OCNMS Advisory Council Meeting, March 21, 2014

Modeling Washington
Coastal Ocean
Currents, Chemistry &
Biology

Parker MacCready
Neil Banas

Sarah Giddings
Kristen Davis
Samantha Siedlecki
Barbara Hickey

UW Coastal Modeling Group University of Washington




Oceanography of the WA Coast
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Model Validation

Comparisons were done to an
extensive suite of in-situ observations

sea surface height
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Model Validation - MOORINGS

Near Surface velocity, temperature, salinity at EH2

- observations - simulations NCOM
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Model Statistical Validation

Willmott Score (WS) ptxhighT40 2 2005 addxxobcTout360

|Mooring: Al J2C EH1 EH3 EH2 EH4 RN RC RS racerocks | average
lu 0.56 0.71 0.94 0.81 0.65 0.65 0.54 0.61 0.52 NaN 0.68
0.65 0.49 0.66 0.73 0.84 0.78 0.61 0.72 0.86 NaN 0.70
0.40 NaN 0.65 0.57 0.86 0.62 0.88 0.78 0.89 0.49 0.68
0.58 NaN 0.58 0.6 0.84 0.94 0.86 0.84 0.88 0.92 0.78
0.67 0.78 0.85 0.68 0.8 0.84 0.47 0.56 0.56 NaN 0.69
0.62 0.59 0.67 0.73 0.92 0.85 0.65 0.73 0.91 NaN 0.74
0.42 NaN 0.65 0.58 0.88 0.62 0.91 0.84 0.93 0.51 0.70
0.58 NaN 0.57 0.6 0.88 0.96 0.89 0.87 0.91 0.92 0.80
average 0.56 0.64 0.70 0.66 0.83 0.78 0.73 0.74 0.81 0.71 0.72

WS SSH ptxhighT40 2 2005 addxxobcTout360 WS ptxhighT40 2 2005 addxxobcTout360
Station raw low pass variable CTD cast aggregate
ICharleston 0.95 0.95 S 0.92

South Beach 0.97 0.97 T 0.96

Astoria 0.96 0.96
Garibaldi 0.99 0.99
La Push 0.99 0.99
NeahBay 0.99 0.99
Port Angeles 0.98 0.98
PortTownsend 0.96 0.96
FridayHarbor 0.98 0.98
Seattle 0.93 0.93
Tacoma 0.93 0.93
ICherryPoint 0.98 0.98
average 0.97 0.97




Biogeochemical Model

A biogeochemical model for the US Pacific Northwest coast
(NS Banas et al, JGR, 2009,

KA Davis et al, in prep, - biomass and species composition
S Siedlecki et al, in prep) from microscopy (Lessard)
microzooplankton

- dilution experiments (Lessard) e

c%’b

Uonaloxa

mall, large
phytoplankton mortality | etritus
- satellite and bottle chl (Kudela)
- POC:PON:chl stoichiometry (Kudela)

- biomass and species composition
from microscopy (Lessard)

- dilution experiments (Lessard)
- 14C primary productivity (Kudela)
- deckboard incubations and .
growth kinetics expts (Kudela) nutrients (NO3 + NH4)

- attenuation—chl-salinity relationships - bottle measurements (Bruland, Cochlan, Masson/I0S)
from CTDs (Hickey, Kudela)

- benthic flux parameterization based

on historical, local OC burial data
- calibrated CTD oxygen (Hickey/Connolly) (Archer and Devol 1992)




Hypoxia

Bottom Oxygen, Sept 14-21, 2005

Observations
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Seasonal Decline in Oxygen: OCNMS Data
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Seasonal Decline in Oxygen
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Notes on the OCNMS Data

VERY valuable for model validation
Time series are GREAT

Shallow OCNMS moorings are a great complement to the
NEMO mooring at 100 m on the shelf, and the coming OOl
Moorings at4/ N

Great web access to the data (nice MATLAB format)...
BUT only through 2011



FUTURE MODELING PLANS

e With WOAC funding we are converting the
modeling system to make daily forecasts

e Like weather forecasts: 3-5 days ahead

e Adding Carbon chemistry to address Ocean
Acidification

e This Year: coastal model

e Next Year: Puget Sound
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Data Layers for Marine spatial Planning Project
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Seasonal evolution on the Shelf
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Primary Productivity
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Process Analysis - SST
August 2005
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Process Analysis — JdF Eddy

Retention area and HAB hotspot: Juan de Fuca Eddy

Salinity 31.6 32 324 32.8
at 35m

49 | -

Pras ECOHAB CTD
Mean salinity 7T N survey Sept
and velocity 4 18 R e | _ ‘ —~=2 | 2-222005

at 35m depth
from Sept 2-
22 2005

I
oo
(6] ]

Bathymetry
contours at
50, 100, 150,
250, 500,
1000, 2000m

latitdue

longitude




Model Validation - SSH

Water level comparison at NOAA tide gauge, La Push
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Model Statistical Validation
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