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Outline:
 Three ELCIRC applications:

O Fish farms in the Broughton Archipelago
O Harmful algal blooms & the Juan de Fuca Eddy
O Temperature swings in outflow from Quesnel Lake

Background
Preliminary results
ELCIRC issues & future work

{



e IN

{y (3 Ty | |
A @Tide gauge = A Current meter
(a) ) -(‘ 1. Fox Islands 8. Fire Sound
o _ _Ale ay 1 [s] ltﬂrsaone rai
1. Broughton ARy,
. I3 . 7. Siwash Bay
Archipelago &,
1 T-::—._j:-_‘;:‘:: Wakeman R. ;
Queen ( X ' u
51° — Cg;:ggs B . Kingcome R. —
Ahta R. :
o @Q T ‘Kakwsr'.ken R K{f;ﬁ-;?f
AR e, 3 .
u,r_- X
Marine Finfish Tenures in the |, Sinaini | p
Broughton Archipelago 15 } Z |
WL R A\ . I o= |
"4"’ ‘.' & i '
/ ] 5 § f
-‘/ ! by
g N4 9 ¢ ¢ ° °
HANBRE : ) Objective:
H2 H M 4 | ; c . .
G =, oKakweiken R Simulate circulation and transport
PRI fenle | Wi A near salmon farms:
oSHE0 T 4 . ‘ > . oy
oA S AT ' N -issues of waste deposition,
SV SR E P I AR DN spreading of viruses, sea lice,
L g @ A , & Glendale Creek etc
\ )~ ‘ ' - 7 L)
s1|h-.;_“m-.._.. ' . : ‘ N | M Fallow Sites
g | A, Xz .| M Active Sites




Model Grids & Forcing .

resolution: 4.5km to 40m

 tides, buoyancy (river runoff,

deep water intrusions, surface
heating), and wind

estuarine flow boundary
conditions are tricky; need to
nest within larger Vancouver
Island grid

initial TS from climatology
(sparse Tor Broughton)

Bathymetry (m)

70,284 nodes, 118,000 elements
resolution: 100m to 40km
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Run Details

Discharge

For Broughton grid, only
Klinaklini River gauged:
1977-present

O Other discharges estimated -
by relative size of
watersheds

For larger grid, need to RIS tidal spoed (mys)
include Fraser, a——
Homathko, & lesser

rivers

At=5min, 33 vertical
levels

KL/KC turbulence
2 or 4 tidal constituents




Average summer sea surface elevation
elcirc, Tun 15




Residual flows at 4m for day 5
elcirc, run 15




Residual flows at 40m on day 5
elcirc, run 15

day 5 residual flows at 160m
elcire, run 15




Residual flows at 4m for day 5
elcirc, run 15
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2. Harmtul Algal Blooms
off the Washington coast

e Juan de Fuca Eddy is a summer
upwelling feature off the entrance of

Juan de Fuca Strait

O Tully (1942), Freeland & Denman (1982) & others

O may be the initiation site for toxic pseudo-
nitzschia that cause harmful algal blooms
impacting clams & crabs along the Washington
coast

e ECOHAB PNW: multi-disciplinary
project to study ecology &

oceanography of these HABs

O June & September 2003 cruises
¢ ELCIRC to hindcast June 2003 circulation -
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June 2003 Fluorescence (chlorophyll) from MERIS

ship winds

WOE0LA Survey linfs and deployments
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June 6 June 15 ~June 28
Satellite images courtesy of Jim Gower & Steph King R



une 2003 Simulation

O 10.8K nodes
O 40 level surfaces
O winds from UW MMS5 model (4 km)

O no surface heat flux

© initial TS from climatology & boundary
TS nudged back to initial values

O 4 tidal constituents

Bathymetry (m)

ELCIRC grid
resolution: 100m to 20km

12 UTC 33
Valid: 18 UTC Fri 03 Oct 63 (11 POT Fri 03

Wind at 10m (full barb = 10kts)
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Preliminary Results
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3. Temperature Oscillations in Quesnel River & Lake
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Temperature (C)
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Model Grid 17044 nodes

32225 elements
g average resolution: 125m

Bathymetry

Bathymetry (m)
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: .*““Rlvel'dl arges: Like sefly, Mit
®  Forcing = July 22 — Aug 10, 2002 Prince George winds

®  Nudged surface temp back to initial values with 12hr e-folding
time scale
At=10min
Vertical viscosity & horizontal/vertical diffusion important

> MY & KL/KC too diffusive: too much mixing at depth
>  Used vdiff=tdiff=0.000001 oy

S —

> temp fixed below 80m
> Lagrangian time stepping also diffusive



Prince George Winds: July 22 - Aug 18, 2002
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Temperature and flow at 40m after 8 days

Results 2

Temperature and flow at 4m after 8 days
run 22




Outstanding Issues

" 2) ECOHAB PNW simulatic

2 -.1) reason sim f

) f-“f_"-Urwﬂl :T *"‘"" P
need to include Columbia dlscharge, better atmos forcing, & better Jc
& upstream bcs (coastally trapped waves from Oregon/California)
has problems generating Juan de Fuca Eddy when don’t start with
climatology (ditto Haida Eddy; higher order numerics needed?)

3) Quesnel Lake upwelling

needs better atmospheric forcing (sflux_subsé. f90) o s ,-;..; i
» 3k T -d.rL e o

overly diffusive % "_h- ?3-
may need new equation of state (UBC student) 5

|



	ELCIRC Applications to British Columbia WatersMike ForemanInstitute of Ocean Sciences
	1. Broughton     Archipelago
	
	
	
	
	
	
	
	2. Harmful Algal Blooms off the Washington coast
	June 2003 Fluorescence (chlorophyll) from MERIS            ship winds                                                  June 3
	
	Preliminary Results       Salinity at 5m       upwelling                        downwelling                  upwelling
	Temperature at 5mupwelling                              downwelling                      upwelling
	3. Temperature Oscillations in Quesnel River & Lake
	Motivation
	Model Grid & Bathymetry
	Preliminary Run
	
	Results
	Summary & Outstanding Issues

