
The SCOR WG125 toolkit:  Issues and methods 
for analyzing zooplankton time series.

Todd D. O’Brien, Dave Mackas, Mark D. Ohman,
Ángel López-Urrutia, and SCOR WG125 contributors



SCOR WG125 contributors

“With data contributions and participation from 
12 countries, over twenty long-term regional 
zooplankton time series have been identified ...”



SCOR WG125 contributors

“With data contributions and participation from 
12 countries, over twenty long-term regional 
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“With data contributions and participation from 
23 countries, up to one hundred long-term*
regional zooplankton time series have been 
identified ...”
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The definition of “long term” ?

> 50 years (21 ts)                              > 40 years (39 ts)   
> 30 years (50 ts)           > 20 years (62 ts)

>10 years (100+ ts)
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WG125 Methodology

This methodology was selected after conducting 
spurious and repeat evil transformations and 
various other mean experiments on helpless 
time series data.

For example, what happens if you …
– shoot a time series full of holes?
– randomly cut out entire years?
– add gross disfigurations (outliers) to the data?



WG125 Methodology

While no one method was best for every 
situation, we found our method fairly 
robust to outliers, noise, and data scarcity.

( This is important if one intends to examine 
and compare over one hundred time 
series of different measurement methods 
and sampling frequencies. )



• Log transform the data and calculate monthly 
means (if data avail.) for each year of data;

• For each calendar month, calculate a monthly 
climatology (mean of all the monthly means);

• For each month in each year, calculate a 
monthly anomaly;

At = log (Bt / B)

• For each year, calculate an annual anomaly as 
an average of all the monthly anomalies.

The WG125 Methodology

_
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The WG125 Methodology



This annual anomaly is a dimensionless 
ratio of relative change (3x more, 2x less) 
within a time series over time.

… and provides a basis for quantitative 
comparison between two different time 
series (regardless of original unit or type*).

*

The WG125 Methodology
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This method also works with once-per-year, 
seasonal, and/or sporadic sampling.

The WG125 Methodology
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The WG125 Toolkit (concept)

• Use free software to provide basic visualization 
and comparison functions to curious users.

• More advanced kit analyses unlikely
– others are already providing it (and better?)
– requires careful consideration of the data being used
– requires understanding of the statistical methods 

being applied*

( * At which point you probably own an $800 program 
that does what you need anyway ... )



Tools of the WG125 Toolkit

• Online Time Series Map & Information System
– geographic “point and click” interface for all sites
– each site has standard graphic and text summaries of the data
– each site has contact information for requesting the data

• Data Preparation Tool

• One-site Visualization Tool

• Cross Comparison Tool
– compare with other variables at same site
– compare with other sites and/or variables





http://wg125.net



Data Preparation Tool

• reformats date and data into a standard format

• calculates monthly means and anomalies

• time-synchronizes multiple variables within a 
time series (to months)

• month-by-month blank spacing for missing data
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One-Site Visualization Tool
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Cross Comparison Tool (same site)
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Cross Comparison tool (two sites)



And more toolkit features are 
coming soon …



A special thank you to all of the time series 
data contributors …

… and an invitation to potential new data 
contributors for this global analysis.

http://wg125.net




