—

WAVE-CURRENT FORECAST
'“Y. EMFEORTHE MOUTH
F THE FRASER RIVER

James Stronach, Lillian Zaremba
Hay & Company Consultants

May Wong, Laurie Neil, Neil McLennan

Environment Canada — Meteorological Service
of Canada, Pacific & Yukon Region







QLJ'._i‘i IEOf talks

> Wigle S

J I\LJ: Jericall modell of currents:
georgia/Fuca, and forecast area

-H ralt Off Georgia wave model

-|r
_,...

—-

— -—'-
..—-—

— Forecast area wave model (with wave
current Interaction)

® [Forecast operations
e Future tasks
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o GE -IAM for forecasts
stal stations & buoys for hindcast

| o Weather information (clouds, air
_L_;_E mp, relative humidity) for temperature
== modellmg
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GIobaI Enwronmental Multi=Scale
2 Llimited Area Model (BC Coast)
.J_,..p.-: __ecasts out to 36 hours
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= - - Meso-f-scale

“Towering cloud systems
Cumulus _ Organized
(shallow convection) I deep

convection

|
Orographic
effects

Large-scale
Weather systems
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‘"'SUBGRID SCALE GRID-SCALE

LAM (2.5km)

*Processes that oceur below the grid scale have to be parameterized.
*Parameterization has to be compatible with model dynamics and grid spacing
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SEglid scale, Orographic RIOCESSH

o Padica Wiglel sogad Wrignl floW Strlides
EUNLEINEUS terraln
= ( favity Waveidrag

S Emlates breaking of mountain waves

= =8, Only affects flow at relatively high levels
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= Flow Blocking
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e Affects flow at low levels in mountains
' - — Restricts flow over the barrier

® Results in displacement of precipitation patterns upstream of
mountains

® Removes warm temperature bias




Mede specifies,at 2.5km

R OIZON Al FEsolution
BGrialspacing 2.5 km
B REsolution” about 3-6 Ax
B2 L\o “hydrostatic
— Vertlcal accelerations

===9. Vertlcal hybrid coordinates
= Jerrain following at low levels
— Terrain damped out above tunable level

® Precipitation schemes
— |ess parameterization required
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st andrObserved Wind Fields™




H\/r”e dymamic Modelling
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y rJJD |n house numerlcal model

J J# eloped from GF8, used operationally in
= Pﬁ ffofi St. Lawrence

_wo iésolutions: 1000 m for Georgia /
'Fuca 200 m for forecast area

e Jlemperature and salinity fields
¢ Sediment too, for validation
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lation modelling — HSDF s
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onElan. Wave model







o elan Waye model validations
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SWeliWave model




NLwave model validation® «
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WeVescurrentinteraction®

2 = Gictanh (kh)
=0+ k-U
PRCChion balance equation




ave-Clrrent Interaction







hindcast
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H3D 1KM 6HR
(6Z-12Z)
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hindcast

H3D 1KM 24HR H3D 200M 6HR
(12Z + 24) (6Z -127)

bouxdary initialigation  curfents ?é

hindcast
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DONELAN 6HR
(6Z-1227)

H3D 200M 24HR
(12Z + 24)

SWAN 6HR
(6Z-122Z)

initiaNzation

initialigation

DONELAN 24HR
(12Z + 24)

SWAN 24HR
(12Z + 24)




SEorecast output




J‘v SpPring 2006
C Iently peing tested
2 P iPject also includes setting up a video

_L- ~ S\ stem at Sand Heads, and acquisition of
valldatlon data

—® Not yet in operational use
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