
Report on my Stayat Météo-Frane in Toulouse06.11. � 15.12.2007During my stay at Météo-Frane in Toulouse I was working together with PierreBrousseau on the topi data assimilation in arome. Sine arome is already a non-hydrostati model, there have been introdued some more mirophysis parameters,therefore, new prognosti variables as well, suh as loud water, ie rystals , rain,snow, graupel, and turbulent kineti energy. Their use leads to new surfae �elds, forinstane surfae albedo, surfae emissivity, geopotential (orography) parameters, soilparameters, and vegetation parameters suh as the �eld regarding evapo-transpiration.However, not all of the new surfae �elds are needed in the data assimilation proess. Theinitial task was to onlude whih �elds are needed, and where and how to �swih them on�.Data assimilation with 3d-varIn order to larify the di�erene between the surfae �elds used by the 3d-var dataassimilation in aladin and arome, we �rst ran the following three experiments with thesame set of observations:
• ALADIN: an aladin 3d-var data assimilation,
• AROME0: an arome 3d-var data assimilation setting the key larome=.false.,
• AROME1: an arome 3d-var data assimilation setting the key larome=.true..Comparing the results obtained by the sreening in the ases of the above experiments,we ould see the di�erenes in the J

o
-table, i.e. in the anaysis �elds. The biggestdi�erenes were found onerning the values of the 2 meter temperature and 2 meterhumidity. From now on we onentrated on experiment AROME1, and took the result ofexperiment AROME0 as a referene. Hene, AROME1 should have been modi�ed in a way tobe able to give bak the result of AROME0.To ahive this aim, we looked at the setup routiney32t3_main.01/arp/setup/su0phy.F90where the following keys are set to false after the swith ontaining the key LAROME:LCVRA (deep onvetion), LGWD (gravity wave drag), LRAY (Emerande/Peridot radiationsheme), LSFHYD (hyper-simpli�ed soil hydrology), LSTRA (lassial stratiform preip-itation), LVDIF (vertial turbulent exhange), LRRMES (mesospheri newtonian drag),LSOLV (Noilhau-Plauton soil and vegetation sheme), LFGEL (freezing with isba), LNEBN(�stratiform + onvetion preipitation� loudiness sheme), LRAYLU (Moon radiation),and LRAYPL (look for day/night areas). 1



We ran the following experiments:
• AROME1.alltrue: where we set all the above keys to true,
• AROME1.2true: where we set only the keys LSOLV and LFGEL to true.At this point we should have ompared the surfae �elds initialized in the sreeningby the experiments AROME0, AROME1, AROME1.alltrue, and AROME1.2true (see Table1). We remark that for the ase of AROME1.2true we obtained the same result as forAROME1.alltrue.Table 1: Surfae �elds initialized in the sreening by the ex-periments AROME0, AROME1, and AROME1.alltrue (only the groupswith di�erenes). In the ase of AROME1.2true we obtained thesame result as for AROME1.alltrue.Group Surfae �eld AROME0 AROME1 AROME1.alltrueSOIL B proftemperature + + +SOIL B profreserv.eau + + +SOIL B profreserv.glae + � +SNOWG surfreserv.neige + + +SNOWG surfreserv.neige + � +SNOWG surfreserv.neige + � +SNOWG surfalbedo hispo + � +RESVR surftemperature + + +RESVR surfreserv.eau + + +RESVR surfreserv.inter + � +RESVR surfreserv.glae + � +VARSF surfind.terremer + + +VARSF surfz0.fois.g + + +VARSF surfalbedo + + +VARSF surfemissivitie + + +VARSF surfet.geopotent + � �VARSF surfpot.vegetat + + +VARSF surfvar.geopot.ani + � �VARSF surfvar.geopot.dir + � �VCLIV surfprop.argile + � +VCLIV surfprop.sable + � +VCLIV surfepais.sol + � +VCLIV surfind.veg.domi + � +VCLIV surfresi.sto.min + � +VCLIV surfing.foliaire + � +VCLIV surfres.evapotra + � +VCLIV surfgz0.therm + � +VCLIV surfalbedo.solnu + � +VCLIV surfalbedo.veg + � +
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As we an see from Table 1, experiment AROME1.alltrue nearly gave the same surfae�elds, exept the three geopotential �elds� surfet.geopotent: standard deviation of orography,� surfvar.geo.ani: anisotrophy of the sub-grid sale orography,� surfvar.geo.dir: angle of the diretion of orography with the x axis.Thus, the question arises whether these �elds are needed when assimilating the 10 meterwind as well. In order to answer this question we ran the following new experiments:
• AROME1.2true.geo: where the three geopotential �elds are swithed on as well,
• AROME1.2true.wind: where the 10 meter wind is assimiated,
• AROME1.2true.geo.wind: where the three geopotential �elds are swithed on, andthe 10 meter wind is assimiated.The three geopotential �elds an be swithed on in the routiney32t3_main.01/arp/setup/su_surf_flds.F90,after the swithes ontaining the key LAROME. The assimilation of 10 meter wind an beperformed by modi�ng the namelist namobs and swithing LSLRW10=.FALSE.. Fromthe results obtained from the above experiments we ould see that the lak of thegeopotential �elds does not e�et the assimiltaion of the 10 meter wind, the J

o
-tables arethe same as in the ase of experiment AROME1.2true.To visualise our results we printed some �gures from whih we present some now. Figure1 shows the analysis �eld obtained by experiment AROME0 for the sufrae temperature andhumidity, respetively, while Figure 2 shows the di�erene between the analysis �elds ofexperiments AROME0 and AROME1 for the sufrae temperature and humidity, respetively.We note that the results for AROME1.2true are the same as for AROME0. In Figure 3 theanalysis inrements are presented in the ases of experiments AROME0 and AROME1.2truefor surfae temperature.ConlusionSummarizing our work we an say that experiment AROME1.2true gives bak the resultsof the referene experiment AROME0. This means that it is enough to swith keys LSOLVand LFGEL to true in the setup routine su0phys.F90 after the swith ontaining the keyLAROME. Moreover, the line of this swith should be modi�ed fromIF(LAROME.AND..NOT.LFPOS) THENto IF(LAROME .AND. (LSCREEN .OR. (NCONF == 131))) THEN.Remark: all the ompilation tasks were performed by the ommandgmkpak -r y32t3 -b main -p aromodb.3
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Figure 1: Analysis �eld obtained by experiment AROME0 for sur-fae temperature (left panel) and surfae humidity (right panel).
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Figure 2: Di�erene between the analysis �elds of experimentsAROME0 and AROME1.2true for surfae temperature (left panel)and surfae humidity (right panel).Data assimilation with 3d-fgatThe data assimilation method 3d-fgat is �half-way� between the variational methods3d-var and 4d-var. It uses a foreast during the assimilation, however, it appliestime-slots as well, inside whih the observations are taken into aount as if they werevalid only at one time in eah time-slot. In order to reate an experiment with arome3d-fgat, we should have modi�ed the namelist of the 3d-var's sreening and insertthe informations oming from the fat that a foreast job is supposed to be perfromedinside the sreening.Unfortunatelly, we had some odb problems, therefore, these results have not been ob-tained yet.
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Figure 3: Analysis inrements in the ases of experiments AROME0(left panel) and AROME1.2true (right panel) for surfae tempera-ture.Other sienti� ativities during my staySine my projet at Hungarian Meteorologial Servie is to implement the EnsembleTransform Kalman Filter method, it was a great possibility for me to be able to disussthe related problems with the sientists working on similar �elds at Météo-Frane. FirstI had a disussion with Claude Fisher who proposed his ideas about this projet. Thenwe had a meeting together with Claude Fisher, Gérald Desroziers, Bernard Chapnik, LoïkBerre, and Laure Raynaud. We disussed the questions of the updated error ovariane
B matrix, the sampling noise due to the small number of ensemble members, the loss ofobservations due to the sreening and the �intersetion� proedure, the adequate oupling�les, et.AknowledgementI thank to all people at Météo-Frane for their help and hospitality giving me duringmy stay. I am espeially thankful to Pierre Brousseau for enouraging and helping me inmy work, and Claude Fisher for o�ering me the possibility to ome and work here, fororganizing the meeting on etkf, and for his great ideas onerning that projet. I alsothank Jean-Antoine Maziejewski for all his help. And I thank all the �stagiaires� I methere, espeially Filip Vá¬a, Old°ih �paniel, Andrey Bogathev, Jure Cedilnik, and AlexDekmyn, for paving my way here. I kindly aknowledge the �nanial support of egide.Petra CsomósHungarian Meteorologial Servie1024 Budapest, Kitaibel Pál u. 1.HungaryE-Mail: somos.p�met.hu 5


