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From Ecosystem to Earth System

üWho am I?

ÅSenior researcher at Uni Research Climate

ÅEcosystem Ecologist, Terrestrial Biogeochemist, Earth System Modeler
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Are you a modeler or an observationist?

3



From Ecosystem to Earth System

üInterested in the feedback cycles of global climate change and 

ecosystem carbon cycles

üIn situ observations, lab experiments, modeling
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The World in Global Climate Models

IPCC AR4



6



7

Global C Cycling

IPCC AR5

Black: reservoir mass and exchange fluxes (pre-industrial)

Red: annual óanthropogenicô fluxes (2000-2009)
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Global C Cycling

IPCC AR5

Black: reservoir mass and exchange fluxes (pre-industrial)

Red: annual óanthropogenicô fluxes (2000-2009)

+ Human activity

+ Warming



Permafrost carbon climte feedback

üOver 1600 Pg C storage in permafrost soil

üLarge uncertainty in the dynamics of wetlands and CO2/CH4 balance
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Modeling permafrost carbon climte feedback

üOver 1600 Pg C storage in permafrost soil

üLarge uncertainty in the dynamics of wetlands and CO2/CH4 balance
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It is not ópermafrostô itself that produces CH4, it is ówetlandsô created 

from thawing permafrost produces CH4



Modeling permafrost carbon climte feedback

üOver 1600 Pg C storage in permafrost soil

üLarge uncertainty in the dynamics of wetlands and CO2/CH4 balance
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If the model does not simulate dynamic wetlands under thawing 

permafrost, than the model does not accurately simulate dynamic 

permafrost carbon climate feedback cycles!



FEEDBACK / PERMANOR projects

üTwo NFR funded projects jointly to Uni Klima & UiO-Geo

üPERMANOR: Permafrost landscapes in transformation ïfrom local-scale processes to 

the global model NorESM 

ÅLead: UiO, Sebastian Westermann

ÅModel scaling using observations, small scale, finer scale models to improve NorESM

ÅFocused on modeling to improve upscaling of permafrost thaw processes

Å2016-

üFEEDBACK: Advancing permafrost carbon climate feedback - improvements and 

evaluations of the Norwegian Earth System Model with observations

ÅLead: Uni Klima, Hanna Lee

ÅObservation of CO2/CH4 in soil profiles where permafrost is thawing

ÅFocused on model evaluation with field observations

Å2016-
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Representing permafrost thaw processes in models

üModel parameterization of permafrost 

thaw and land surface subsidence

üCan be projected to future climate 

change scenarios
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Lee et al. 2014

Westermann et al. 2016

2010 2050 2100

Unit: meter

üApplication towards 

dynamic snow layer and 

dynamic wetlands 

modeling


