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Definitions
• MDC/MDD- the smallest change or difference that can be 

detected given the sample size and power

• Power-the ability of a test to detect a “true effect” that is 
different from the null hypothesis

Introduction
It is common in catchment science and ecosystem studies, as 

well as in other disciplines, for authors to report that insignificant 
results mean that there was no effect (Figure 1). In some cases, 
the lack of significance may be due to the effect size truly being 
small.  However, it is possible to fail to detect an important effect 
when variability is so high that only a very large difference would 
be statistically significant.  For example, we failed to detect 
significant differences in water use by trees fertilized with 
different nutrients. In our case, effect sizes less than 68% were not 
detectable, given the variability we observed from tree to tree.

When treatment effects are not significant, authors should 
report the magnitude of effect that could have been detected 
given the power of the test.

Power analyses are commonly used to relate sample size to 
minimum detectable change (MDC), which is useful in determining 
a desired sampling intensity. We suggest that authors should 
calculate and report the MDC whenever they fail to detect a 
difference, as this information is needed to understand what has 
been learned.
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Detect change over timeDetect differences between treatments

T-test ANOVA

N= # sample dates; n= sample size per sampling date
P= autocorrelation coefficient; Sb= standard deviation of slope
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n= sample size; s2= variance
k= # treatments at each sampling date
ф= critical value based on α and β
n= sample size; s2= variance

Mobley et al. 2019
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Relationships of power, MDC, 
sample size and cost

Amrhei et al. 2019

Regression

Please visit our website!
www.quantifyinguncertainty.org

Your questions and 
suggestions here:

http://www.quantifying

