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Key points

1. Design protocol to estimate land-use & land-cover change emissions for 
apples-to-apples comparisons, e.g., bookkeeping (UNFCCC) vs land-
surface models (IPCC)

2. The TRENDY model intercomparison has evolved to inform the annual 
Global Carbon Project ‘carbon budget’ activities since 2011

3. Definitions matter, and these drive the complexity of factorial design, 
e.g., loss of additional sink capacity, legacy fluxes, etc.

4. TRENDY models are not all developed to same state for covering LULCC 
processes

5. Evaluation of the TRENDY models considers standard benchmarking tools 
as well as emergent constraints
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TRENDY a brief history (2011 to 2018)
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Version End Year Models Drivers Scenarios Other notes

V1 2011 9 CRU-NCEPv4
HYDEv3.1 / LUHv1

3; fixed/varying 
LU-2005

No LULCC >2005
Only 4 LUC models

V2 2012 9 3; LU-1860 HYDEv3.1 trend

V3 2013 10 2;

V4 2014 10 HYDEv3.2 / LUHv1 2;

V5 2015 14 LUHv2ext 4; equil. run Gross transitions
Wood harvest

V6 2016 15 4; Residual sink
Budget imbalance

V7 2017 16 CRU-JRA 5; LASC

V8 2018 14 8; LASC, N-dep.



TRENDY a brief history (2011 to 2018)
GCP 1959-2011 (Le Quere et al. 2013) GCP 2018  (Le Quere et al. 2018)
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TRENDY v1: Global Carbon Budget 1959-2011
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TRENDY v3 to v5
TRENDY v3

TRENDY v5
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TRENDY v7
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TRENDY v8 (in process…)



TRENDY v7
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Role of land management

Cropland on 
grass/shrub

Pasture on 
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on forest Pasture 
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Other managed 
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Usage of land area

Land cover change

Land management

numbers from Luyssaert. Pongratz et al, Nature Climate Change, 2014
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¾ of the Earth’s land 
surface is under 
management



Erb et al, Nature, 2017; Pongratz et al, Global Change Biol., 2017

original biomass

Loss by clearing of natural vegetation
Further loss by management
What remains

Half of the vegetation biomass has been 
removed by humans
Half of that by land management

Remote sensing
+

inventories
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Consequences of missing LULCC processes
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Benchmarking of TRENDY models
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Additional benchmarks of LULCC
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Le Quere et al. (2018)

Global Forest Age Database (GFAD) iLAMB
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