Clustering coupled biochemical-physical model results

formalizes regional provinces in a coastal region
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This presentation is based on clustering by Tereza Jarnikova and Elise Olson’s ideas
on model evaluation.
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Like many coastal regions, the Salish Sea contains
a variety of regional provinces with substantially
different physical and biological dynamics.
Different authors divide these provinces in
different ways using various names.

How do we make a formalized, less arbitrary,
separation into dynamical provinces?

Figure shows the output from the SalishSeaCast
model (see references) ata given hourin
September 2017. Upper panels shows surface
salinity and lower panel shows a vertical cross-
section along the thalweg. Thalweg is marked as
a red linein the upperpanel. Some dynamical
variations are illustrated.



We use unsupervised clustering of numerical model
output. The numerical model is SalishSeaCast, based on
NEMO. We find that the ecosystem variables (here depth
integrated phytoplankton biomass) spatially coincide
with the physical variables (showing halocline depth).
These clusters have many similarities to the boundaries
used by previous authors but also differences.

™ North Strait of Georgia
= Central Strait of Georgia
_~ Juan de Fuca Strait

Figure shows the clusters foryear 2015 based on

left) the halocline depth (depth of steepest
gradientin the salinity profile) and measure of
stratification right) the depth integrated biomass
of the three phytoplankton classes.
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Having formalized provinces allows us to
ask better formulated science questions of
both model and observations such as:

Phytoplankto "4
Biomass & ‘,

Does the North have less biomass than the
Central region? The Central region is more
stratified due to proximity to the Fraser
River.

Does the model have too much biomass in
Juan de Fuca Strait? The Juan de Fuca
region is more ocean-like with a much
deeper more mixed surface layer.

These are long standing questionsin the region.
Although we see no significant biomass
differences in the North versus the Central region,
we do see different phytoplankton communities
dueto the different physical environment.
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Defined regions allows us to evaluate the model across these
different dynamics. We see that the model reproduces Chl
equally well in the different regions. In particular, we see that
the model does not over-predict Juan de Fuca Strait and thus
that Juan de Fuca really is one of the most productive
provinces. Other models have also seen this high biomass but
timing of observations led toits characterization asa low Chl
region.

Figure shows log transformed Chl from
observations (horizontal axis), versus
modelled (vertical axis) coloured by
cluster.
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Lower figure shows depth integrated average
biomass for 2015 from the model with full
temporal and spatial coverage. North and
Central have very similar biomass with North,
if anything, higher.
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Clustering of coupled biochemical-physical model results can formalize
regional provinces in a coastal region making divisions less arbitrary
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