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A (first) functional classification of permanent grasslands*

A.-I. Graux / Application of the functional analysis of soil-plantanimals interactions to the modelling of grasslands Cruz et al., 2002. Fourrages Rich/fertile sites  What's a model?

A simplified and idealized representation of reality, based on an ordered set of assumptions relative to an observable and measurable phenomenon, and aiming to reproduce as well as possible the behaviour of the studied system.

 Modelling advantages compared with experimentation ?

• Allows to simulate complex ecosystems involving a lot of interactions and feedbacks and to address questions on the long-term (e.g. climate change)

• 

••

  Photosynthesis

•••

  Considers a lot of influencing factors • It is easy to modify the model inputs, thus to control the simulation environment and to test a lot of scenarios The modelling of grasslands : an integrated view A.-I. Graux / Application of the functional analysis of soil-plantanimals interactions to the modelling of grasslands (definition adapted from Coquillard and Hill, 1997) .017 A.-I. Graux / Application of the functional analysis of soil-plantanimals interactions to the modelling of grasslands The modelling of grasslands : an integrated view  Different types of models • Stochastic (predictions have a random nature) or deterministic (a given input will always produce the same output) • Static (independent of time) or dynamic (generally use differential equations that are function of time) • Empirical (based on statistical equations that are just intended to be predictive) or mechanistic or process-based (equations are based on the understanding of the system functioning and thus are intended to explain processes); A mechanistic model always contains some empirical parts  What is the nature of existing grassland models ? • Are generally determistic, dynamic and mainly mechanistic / Application of the functional analysis of soil-plantanimals interactions to the modelling of grasslands  The conception of a model is highly dependant of : • The objectives/the questions of the modeller • The knowledge about the system to model • The avaible experimental data to calibrate /validate the model  This greatly influences : • The spatial and temporal scales • The level of detail for the representation of processes • The modelling method Scales & level of detail of the model • Modelling method Adapted from Coquillard & Hill, 1997and Hirooka, 2010 Conception • Formalisation (equations) • Implementation (code) • Verification • Parameterisation/Calibration • Robustness and software reliability • Comparison of observed vs simulated values • Use of criteria of evaluation Evaluation Exploitation Responses to the questions adressed • Understanding of the simulated processes .020 A.-I. Graux / Application of the functional analysis of soil-plantanimals interactions to the modelling of grasslands Based on the reading of this publication 1. What are the scientific and operational objectives (inputs, outputs)? 2. What is the modelled system (components and limits) ? 3. What are the time and spatial scales? 4. What are the assumptions ? The example of the ModVege model .021 A.-I. Graux / Application of the functional analysis of soil-plantanimals interactions to the modelling of grasslands Why modelling grasslands ? The example of the ModVege model  Scientific objective • to simulate the dynamics of the biomass production, structure and forage quality in response to management and climate, in case of permanent pastures and temperate regions  Operational objective • to use this model in a whole farm simulator to represent each grassland field  has to be simple ! (not to model each species separately …)  outputs = inputs for an intake and production model composition = association (in constant %) of functional groups of species with similar functional traits (Cruz et al., 2002) : functional approach ! 2. Sward heterogeneity = the relative abundance of 4 structural plant components 3. Growth, senescence & abscission = continuous flows 4. Seasonal pattern of shoot growth = functional trait 5. Quality (digestibility) of green compartments, senescence and abscission are affected by compartment ageing 6. During harvest, 10% of the harvestable biomass is lost effects of variables on flows A.-I. Graux / Application of the functional analysis of soil-plantanimals interactions to the modelling of grasslands During the reproductive growth, growth is distributed between GV & GR = Reproductive function (REP) OMD of dead compartments is assumed constant  OMD of green compartments •  linearly with AGE from a maximum (at AGE=0) to a minimum (at maximum AGE) • The maximum AGE corresponds to: • leaf life span (LLS) for GV • duration of the reproductive period Empirical function (SEA)  Minimum (minSEA) in autum & winter (ST < 200°C d)   from the onset of growth (Residual biomass after cutting The pasture is considered to be cut 5 cm above ground level  Harvested biomass in each structural component hBM GV = BM GV -resBM GV and similarly for compartments GR, DV, DR  Total harvested biomass hBM = hBM GV + hBM GR + hBM DV + hBM DR

  

  

  

  

Growth (GRO) Senescence (SEN)

Calculation of the age

To go further …
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