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Overview

• Multiple components related to climate stability:
• Carbon storage in biomass
• Carbon storage in soils
• Carbon sequestration
• Emissions of other GHGs: methane, N2O, etc.

• Initial ARIES Tier 1 strategy: general global
models of first two, supplement with ecosystem-
specific models where possible

springuniversity.bc3research.org 2

+



IPCC method Tier 1 (Ruesch & Gibbs 2008)
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IPCC method Tier 1 (Ruesch & Gibbs 2008)

• Vegetation carbon storage – above & belowground

• Massive (900+ row) lookup table 
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Soil carbon storage

• Abundant soils data, including carbon, available from ISRIC 
SoilGrids 250 m global dataset
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Ecosystem-specific carbon storage example: 
Mangroves (not yet available)

• Use a trusted ecosystem-
specific model when available 
(could do the same for 
grasslands, wetlands, 
seagrass, etc.)

– This one predicts aboveground 
biomass as function of climate, 
and belowground biomass 
based on aboveground
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Model code
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Carbon lookup table
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Examples of model customization

• Local data for land cover, recent fires, etc.

• Local carbon storage lookup tables:

– Rwanda: Bagstad et al. (2018) – replaces the 
IPCC method entirely by providing local 
biomass & soil carbon data by land cover 
type

– For all customizations, code in the conditions 
under which the customization should take 
place (Rwanda, East Africa, tropical 
rainforests, cities, temperate zones, etc…)
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WWF Ecoregions; cross-hatched include 

ecosystems relevant from Rwanda carbon 

storage literature review



Example: Rwanda 
custom lookup table
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Example: Rwanda 
custom lookup table
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Example: 
Santa Fe, NM

Ruesch & Gibbs 

(2008) lookup table 

method



About those land cover types…

Data source Spatial extent Resolution # classes Years

SERVIR Rwanda 30 m 13 1990, 2000, 2010

SERVIR Tanzania 30 m 19 2000, 2010

ESA-CCI Global 300 m 35 2000, 2005, 2010

GlobeLand Global 30 m 10 2010

SERVIR-Rwanda

Dense forest

Moderate forest

Sparse forest

Woodland

Closed shrubland

Open shrubland

SERVIR-Tanzania

Dense forest

Moderate forest

Sparse forest

Planted forest

Mangrove forest

Woodland

Closed bushland

Open bushland

ESA-CCI

Tree cover, broadleaf evergreen, closed to open

Tree cover, broadleaf deciduous, closed to open

Tree cover, broadleaf deciduous, closed

Tree cover, broadleaf deciduous, open

Tree cover, needleleaf evergreen, closed to open

Tree cover, needleleaf evergreen, closed

Tree cover, needleleaf evergreen, open

…

GlobeLand

Forest

Shrubland

Manually harmonizing multiple datasets takes time 

& introduces subjectivity



About those land cover types…
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We’re working on ways to cross-walk common land cover types using semantics, but it’s complicated


