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Interdependency in ecology
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» food availability
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» reproduction
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Measuring interdependency in ecology

» in-situ, highly dynamic
» in lab, highly specific
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Individual growth g(F, T, w)
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Individual growth g(F, T, w)
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Individual growth g(F, T, w)
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Mortality and Fertility
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Mortality and Fertility

Mortality
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Mortality and Fertility
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Parameter identification

» Minimization of
L(0) =D (ni(ty) — hi(t;, 0))?
R

» through

» direct simulation with Comsol in Matlab
» optimization toolbox of Matlab

» with model efficiency ME
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» Statistical method for comparison of nested models:
Likelihood ratio test
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» Statistical method for comparison of nested models:
Likelihood ratio test

» The test statistic is —2 Iog(LLC"_'“"—'IeX(%o;))g.
simple

» It is x2 distributed with the difference in numbers of
parameters as degrees of freedom.
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Process analysis

» Statistical method for comparison of nested models:
Likelihood ratio test

» The test statistic is —2 Iog(LLC"_'“"—'IeX(%o;))g.
simple

» It is x2 distributed with the difference in numbers of
parameters as degrees of freedom.

» A significance level of 0.05 is applied.
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Accounting for continuity

» Experiments on temperature response are based on
homogeneity assumption over intervals.

O’Neill temperature response function:
T— Topt

O(T) = k(oL ype T on

with
p= g W21+ /1 + 12)?
W = (q10 - 1)(Tmax - Topt)
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Accounting for continuity

» Experiments on temperature response are based on
homogeneity assumption over intervals.

» Adequateness depends on response itself.

» Our idea: dynamic parameter identification under controlled
temperature regimes.

O’Neill temperature response function:
T— Topt

O(T) = k(2T e T o
with
p= g W21+ /1 + 12)?
W = (q10 - 1)(Tmax - Topt)
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Accounting for continuity
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Accounting for continuity
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Accounting for unmanageability

» Experiments on food response would require food control.

Litter dynamics

dF F Winax
L6, T) =l ®(T Sn(w, t)d
dr (t,T) ax®( )F+Fh/0 win(w, t)dw

Possible approximation

F(t) = /:Oe—(t/t1)"1(1 _ e—(t/tz)”z)



44/53  Temporal mismatch Population dynamics of G. pulex Identifiability of parameters Future Applications
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Litter dynamics
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Accounting for unmanageability

» Experiments on food response would require food control.
» Food control is unjustifiably expensive.

» Our idea: dynamic parameter identification including food
dynamic.

Litter dynamics

dF Foo e
DL T) = o ®(T Sn(w, t)d
gi = HET) = lmax®( )F+Fh/0 wan(w, t)dw

Possible approximation

F(t) = Foe_(t/tl)pl(]_ _ e—(t/tz)"Z)
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Accounting for unmanageability

Fr  m P2 t t
427 184 251 84.0 979
47 20 25.0 82 98
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|dentifying processes

» Mortality depends on
multiple processes.

niw,t) [1]
g

» Effect of individual process
often unknown. 4

» Adequate simplifications
can be tested.
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|dentifying processes

Ho KT F RMSE ME (%)
° 268 990.0
° 364 98.7
° 285 99.0
° 263 99.0
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° ° ° 260 99.0
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|dentifying processes
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Completing the circle

Afw,t) [1]
g

Ho Imax ME (%)
0.006 0.007 94.1
0.01 0.008
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What we learned

niw.t [1]
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What we learned
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