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The Salish Sea

* Alarge and complex estuarine system consisting of

Puget Sound, the Strait of Juan de Fuca, and Georgia
Strait

* Has high environmental, cultural and economic
importance
* The value has been threatened by
* High nutrients levels
e Recurring hypoxia
e Harmful algal blooms
* Declining dissolved oxygen (DO) Trend

/ The Salish Sea
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Salish Sea Model (SSM)

Grided with

* 16,012 nodes

e 25,019 triangular cell

* 10 sigma-stretched layers for depth
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» Hypoxic : DO level less than 2mg/L

Hypoxic Volume Days : Accumulated hypoxic
volume throughout 2014 at Puget Sounds
Region



Method
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Method
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Result (1) Numerical Analysis
Hypoxic volume days of each scenarios

Hypoxic Volume Days
[km3days]

Compared to Reference Compared to Exist

River+WWTP 1.5 times 129.36 36% 7%
River+WWTP 0.5 times 113.34 19% 6%
River+WWTP 0.0 times 106.58 12% “12%



Result (2) Reference vs Exist
Spatial distribution of hypoxic volume days

General

e Compared to Reference, Exist
has 27% increased hypoxia
volume

Reference

Whidbey Basin & South Sound

* Exist scenario has more hypoxic
volume and days compared to
Reference
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e Exist scenario has more hypoxic
volume and days compared to
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Result (3) Exist vs River Input Changes

Spatial distribution of hypoxic volume days
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Result (3) Exist vs WWTP Input Changes

Spatial distribution of hypoxic volume days
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Result (3) Exist vs River+WWTP Input Changes

Spatial distribution of hypoxic volume days
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Result (4) Hood Canal

Spatial distribution of hypoxic volume days
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Hypoxic Volume Days
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Discussion (1)
Hood Canal Hypoxic Node

Daily DO concentration throughout 2014
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(1)

ISCUSSION
Whidbey Basin Hypoxic Node

D

Daily DO concentration throughout 2014
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Discussion (2)
General hypoxic volume days trend
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Conclusion

* Change in TIN affects the hypoxic volume days in Puget Sound

 Compared to the pre-anthropogenic scenario, the post-anthropogenic
scenario has 27% increase in hypoxic volume days

* The impact happens mainly at Hood Canal and Whidbey basin during
autumn (September-November) at the bottom layer.

* Change in TIN from different sources affects hypoxia volume days in
different ways

* Need further analysis to figure out why Salish Sea sub-basins react
differently according to the change in TIN from different sources.
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