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Overarching Questions 

 
 What is the current budget of CO2 and CH4 of the 

global land ecosystems? 
 

 How will the budget change over the 21st century? 
 

 What is the impact of the budget change on climate 
in the 21st century? 
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MIT Integrated Global System Model (IGSM) 
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RESULTS (1) 
 Biome-level 

had the lowest 
estimates 
 

 Total C 
sequestration 
 Species: 1.75 

Pg 
 PFT: 1.65 Pg 
 Biome: 1.5 Pg 
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Todd-brown et al. (2013) 
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(Tarnocai et al.  2009) 

1672 Pg C in soils and permafrost 
or ½ the belowground organic C 

11.2 to 13.5 million km2 

(Zhang et al., 2000, Polar. Geogr.) 





               KEY RESEARCH QUESTIONS 

 Large stocks of SOM in northern high latitude 
ecosystems  
 one of the largest potential feedbacks to climate 
change 

 
 Regional and global scale decomposition models omit 

key biogeochemical mechanisms 
 

 Microbial models have the potential to outperform 
traditional Q10 models (Allison et al., 2010; Wieder et al., 
2013) 
 

He et al. (2014) Biogeosciences 
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Presenter
Presentation Notes
, recent mechanistically based models that explicitly account for microbial biomass pools and enzyme kinetics that catalyze soil C decomposition produce notably different results and provide a closer match to contemporary observations 
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 Soil decomposition models should explicitly 

represent different soil horizons and soil-
microbial interactions 

                           SUMMARY 
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INCORPORATING MICROBIAL 
DORMANCY INTO SOIL MODELS  
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Presenter
Presentation Notes
PLFA-active; fumigation- total;
the transition between dormant and active state of microbes can be fast (in the order of hours to days) with substantial magnitude change (e.g., an order of magnitude) in the proportion of active biomass and relative abundance of different phylogenetically clustered microbial groups, but with little changes in total microbial biomass.



Presenter
Presentation Notes
the assimilation of substrate by microorganisms is assumed to be regulated by the C:N ratio of microbial biomass and that of the soil



US-ME2 SITE 
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Methane Fluxes at a Fen Site in Canada 

(Zhuang et al., 2004 GBC) 



Methane Fluxes of a Wet Tundra Ecosystem in Alaska 

(Zhuang et al., 2004GBC) 



Net Methane Fluxes in the 1990s 

    Net Methane  
Fluxes 

= 49 Tg CH4 yr-1 

 Emissions 
= 56 Tg CH4 yr-1 

        Consumption 
= -7 Tg CH4 yr-1 

(Zhuang et al., 2004GBC) 



Biogenic Methane Emissions from Wetlands  

(Bridgham et al. ,  201 3GCB) 

Presenter
Presentation Notes
Trait-based modeling – specifically model the methanogens and methenotrophs.  Stoichiometry approach – heteotriphic respiration, coupled with ecosystem carbon dynamics.  
) Genomic work. Production pathways (mentioned DOE proposal with Scott and others).  2)  Mention project with Ariozan State (on NPP feedbacks to CH4 emissions).  3)  Mention SPRUCE DOE deep carbon 



 Dormancy produced more realistic microbial 
biomass and soil RH 

 
 Species level of high plants might be eventually 

needed 
 

 More detailed microbial traits shall be included 
in global biogeochemistry modeling of carbon  
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SUMMARY 
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