
Analysis & interpretation of evidence



Hypothesis testing:  a simple scenario

SCENARIO 1 SCENARIO 2

• DO measured upstream & 
downstream over 9 months

• DO measured upstream & 
downstream over 3 months

— Upstream: x = 9.3 mg/L

— Downstream: x = 8.4 mg/L

— Upstream: x = 7.9 mg/L

— Downstream: x = 4.2 mg/L

• Difference significant at 
P<0.05

• Difference not significant at 
P<0.05

Which scenario presents a stronger case for DO 
ca sing impairment?causing impairment?



Use statistics responsibly

Use caution in interpreting differences

• Look at magnitude & consistency of differences, rather 
than statistical significance

• Statistical significance detects differences exceeding 
natural variance

— Does not detect stressor effects

— Does not equal biological significance

• Can use statistics, but think about what you are doing
— Consider the relationship between minimum detectableConsider the relationship between minimum detectable 
difference (power) & the biologically relevant difference







Data analysis tools

• CADStat 
Menu driven package of data visualization & statistical— Menu‐driven package of data visualization & statistical 
techniques, based on JGR (Java GUI for R) 

Command line R scripts• Command‐line R scripts
— Powerful and free statistical package [http://www.r‐project.org/]

R scripts provided for PECBO— R scripts provided for PECBO 

• Species sensitivity distribution (SSD) generator
— Tool that calculates & plots proportion of species affected at 

different levels of exposure in laboratory toxicity tests



CADStat 



Begin with data exploration

Want to examine relationships between different• Want to examine relationships between different 
variables

Linear & more complex—Linear & more complex 

—Expected & unexpected

• 1st step is visualizing data
—Scatterplots & boxplots 

—No statistics, hypotheses, or p‐values



Quantile regression

• Models relationship between specified quantile of 
response variable and explanatory variable (stressor)  

50th quantile gives median line under which 50% of– 50th quantile gives median line, under which 50% of 
observed responses occur

– 90th quantile gives line under which 90% of observed 
responses occurresponses occur 

Provides means of estimating location of upper boundary on• Provides means of estimating location of upper boundary on 
scatterplot 

• Used to evaluate stressor response relationships from other field• Used to evaluate stressor‐response relationships from other field 
studies (Step 4:  Evaluating data from elsewhere)



Applying quantile regression

SUPPORTS WEAKENS



Data analysis tools

• Species sensitivity distribution (SSD) generator
— Tool that calculates & plots proportion of species affected at 

ff l l f l bdifferent levels of exposure in laboratory toxicity tests



What is a species sensitivity distribution

Each point is 
the LC50 for 
that species

• An exposure-response model for a single stressor
• Basis for NAWQC
• Represents relative sensitivities to the stressor of interest



Use species at the site as evidence of 
specific alteration specific to the causespecific alteration specific to the cause 



Use effect and concentration at the site compared to 
effect and concentration of the SSD curve as evidence 

f ffi i f hof sufficiency of the cause

68%

28%

For an SSD of LC50s, the corresponding effect would be 
local extirpation or occurrence in a kill event.



Quality Control AdviceQuality Control Advice

• Lab conditions should be similar to fieldLab conditions should be similar to field 
conditions

• Quality of the SSD depends on relevance• Quality of the SSD depends on relevance 
of the data used

Lif t f i– Life-stages of organisms
– Duration of test

R– Responses


