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• A failed attempt to estimate LU impacts 

globally

• Decaying carbon

• An alternative way forward, old growth 

forests
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Wu et al, 2018, Scientific Reports
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Estimate of NPP reduction due to land use
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• NPP
Fluxcom GPP 

and LPJ-
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• Soil C
WISE
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Optimised to match datasets on present C pools

Present day biomass following 

Liu et al 2015, VOD-based.

(+ simulated root fractions)
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Vegetation carbon
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Soil carbon

Soil carbon is more complex

Even if we knew bulk soil C age (e.g. Radiocarbon) and amount, soil C response to C influx 

(NPP, harvest) and decomposition rates (climate etc) can not be constrained!

Soil C dominated by slow C pool

Soil C dominated by fast C pool
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Soil carbon

faster slow pool C (younger)

slower slow pool C (older)

Small potential for mitigation

Large potential for mitigation



We can still make a map

• Potential land uptake can not be constrained Pg C

• Perhaps it would look something like this? 800 Pg C, the model 

would pass global benchmarks perfectly!



Decaying carbon



Decaying carbon



Turnover rate (𝜏 ) is the fraction leaving the pool over a time step, 

defined as 1/turnover time.

Change in pool 

size

𝑑𝐶

𝑑𝑡
= 𝐼𝑛𝑓𝑙𝑢𝑥 − 𝜏𝐶

A carbon pool Influx of carbon Turnover rate

In steady state the carbon pool size do not change why 

influx = losses: 

𝑑𝐶

𝑑𝑡
= 0 → 𝐼𝑛𝑓𝑙𝑢𝑥 − 𝜏𝐶 = 0 → 𝐶𝑠𝑡𝑒𝑎𝑑𝑦 𝑠𝑡𝑎𝑡𝑒 =

𝐼𝑛𝑓𝑙𝑢𝑥

ҧ𝜏

𝑡𝑢𝑟𝑛𝑜𝑣𝑒𝑟 𝑡𝑖𝑚𝑒 =
𝐶𝑝𝑜𝑜𝑙

𝐸𝑓𝑓𝑙𝑢𝑥



Ecosystem decaying biomass turnover time

Ahlström et al. In review

Turnover time

= Cpool / Cefflux



Ecosystem decaying biomass turnover time

Ahlström et al. In review
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HWP decaying biomass turnover time
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Anthropogenic VS natural turnover times

Ahlström et al. In review



Anthropogenic VS natural turnover times

Ahlström et al. In review



Climate models ( GCMs )

Ahlström et al, 2012, ERL.



Anthropogenic VS natural turnover times

Ahlström et al. In review

Wooden house: ~70 years

Paper: ~1-3 years

Bioenergy: 0-1 years

Waste to energy?

Landfills?



Old growth forests

Geerte De Jong 

Master thesis student

De Jong et al. In prep

n= 390

Antje Gärtner

PhD student



De Jong et al. In prep

Old growth forests

Paired analysis:

Data points within the old growth forests

are comapred to data points in a spatial 

buffer around the old growth forest

Percentiles of the annual distribution (99th to 70th)



Thank you


