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New interpolators for SL
Work of: J. Masek (Sk) and F. Vana (Cz)

@ The Lagrangian cubic interpolation is replaced by a general
two-parametric interpolator:

F(z,y) = wo(x)yo +wi(2)yr + wi(l —z)y2 + wo(l — 2)ys
where vy = (yo,y1,%2; ¥3)
wo(z) = arx + ax® — (a1 + az)z?
wi(z) =14+ (az — 1)x — (3a1 + 4az)x* + 3(a; + az)z?
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New interpolators for SL
Work of: J. Masek (Sk) and F. Vana (Cz)

@ The Lagrangian cubic interpolation is replaced by a general
two-parametric interpolator:

F(z,y) = wo(x)yo + w1(z)y1 + wi(l — x)y2 + wo(l — z)ys
where 'y = (yo, ¥1, Y2, y3)

wo(z) =

wi(z) =

@ Any interpolator F'in (aq,a2) plane can be composed as a linear
combination of (three) other interpolators:
F = r1F] + ko5 + (1 — K1 — IQQ)F?,

= a12 + asx?® — (a1 + az)x?

=1+ (az — 1)z — (3a1 + 4az)2? + 3(ay + az)x?
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New interpolators for SL

Mean absolute error of interpolation

Mean absolute error of interpolators, w = exp(-25.m/M)

nwp central europe

Mean absolute error of interpolators, w = exp(-m/M)
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New interpolators for SL
Dimensionless damping rate

Damping factor for N = 100, m = 10
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Damping factor for N = 100, m = 40
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New interpolators for SL

Implementation guidelines

@ The implemented scheme allows at least 2"¢ order accuracy
(given by 6a; + 2ao, = —1), leaving just one tunable parameter to
control the interpolation property.
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New interpolators for SL

Implementation guidelines

@ The implemented scheme allows at least 2"¢ order accuracy
(given by 6a; + 2ao, = —1), leaving just one tunable parameter to
control the interpolation property.

@ The resulting interpolator F' is constructed as a linear combination
of a Lagrangian cubic interpolator F;,, and a quadratic interpolator
Fouaa (@iven by a; + ag = 0):

F = Flog + 6(Fyuad — Flag)

wis 7 AL ACE

nwp central europe
V 30th EWGLAM + 15th SRNWP Meetinas. October 6-9 Madrid — p.4/25



New interpolators for SL

Implementation guidelines

@ The implemented scheme allows at least 2"¢ order accuracy
(given by 6a; + 2ao, = —1), leaving just one tunable parameter to
control the interpolation property.

@ The resulting interpolator F' is constructed as a linear combination
of a Lagrangian cubic interpolator F;,, and a quadratic interpolator
Fouaa (@iven by a; + ag = 0):

F = Flog + 6(Fyuad — Flag)

@ Two sets of interpolators can be asked for simultaneously.
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New interpolators for SL

Implementation guidelines

@ The implemented scheme allows at least 2"¢ order accuracy
(given by 6a; + 2ao, = —1), leaving just one tunable parameter to
control the interpolation property.

@ The resulting interpolator F' is constructed as a linear combination
of a Lagrangian cubic interpolator F;,, and a quadratic interpolator
Fouaa (@iven by a; + ag = 0):

F = Flog + 6(Fyuad — Flag)

@ Two sets of interpolators can be asked for simultaneously.

@ The new data-flow (including the TL/AD code) is available from
CY35T1.
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New interpolators for SL

energy

3h adiabatic forecast

kinetic energy spectra
35th level, no HD
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energy

Kinetic energy spectra
35th level, lin HD
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New features in SLHD L
Work of: J. Masek (Sk), F. Vana (Cz) and P. Bénard (Fr)

@ SLHD becomes just a special case of the general interpolator F:
F = Flog + BB (Fyuaa — Flag) With & = k(d, ...).
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New features in SLHD L

Work of: J. Masek (Sk), F. Vana (Cz) and P. Bénard (Fr)

@ SLHD becomes just a special case of the general interpolator F:
F = Flog + BB (Fyuaa — Flag) With & = k(d, ...).

@ In agreement with the common practice of the expression of the
sub-grid scale lateral diffusion, the physically negligible isotropic
term is favorized to prevent spurious accumulation of inertia-gravity
wave energy near the cut-off wavenumber. = « = r(d, HDIV)
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New features in SLHD L
Work of: J. Masek (Sk), F. Vana (Cz) and P. Bénard (Fr)

@ SLHD becomes just a special case of the general interpolator F:
F = Flog + BB (Fyuaa — Flag) With & = k(d, ...).

@ In agreement with the common practice of the expression of the
sub-grid scale lateral diffusion, the physically negligible isotropic
term is favorized to prevent spurious accumulation of inertia-gravity
wave energy near the cut-off wavenumber. = « = r(d, HDIV)

@ The triggering function x can be optionally computed along true
p-surfaces (using chain rule to evaluate horizontal derivatives) in
order to prevent spurious circulation above sloped terrain.
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New features in SLHD L
Work of: J. Masek (Sk), F. Vana (Cz) and P. Bénard (Fr)

@ SLHD becomes just a special case of the general interpolator F:
F = Flog + BB (Fyuaa — Flag) With & = k(d, ...).

@ In agreement with the common practice of the expression of the
sub-grid scale lateral diffusion, the physically negligible isotropic
term is favorized to prevent spurious accumulation of inertia-gravity
wave energy near the cut-off wavenumber. = « = r(d, HDIV)

@ The triggering function x can be optionally computed along true
p-surfaces (using chain rule to evaluate horizontal derivatives) in
order to prevent spurious circulation above sloped terrain.

@ Optionally the 3D grid-point laplacian is available as the damping
operator.
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New features in SLHD L

Impact of horizontal triggering, Alps Az=2.5 km

Kinetic energy spectrum Spectral damping by SLHD scheme
(+0006 hour forecast, model level 041) (+0006 hour forecast, model level 041)
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New features in SLHD L

Laplacian transformed to weights
Applying 2™ order diffusion to interpolated quantity y:
7 = (14 eAz?0%)y

= (14 eAz?02)wi(y1 — o) + w2(y2 — yo) + w3(ys — yo)
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New features in SLHD L

Laplacian transformed to weights
Applying 2™ order diffusion to interpolated quantity y:
7 = (14 eAz?0%)y

= (14 eAz?02)wi(y1 — o) + w2(y2 — yo) + w3(ys — yo)

The diffusion operator can be transformed into weights:

y = wi(y1 —yo)+ waly2 — yo) + wW3(y3 — yo)
w1 1 —2¢ 3 0 w1

with W2 — € 1 —2¢ 0 ' w2
1173 O E 1 ws
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New features in SLHD L

Laplacian transformed to weights
Applying 2™ order diffusion to interpolated quantity y:
7 = (14 eAz?0%)y

= (14 eAz?02)wi(y1 — o) + w2(y2 — yo) + w3(ys — yo)

The diffusion operator can be transformed into weights:

y = wi(y1 —yo)+ waly2 — yo) + wW3(y3 — yo)
w1 1 —2¢ 3 0 w1

with W2 — € 1 —2¢ 0 ' w2
1173 O E 1 ws

The implementation distinguish between ¢y and ¢y,
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New features in SLHD L

Impact of SLHD to MSL pressure bias

Base 2006,/05/16 00UTC EMSL pressure difference [hPa] @ @ Base 2006,/05/16 00UTC MSL pressure difference [hPa] @ @ Base 2006/05/16 00UTC

EMSL pressure difference [hPa]
Valid 2006,/05/17 12UTC M| Valid 2006/05/17 12UTC ~ Valid 2006,/05/17 12UTC
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New features in SLHD L

Impact to KE spectra

Impact of gridpoint part of SLHD Impact of gridpoint part of SLHD
(kinetic energy spectra, level 041, t = +0006 h) (kinetic energy spectra, level 041, t = +0006 h)
10 10
1 - 1 -
— N —
2 o1 \\ - 2 o1 -
= =
5 5 A
) 2 \\\
() () \
(] (]
% 0.01 - 5 0.01 \ -
£ £ \
= < AV
.
\
0.001 \ - 0.001 \ -
\ ‘\
wl .
00001 T T T T T T 00001 T T T T T T -
1 2 5 10 20 50 100 200 1 2 5 10 20 50 100 200
wavenumber [1] wavenumber [1]
gridpoint part of SLHD, lag gridpoint part of SLHD, lag
— gridpoint part of SLHD, (1-x).lag + x.quad (-2 < x < 6), g = 0.02 — gridpoint part of SLHD, lag_s, €y, =0.05, ¢, =0
gridpoint part gf.SLHD, (1-x).lag + x.quad (0 <k < 6), €,=0 gridpoint part of SLHD, lag_s, ¢, = 0.05, ¢, = 0.05

I A ( I [eTV 1M 2007 Dec 12 13:55:08| ©0200,0230,0231

nwp central europe
30th EWGLAM + 15th SRNWP Meetinas. October 6-9. Madrid — o.10/25



New features in SLHD L

kinetic energy [J.kg™"]

10!

Kinetic energy spectrum

(+0006 hour forecast, model level 041)
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New features in SLHD

Impact of At

kinetic energy [J.kg™"]

Kinetic energy spectrum

(+0006 hour forecast, model level 041)

1

Sensitivity of kinetic energy spectrum to SLHDAO
(+0006h forecast, model level 041, dx = 2.5km, lag + quad, NITMP = 2)
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Spectral orography representation

Work of: F. Vana and R. Brozkova (Cz)

Base2008/04/16 00UTC
Valid 2008/04/16 18UTC

y

recipitation |mm/6hours
precipiation [mm/Ghours] e

/ i

mmai03@voodoo Wed Sep 10 15:50:08 2008i[0MSHALAD+0012.ref ICMSHALAD-+0018.ref]
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Spectral orography representation-l

e Quadratic orography modified according Bouteloup
(MWR, 1995)
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Spectral orography representation-l

e Quadratic orography modified according Bouteloup
(MWR, 1995)

a Linear orography filtered by diffusion operator
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Spectral orography representation-l

e Quadratic orography modified according Bouteloup
(MWR, 1995)

a Linear orography filtered by diffusion operator

e Linear orography, no filtering
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Spectral orography representation-l

e Quadratic orography modified according Bouteloup
(MWR, 1995)

a Linear orography filtered by diffusion operator
e Linear orography, no filtering
e Quadratic orography, no filtering

Base2008/04/16 00UTC u wind fimes 2 [m/s]
alid 2008/04/16 18
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Spectral orography representation-l

e Quadratic orography modified according Bouteloup
(MWR, 1995)

a Linear orography filtered by diffusion operator
e Linear orography, no filtering
e Quadratic orography, no filtering

= A new cost function formulation ought to be defined.
The E-zone seems to be an attractive place to displace
the "noise" from model flat areas.
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Other topics

e Implementation of the fully compressible flux
conservative thermodynamic equations
Work of: P. Smolikova and R. Brozkova (Cz)
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Other topics

e Implementation of the fully compressible flux
conservative thermodynamic equations
Work of: P. Smolikova and R. Brozkova (Cz)

o Interaction of DFI with the way how the derivatives of

RT are computed
Work of: P. Smolikova and R. Brozkova (Cz)
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Other topics

e Implementation of the fully compressible flux
conservative thermodynamic equations
Work of: P. Smolikova and R. Brozkova (Cz)

o Interaction of DFI with the way how the derivatives of

RT are computed
Work of: P. Smolikova and R. Brozkova (Cz)

o 2" order accurate physics-dynamics interface
Work of: |. Bastak-Duran (Sk), P. Termonia and R.

Hamdi (Be)
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Scale selective DFI

=

Work of: P. Termonia (Be)
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Scale selective DFI L

Spectrum in time and space
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The Lothar storm Inps decomposed Inps decomposed between 0600 UTC
between 0600 UTC and 1200 UTC on and 1200 UTC of an anticyclonic case
28 December 1999. The thick line is the on 28 December 1999. The thick hori-
propagation speed of the storm in this zontal line corresponds to a filter cut-off
time interval: 98 km/h. period of 3 h.

ALAD&%W ﬁ

30th EWGLAM + 15th SRNWP Meetinas. October 6-9. Madrid — p.16/25



Scale selective DFI

Scale-selective low-pass windows
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The scale-selective cut-off frequency of a low-pass Lancsoz filter:
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The cut-off period is T = 27 /w? while the slope of the cut-off frequencies is
c = 7/(kcAL).
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Scale selective DFI

Results:

— 1.5k (970.9 hPa).

0
c

a run with

a run with T9 = 3h (973.5 hPa).
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Scale selective DFI L

_ S rs|XL V-APL VL
Br =100 S S N APLVISL] ( Lynch and Huang, MWR, 1992)
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Scale selective DFI L

Going to higher resolution

Az =10 km — Az = 2 km: problems smaller with (5x) propagation speeds:
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Scale selective DFI L

Going to higher resolution

Az =10 km — Az = 2 km: problems smaller with (5x) propagation speeds:

W = Wphys T CK
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Scale selective DFI L

Going to higher resolution

Az =10 km — Az = 2 km: problems smaller with (5x) propagation speeds:

W = Wphys T CK

A‘Irer shift Q

Wphysf€ = = 4 — L - b - e e e e e e e e e e e -
%;_ 5
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Scale selective DFI L

Going to higher resolution

Az =10 km — Az = 2 km: problems smaller with (5x) propagation speeds:

W = Wphys T CK

I
Wphys -4 -rt-————_———_ e e e e e e - -
%;.-r""_,_. = "]
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MCUF + BER L

Work of: P. Termonia, A Deckmyn and R. Hamdi (Be)
B 57| (bho 5 7

The monitoring
by the MCUF
field is done in
ALADIN-France,
l.e. the coupling

model.
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MCUF + BER L

This MCUF field is operationally computed in ARPEGE and written to
the coupling files of the ALADIN models. We considered it in the frame
(solid line) covering the Davies zone (dashed),

AtADI iz
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MCUF + BER

The maximum MCUF in the frame

in the period 21 February 2006 — 30 June 2008
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+ 20061124 +27h

20061231 +15h
+ 20070118 +24h
+

+ 20061231 +18h

20061201 +21h

20071208 +30h
+ +

Let us consider
a threshold
value of 0.003.
Then we had 8

alerts.
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MCUF + BER L

The maximum MCUF in the frame

date MCUF time  MCUF value type BER time

2006/11/24 +24h 0.0044 incoming +27 h

+27h 0.0058 incoming +27 h
2006/11/25 +06h 0.0033 incoming +09 h
2006/12/01 +21h 0.0033 corner (NE) +24 h
2006/12/31 +15h 0.0047 tangent +18 h

+18h 0.0040 tangent +18 h
2007/01/18 +24h 0.0045 outgoing +30h
2007/12/08 +30h 0.0041 incoming +33h

We carry out a restart 3 hours later than the MCUF alert: Boundary-Error Restarts (BER).
However these restarts should be initialized by a SSDFI!!! Otherwise, we will filter out the
low again in the restart in a way that is comparable to the loss at the boundary.

ALAD&%W ﬁ
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MCUF + BER

Improvements by a restart

el

RN \ b P
B e ;

4',_‘, Y ‘

(a) 33-h forecast range (969.5 hPa)
(b) 36-h forecast range (971.1 hPa)
(c) BER at 0900 UTC (964.0 hPa)

(d) BER at 1200 UTC (966.7 hPa).

= 4.4 hPa improvement.
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