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OUTLINE

Plant morphology
Perrennual versus (bi-)annual
- Management

Litterfall- Litterfall 
Plant N demand & allocation pattern
Plant radiation use efficiency 

Plant morphology

• Canopy height, LAI, albedo, root 
distribution

• Regulating water and energy 
balancebalance
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Plant morphology - Explicit big Leaf

1) Static: Albedo, Root depth
2) Driving: Canopy height, LAI
3) Dynamic: LAI, Canopy height

- number of parameters 4 extra
+ flexibility

Example parameter
of LAI dynamic: g C/ LAI
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Perennial vs. Annual
Time scale: Forest 100 years and arable land 1-2 years
- Management
- Litter fall

After: 
Swedish Forestry Board, 1996  pp66.

100 years

Harvesting
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• Plant life cycle:
sowing, emergence, leafing, seed building, seed maturing, harvest 

Perennial vs. Annual –
Litter fall

Source:
K. Blombäck, 1998, 
pp.18 by Hans Fryck

• Quantity a) constant rate, 
b) seasonality f(Tsum)

• Quality – C/N ratio of different plant 
compartments, re-translocation

Annemieke  Gardenas, Milano 2010

Perennial vs. Annual -
Management

Processes F. vs. A. Parameters

N fertilization
- mineral =, 

day, dissolution rate, N-NH4

Manure: 5 additionale a
- manure

,
∆ parameters

Ploughing
-deep ploughing
-surface cultivation

∆
(=)

A: day, depth;
day, depth

Harvesting ∆ day, % of each C pool to 
harvest or to litter
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Plant N uptake and allocation 

Forest Arable

Uptake of N: 
Root uptake of mineral N, organic N and N-fixation by leaves

Optimum N % of different plant compartments 

Forest Arable
Stem 0.1 <0.5
Leaves 1.5 2.5
Fine roots 1 1.5
Coarse roots 0.07
Seeds 2.5 
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Radiation and water use efficiency

• Radiation use efficiency 
εL( gDW/MJ)

• Max conductance of water per LAI 
Products: 

I Seasonal and yearly variation of litterfall productionI. Seasonal and yearly variation of litterfall production, 
C02-emissions, DOC, NO3

- and NH4
+ leaching

and information to anlyse their governing processes
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Products: 
I Seasonal and yearly variation of DOC NO - and NH +I. Seasonal and yearly variation of DOC, NO3 and NH4

+

leaching and information to anlyse their governing factors

II. Scenarios of climate change and management
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Comparison of ecosystem services
for different N fertilization scenarios
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Products: 
I Seasonal and yearly variation of DOC NO - and NH +I. Seasonal and yearly variation of DOC, NO3 and NH4

+

leaching
and information to anlyse their governing factors

II. Scenarios – Comparison of different ecosystem services

III. Uncertainty analyses - GLUE or Bayesian

Uncertainty estimates using Uncertainty estimates using 
GLUE or BayesianGLUE or Bayesian

LAI

Precipitation 
Radiation 

CO2 

644±74

363±43

570±55

138±37

Soil Climate 

LAI   

Flux   Effect   
Storage   Effect   

variable   

Water 

C/N   

N 
Carbon & 
Nitrogen 

207±31

-69±18

THANKS !
PhD-course SOM-modelling 23/8-3/9 2010 
Models Q, Yasso and CoupModel
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