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Major drivers:
(i) temperature, photoperiod
(ii) precipitation 
(iii) irrigation
(iv) slope
(v) crop & pest management changes

Individual level :    growth, reproduction and survival processes (pest phenology i.e. life stages of pests egg-larva-pupae-adult)

Population level :  abundance and distribution processes (demographic traits and competitive capacities)

Community level : spatio-temporal dynamics (invasive traits, habitat suitability)
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Presenter
Presentation Notes
It is estimated that, in the next 50 to 100 years, the climate could experience the most massive shift in agroclimatic conditions.
Several claims have been made by scientists that the size of the cereal- and potato-growing areas, will be replaced by sugar beet and grain maize-growing zones, in next 3 decades. 
As for the summer season, the area affected by mild heat stress has increased in all climates spanning through central and southern Europe. Also, this has observed warming which has promoted the shift in maize suitability to central Europe already. 
The major agrometeorological indicators are active temperature sums and thermal growing season length or photoperiods.
Due to this, the major damaging or dominant pests in these conditions are driving their population size and dispersal ability towards northern latitudes. The highest increase can be observed in the Pannonian agro-climate zone, which expanded in the recent period in several regions of central and western Europe.
In addition to more frequent and intense heat waves and droughts, anomalous wet conditions have often significantly contributed to crop yield reduction
Modelling tools identifies the functional traits of pests at three levels 
At the individual level, empirical and statistical models are used to simulate pest physiology.
At population level, process based probabilistic models, dynamic and mechanistic models are used to predict abundance, occurrence and distribution. 
At community level, multi scale demographic models, climatic suitability models are used to predict the spatio-temporal dynamics of a pest. 
And as we see throughout the previous studies, all models are quantitative and lacks the inclusion of qualitative tool like farmer behaviours,surveys, and land use economic effects.. 





Conceptual modelling framework using dynamic physiologically based demographic pest models for pest risk management options in Maize

*Physical based model
Simulate erosion and 
sediment transport

*Numerical model of 
pesticide behaviour in 
the soil

Simulate runoff, 
drainage and pesticide 
fate 

*land use bottom up 
bio-economic model

*biophysical 
process model

*crop growth 
model

*farmer 
behaviour model

*non-linear response model (degree day 
model & diapause model) with daily mean 
cut-off temperatures; includes temperature 
thresholds and seasonal development 
prediction sub models.

*beta regression model, Alkaike information 
criteria (AIC) development of management 
strategy based on damage values.

*temperature dependent individual based 
model & spatially & temporal explicit 
population model
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Presentation Notes
We present such framework holistically which includes probabilistic pest models and process based models of three dominant pests, we use crop growth models for crop rotation and other crop management option, furthermore we use pesticide fate models which is driven by future pest risks, and land use economic models which is driven by land use change.
Eventually the framework extrapolates the crop responses to management & environmental changes in the future, followed by farmer’s behavioural options. 
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