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Forbes & Callow (2002) 

Q1  Do SSDs clarify or obscure the setting of ecological effects thresholds 

for risk assessment? 

Q2 Do SSDs reduce or introduce uncertainty into risk assessment? 

 

• “If the SSD approach is to lead to better risk assessments, 

improvements are needed in how the theory is put into practice” 

• “Since the species used for input into the sensitivity distributions 

generally are not derived from any known community, the ecological 

interpretation of the resulting risk probability is not obvious” 

• “There is little reason to expect haphazard collections of literature data 

to accurately reflect the percentage of species at risk in actual 

communities in nature” 
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SSD SWoT Analysis 

• Puts (toxicity) calculations on more 

rational, transparent basis 

• (Partially) overcomes arbitrariness of 

AF approach 

• Has as objective protection of 

defined fraction of all species 

• Provides a logical link between C-R 

modelling and inference based on 

model outputs 

 

• The list is long! 

 

Strengths Weaknesses 
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• Species selection 

• End-point selection 

• Which toxicity measure? 

• Mixtures of toxicity measures 

• Relevance to ecological / community function 

• Assumes that sensitivity of a community depends on sensitivity of individual 

species of which it is comprised 

• Assumes no interaction between species 

• No assessment of measurement error or uncertainties in input data 

• No (explicit) relationship to ecosystem processes 

• No accepted method of updating results (triggers, threshold concentrations etc.) 

• Little or no validation 

• Choice of x in HCx 

Weaknesses / Issues 
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• No ecological basis for the parametric form of the SSD, yet … 

• Results of SSD modelling critically dependent on this choice 

• Should all parts of the SSD (i.e. the fitted cdf) be treated as equally important? 

SSD modelling represents an attempt to move away from the 

arbitrariness of AFs yet the identification of an SSD requires 

arbitrary decisions about: 

• Choice of probability model 

• Choice of species 

• Choice of functional form for C-R model 

• Choice of estimation strategy 

• Choice of x 

• Magnitude of ACRs 

Weaknesses / Issues 
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Issue: The design of C-R experiments 
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“Canadian investigators …are 

often reluctant and sometimes 

actively hostile to the idea of 

continuing with logarithms for 

statistical analysis” 

Issue: Getting good advice 
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Issue: Statistical framework and metrics 

Frequentist 

Bayesian 
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data = model + error 

Issue: Modelling approaches 
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SSDs – Good idea, Bad practice 

SETAC Milan 2011  18 May2011 

Data 

Model 

Fit model Summarise 
Adequate 

fit? 

No 

Stop 

Yes 

Adapted from Nelder, 1999 

Issue: Modelling approaches 
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New 
data 

What process? 

Update existing model or 

start again? 

What model? 

Issue: Modelling approaches 



SETAC Milan 2011  18 May2011 

Issue: Challenging the assumptions 
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SETAC Milan 2011  18 May2011 

“Automatically chooses the 
appropriate methods and 

data transforms” 

SSDs – Good idea, Bad practice 

Issue: Statistical driver 

or mute passenger? 
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Ignored! 

Issue: Wasteful models and wrong methods 

x 
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True response 

Measured response 
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True HC1=31.38 

True HC5=38.30 

Actual level of 

protection for HC1 

{78% - 99.9999%} – 

mean = 94% 

Actual level of 

protection for HC5 

{75% - 99.9%} – 

mean = 92% 

Population size 1,000 

7 drawings of n = 6 

SSDs – Good idea, Bad practice 



SETAC Milan 2011  18 May2011 

100908070605040302010

100

80

60

40

20

0

100908070605040302010

100

80

60

40

20

0

100908070605040302010

100

80

60

40

20

0

100908070605040302010

100

80

60

40

20

0
100908070605040302010

100

80

60

40

20

0

100908070605040302010

100

80

60

40

20

0

0.5  0.2  0.1 

0.05  0.01  0 

SSDs – Good idea, Bad practice 



SETAC Milan 2011  18 May2011 

Issue: Mixtures of measures 

Population Distribution of 

NECs Distributions of estimated 

EC10 (10 concentrations in 

C-R model) 

SSDs – Good idea, Bad practice 



SETAC Milan 2011  18 May2011 

SSDs – Good idea, Bad practice 



SETAC Milan 2011  18 May2011 

100% NEC ; 0% EC10 

0 100 200 300 400 500
0

0.5

1

1.5

2

SSDs – Good idea, Bad practice 



SETAC Milan 2011  18 May2011 

90% NEC ; 10% EC10 
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50% NEC ; 50% EC10 
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25% NEC ; 75% EC10 

0 100 200 300 400 500
0

0.5

1

1.5

2

SSDs – Good idea, Bad practice 



SETAC Milan 2011  18 May2011 

10% NEC ; 90% EC10 
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Arbitrary scaling of EC10 data: scale factor = 10 

NEC distribution 

Scaled EC10 distribution 

SSDs – Good idea, Bad practice 



0 50 100 150 200
0

0.5

1

1.5

2

SETAC Milan 2011  18 May2011 

NEC distribution 

Scaled EC10 distribution 

Arbitrary scaling of EC10 data: scale factor = 5 

SSDs – Good idea, Bad practice 
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NEC distribution 

Scaled EC10 distribution 

Arbitrary scaling of EC10 data: scale factor = 2 
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NEC distribution 

Scaled EC10 distribution 

Arbitrary scaling of EC10 data: scale factor = 2.345 („optimal‟) 
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NEC distribution 

Scaled EC10 distribution 

Arbitrary scaling of EC10 data: scale factor = 2.345 („optimal‟) 
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Arbitrary scaling of EC10 data: scale factor = 2.345 („optimal‟) 

90% NEC ; 10% scaled EC10 
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Arbitrary scaling of EC10 data: scale factor = 2.345 („optimal‟) 

75% NEC ; 25% scaled EC10 
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Arbitrary scaling of EC10 data: scale factor = 2.345 („optimal‟) 

50% NEC ; 50% scaled EC10 
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Arbitrary scaling of EC10 data: scale factor = 2.345 („optimal‟) 

25% NEC ; 75% scaled EC10 
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Arbitrary scaling of EC10 data: scale factor = 2.345 („optimal‟) 

10% NEC ; 90% scaled EC10 
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Arbitrary scaling of EC10 data: scale factor = 10 

50% NEC ; 50% scaled EC10 
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Thank You  

Contact:  Prof. David R. Fox 

Email david.fox@unimelb.edu.au 
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