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Ocean sciences are moving from the exploration phase to the
understanding and prediction phases. ( JEEERFAIE M EE—1]
RISz BT BOAE [m) BRAZAI TR T B

Ocean observatories represent a fundamentally new enabling
technology that permits research efforts to examine processes
on space and time scales that were not previously achievable (
LI 5 BIAN B S 28245 07 T8 XM s R T, 45458
B AR 28 RS I SEI I HL BT 58 A A BE) (Jahnke et
al., 2002).

There are several ocean observatiories established; including
LEQ;.GoMO0S; LCO; ete. (B il gy tiilSeara, S<E|{ILEe
, GOMOOS , [ [{jLCcO, M= KITTCMEP 25).
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Canadian scientists established an ocean observatory in Lunenburg
Bay, Nova Scotia, as part of an research project of marine
environmental prediction in the Atlantic Ocean of Canada. (/£ 4
IR ST R — &84,  IMERBEFA IR Bl &4 55 3
EHFE L T WL )

Funding agencies provided ~$3.6 millions for research infrastructure
and ~$2.5 millions for research funding.(J1Z K E FKEEE 3BT AWM
iR AL T A=H ST T TR T A A R, — i
TTH TR A5

The observatory infrastructure includes computer resources, an
observing system in Lunenburg Bay, etc. Rk B ZEmt 5 i A 45 1+
EHL IR B2 252 )

The'system measures physical, biological, chemicalland atmospheric

variablesOIZ EWEVIH, W), AR E 22




A buoy site in Lunenburg Bay
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MEPS - Bay Observatory: real-time, multidisciplinary, integrated
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Lunenburg Bay was chosen as a testbed for marine
environmental prediction under development. (/= I &5 i
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My group is responsible for developing a fine resolution
data-assimilative coastal circulation model for

Lunenburg Bay. (H#k & A0S B 5T /N 51 57 A
gy AEEE, IR 2E A D) RE B TR D) .

As the first step, we developed a barotropie circulation
model that isjused in this studys i s =i
HINE st o




e CANDIE stands for CANadian version of DIEcast

(Sheng et al. 1998; Lu et al. 2001; Davidson et al. 2001;
Sheng 2001; Sheng et al. 2001; Sheng and Tang 2003
and 2004; Sheng and Wang, 2004; Sheng et al., 2005a, 2005b).

- z-level model, - three dimensional,

- primitive-equation, - implicit free-surface,
- finite-difference, - fourth-order numerics

Website:
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Jun= Kean Circulation in RW Atk ntic I

(Sheng etal, JGR 2001 Zhal (-_3t aI “GRL, 2004
Zhang et al., JGR, 2003) '
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Sturley, Thompson and Bowen (1993) developed a 3D, nonlinear
tidal circulation model and used the model to examine the tidal
asymmetry between flooding and ebbing.

Sturley and Bowen (1996) used the above model to further
examine the tidal asymmetry, inter-cove exchange and flushing
regimes in USC.

Thompson et al. (1998) used the same model to interpret the
synthetic aperture radar (SAR) images of lines and whorl-like
features associated with tidally advected surface slicks.

Sheng and Wang| (2004) developed a new. coastal moedel based
on CANDIE andistudies the nenlinear tidal dynamics using the new,
model.




e Model resolution: 60 m (horizontal)

BT e 23 z-levels (vertical)
e Time step: At=17s

IEIEZAS

e Sub-grid mixing parameterizations

XM TR & R S A

2 2
o Horizontal Mixing Scheme (1963) Am :\/At +As

® Vertical Mixing Scheme ( , 1998; , 1982) Km =Kf +K

e Quadratic Bottom Stress:

A SRR i LY. ]
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We follow Davies and Flather (1978) and use the
following radiation condition at the model open boundary:

C
U :Ut+Us+T(77—77t—775)

U andp . model-calculated currents and elevation.
U, U,n,n, : Prescribed currents and elevations.

We set(y u _) Iszeroand use asimplified version of
the incremental approach (Lu et al. 2001) to infer(n,,n.)
from the water level prediction made by the

and observation in Lunenburg Bay.




Determining C, using the simplified incremental approach

CCHSwas made by CHS

Let £, = C*H5
Run the Model

Compare ™ with{¢HS
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Model calculated tidal current ellipses in Lunenburg Bay
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Comparison of Observed and simulated sea elevations and currents
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To quantify the importance of the tidal forcing, we use:

_ Var(O — Oyige)

Where Var denotes the variance, ' and denote
observed variables and associated tidal components
determined by the tidal harmonic analysis.

Similarly, we quantify the performance of the tidal
circulation model using

»  Var(O— M)
- Var(O)

vy

Where  denotes the simulated variables.
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Observed winds in Lunenburg Bay /= 5 28 #¥5 ) XU Tl Bt 2l
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Simulated tidal currents during Hurricane Juan
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Simulated wind-driven currents during Hurricane Juan
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Observed and simulated M, tidal ellipses
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Comparisons of observed and simulated residual flows
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Influence of local winds on jet flow
during Hurricane Juan
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e An interdisciplinary ocean observatory was established

in Lunenburg Bay.
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e A three-dimensional nested-grid coastal circulation
model has been developed for the observatory.
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e The model results reproduce reasonably well the
observed coastal circulation in the study region
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e Simulate baroclinic circulation in the bay.

W5 P IR RIS W R S UL EE

e Develop a data assimilation scheme to assimilate
temperature and salinity observations into the
model

BT A — DA BB R TS, KRR &
Fmﬁﬁﬁﬂwkﬁiﬁﬁ

e Develop a nested-grid coastal circulation model and
couple the model to the shelf circulation model
known as DALCOAST2
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