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Introduction

Probabilistic ecological risk assessment (PERA) estimates the likelihood and the extent of adverse effects of chemicals occurring in ecological systems. It is
based on the comparison of:

. Joint Probability Curves (JPC) /|Threshold (to be determined by
Exposure/Environmental  species Sensitivity — decision-makers). Currently, no
Concentration Distribution (SSD) EESH T Unacceptable /| quantitative measures exist for
Distribution (ECD) derived from toxicity data § ui Lo T Ris] these JPC-thresholds.
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e » A wo Acceptal?le Risk — and quantifying the entire JPC seems to be
Pimephales] Fraction of Species more difficult (e.g. in Figure, how acceptable
Affected (% SSD) or unacceptable is this particular JPC?).

Practical simulation study Theoretical considerations
Five JPCs are visualised and they all result in the same risk (12%). It is not RISK = the probability of some randomly selected log EC (Environmental
straightforward to put thresholds of acceptability. Concentration) exceeding some randomly selected log SS (Species
Depending on the interpretation of the ECD (and SSD), one JPC may be Sensitivity). EC
concluded to be better or worse than the other (even though they have the Risk = P(EC > SS) = P(— > 1]
same risk). This difference in interpretation of the risk is also reflected in the SS
shape of the JPC. EC
=P Iogm(—] >0 |=P(log,,(EC) - log,,(SS) > 0)
100% SS
80% 1 The difference of two independent normal distributions is also a normal

distribution with parameters
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° O og(Eciss) = Tlog(EC)-log(ss) — \/ Ologec) T Tiog(ss)
The risk of is given by the probability of log,,(EC/SS) to exceed 0. This is
equal to one minus the cumulative probability of the above log(RQ)

N s distribution for log,,(EC/SS) =0 or EC/SS = 1
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The formula for the ecological risk in case of two normal distributions is

0
Hiogec ~Hiogsssy °|2egEc +°I2~:gss ( )
etter alternative if ECD represents temporal variability (at one _

monitoring location) (because most of the species will die all the time, =0 Miogec ~ Hiogss

but a certain percentage might survive, in the other cases: all species 01 /o.z +0?2

will die most of the time) logEC logSs

Worse alternative if ECD represents spatial variability (because most of
species will die at all locations, in the other cases: all species will die in
most of the cases, in some few remaining sites, no species are likely to . o ) .
die, resulting in larger biodiversity). Or, in other words, a small variation in ECD and a large one in SSD yield the

same risk as the reverse variations with the same means. However,
ecological interpretations can be different.

When the difference between the mean EC and the mean SS is fixed, then
interchanging the two standard deviations doesn’t change the risk.

« The current risk measures, such as the Area Under The Curve of a Joint Probability Curve (JPC), contain
insufficient information to account for different ecological circumstances (i.e. different interpretations of the
Environmental Concentration Distribution (ECD) and Species Sensitivity Distribution (SSD)) and to assess
potential adverse effects towards ecological communities.
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