HtIOﬂ CO,, GHGs, aerosols, OGs

. Climate,
Agriculture &
Labor Productivity Economy Land Use Atmosphere,
Oceans

Prices, Taxes, e.g. CO,

Commodity Prices

Economic Activity

Technology
Primary Energy Supply

Policy Electric & Refining

Crops & Forests

Resources Carbon Cycle Livestock

Temperature, RF

Highly non-linear, strategic models designed
to consider global climate forcing and climate
impacts at decadal time scales and regional
disaggregation ranging from dozens to External Data

hundreds

Adapted from Jae Edmonds
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MCDR approaches

Coastal and ocean Seaweed aquaculture Ocean iron fertilization Ocean alkalinity Direct ocean capture

O blue carbon and sequestration and artificial upwelling enhancement by CO, stripping
2

l

Co, Co,

b

CO,

Increased biomass Deliberate sinking Natural sinking of plankton Altered seawater Underground geologic
and detritus of seaweed biomass biomass and detritus acid-base chemistry CO, sequestration

Doney, S. C., Wolfe, W. H., McKee, D. C., &
Fuhrman, J. G. (2025). The science,

engineering, and validation of marine carbon Fuhrman, Jay, Candelaria Bergero, Maridee Weber, Seth Monteith, Frances M. Wang, Andres F. Clarens, Scott C.
dioxide removal and storage. Annual Review of Doney, William Shobe, and Haewon McJeon. "Diverse carbon dioxide removal approaches could reduce impacts on
Marine Science, 17(1), 55-81. the energy—water—land system." Nature Climate Change 13, no. 4 (2023): 341-350.
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Research Gap

co,
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090 Open Ocean Regions and Exclusive Economic Zones

Each of these patches have
different ocean chemistry that
impacts OAE performance

' 1 Ll Ll Ll L
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Zhou et al., Mapping the global variation in the efficiency of ocean alkalinity
enhancement for carbon dioxide removal. Nature Climate Change. 2025.
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FOCUSING on only Exclusive Economic Zones

Atlantic, n=100
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ERW and OAE Uptake Under Gradual Efficiencies

BECCS+DACCS +Gradual ERW +Gradual OAE
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ERW and OAE Uptake - Immediate vs Gradual Removal

BECCS+DACCS Immediate Removal Gradual Removal
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Potential of OAE In 2100

Removal (MtCO,)
Not applicable
100-200
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