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SHALLOW WATER EQUATIONS
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a;""" OO Tu) Vn + Vu§ = - 'Fﬁxin-l
(momentum)
3.;2-\- '\JH‘VH).;&"' é*—t -9)
ot Ccontinltity)
Compare EUL, ISL, NISL treatment |
of
w‘t\n

—-'l:. .
( = -;_- [( Y (8, erav)+ ( )(t‘*(t-aa't-d;‘
4 <Lor ELL

/

L (t-at) for TSL
r“@&-at) for NISL
R_ish{:' hahd S.i'dt_ terms (‘Fir"tm!b,'ﬁ\'u ))-
are evaluated at mid- point of trajectory
at time T. (» nonlinear pact is handled
explicitly )




Handling the Implicit (linear) part
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‘Semi-Lagrangian model: current status at ECMWF

"Semi-implicit” terms are averaged along the trajectory,
i. e. terms of the form A__ X are evaluated as

(X(t-A1 )-X{t D gop point * (X(t+At )=X(t Warr point

The rnight-hand sides of the momentum equations
(Coriolis term + press grad:ent) are averaged along the
trajectory as

2000 laop e + XX N por)

T106 L31 runs with At - 30 min, compared with

At=-7 % min for the Eulerian version
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‘CONCLUSIONS

TSL, NISL are stable and accurate
at high resolution with

At |
accuracy > Atc:.m. Stahility
NTSL has better conservation preperties
in extended integrations at

lower resolution

Sewi~ Laqranqian operations Vectorix
fully en CRRY X-MmP.
BLL iciency qains comparable to
thoge for Sﬁd pdl'ﬁt models _
(T126 4t=00min cf EUL AL=10win
= 4X,not fully oPt‘.Mi%ed)
Moment um eq.uat ion in vector
s, formulation to aveid metric
term instability nhear pole.,










