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Terms

Cumulative effects (CE): incremental and accumulating 
environmental changes to the biophysical, social, economic, and 
cultural environments caused by one or more natural and/or 
human activities in a region over a specified time (GRCA, 2010; Northwest 

Territories, 2015; CWN, 2016).  CE may result from a combination of past, 
present and ‘reasonably foreseeable’ future actions (Northwest Territories, 

2015).

Cumulative effects assessment: “the process of monitoring, 
tracking and predicting accumulating environmental change 
relative to established limits (Dubé, 2015, p.1).”
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monitoring

Click me!

Or read a brief summary 
of the report in Water 
Canada here.

https://6ff4e7e4-cc7a-4c33-9790-a58aef3bc978.filesusr.com/ugd/536b70_8f617cd6d53c4b588629604250a438e9.pdf
https://6ff4e7e4-cc7a-4c33-9790-a58aef3bc978.filesusr.com/ugd/536b70_8f617cd6d53c4b588629604250a438e9.pdf
https://6ff4e7e4-cc7a-4c33-9790-a58aef3bc978.filesusr.com/ugd/536b70_8f617cd6d53c4b588629604250a438e9.pdf
https://www.watercanada.net/feature/reconceptualizing-water-quality-monitoring/


The study area



Why Great Lakes Cladophora  matters
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Credit: Pact Pow Citizens Group 
(Winsa, 2014)

Credit: Kevin Wyatt
(Wyatt et al., 2014)

Credit: Jessica Gordon
(Osborne, 2020)



CUMULATIVE EFFECTS…
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• Result from one or more natural and/or human activities in a region 
over a specified time…

• Are incremental and accumulating…

• Involve biophysical, social, economic, and cultural environments… 

…may require collaborative, holistic, and co-creative 

approaches to effectively manage.



Criteria-based ranking (CBR) – supporting discussion

▪ Practitioner workshop (December 2020) to further develop the 
CBR process from 2016.

▪ Collectively determined 22 criteria for selecting an indicator 
for cumulative effects monitoring and scored 18 current 
indicators against them.

▪ Top 5 scores:

▪ Total phosphorus

▪ Dissolved oxygen

▪ Temperature

▪ Cladophora biomass (directly measured)

▪ Nitrate
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Click me!

Or read the full paper from the 
exploratory research here.

https://www.sciencedirect.com/science/article/pii/S2215016118301729
https://www.sciencedirect.com/science/article/pii/S2215016118301729
https://www.sciencedirect.com/science/article/pii/S2215016118301729
https://www.sciencedirect.com/science/article/abs/pii/S1470160X18306162


CUMULATIVE EFFECTS 
WORKSHOP SUMMARY
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1. What is currently being measured to understand the 
issue of nutrients? What do these indicators tell us? 

2. What indicator or set of indicators should be 
monitored for understanding cumulative effects 
related to nutrients and/or Cladophora?

3. How would you use these indicators in cumulative 
effects assessment?

Click me!

Also, a manuscript is currently being 

prepared for publication.

https://6ff4e7e4-cc7a-4c33-9790-a58aef3bc978.filesusr.com/ugd/536b70_cb71347471e141da94b752c7e298c706.pdf
https://6ff4e7e4-cc7a-4c33-9790-a58aef3bc978.filesusr.com/ugd/536b70_cb71347471e141da94b752c7e298c706.pdf
https://6ff4e7e4-cc7a-4c33-9790-a58aef3bc978.filesusr.com/ugd/536b70_cb71347471e141da94b752c7e298c706.pdf


Other things we tried… and something we didn’t

▪ Visualizing social-ecological system features 
(e.g., people, stressors, effects, pathways) may 
be key to achieving a common understanding 
and constructive discussion regarding CE.

▪ Share and receive knowledge in various ways:
collaborative watershed analysis (e.g., 
systems mapping).

▪ Systems mapping examples: Cladophora
growth model (Higgins, 2005), adapted DPSIR model 
for eutrophication and organic pollution 
(Kristensen, 2004), and ISO 31000-2009 risk analysis 
bow-tie (Creed et al., 2016).
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Click me!

Click me!

https://theconversation.com/indigenous-youth-are-playing-a-key-role-in-solving-urgent-water-issues-157251?utm_source=dlvr.it&utm_medium=twitter
https://uwaterloo.ca/courtenay-lab/news/every-drop-river-another-good-good-day
https://www.granderiestudy.ca/tour
https://uwaterloo.ca/courtenay-lab/news/every-drop-river-another-good-good-day
https://uwaterloo.ca/courtenay-lab/news/every-drop-river-another-good-good-day
https://theconversation.com/indigenous-youth-are-playing-a-key-role-in-solving-urgent-water-issues-157251?utm_source=dlvr.it&utm_medium=twitter
https://theconversation.com/indigenous-youth-are-playing-a-key-role-in-solving-urgent-water-issues-157251?utm_source=dlvr.it&utm_medium=twitter
https://www.granderiestudy.ca/tour
https://www.granderiestudy.ca/tour


Collaborative watershed analysis process

1. Verify the problem (e.g., hearing from diverse perspectives, an undesired effect has been 
observed).

2. Define the system’s spatial and temporal boundaries based on the observed effect and its 
‘valued component’.

3. Collectively consider which combination of interactions may be at play.

4. Collaboratively create a systems map or visualization to illustrate interactions, including 
potential management responses where possible.

5. Modify visuals over time as knowledge of interactions grows.

Note: this may be useful to implement alongside predictive modelling.
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Thank you!
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https://www.linkedin.com/in/hoelaine1/ @ElaineE1ho

https://www.linkedin.com/in/hoelaine1/
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