Progress Towards Operationalization of Six Port Scale Models on the East and West Coast of Canada
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ABSTRACT

The oceanography sub-initiative of Canada's Ocean Protection Plan (OPP), aims to develop high-
resolution operational port-scale hydrodynamic models, to enhance safe navigation and response to
events such as oil spills. Six priority ports have been selected for this purpose and are being
developed and validated, towards fully operational status which would provide clients with 48-hour
forecasts every six hours. The port models are forced by the Coastal Ice-Ocean Prediction System
(CIOPS) and the High-Resolution Deterministic Prediction System (HRDPS). Both are operational
products available from Environment and Climate Change Canada (ECCC). An overview of the six
port models will be provided with a summary of the preliminary validation. The modelling for this
study was based on the Nucleus of European Modelling of the Ocean (NEMO v3.6; Madec et al.,
2017%)
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Observation 10.107 11.154 0.384 1.791
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2-3. Vancouver Harbour and Fraser River
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4. Saint Lawrence Estuary

5. Saint John Harbour
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o Outer domain (STLE500):
e 500 m, 75 z-levels

e Inner domain (STLE200):
100m, 36 z-levels

« The only port with ice.

* Runoff flows out — 77W
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Currents from HADCP

Compared to observations, model surface
currents are too weak in Lévis and too strong
in Québec, and this difference is larger in the
500m model. Why?
* Not enough resolution to resolve this
spatial variability?
* Increase lateral friction locally?

Bay of Fundy, 500m, 40 z-levels

Key features in the port:

8m tidal range

River up to ~5000 m3/s

Sea walls and dredged channels in the harbour
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Saint John Harbour, 100m, 34 z-levels
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6. Strait of Canso

2.5 km parent domain

One way nesting CIOPS-E v2
forcing 2016 — 2022 -> OBC +
INIT.

e Surface forcing -> HRDPS 2.5km

e River Runoff -> climatology from CIOPS-E

M2 tidal elevation and currents
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Residual surface currents

500m model zoom, 47 z-levels

Data from Coastal Environmental Baseline Program

e Tidal forcing coming directly
from parent model’s currents
and elevation

100m model zoom, 39 z-levels
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oo | soom | ciorst_
1 0.4(27) 0.2(-1.7) 1.8(27.5)
Several months 2 0.6(-2.2) 0.6(6.6) 2.8(-14.9)
of ADCP data at 3 1.0(0.4) 2.1(3.7) 7.1(7.5)
6 stations 4 0.9(0.3) 1.2(5.2) 6.5(3.2)
5 0.6(3.9) 0.5(1.0) 2.6(-4.3)
6 0.4(33) 0.5(0.6) 0.5(6.4)

* Narrow ellipses constrained by topography
* Weak currents (<6 cms™) except entrance (15 cms)

* Port model RMS errors under 1.2 cms™ and phases within
a few degrees for port models.

e CIOPS-E struggling at stations 1-5 due to low resolution

<“—— M2 elevation modelled to within a centimetre

* Showing STN 3 North velocity residual near-surface (@7m )

* This is the most energetic stations residual currents exceed 30 cms?

e Improving skill with increased resolution
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