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1. Dynamicdefinition of the time scheme
2. Finite elements used in vertical in NH

3. The trajectory search in the SL advection
scheme
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Dynamic definition of the time scheme

work of Jozef Vivoda

df (t, z)
Advection equation — 7 = N(t,x)
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Timecentered explicit A D\
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Dynamic definition of the time scheme

df (t, x)
Advection equation — 7 = N(t,x)
: . f—l— __£0
Time centered explicit A D\
semiLagrangian approach At
A t+ Yo +
M t+ Y m

available information
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Dynamic definition of the time scheme

First order treatmentNESC Ny, = %(Ng + N} + O(AY)

The time centered schemesing available information

Nv=a Ny + asNy +asNp + ayNp,
For any":

3 1 3 1
N = (—a+ E)NS‘ +(a = )Ny +(a+ Z)Ng +(—a= INp + O(At?)

Forh =—we getSETTL@Hortal, 2002):
1 1

0 0 0 — 2
N Q(NA—|—ND)—|—2(ND—ND)—|-O(At)
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1
NESC  Njj = 5(Ny+ Np)
SETTLSN} = (N3 + N%) +[2(N% — Np)

1
COMBINED SCHEME nm — §(N’9‘ + NP) J%JN% — Np)

We may change arbitrarily from O to 1.
We consider solution in thehape N (t,z) = (A + iw) f (¢, x)
and analyse single Fourier component advected with a constal

wind U F(nAt, jAz) = AT eliURA
Stability reached whep ! 1K
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Stability analysis
] = I =1/2 I =1/100 I =0

SETTLS:; . constraints NESC: =0
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Dynamic definition of the time scheme

Introduce implicitness dfgf) — N(t,z) + L(t, z)

fa —Ib Los o

N Q(LA + Lp)
Stabilityanalysis for solution L(t, z) =[diwf(t, )
N(t,z) = (A+ (1 = 0)iw) f(¢, x)

I =1/100
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Dynamic definition of the time scheme

Introduce explicit guess
Fi - 15

1 1 3
At :(Z+Q)N%+(Z_a)(

4

1 1
+ oz)N]% + (_Z —a)Np, + §(Lj +L%)

Stability analysis shows better stability in bothand <direction.

1=0,h =-1/4
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Dynamic definition of the time scheme

Iterative centered implicit scheme

Predictor stefusing combined scheme:

HO fD L 0 0 s 0 — 1 +(0) 0
N _§(NA‘|‘ND)‘|‘§(ND—ND)+§(LA + L)

Corrector stepusing NESC .

—|—(n
fD _ E(N—I—(n—l) —|—N0) 4 E(L—i-(n) —|—L0)

] =

NESC

=1 |
SETTLS "
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Dynamic definition of the time scheme

The advection treatment used
1) In SL trajectory search
2) for nonlinear residuum in the Sl scheme

From experience:
1) SETTLS beneficial for trajectory search

2) Instability may occur when SETTLS applied oAdlinear

residuum, while NESC is stable (and only first order
accurate)

The idea: To use SETTLS whenever possible, and swit¢h to

bo9{/ AT YSSRSR® LF A0 &anr |y27(
accuracy and restore stability.
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Dynamic definition of the time scheme
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Experiments on small domain
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PC with one iteration:
B INO — N
INO| + [N~

p=1

for pressure departure.

When i =~ 1 useSETTLS,

otherwise use NESC
in each grid point | value
predictor.

40
Number of points 30
with NESC 20

_
0

calculation:
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Experiments on small domain

Collect globally .
information on the usage .
of NESC; if NESC applied |

less then 10% of grid 25
points, skip corrector. -

25

value 50
50 75
N
Number of points 0
with NESC 20 =
. 10
calculation: - . 5

50

75
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Experiments on small domain

Hence corrector is applied ..
only once per several time .
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The accuracy and stability

IS restored. 5

25

value 50
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Dynamic definition of the time scheme

Conclusions

A SETTLShemeisenabledin predictor stepof the PCscheme
(ForLPC_CHEA#3well).

A Dynamicchoiceof the predictor used (SETTLS/NES&I of
the numberof correctorsappliedmaybe an efficientanswer
to stability/accuracytrade-oft.

A When usingdynamicdefinition of the time schemewe are
not able to predict exactlyin advancethe time to results,
somethreshholdmaybe established
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Finite elements in the vertical iIn NH (Jozef Vivoda)

Phased to CY45T &till many parameters, correct namelist
setting needed, as

LVERTFE=T.
NVFE_TYPE=3
LVFE_FIX_ORDER=T.
LVFE_DELNHPRE=T.
LVFE_ECMWHF
LVFE_LAPL=T
LVFE X TERM=T.
NVFE_DERBC=2
NVFE_INTBC=2
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Finite elements in the vertical in NH

smallnz, shortnt 2X longemz

VFD 3ot VVFD

VFE

ROMANTA
ANM
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