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How to cope when precise detailed data are unavailable?

Qualitative approaches are attractive (Levins loop analysis)
o Direct and indirect interactions taken into account

o Not only biological compartments (e.g. fishermen or power plant)
o Easyto use

A test on the Gironde case

o A comparison with an existing Ecopath model S e
(Lobry et al. 2004) o |
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Plan
Reasons for the implementation

Using a sensitivity analysis to perform Community matrix
iInversion

Interpretation of the results and similarities with Ecopath

Sébastien ROCHETTE ECEM 07, Trieste. Nov, 30th. 2007 2/14



@ Cemagref

‘ Using a known trophic network:
The Gironde estuary food web
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Using a known trophic network:
The Gironde estuary food web

= Many trophic interaction links,
strong and weak ones

= Ecopath model considered as
a reference for our inverse
matrixes study
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Loop Analysis

First step: construction of the
“Community matrix”
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Loop Analysis

Most of results are uncertain
due to
o Many trophic interaction links

o Taking weak interaction into
account
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Inverse matrixes and sensitivity analysis

Method:

o Distinct data by classes

o Evaluate uncertainty on the
results
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Inverse matrixes and sensitivity analysis
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o Rank data by classes
o Evaluate uncertainty on the

I Random draw with uniform COM
reS u tS law in the chosen class

Matrix COM

x 5000
simulations

Matrix COM

Matrix COM

090 -0.09

sl 0w | -0.2f Matrix COM

How many classes do we T EEBEDE

o o 1 012 e “ o ° 0 043
need? \_)" O
\-/

> X g Direct interactions

N e Results : histogram of the 5000
_g‘g,{:ﬁma X inverse matrixes for one
= Inverse matrix
-cComt Sign
Inverse matrix Eh Confidenc error
& || -02 eonsign: 0.1%
“4-COM* N 99,9% '
85 -0.13
—]
. A © o | oo | os
5000 inverse matrixes \/

(-COMY) Direct + indirect od

Method to assess uncertainty on the results

Sébastien ROCHETTE ECEM 07, Trieste. Nov, 30th. 2007 6/14



% Cemagref

Community matrix: to put data in classes

= Four different tested cases:
o Equivalent to Loop Analysis
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Inverse matrixes: results of the sensitivity analysis
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Inverse matrixes: results of the sensitivity analysis
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Inverse matrixes: results of the sensitivity analysis
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Inverse matrixes: results of the sensitivity analysis
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Inverse matrixes: results and interpretation
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Inverse matrixes: results and interpretation
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Inverse matrixes: results and interpretation
-1 0 1
[ 100- [ T l:l:l:l:l

sl

%

—~
o

Confidence percentage

(2]
(=)

6 0,08 ‘ O.‘33 O‘,S i
Absolute average value of the interaction

Effects of one component (columns) on the others (row).
After inversion. Sum of direct and indirect interactions
> Colour indicates: confidence > 90%

Sébastien ROCHETTE ECEM 07, Trieste. Nov, 30th. 2007 11/14



% Cemagref

Inverse matrixes: results and interpretation

-1 0 1
[ 100- 3:r:" *

©
t=3

—~
o

Confidence percentage

(2]
(=)

6 0,08 ‘ O.'33 0',5 '1
Absolute average value of the interaction

Effects of one component (columns) on the others (row).
After inversion. Sum of direct and indirect interactions

> Colour indicates: confidence > 90%

Sébastien ROCHETTE ECEM 07, Trieste. Nov, 30th. 2007 11/14



Inverse matrixes: results and interpretation

©
t=3

Confidence percentage

(2]
(=)

[ 100-

N4
3.7
>

a7
sof

o

ol

- I
y

7

T
0 0,08

Absolute average value of the interaction

L]
0,33

T
0,5

T
1

% Cemagref

-1 0 1
-

Effects of one component (columns) on the others (row).
After inversion. Sum of direct and indirect interactions
> Colour indicates: confidence > 90%

»  Green PPP, PP: strong or medium positive effect

»  Red NNN, NN: strong or medium negative effect
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Inverse matrixes: results and interpretation

Effects of one component (columns) on the others (row).
After inversion. Sum of direct and indirect interactions
> Colour indicates: confidence > 90%

- Green PPP, PP: strong or medium positive effect

»  Red NNN, NN: strong or medium negative effect
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Primary producers
Copepods
Suprabenthos
Mysids
Meiobenthos
Macrobenthos
Shrimps
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Small pelagic fish
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—
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20.
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Big marine fish

Big pelagic fish

Pipe fish
Flat fish

Gobids

Freshwater fish

Detritus

Fishery

Nuclear power plant

> Green PPP, PP: strong or medium positive effect
» Red NNN, NN: strong or medium negative effect
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Correlation with « Mixed Trophic Impact »
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Correlation with « Mixed Trophic Impact »
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Conclusions and perspectives

= A simple way
o to assess indirect interactions
o to identify influent or sensitive components
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Conclusions and perspectives

A simple way
o to assess indirect interactions
o to identify influent or sensitive components

An intermediate approach between loop analysis &
Ecopath (“Mixed Trophic Impact”)

Offering

o simulation possibilities with confidence percentages
o comparison means of several ecosystems, poorly-known as well

o Possible improvement of MTI in order to add confidence
intervals on results
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