
LUMIP paper plan: SOC and LUC

Project Title: Pasture in the global water and carbon cycles and its climatic feedbacks
Project participants: Akihiko Ito (NIES: itoh@nies.go.jp), Tomohiro Hajima (JAMSTEC), et al.

LUMIP / CMIP6 simulations used: LUMIP/SCENARIOMIP land-hist, land-noLu, land-noPasture, 
land-crop-grass

Brief Project Description: Pasture, or managed grassland, covers about one-third of land surface 
and so plays considerable roles in the global water and carbon cycles. However, ESMs and terrestrial 
models differ widely in parameterization of pasture processes including human management. This 
project focuses on the roles of pasture under historical land-use change and evaluates its climatic 
feedbacks, carrying implications on desirable management of pastures. Additionally, 
parameterizations of pasture in LUMIP models are compared.

Project Title: Impacts of historical and projected land-use change on global soil C stock
Project participants: Akihiko Ito (NIES: itoh@nies.go.jp), Tomohiro Hajima (JAMSTEC), et al.

LUMIP / CMIP6 simulations used: LUMIP/SCENARIOMIP land-hist, land-noLU, ssp* and esm-ssp*

Brief Project Description: Land-use conversion has long-lasting impacts on soil organic carbon, 
which is one of the largest carbon pools at decadal time scale. This project focuses on the effects of 
land-use change on soil organic carbon pools in the context of 4/1000 initiative proposed at the 
COP21. Specifically, we would like to assess global soil carbon stock, its temporal change through 
the past to the future, under different land-use and climate scenarios.
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Title (preliminary): Future soil carbon sequestration under climate 
and land-use change toward achieving the 4/1000 initiative: an 
assessment using CMIP6-LUMIP outputs

Overarching question
• Can we mitigate global warming by use of soil functions?

=> soil as CDR and NETs

Associated questions
• How much carbon will be fixed into or released from soil under the CMIP6 
land-use and climate scenarios?
• How much effort (i.e. land management, technology, cost etc.) is required to 
achieve the 4/1000 initiative?

Contribution to LUMIP
• Analysis of soil-related variables in LUMIP and other MIPs (e.g., C4MIP and 
ScenarioMIP) in terms of time-series and spatial distribution
• Inter-sectoral analysis with food, water, etc.
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What is 4/1000 initiative?
(proposed at COP21)
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How can we 
increase soil 
carbon by 
management?
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Models (as of Sep. 2019)

Variables: cSoil (additional variables will be included)

Necessary additional 
management effort

+ MIROC-ES2L
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MIROC-ES2L
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MIROC-ES2L
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BCC-CSM2-LR

Gap?
(kg C/m2)
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CanESM5
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CESM2

Gap?



LUMIP paper plan: SOC and LUC

IPSL-CM6A-LR
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GISS-E2-1-G

CNRM-ESM2-1
(kg C/m2)

(kg C/m2)

UKESM1-0-LL

(kg C/m2)

1760 Pg C1530 Pg C

1560 Pg C
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Todd-Brown et al. (2013) Luo et al. (2015)

SOC uncertainty in CMIP5 models
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HWSD (1m)

Wise30Sec (1m)

GlobSoil (1m)

GSOC (30cm)
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Future plans
• More models and experiments will be included
• Additional variables

- pools: litter, slow/medium/fast components, soil1m, etc.
- flows: fLitterSoil, rh, etc.   => turnover time

• Manuscript preparation (by middle November?)

• I would sent a query about soil parameterization in each model

• Are you interested in?  We are pleased to share a draft outline.
=> itoh@nies.go.jp

cSoil (t)fLitterSoil rh
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