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“Absolute change in dissolved oxygen (umol kg–1 per decade) 
between water depths of (a) 0 and 1200 m, and (b) 1200 m and 
the sea floor over the period 1960–2010. Lines indicate boundaries 
of OMZs with less than 80 μ mol kg–1 oxygen anywhere within the 
water column (dashed/dotted), less than 40 μ mol kg–1 (dashed) 
and less than 20 μ mol kg–1 (solid).” Redrawn from Oschlies et al. (2018).

Bindoff, N.L., W.W.L. Cheung, J.G. Kairo, J. Arístegui, V.A. Guinder, R. Hallberg, N. Hilmi, N. Jiao, M.S. Karim, L. Levin, S. 
O’Donoghue, S.R. Purca Cuicapusa, B. Rinkevich, T. Suga, A. Tagliabue, and P. Williamson, 2019: Changing Ocean, Marine 
Ecosystems, and Dependent Communities. In: IPCC Special Report on the Ocean and Cryosphere in a Changing Climate
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“Overall there is medium confidence that the 
oxygen content of the upper 1000 m has 
declined with a very likely loss of 0.5–3.3% 
between 1970-2010”

“The total oxygen content of the ocean 
is very likely to decline by 3.2–3.7% by 
2100” 2

Climate change and dissolved 
oxygen (DO) in the Oceans



Oligotrophic

Mesotrophic

Eutrophic

• Eelgrass
• Normoxic
• High diversity

• Eelgrass & Ulva
• Intermittent hypoxia
• Still diverse; increased

abundance of fewer species

• No vegetation or Ulva
• Intermittent anoxia
• Decreased diversity; 

low abundance
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Eutrophication of estuaries



Southern Gulf of St. Lawrence estuaries
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Eelgrass site

Ulva site

Seagrass habitat threatened

Source: Adapted from Short FT & Al
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Data set contains a total of 62 time series from 2013 to 
2020 (hourly measurement of Dissolved Oxygen) from 
which 37 without missing data were retained for analyses

Data
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DO series clustering

Oligotrophic

• Eelgrass
• Normoxic
• High diversity

Mesotrophic

• Eelgrass & Ulva
• Intermittent hypoxia
• Still diverse; increased

abundance of fewer species

Eutrophic

• No vegetation or Ulva
• Intermittent anoxia
• Decreased diversity; 

low abundance

Cluster 1

Cluster 2

Cluster 3
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DO series forecasting

ARIMA

LSTM
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Source: Canadian Rivers Institute 
https://cwn-rce.ca/wp-content/uploads/2018/07/CWN-EN-NorthumberlandStrait-
2016-Web.pdf

Next steps

From univariate to 
multivariate approach

Go deeper on time frequency analysis

Source: Cold Water Consulting Ltd.
https://atlanticadaptation.ca/en/islandora/object/acasa%3A311/datastream/OBJ/view
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Questions ?

Bouctouche Dune In New-Brunswick
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