Appendix 1: evaluation and comparison of the mean CT i, of each
species of carabids.

The sample of CTi,s Of each carabid species appear clustered by fields (random effect) and stratified
by the landscape types. We have three strata: complex, intermediate and simple. Let us, considering a
given species, design by i the index of the stratum, by j the index of the field and by k the index of

the individual.
The CTpmin of the k™ individual of the species is observed in the j™ field of the i" stratum and the
average CT, of that species is calculated :

As the variable of interest is an individual quantitative characteristic, each field, as a cluster,

n..
has the weight W; = —L, and all the individuals of the cluster share a common random variable A
i
that we suppose normal, of null expectation and of variance af\ (the between cluster component of the
variance).

Inside the stratum i, the correct estimation of the mean is the weighted mean of the different clusters:
nj
CT. => wCT; (1)
j=1

As we suppose that the number of trapped individuals is proportional to the abundance of the species
in the given field, formula (1) is equal to the ordinary mean within the stratum, but its variance is
different from that of the ordinary (nhon-clustered) mean because of the intra-cluster correlation caused
by the common realisation of the random variable A;.

The statistical model of the individual value is:
CTy =u+o + A +&

Where y is the overall mean of the population, ¢ the fixed effect of the stratum i, AJ. the random
variable attached to cluster i of variance o=, as defined above, and & the residual attached to each

individual, a random variable of null expectation and df variance (residual variance).

The variance of the mean inside a cluster (field) is :
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And the estimates of o and o can be obtained by the method of moments from a fixed analysis of
variance among clusters:

O,\_i — MSAﬁ_MSR
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Where MS, is the between clusters mean square, MS; the residual mean square and 1, the average
number of carabs among the clusters.



Thus, the estimated variance of the mean in the whole stratum is:
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The weights of the stratum 1is WI and thus, the variance of the overall mean is :
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which is the Standard error of the estimated mean of the species.

and the overall stratified mean:

CT = Zm:\NiCTi. (4)

i=1

It is therefore straightforward to calculate the mean and standard error of each species and to compare
all of them two by two with a Bonferroni procedure.

This procedure assumes a normal distribution of the CT., which seems contradictory with the
analysis performed using the Cox model. However, the Cox model does not provide an easy procedure
to compare CT;, means. As the number of individuals per cluster is fairly large, we are protected by
the central limit theorem, and moreover by the fast convergence of variances to the Chi-square
distributions. Furthermore, the estimations of af\ and o-f do not depend on the normality hypothesis,

and Bonferroni is used as an exceedingly conservative procedure.



