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Semi-Natural terrestrial ecosystem Ve <
model: N14CP

Integrated P cycling into the N14C model:
* P weathering

* N fixation linked to P availability

e P limitation - law of the minimum

* Stoichiometrically linked biomass & soil
organic matter pools of P

* Inorganic P pools, sorption/desorption o
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Semi-Natural terrestrial ecosystem
model: N14CP further testing
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Semi-Natural terrestrial ecosystem
model: Results (in brief)
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ecosystems change: Carbon
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Supporting evidence

Topsoil resampling 1959-2010 (mean 27 yrs)

For broadleaf habitats:
Average [SOC],/[SOC],
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1.05

(>1.00, p < 0.001)
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Past semi-natural terrestrial
ecosystems change: Carbon

Increased N.B.
atmospheric N ARSI There is no pH effect on DOC in the model.

deposition WS\ NIRRT |ncreases in semi-natural model arise from:
* Increased soil C pool
* Increase in temperature (this is more obvious in the future

Increased plant projections)
growth P A pH effect could be incorporated.
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Past semi-natural terrestrial
ecosystems change: Carbon

Total UK change 1800-2000 per m? of semi-natural ecosystems

64% increase 17% increase
in NPP in soil C

~17% increase

in annual DOC

Mean change in undisturbed semi-natural areas, 1800-2000

Net Primary Productivity Soil organic carbon Dissolved organic carbon
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Past semi-natural terrestrial
ecosystems change: Nitrogen

Roughly half of N inputs over 1800 to 2010 remain in the ecosystem
147 N inputs
12 fixation (1.4)

10 -

MT of N

6 deposition (11.1
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Past semi-natural terrestrial S
ecosystems change: Nitrogen

e Denitrification increased by 53%
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Past semi-natural terrestrial
ecosystems change: Phosphorus

* Whilst Cand N inputs increase 1800-2000, P does not
* However, biomass P has increased 40% due to increased NPP

* Resultantly, total topsoil P has decreased 6%
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Future C, N and P change:
Woodland expansion scenario

Total ecosystem C change due to
woodland expansion 2000-2100
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Summary

In the project we have:

* Developed, calibrated and tested a new model which integrates
C, N and P plant-soil cycles for semi-natural ecosystems

* Applied this model to the UK’s semi-natural areas
* Connected with the LTLS IM

The model suggests:

 Pastincreases in NPP, soil C, denitrification and N enrichment as
a result of N deposition

e Past redistribution of P within the ecosystem
 ~4% increase in ecosystem C from woodland expansion




