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G‘ he operational ALADIN-Belgium model A /U nsaturated downdraft: a different approach of moist New concepts for the deep convection parameterization A
. downdratt parameterization scheme
1. Main features
« Model version: AL35t1 + ALARO-0 + 3MT The new non-saturated downdraft parameterization is derived from ideas of Betts and The Alaro-1 deep convective updraft scheme presently under test integrates a set of high
' Silva Dias (JAS 36, 1979) and from Sud and Walker (MWR 121, 1993). resolution-specific features:

60 hour production forecasts four times a day (0, 6, 12 and 18 UTC).

+ Lateral boundary conditions from Arpége global model. The downdrafts start around the level of minimum 0, close to 650 hPa. They are « Evolution over several time steps of the updraft velocity and mesh fraction, but also
powered by the evaporation of precipitation, which requires an exchange between the air gradual elevation of the cloud top.
in the downdraft and the precipitation flux. When the downdraft velocity increases, the  Perturbation approach (CSU: Complementary Subgrid Updraft) where the subgrid
2. The computer system exchange 1s reduced and the downdraft air cannot reach saturation, entraining a reduction scheme does not represent a real updraft but a complementary contribution to the
e SGI Altix 4700. of the negative buoyancy of the downdraft. resolved scheme.
e 196 Itanium? CPUs.  Updraft profile built from an Updraft Source Layer as in the Kain-Fritsch scheme,
We assume that the downdraft follows a curve of constant 0_, remaining unsaturated. The allowing a better control of triggering.
3. Model geometry water vapour contents follows - | ~ * CAPE closure, for the steady state, complemented with a prognostic evolution
dq Guw — q . B B B s towards it.
e 7 km horizontal resolution (240*240 points), d_p T 5 Tmxing o f L b =c2RE
4 km resolution (192*192). M. — wp The scheme 1s presently being tested using an academic setup (Weisman & Klemp,
« 46 vertical levels. E= P DE MWR 110, 1982).

* Linear spectral truncation.
« Lambert projection.

and a similar relation for 0, . q is the saturated descent
reference, I1; 1s a pressure scale for evaporation, p the

. : : . : 4 N
4. Forecast settings density, wythe downdraft velocity, D is a diffusion | o - :
. . e e e 4. . . COGfﬁClent? F depends on the preCIPItatlon _ // ] R m10J1C_noc3 : 2010/1/1 z0:0 +2h

- Dl St iyt aibion (I wail LEFRT= RA LR ) intensity and assumptions on the distribution of droplets. N y (s = )
* two time level semi-implicit semi-Lagrangian - SISL - advection scheme. SSSsesss i senseccl s issotesseosnd | L

e Time sten: 300s (7 km). 180s (4 km . Profile extracted from a single column model test. A TrrrrrrerTrrtessceccccccccccccccccc |||
P ( ),’ . ( . ) The downdraft pI'OpGI'thS ( 9, q) arc Computed The downdraft mass flux starts around 650hPa, the £ SO || * L
* Lateral boundary condition coupling at every 3 hours. level by level together with the prognostic relative humidity first decreases significantly, and % e I

* Hourly post-processing (latitude-longitude and Lambert). ~ increases again towards the surface, with the slowing corriiiiiiooooiroooooooooooooos|f
o PO s o ) downdraft velocity. down of the dovrdrat [
S. Operational suite/technical aspects - < | || 1
; . ; We use a diagnostic scheme closure, stating that the downdraft area represents around one S I

 Transfer of coupling file from Mét€o-France via Internet (primary channel) and the ’ | PSPPSRSO |

Kthird of the total precipitation area.
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S081WIND: -14.0<u< 0.0, -10.2<v< 2.1; ff<14.3

Regional Meteorological Data Communication Network (RMDCN, backup).

* Model integration on 40 processors (7 km), 20 processors (4 km). / \ CRe— ppe pa - ~
: POSt—P rocessing (,)n 8* I Processors. . Als,%lglé proi?llles(ref)1 aagdaarslhearedezgrllg ?vﬁg p?cﬁiirgﬁgiggetﬁ: éntire flat domain.
« Continuous monitoring supported by a home-made Kornshell/Web interface. [ 2m Temperature (flat suburban area) ] The initial perturbation is a bubble of horizontal radius 10km, vertical radius 1400m, at
* Monitoring with SMS (Supervisor Monitor Scheduler). minutes ascumulated surface precpiation i the academi run at esoluon Lk, 87
vertical levels, 2 hours integration. without convection parameterization (b), with
LA TL T £ o Rl OA ML B = AN RARELIESA 00 L P U0 A PP < A TR parameterization (total (c) vs convective (d) parts).
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SURFEX behaviour within the BELGIAN NWP: ALADIN gl | F | | | | el | | | | . B iisee, 5. et _SSEEEEESEEE . r
7 km, ALARO 7 km, and ALARO 4 km I N i I
The purpose of this work is to compare the operational version of ALADIN/ALARO - . I !iﬁi
using the old ISBA surface scheme with a new version of the code (cy36t1 _op2.03.tar) S T MR 2 e s - Y . - i e | ] 1.,
using SURFEX in-line. pi, 0 Wendwawt Sedwino (0410 . L o F " | | B
The verification was made for a winter 2010/01 and summer 2010/07 period with a ’ ’ ? o ‘ ? ? : ? - o ? ) " oo
number of different configurations: (1) with the Geleyn radiation scheme (ACRANEB) oD, o005 seveat e
and with the ECMWF radiation scheme (ACRADIN) because we must use this scheme - /
if ones want to run ALADIN/ALARO with SURFEX, (i1) with and without SURFEX, [ ; ] . . .. . .
and (ii1) with the tuning used operationally in Toulouse (TLS), and the one used 10m Wind speed (flat suburban area) /Apphcatlon of Boyd's perlodlzatlon method in NWP \
operationally in Brussels (BXL). The different simulations are:
. Y ( / UCELE-UKKEL Wind 10m: 00 peiad 20100101 - 20100130 JGOLE-UKKEL Wind 10m: 100 perizd 50100701 - 20100730  ALADIN is a spectral LAM, which requires model fields to be periodized
e SIM1: ALADIN+ACRANEB+TUNING-BXL, this simulation must reproduce the o ik * Until now, the periodization has been done with splines
ALADIN operational run. 1 L A g N 1 RN PN o o TN  J.P. Boyd (2005) has proposed an alternative method based on windowing
o SIM2: ALADIN+RADIN+TUNING-TLS, compared to SIM1, this simulation | | | | | | | I | | | | | | | » Application of Boyd's method in the ALADIN model shows its superiority in
represents the sensitivity of ALADIN to the radiation scheme. " '° S Ew i X ” ’ S e . comparison to the spline-based method, especially when a strong signal enters
« SIM3: ALADIN+RADIN+SURFEX+TUNING-TLS, compared to SIM2, this the domain.
simulation represents the sensitivity of ALADIN to SURFEX and compared to :
SIM1, it represents the sensitivity to the combination of the ECMWF radiation 2 5 2 s 4 N
scheme and SURFEX. 0.6
» SIM4: ALARO+ACRANEB+TUNING-BXL, this simulation must reproduce the K " - ” . - “I "" _j':jm #
ALARO operational run.
« SIM5: ALARO+RADIN+TUNING-BXL, compared to SIM4, this simulation :li“
represents the sensitivity of ALARO to the radiation scheme. [ 2m Relative humidity (flat suburban area) ] é
» SIM6: ALARO+RADIN+SURFEX+TUNING-BXL, compared to SIMS5, this —
simulation represents the sensitivity of ALARO to SURFEX and compared to et e o 10 et s 20 CLE-XKE Ao 00 s 2000101 - 210070 B
SIM4, the sensitivity to the combination of the ECMWF radiation scheme and ol - R ] . :@)
« SIM7: ALARO+RADIN+SURFEX+TUNING-TLS, compared to SIM6, this B S N A e :
simulation represents the sensitivity to some tuning parameters used in Toulouse. o - . o - . =3 - : :
« SIM8: ALARO4+RADIN+SURFEX+TEB+TUNING-BXL, compared to SIM6, o o
this simulation represents the sensitivity to the Town Energy Budget (TEB) at 4km -
resolution. ) :
Three stations are selected: (Uccle, WMO number 6447) representing a flat suburban . o _ y
area, Saint-Hubert (WMO number 6476) a rural area with higher topography, and ; 7 " + 7 + " Py ; ¥ * + A
GOkSlj de (WMO number 6400) at the coast. j K - — j [F igure: Error on 250hPa wind with spline-based method (solid line) and Boyd's methodj
/ \ (dashed line). A depression enters the domain after 20h.

/ \ T2m: 12h run (20100401-20101229, station(s):ALL) K /

Winter Summer . . .
AL s /Verlﬁcatlon of GLAMEPS over Belgium A
Da y Night Day Nigh t S10m: 12h run (20100401-20101229, station(s):ALL) Intro du ctiO n
T2m Flat 0 0 +++ +++ ’ 1:3: We compare GLAMEPS with ECEPS (EPS of ECMWF) and ALARO7 (deterministic LAM) for
ol e i Belgium.
High  --- £ 4+ + e  Scores are averaged over 10 standard stations in Belgium.
eaiime ) * Verification period: 01/03/2010 - 29/12/2010 (forecast dates).
Coast 0 0 0 . e Only T2m (2m temperature) and S10m (10m wind speed) for now.

RMSE of ALAROY7 (black full line), ensemble mean ECEPS (red big
dashed line) and ensemble mean GLAMEPS (green small dashed ) )
line) for bias corrected T2m (top) and S10m (bottom) (run=12h) The bias corrected data was constructed from the raw data by subtracting for each forecast the

bias over the previous 28 days, i.e a simple sliding bias correction. This removes the bias almost completely. The verification period
of the bias corrected data 1s 01/04/2010 - 29/12/2010 (with observation data from 01/04/2010 to 31/12/2010).

longitude

W ]_0['1’1 F]at 0 0 0 0 T2m: 12h run (20100401-20101229, station(s):ALL)
High +++ +++ +++ +++ - - Conclusions
gLl - e et « GLAMEPS scores are considerably better than those of ECEPS at most lead times, both for T2m and S10m.
Coast  --- e 0 0 e 1 e The ensemble mean of GLAMEPS has a lower RMSE than the ensemble mean of ECEPS and the ALARO7 deterministic
S10m: 12h run (20100401-20101229, station(s):ALL) mOdel .
3 .0 « GLAMEPS has a much better RMSE to SPREAD ratio.
5  GLAMEPS has a lower CRPS than ECEPS. The reliability component of CRPS is much better for GLAMEPS. The plots of
RH2m  Flat ++ ++ - ++ S IR R g potential CRPS show that the better CRPS of GLAMEPS i1s mostly (but not completely) due to a better reliability.
k / o We show some scores for the bias corrected forecasts of the 12h run. Results of the Oh run are very similar.
Ratio of RMSE to SPREAD of ECEPS (black full line) and K /

GLAMEPS (red dashed line) for bias corrected T2m (top) and S10m
(bottom) (run=12h).
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T2m: 12h run (20100401-20101229, station(s):ALL) T2m: 12h run (20100401-20101229, station(s):ALL) T2m: 12h run (20100401-20101229, station(s):ALL)
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S10m: 12h run (20100401-20101229, station(s):ALL) S10m: 12h run (20100401-20101229, station(s):ALL) S10m: 12h run (20100401-20101229, station(s):ALL)
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Reliability component of CRPS of ECEPS (black full line) and CRPS of ECEPS (black full line) and GLAMEPS (red dashed line) Potential CRPS of ECEPS (black full line) and GLAMEPS (red
GLAMEPS (red dashed line) for bias corrected T2m (top) and S10m for bias corrected T2m (top) and S10m (bottom) (run=12h). dashed line) for bias corrected T2m (top) and S10m (bottom)
(bottom) (run=12h). (run=12h).
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