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Operational ALADIN configuration

Main features of the operational ALADIN/HU model
« Model version: CY35T1

« |nitial conditions: local analysis (atmosphenc: 3dVar, surface: O1)

« Four production runs a day: 00 UTC (24h); 06 UTC (dsh): 12 UTC (48h);
18 T (36h)

« L ateral Ecundary conditions from the ECWWHEIFS global model

Assimilation settings Model geometry

+ 8 km horizontal resolution
(3497308 points)

+ AQvyartical model levels

+ B hour assimilation cycle

Short cut-off analysis for the production runs

Downscaled Ensemble backaround error

Covarances « Linear spectral truncation

Digital filter initialisation « Lambert projection

LEC coupling at every 3 hours

Forecast settings

+ Digital filter initialisation

+ 300 5 time-step (two-time level SIS0 advection scheme)

. LBC ':':lup”rlg at e'-,l,-'er'y.' 3 h[:, LIrs The ALADINAL model dormaln aidd Dm_r_‘;.f‘a';:'ﬂ}r‘

Observation usage

« Dutput and post-processing every 15 minutes
P RSP J Y + Maintenance and use of the OPLACE system (Operational Freprocessing

Operational suite f technical aspects for LACE)
» Transfer ECMWFAFS LBC files from ECMWE via RMDCH, * SYNOP (T, Rh, )
ARFPEGE LEC files {as backup) from Méteo France {Toulouse) via « SHIP(T.Rh, Z, u, v

Internet and ECWMWE re-routing. TEMP (T ]|
. e

« ATOVSIAMSLLA (radiances from MNOAA 16, 18) with S0 km thinning
distance

« hodel integration on 32 processors
+ ADVAR and Canan/COl on 48 processors

+ Post-processing « ATOVSIAMSIU-E (radiances from MOAA TG, 17 and 18) with 80 km

« Continuous monitoring supported by a web based system thinning distance
+ METEOSAT-9/SEVIEI radiances (Water Vapor channels only)

« AMDAR (T, U, w) with 25 km thinning distance and 3 hour time-window,

The computer system
« [EMIDATAFLEX Linux cluster

« CPLE 500 Intel Xeon processors (2.6 Ghz)

+ 1.5 Thyte internal memory

« Variational Eias Correction for radiances
« ANY IGEOWIMND) data (u, v)
+ YWind Profiler data {u, v)

+ YWeb-based observation monitoring system

+ Torgue job scheduler

Operational ALADIN ensemble system

The main characteristics of the operational short-range limited area

ensemble prediction system of HMS s listed below . Etagain shalie Bon G OB 10Ca

+ The system is based on the ALADIN limited area model and has 11

Preparation of the LBC files
members. =

+ For the time being we perform a simple downscaling, no local

: MEMBER 1
perturbations are generated.

MEMBER 2 MEMBER 10 MEMBER 11

#Integration J *Integration #Integration J *Integration

+ The initial and lateral boundary conditions are provided by the global
ARFEGE ensemble system (FEARERFZ.0).

« BECs are coupled inevery 6 hours

+ The LAMEFS is running once a day, starting from the 18 UTC
analysis, up to 60 hours .

+Post-
processing

*FA == GRIB

+Post-
processing

*#FA == GRIB

»Post-
processing

*FA => GRIB

»Post-
processing

*FA == GRIB

FA == NetCDF

+ The horizontal resolution is 12 km, the number of vertical levels is 46
thybrid coordinates).

Visualization

Sehematics of the LAMEPS system. After ihe preparation of the LBC files, the infegration and
the post-processing are running in paraliel for all the members. The preparation of the NetCDF
files iz cone Jn ane go for ail members,

+ The forecast process starts every day from cron at 23:50 UTC and
finishes around 02:00 LT,

Operational AROME configuration
Main features of the AROME/HU model

« Model version: CY35T1

+ 25 km honzontal resolution (2007320 points)

« Bl vertical model levels

« Four production runs a day: 00 UTC (36h): 06 UTC {30h); 12 UTC (24 h);
168 UTC (18h)

« [nitial conditions: from ALADIN/HL
« | ateral Eoundary conditions from ALADIMNMHLU with Th coupling frequency

+ Tocalculate the screen level fields we use the SEL scheme over nature
and sea

We are running the AROME model owver Hungary on daily basis since
Movember 2009 (since December 2010 operationally). The model performance
IS evaluated regularly by our NYWE group and the forecasters group . Moreower
itis compared with other available models (ALADIM, ECHWE] .

As a general conclusion, our experience is that the AROME model dives the
best temperature and windgust forecast. It improves significantly the low
level cloudiness as well. Howewer regarding the precipitation forecast it
doesn't give much improvement with respect to ALADIMN. YWe think that this is
mainly due to the small domain size (see also Balazs Szintai's presentation).
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Research on ALADIN limited area ensemble syst

ALARO physics in limited area EPS

em

Similar to the so called deterministic system the change of ALADIMN physics to ALARD in limited area EFS was in the focus recently. In connection with this
upgrade a change in model resolution 1s also planned. To compare the impact of finer model resolution and the improved physics package, the following

configurations were tested:

« Experiment called "SkmOPER" (8km horizontal resolution, 49 wvertical levels, time step 300 sec, operational physics package).

« Experiment called "8kmALARC (Bkm horizontal resolution, 42 vertical levels, 1l

me step 300 sec, ALARD physics package) .

« Reference called "OFER" as the operational one {12km horzontal resolution, 46 vertical levels, time step 450 sec, operational physics package).

The results indicated that the resolution increase by its own does not bring
clear benefit, howewver if it is accompanied with the enhancements of the
physics packadge then the scores are significantly improved.

Further experiments were made to investigate the characteristics of
"BkmALARECT wersion on a longer period. Remarkable improvements were
found at almost all the variables and all the pressure levels and a slightly
negative impact was seen on 7O0OhFa at temperature and relative humidity .
The conclusion of the upper-air scores were positive and mentioned to
introduce the experimental configuration as an operational one,

The investigation of near-surface parameters were not in accordance with the
above-mentioned results. A significant degradation was seen in 2 meter
temperature and relative humidity scores. The source was the increased
positive temperature and negative relative humidity BIAS especially during the
night periods. These characteristics are different in case of model run with and
without data assimilation which 15 under-investigation.
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The continuous ranked probability score of the systemn for 2 meter temperature
(left side) and relative humidity (right side). The werification was made against
observations and the period went 18t May 2011 - 03th of July 20117,
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The BIAS of the ensemble mean (left side) and the spread-skill relationship of the sywstem
(right side) for temperature at 2000Fa pressure level. The wverification was made against
ECMYWF analysis and the period went 18th May 2011 - O7th of June 2011.
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The BIAS of the ensemble mean (left side) and the continuous ranked probability score of
the systerm (right side) for termperature at 8200Fa pressure level. The werification was made
against EChMWE analysis and the period went 18th May 2011 - 17th of July 2011,

Usage of ECMWF EPS as LBC

In 2010 many experments were run on EChYWE'S cl1a cluster as a part
of a special project. In these experniments LEC files were prepared to the
operational LACE domain. Then forecasts were started at the HMS with
these LEBC files to compare their results with the operational
configuration. Similar to the operational system the forecasts were
started at ToUTC which needed to use the 12UTC ECWMWE EFZ as LBEC.

In the experiments basically the same resolution and setlings were Used
than in the operational system. In the first set-up ECYWWHWE EFS files were
directly used while in the second set-up the surface fields were changed
from FEARF (blending). By the upper-air scores this change did not have
any significant impact on higher levels but the levels closer to the surface
wiere examined the more Improvements In SCores were sean.

Usually downscaling of ECWMWS EPS resulted a lower spread in the
limited area ensemble system but decreased the BIAS and EMSE as
well. CEFS was used to summarize the impact of ECMWE ERPS as LEC
(see the figures on the left side). The experimental configuration had
clear advantages on the higher lewels, howewver blending was really
needed near the surface to gain a slightly improvement against the
operational system.

Eoth of the operational and experimental system are planned to test in
the future with local data assimilation and perturbation which can modify
their characteristics on different way .

The continuous ranked probability score of geopotential at 100hPa (top leff), geopotential at 200 hFPa (top right), termperature at 550 hPa (bottom |eft) and relative humidity at 923
hFa (bottom right). The red cune shows the performance of the operational system, the green one belongs to the ECMWE EPS based limited area EPS in the case of directly used
LB files and blue line shows the case when surface fields were changed from PEARP LBC files to ECMWE LBEC files (blending). There were no continuous werification period
because experiments were run on 42 separated days during the year.

Experiments with SURFEX ISBA-A-gs

HMS IS taking part in the Geoland2 EU project. ¥We are involved in the Land-Carbon Core Information Service work package. The goal s to model the
carbon and water vapor fluxes as well as the evolution of leaf area index (LAl and soil moisture.

The ISEBA-A-gs version of the SURFEX model is used in offine mode. The scheme parameterizes the photosynthesis to calculate the carbon fluxes:
PP (Gross Primary Product), and the ecosystem respiration. The LAl IS no longer determined from climatology but its evolution s modeled according
to the photosynthesis and the mortality. The model uses 12 vegetation patches ower the nature tile in each gridbox and makes the calculation separately
for each patch.

To validate the model we have run SURFEX at single point where observations are available (Hegyhatsal Flux Tower). The simulation was done for
vear 2008, The atmospheric forcing (T, g, press, wind, precipitation, radiation) was given by the ALADIN/HU model.

Ye have compared our simulation with the measurements. Since the flux tower |5 located over grassland, only the model fluxes over the grassland
patch were taken into account. The results are shown in the figure below in red color for the model simulation. YWe hayve compared SV and not the saoil
moisture directly since the latter depends on the soil texture and soil depth which may be different between model and reality.

As we can see the model failed to simulate the LAI growth during the spring which may comes from the fact that the water content was too small but it
approximately reproduced the LA evolution during the summer. GPF 15 overestimated.

In order to improve the simulation of the wvarniables we have assimilated LAl and SVl The assimilation was done with SEKF (simplified extended
Kalman-Filter). The observation error for LAl was calculated from the error provided with the observations while for SW we hawve used constant error,
0.1. The background error for LA was set to constant (0.4) if LAI=2 and LAMO 2 abowve. As one can see (blue lines on the figure) the evolution of LA
and SVl gets much closer to the observations. The assimilation also improves GPE and MEE forecast during spring but it degrades in summer. The
explanation is that GPF Is proportional to LAl and LAl was decreased by the assimilation and we already had GPF underestimation.

GPP [gCO,/mifday] MEE [gC Ot day]

LA [ méE] Soil YWetness Index

simliation of GPFP, NEE, LA and SV for F year [ 2008) over grassland with and without assimiigtion ahd cormparison with obsenvation.

YWye have also tested the assimilation in case of more patches. The code have to be modified since the calculation of the increments at different patches
were done separately (independently of the other patches). Howewver the increment depend on the other patches since the patch averaged value is
compared to the observation. In some cases the assimilation cycle aborted since too big negative increment was added resulting in negative LAl value.
To prevent the crash we have added a security check, 1 e. if the analyzed value is below LAl no increment should be added.

The assimilation was done for year 2008 over the domain covering Hungary. The LAl observation was taken from Land-SAF product. As one can seein
the following figure the open loop experiment (no assimilation was used) overestimates LA while if we use assimilation the LAl value gets close to the
abservation.

Satellite observation

Open loop (no assimilation)  Assimilation of LA

Test of LAN assimilation over more pafches. Observation (leff] is compared with apen Joce run (riddie) and
with expetiment using LA! assimilaiion (right)

Experiments with ALARO

ALARC physics have been tested recently at HMS. The newest developments entering CY36T1 related to ALARD physics were backphased to our
operational library CY35T1 based on the experiences of the Czech ALADIM team. The envelope orography was changed to mean orography to allow the

application of the new gravity wave drad scheme.

The first experiments with ALARO were run simply in dynamical adaptation mode and produced promising results which mentioned to run the model with

data assimilation. To these experiments the operational ALADIMN was used as
physics in our operational system.

a reference. This comparison made a picture about impact of the change of

The comparison was done for the following period: 07th December 2010 — 315t December 2070

Two different method were used to werify the results:
« verfication against SYMOF and TEME (with Yeral package)
« werification against EChWWE analysis

Conclusions and future plans: improvement in the upper air scores both against observations and EChWE analyses. Dedradation in the 10m wind. If

managing to improve the 10m wind forecast ALARD physics are to be implem
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verfication against SYNOR data averaged over the whole model domain (Veral packade) Black salid line: ALAROD
pinsics, Red dashed linge: aperational ALADINAHL piysics. Toprow: BIAS Bottom rows RMSE
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Black salicd line ALARO physics, Red dashed line: aoperational ALADIN/HU physics. The cross section of RMSE differences (fop row) shows
Improvements (deqgradations) Using ALARD physics in white (red) cofours,
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verification against ECMWE analysis [EMSE differences) in the function of pressure and forecast range. Redhiuel cololrs mean that ALARD physics Improves
(degrades) the forecast compared to the present operational ALADINHU run. Small clircles means that the RMSE difference s sighificantly different from zero with
& 90% confidehce nterval
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