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PEST POPULATION ABUNDANCE

% = Pest risk analysis requires the identification of areas
for potential establishment of a pest to assess the risk
posed to agriculture and the environment

=== = Pest abundance is considered as a predictor of the
magnitude of impacts in the invaded habitat in the
= area for potential establishment
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THE PBDM METHODOLOGICAL FRAMEWORK

| m Physiologically-Based Demographic Models (PBDM)
methodological framework

m (i) provides an appropriate level of mechanistic
synthesis for predicting pest population

- phenology, age structure and abundance dynamics

==/ as a function of the spatial and temporal

variability of environmental forcing variables

= (ii) able to define the area of potential
establishment on the basis of the physiologically-
based approach to population dynamics modelling

i

m (iii) uses the population abundance (whatever
defined) as the driver that can better explain the
impact on cultivated plant and environment

m (iv) scenario-based analysis supporting risk
managers in their decision making process 3




THE PBDM APPROACH: THE PROCESSES

' m Pest is a player in a trophic network - each level
supplies resource to the next

. ® The dynamics of system abundance can be described
using the same model in all trophic levels

m The processes

m Have similar shapes described by the same functions

m Are based on the supply/demand ratio for resources
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THE PBDM APPROACH: THE PROCESSES

" m Functions describing biological/ecological traits
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THE PBDM APPROACH: THE SPATIAL DYNAMICS
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THE PBDM APPROACH: THE SPATIAL SCALE

(a) olive fruit - Olmedo, Sardinia (2002)
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THE Pomacea spp. CASE STUDY

m Originally from South or Central America
- Asia, North America, Europe
m 2009 apple snail invasion in the Ebro
Delta in Spain

m Use of the highly invasive snail Pomacea
as a case study illustrating the potentiality
of the PBDM approach to describe and
forecast population dynamics of an

invasive species at different locations
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m Model parameterization

014 001
iz LTIH ool
001 oo
o 0.007 |
— - = ﬁ 000 i 0,008
- Eooar £ Y
< = g 00
N - - gu.we g
T é 0.004
- —f S o 0,004 0.003 -
.7 noozh
= aml 0.002
/ 0.001
%io 15 20 P ™ 38 40 %o 15 = 2 30 = a0 % 10 5 20 25 30 » a0
Temperature Temperature Temperature
Temperature-dependent development functions
U T T 1
L sl
o8l
o @ 08F
sl * =
% % (g 7
e e So8f ‘E }
= =06 i
2os 2 3 4
= s * Gosf :
y . 5o ;
............ EM | =
g 3
& o2t Sl
01 4 0.2
*
........... (i 1 Il 1 * 0.4 1 1 L 1 1
15 20 25 an 35 10 15 20 25 ) 35 40
Temperature Temperature

Temperature-dependent survival functions Temperature and age-dependent

| i fecundity rate functions -



xx
-
=

'efsa-

European Food Safety Authority

THE Pomacea spp. CASE STUDY

m Model calibration
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z = Model calibration
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* m Pomacea spp. biomass potential distribution

— = 3 it r;g" e —*Wm ._“K,.Ju" . 3‘%_«1 : \x-"-r-:__’(_ o8
g@' gL BUITES,, TT ala P e :

T o ey L VR g, W B 5™ | A,

— _ At | on QUL . : = i
: —~, s S ‘.. e e R . e

: O % a - i :
= ~e ] A o \&

-
. ... & i

, o 15



CONCLUSIONS

m Spatially explicit Physiologically-based Demographic

Models (PBDMs) are a powerful tool to assess the
potential establishment of invasive alien species

including plant pests

® They may also include bottom-up effects of plant

growth and development on herbivore dynamics and,
in some cases, the top-down action of natural
enemies

m They provide appropriate information for predicting

pest population impact on cultivated plants and the
environment at high spatial and temporal resolution

m This modelling approach is also very efficient in

generating scenarios supporting decision making and
the evaluation of potential establishment and spread
of invasive alien species considering climate change
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