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Motivation

Success of global ensemble systems on large
scales and medium-range

A need for ensemble prediction on smaller
scales and short range, too: LAMEPS

Main goal: better prediction of local extreme
events at short range (windstorms, heavy
precipitation etc.)

Experiments started in 2003 at HMS
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Verification tools

ROC (Relative Operating Characteristics) dlag ram

alagrand diagram
Brier score, Reliability diagram

Special verification method for
precipitation
— verification against ,super-observations’
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20031005-20031008 t + 24 ALADIN 10 m wind-speed gt 2m/s
BrSc =0.230 SCBrSkSc =-0.07 Uncertainty = 0.214
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RPEGE 10 m wind-speedgt 2 m/s

B(S)S_RSL = 0.028 ( 0.13 )
B(S)S_REL = 0.040 ( 0.81)

Talagrand-diagram: 500 hPa geopotential-height
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Visualization tools

Ensemble mean

Plumes

Probabillities

Members (together/only one member)
Spaghetti diagram
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parameter: geopotencial szint: 850 - Ensemble tagok 1-11 /11

arpege 020717 QO UTC VT:020717+24h

izovonal: 1511

madel: ARPEGE, date: 20020717 12UTC
total prec. (mm/30n), Q7/18 0OUTC - 07/19 0BUTC
Ens. memb. 1/ 11

ARPEGE, 07418 COUTE - 0719 CBUTC total_preciptation more than § mm/20 h
Opt atsa’ [FOY2EVA020]

ARPEGE, 07418 COUTE: - 0749 GBUTC total_precipation more than § mmf20 h
Opt ama: [49115145(24]
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LAMEPS experiments at HMS

* Methods we want to try:

— ALADIN EPS coupled with global (ARPEGE
based) ensemble members

— ALADIN EPS coupled with representative
members of clusters of ARPEGE based
super ensemble

— ALADIN EPS based on ALADIN native SV
perturbations
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ALADIN EPS coupled with
ARPEGE EPS

* Downscaling directly PEACE forecasts
(optimized for Western Europe)?

— Are the PEACE provided initial and
boundary conditions convenient for the
local EPS run, for a Central European
application?

— What is the impact of different target
domains and optimization times?
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ARPEGE EPS runs at HMS

10+1 ensemble members using
ARPEGE

SV technique, 16 SVs = 5 perturbations
Total energy norm (initial and final time)
Forecasts for 54 hours

SV target domain: ?

SV optimization time: ?
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Experiments (1.)

* Target domains to try:
— Atlantic Ocean and Western Europe
— Europe and some of the Atlantic Ocean
— ~ Hungary
* Optimization times to try:
— 12 hours
— 24 hours (plan)
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Atlantic Ocean and
Western Europe (target
domain 1.)

~ Hungary (target domain 3.)

~ Europe (target domain 2.)
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Experiments (2.)

* To answer the question of domains and
times = case studies:

— different meteorological situations:
* situation when local effects dominated

* fast moving cold front from Western Europe
(experiments started)

* cyclone from South Europe (plan)
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Situation when local effects
dominated

* A convective event (18. 07. 2002.):

— On 18 July it rained throughout the country,
thunderstorms were reported, large quantity
of precipitation (40-70 mm) was measured
In some places along the Danube

— The models failed to forecast the evet




Results - Target domain 1.

* 17. 07. 12UTC run, ALADIN EPS

— 24 hours precipitation (18/07 oouTC - 19/07 00UTC)
* small spread

* the quantity of 24h precipitation is not more than
10 mm in the area of interest

— 30 hours precipitation (18/07 couTc - 19/07 06UTC)
* the same as for the 24h precipitation
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18/07 00 UTC-19/07 06 UTC

model: ALADIN, date: 20020717 12UTC
total prec. {(mmf30h), 07/18 0OUTC - 0719 06UTC
Ens. memb. 1/ 11

OBSERVATION
total prec. {mm/30h}, 07/18 00UTC - 07/1908UTC

rrexlull: ALADIN, duta :202071 7 1 2UTD
tolal pruc. [mm30h), 0718 @UTC -07d 308UTS
Era.ram 1711, 0pL sre: fiZmanin) (FIAEE)

rrexlnl: ALADIN, dute ;2020717 1 20T
bl prac. [mmimh), o718 00UTE - 0719 ;ALTS
Era.mmm 2711, 0pt sres: [z mAnc), WG]

rrexlull: ALATIN, duta ;202071 7 12UTD
bl prac. (mmiX0 k), 07118 00UTG - 0713 ;LTS
Era.mam 4711, 0pL mren: [OZmAnin) (MALE)

mcelll: ALADIM, da bz 00 17 12LTG
bl prac. (mmiEh), 0718 00T - 0713 ;LTS
Em. mam 3111, ool mrm |7 000, W)

el all: ALADIIN, date: 20205 17 12LTC
Kok prac. (mmdth), 07 800UTGS - o7 /19 0eUTS
2711, opt enm:| TYMOADED ) (HWEE)

rrcdull: ALAGIN, dula :2002071 7 12UTD rrodiel: ALSON 1, dem: FNETIT | TS il AN, dem: NI TIT IATC
il prac [mmi0k), 0118 00T - 0718 LTS el . frrenIh, D718 LT - 05712 0ALITE ml e {3, 5718 OALITES - 13 LTS
Erm mmm 10/ 1, o, srms FLZTI0T) 0 1WEE) Erm mmm. 117 11, o s [FO20 30°) 0 1WEE)

micdull: ALADIM, dale: D@ 17 12LT0
Mol prac. [mmCh), 07 B OOUTE - 07719 0AITES el prac. (mmik), 07718 00U TC - 0719 0ILTS
Erm mam 7 /1, opl wrm | TO'MOA0E ] (HWEE) Em mam 8 {11, opl wrm ;|7 0000 | HWEE) Ema.mam 3111, ofl wrmn: fO2@MA080) MAEE)

modull: ALAD Y, dulle: @O 17 12UTC




mm/6 hours

aladin, date: 020717 12UTC, location: 47.43,19.18
parameter: total precipitation, level: sfc, Ensemble members 1-11/11, opt. area: [70/260/30/20]
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Results - target domain 2.

* 17. 07. 12UTC run, ALADIN EPS

— 24 hours precipitation (18/07 oouTC - 19/07 00UTC)

* the quantity of 24h precipitation is not more than
10 mm in the area of interest, small spread

— 30 hours precipitation (18/07 couTc - 19/07 06UTC)

* slightly better results, the spread is bigger, but
the location of the precipitation is not good
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18/07 00 UTC-19/07 06 UTC

model: ALADIN, date: 20020717 12UTC
total prec. {(mmf30h), 07/18 0OUTC - 0719 06UTC
Ens. memb. 1/ 11

OBSERVATION
total prec. {mm/30h}, 07/18 00UTC - 07/1908UTC

rrexlull: ALADIN, duta :202071 7 1 2UTD
tolal pruc. [mm30h), 0718 @UTC -07d 308UTS
Ero.mam 0711, 0pL sre: fOADA0A1] (AEE)

rrexlnl: ALADIN, dute ;2020717 1 20T
bl prac. [mmimh), o718 00UTE - 0719 ;ALTS
Era.mam 2711, 0pt sres: [F 02380045, W)

rrexlull: ALATIN, duta ;202071 7 12UTD
bl prac. (mmiX0 k), 07118 00UTG - 0713 ;LTS
Era.mam 4711, 0pL mres: FOmA081) (MALE)

mcelll: ALADIM, da bz 00 17 12LTG
bl prac. (mmiEh), 0718 00T - 0713 ;LTS
Em. mam 3111, ool mrm [T 000 WS

el all: ALADIIN, date: 20205 17 12LTC
Kok prac. (mmdth), 07 800UTGS - o7 /19 0eUTS
2711, opt enm | TITINADE ), (HWEE)

Erm mm

[ L

rrcdull: ALAGIN, dula :2002071 7 12UTD rrodiel: ALSON 1, dem: FNETIT | TS il AN, dem: NI TIT IATC
il prac [mmi0k), 0118 00T - 0718 LTS el . frrenIh, D718 MLTE - 05712 0ALITE ml e {3, 5718 OALITES - 13 LTS
Erm mmm 10 1, o, srms FLTNI0) 0 1SS Erm mmm. 117 11, o e [FOTX 300) 0 1SR

micdull: ALADIM, dale: D@ 17 12LT0
Ml prac. [mmCh), 07 B OOUTE - 07719 0ALITE el prac. (mmik), 07718 00U TC - 0719 ILTS
Erm mam 7 /11, opl s ;| TR 00 ] HWEE) Em mam 8 {11, opl wrm ;|7 00000 | HWEE) Ema.mam 3711, ofl wrmn: fR3MA08] MAEE)

modull: ALAD Y, dulle: @O 17 12UTC




aladin, date: 020717 12UTC, location: 47.43,19.18
parameter: total precipitation, level: sfc, Ensemble members 1-11/11, opt. area: [70/330/30/35]

clr £Nns_mern £Nns_mean
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Results - Target domain 3.

* 17. 07. 12UTC run, ALADIN EPS

— 24 hours precipitation (18/07 oouTC - 19/07 00UTC)

— 30 hours precipitation (18/07 oouTc - 19/07 06UTC)
* the spread is much more bigger

* some of the members show more precipitation,
near the area of interest
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18/07 00 UTC-19/07 06 UTC

model: ALADIN, date: 20020717 12UTC
total prec. {(mmf30h), 07/18 0OUTC - 0719 06UTC
Ens. memb. 1/ 11

OBSERVATION

total prec. {mm/30h}, 07/18 00UTC - 07/1908UTC

rrodal :ALADI, daie: 200207 17 | 2ITG
bl prac (mm'3h), 0718 00U TG - 0713 pAUTCS
Erm mam 3 {11, opt nrm 4313/ ], (IRGE)

rrrdal : ALADI, date 2307 17 1 2UTC
bl prac (nmiXk), o718 00UTG - 0713 AUTS
Erm mam 3711, opt mrm ;43 130424} FIRSE)

modal :ALADIN, del Iz 1 1 2T
ol | prue. [mm30h), 051 8 @OUTC -074 3 08UTS
Era.mam 4711, opt mrma: {3l 34024} HWEE)

mucelll: ALADIY, date: TE 0 17 12LTC
lola| pruc. (mmi30h}, 0718 @UTC -07A 308UTCS
Era.mmm 3711, 0L sran: 1 3024} [ WEE)

el ull: ALADII, date: 20205 15 12LTC
e | pue. [mmi30h), 051 8@UTC -07 45 0TS
Era.mmm 10711, 0t arma: {3l 34i24 ) HWEE)

-,

rradel :ALADM, dele ;202717 1 2UTC
Bl prac [mmih), 07718 00U TG - 07719 09UTC
Em T oL mrm | 45113/ ], IASE)

rmadel : ALADN, dele: 2020717 12UTC
btal prac [0k, 0718 00UTG - 0719 0ILTC
Erm mam 8 {11, ol mrmm:

madel :ALADM, dele 2020717 | 2UTS
Mota | prae. a0k ), 071 8 OOLITC -074 9 0AUTS
Erm.mmm. 3011, opL mrmm: HE' 8-8i24] HWEE)

medul: ALADIN, dule 20020717 | UTD
taiad prac. [mmink), 07718 0OUTC - 07719 0ALTS

el AL ADIM, dulle :2002071 7 1 2UTD
Motal prac. a0k}, 0718 0OLTC -07 9 00UTS
Erc.mmm 1011, ol wre | -BVIAH3E ] FIREE)




aladin, date: 020717 12UTC, location: 47.43,19.18
parameter: total precipitation, level: sfc, Ensemble members 1-11/11, opt. area: [49/15/45/24]
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Probabllltles

Target
domain 1.

—

s 30 h precipitatior
more than 5 mm

Target
domain 3.




Probabllltles

Target
domain 1.

s 30 h precipitatior
more than 20 mm
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Preliminary conclusions

* The PEACE provided initial and boundary
conditions were not really convenient for the
local EPS run, for a Central European
application in the investigated cases=

* Need to find an optimal target domain

* Smaller target domain provides better results
when local effects dominate. But what can we
say in other situations?

5

14th ALADIN Workshop, Innsbruck 1-4 June 2004



Future plans

* More case studies to investigate the
sensitivity = find the optimal target
domain and optimization time

* More experiments with ALADIN

* Continue the experiments with the other
methods, especially with ALADIN native
SVs
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THANK YOU for

listening!
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