Change In interannual variablility of rivers and ocear
Impact



Upcoming Workshophange in interannual variability of rivers and ocean imp

Research Actiondncertaintiesaround oceani@nd river loadings
Several areas of research have been identified depending on a better understanding of interannual variability related socdntrios and nutrien

management both short term and long term. These include:

1 Natural variability: e.g. What is the variability and how does this impact nutrient availability year to year?

Longerterm followup
1 Climate change: e.§Vhat are the future conditions of the oceanic load?
1 Increasing population impacts considering Climate Change and Canadian and other sources
1 How do these processekive variability?

Shortterm actions to better constrain uncertainty: physical controls whtural interannual variability

A Timing and magnitude afcean influence®n the Salish Sea?
A Timing and magnitude of thigeshet and riverine influence

A Accordingly,
A The availabilityf nutrients to theeuphotic zone first considering the role of temperature and salinitysiratification
A Influence on residence time and flushing time of shallow embayments wber®O0 is observefDcean exchangandriverine flushing

In the Chat: Who else should we engage in the next interannt
variability workshop either as participants or presenters?




Nutrient Loading |
the Salish Sea

Parker MacCready

Leo Maddox Endowed Professor of
Oceanography

University of Washington
School of Oceanography
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Overview and Questions

ADissolved Inorganic Nitrogen (DIN) In the Salish Sea comes from river:
YR KdzYly &a2dz2NOSa fA1S 22¢t Qasz |

estuarine exchange flow.

AHow much do these sources change on monthly, annual, and longer
time scales?

AHow do the size and the variability of these sources affect our ability
to predict consequences of actions we might take?



There is a lot of HigNitrate, NearlyAnoxic water offshore below the shelf break
(NOAA Casts 2016)
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Reflects the accumulated remineralization of organic matter in the global ocean circulati



The incoming water at the
mouth of Juan de Fuca is a
40:60 mixture of Pacific
Equatorial Water coming north
In the California Undercurrent,
and Pacific Subarctic Upper
Water from the NW Pacific

Thomson &Krassovski2010 JGR) Poleward reach
of the California Undercurrent extension
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DO decreased
by about 20%
at the depth of
the shelf break
over 40 years.

Because the vertical
gradients are strong,
any change in the
depth of the ocean
source of the exchange
flow could also be very
Important.

Declining Oxygen in the Northeast Pacifi@, D. Pierce, J. A. Barth, R. K. Shearman ané&rmafeéy Journal of Physical
Oceanography 2012 Vol. 42 Pages-804%, DOI: 10.1175/JRP®11-0170.1



There are also loagrm changes in Puget Sound

Hood Canal

UsingColliasCTD data from 1932
1975, and Ecology data for recent
decades, we find that Hood Canal
surface water has gotten warmer
and fresher, and the deeper water
has less DO.

The largest signal in Main Basin is
that it is warmer by about IC (top
to bottom, all seasons).
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Strait of
Georgia
DIN Budget

The estuarine exchange flow is the
biggest DIN source and sink, and
the net ocean source is about 60%
of the total sources.

Import ¢ Export = 5000 MmoWr

Note the large variability of the
ocean exchange.

A nitrogen budget for the Strait of Georgia, British Columbia, with emphasis on particulate nitrogen and dissolved inorgangen,J. N. Sutton, S. C.
Johannessen and R. W. Macdon&dhgeoscience2013 Vol. 10 Pages 717994, DOI: 10.5194/b§0-71792013



