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Change in SST during Juan (Sept 27 to Oct 01)
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RiWeWay nested ocean; circulation model

—

P IEEmine the advective spreading of the inertial energy
Preeliced by the storm in the deep ocean

-
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B CANDIE stands for CANadian version of Diecast.

" Developed by Sheng, Wright, Greatbatch, and Dietrich (1998).

" A three-dimensional (3D), fully non-linear, primitive equation, finite-
difference, z-level model.

" Numerical scheme: 4th-order of accuracy with a flux limiter for

& advection terms

~ ® CANDIE has been applied to many shelf modeling problems, including
" recent applications of the coupled ice-ocean modeling over the eastern
Canadian shelf (Zhang et al., JGR, 2004), nonlinear tidal circulation in
LB (Sheng and Wang, JGR, 2004), and seasonal circulation in the
Caribbean Sea (Sheng and Tang, JPO, 2003).

" \Website:




» Conventionalinesting technigres:

_MENCHANOE Infiormation through the dynamic interfaces (Kurihara et al., 1979).

==

*%olglgef Ao Emod N a sl St e R e mod el Vanables eVver the

COffron 'ubreglon (Oey and Chen, 1992).

 The new: two-WayneStnORECHIGNES

- Fyr*—_‘: infermation between nested grids using the smoothed semi-
== Founostic (SSP)imethod (Eden et al., 2004; Greatbatch et al., 2004; Zhai et al., 2004).

—'—.J-h.n_-l-

—__:TherSSP method isimodifed from the original semi-prognostic (OSP) method suggested
Py Shieng et al: (2001).

hd For the inner mOdeI: glanner = Y Pinner L (:

« For the outer model: [ 5Z1ouer = —gPouter—

(a; and a, are set to 0.5 in this study)




The Semi-Prognostic Method

Sheng, Greatbatch and Wright (2001, JGR) recently
proposed a semi-prognostic method to improve the
utility of the ocean model. The main idea is to replace
the hydrostatic equation %E = — g by

=

;_2} = —[exp + (1 — ex)p-]g (1)

with temperature and salinity equations unchanged.

T he semi-prognostic method is:

better than the robust diagnostic approach proposed by
Sarmiento and Bryan [1982], since the new method
does mot constrain the temperature and salinity

equations.

different from the assimilative approach examined by
Woodgate and Killhworth [1997], since the new
method does not add any relaxation terms directly

in the mMmomentum equations.




Phvsical Interpretation:

P = p + p

o p* <—— traditional pressure variable
T s 1 .l- s g St i s ‘.r v
o 1 <— additional pressure variable

A
SE’ — 9
AP .
g — _Q.ii{ﬂf: — ﬂrn}

with 3 = (1 — ex). Horizontal momentum

cquations are expressced as
e 1 Op™ 1 Ip
ot P, Oa 2 Oa
v 1 Ip™ 1 Ip
It po Oy Po OY

Therefore, the additional forcing terms are
used to correct for model errors and
unresolved processes.




ANEsted=ariddmedelling System for the Scotian.Shelf

(a) Outer Model
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Two numerical experiments were conducted:

1. The nested system is forced by climatological
monthly mean forcing (Exp ).

. The nested system is forced by the combination
of the climatological monthly mean forcing and

= [dealized (symmetric) wind stress associated with
= Juan (Exp ).

=

We use between
Exp CLIM+STORM and Exp CLIM to represent the
ocean response to Hurricane Juan.




 CANDIE was driven by monthly E:OADS and annual depth-mean
calculated by Greatbatch et al. (1991).

» Sea surface salinity to the monthly mean climatology generated
by Geshelin, Sheng and Greatbatch (1999).

G o EERE . respectively monthly mean
- COADS net heat flux and Geshelin et al.’s SST.

« Sommerfeld radiation conditions were applied to T, S and normal velocity at
open boundaries
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Day 405 {15 February)

Temperature at 0 m

1] 5 10 15 20

Day 495 (15 May)

Temperature at 0 m
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Time-Depth Distribution of Temperature

(a) Semi—Prognostic

270 360 450 540 630 720
Time (day)




100 rn.l's

Instantaneous Fields at day 690 (z=50m)

i

OSP: two-way nesting using
the original semi-prognostic

SSP: two-way nesting using
the smoothed semi-prognostic
method




s

Instantanecus Fields at day 700 (z=200m)

_ cap——
—
OSP: two-way nesting using
the original semi-prognostic
method

SSP: two-way nesting using
the smoothed semi-prognostic
method
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Annual Mean Fields (z=200m)
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Decadal mean currents at 15 m determined from
trajectories of near-surface drafters (Fratantoni, 2001)
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IS forced by the combination of climatological forcing and
Wind stress associated with Hurricane Juan.

(Chang and Anthes, 1978).




(a) Without Juan

| (@) Exp: CLIM

(b) With Juan

(b) Exp: CLIM+STORM

(c) Current difference
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Differences in Near-Surface Currents and SST (outer model)
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.. Storm-induced shelf waves
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Storm-induced surface elevations during Juan

(b) 16:36 Sep 30

(a) 14:12 Sep 3




~ Model-CalcL

I I I

R\‘ﬁ\//ﬂ \g// (a) 1.5 days |
0 2 20

A

v
- ": ~N
| | | | | 1

|
I I I I

Latitude (N)

:l | | | |
296 298 300 302 304 306 308 30 32 34
Longitude (E)

316



(Zhai'et al., GRL, 2004)
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(Zhai'et al., GRL, 2004)
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(Eden et al., 2004;
Greatbatch et al., 2004) was used in developing atwo-way nested-
grid modelling system for the Scotian Shelf and slope.

The nested system was used to examine the storm-induced
circulation associated with Hurricane Juan on the Scotian Shelf
(Zhai, 2004; Zhai et al., 2004; Sheng et a ., 2004).

The upper ocean response to Juan is characterized by (2 large
divergent currents forced by the storm wind; (1) intense inertial
currents in the wake of the storm; (¢) rightward bias of SST
cooling.

Juan also generates shelf waves that propagate equatorward.

Some of near-inertial energy excited by the storm is advected into
the ocean interior by the eastward Gulf Stream.
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