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Operational |deas for GLAMEPS -
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Regional production

Regional production
: from Partner L

from Partner 1

e Data-centre:

e synthesis of results

e common calibration

e generation of products
e common validation

Synthesized data to

Synthesized data to
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ECMWF Laboratory: GLAMEPS VO

Fully run at ECMWEF:
ALADIN_EPS;
HIRLAM_EPS straco
HIRLAM_EPS rkkf

X

Synthesis of results
at ECMWEF:
e common calibration - BMA (R)
e generation of products - Hppv
e common validation - Hppv

~_
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GLAMEPS_VO production - flow chart @

[ o8s-data, Ascl R: Pre-calc. BMA Verification
f"A't"'EH::“: Interpol. GLAMEPS-data Calibration weights | | Hppv
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AsiMOV/GRIB |t _HppPV Tscn pomn®
Pre- and Post-operational
L [—>C_ALADIN-EPS 4
9 products
HIRLAM/straco-EPS BMA
combination AR O
HIRLAM/rkki-EPS — ﬁi "
< _EuroTEPS b 2
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Combined ECMWF Real-time operational

Eurotarget and

Operational SVs

Norwegian Meteorological Institute met.no



Method based on Leutebecher (2007):

T,

EUroTEPS

ECMWEF IFS-code, cycle 32R3 (Nov. 07),

Control run: operational T799L91, 4Dvar

Ensemble members: T399L62, 72h forecasts

e Define 30 TSVs; 3 target areas, 10 TSVs per target area;
e TSVs orthogonal to ECMWF operational SVs and mutually orthogonalized
e TSVs optimized over Oh - 24h, with resolution T159L62

e Gaussian sampling of 2x(30 TSVs and 50 NH SVs) =20 members + control
e 21-member EuroTEPS, 3-hourly output of data in model-levels.

GLAMEPS integration domain
(HIRLAM version)

Target area north
(82N, 15W,50N,50E)

Target area central
(62N,20W, 33N, 44E)

Target area south
(47N,23W,24N,32E)
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HIRLAM_ EPS g\\)
e HIRLAM 7.2, 0.2 degrees rotated lat-lon, 40 levels, 72h forecasts; k

e Version S with STRACO cloud scheme;
e Version K with RKKF (Rasch-Kristjansson + Kain-Fritsch) cloud scheme;
e 21 lateral boundaries and 20 initial perturbations from EuroTEPS;

e Each HIRLAM version run with 6-hourly 3DVar data assimilation for
control;

e 21-member HIRLAM_EPS S + 21-member HIRLAM_EPS K,
HIRLAM - Cycling:
6h-DA for control, EPS-forecasts 00 and 12
O0 06 12 18 00 06 12

EuroTEPS 00 = ﬁ @ & @ # @ EuroTEPS 00
HIRLAM_EPS 00 é i i i i i i HIRLAM_EPS 00
HIRLAM cntr 06 i | ] HIRLAM cntr 06

EuroTEPS 12 = ® ® o ® EuroTEPS 12
HIRLAM_EPS 12 § i i i i HIRLAM_EPS 12
HIRLAM cntr 18 | | A HIRLAM cntr 18

EuroTEPS 00 T . - EuroTEPS 00
HIRLAM_EPS 00 i i i HIRLAM_EPS 00
HIRLAM cntr 06 | | HIRLAM cntr 06

—= anayzis - Torecast bastground - boundary update wegian Meteorological Institute met.no
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ALADIN_EPS

Cy31tl, 22km, 37 levels, 54h forecasts

Can also be run with PEARP EPS from MeteoFrance;
e 21 lateral boundaries and initial states from EuroTEPS;
e Data fitted to ALADIN-grid by a separate GL-script;
e Qutput in common rotated lat-lon by GL-script job;

e 21-member ALADIN_EPS, 3-hourly output
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Combination and Calibration

e R-based package for BMA (Bayesian Model Averaging):
Freeware.
e Combination weights, PDF-parameters, bias corrections
e Pre-operational over previous forecasts (at present: 3 days)
e Presently under testing.

Products and Verification

e MetView-based package Hppv, developed at AEMet (INM)
e Batch for standard 3-hourly output products:
e Real-time operational
e Contribution to verification products
e Post-operational synthesizing verification: same package (Hppv)

e Presently under testing.
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Present status

e All tests performed in hindcast mode at ECMWF computers
e Present available dates (all run in hindcast mode)
- 12.08.07 - 25.08.07, 00 and 12 utc
- [24.01.08 - 05.03.08, 00 and 12 utc is underway]
e Grid resolution
- Now ~22km, [aim: ~11km or finer, ]
- 37 and 40 levels; [aim: to be increased to 60 or higher]
e Forecast range
- 72h, for EuroTEPS and HIRLAM eps; and 54h for ALADIN eps
e A common pan-European:

Integration - domain Product- domaln
ALADIN 22km; 320x300 HIRLAM: 0.2deg.; 306 x 260 PR a5 )
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‘CHALLENGE: Resources F. @

e |n Total when run at ECMWEF: 7.1 Msbu per year
- plus calibration and combination (BMA)
- and product generation and verification (Hppv)

e Type 1 Experiments at ECMWF (GLAMEPS_VvO)

Can we reach 11km resolution and 60 levels?

- Issue for investigation the next 6 months:
e Smaller ensemble (should match ECMWF’s 51 members)?
 Smaller integration domain and shorter lead time?
e One or two target areas in EuroTEPS?

- Preliminary estimate: If we aim at:
e 11km, 60 levels, 13 member EuroTEPS, 13 member ALADIN_EPS,
and 2x13 member HIRLAM_EPS; 36h forecasts:

e EuroTEPS=0.85Msbu, HIRLAM EPS=6.0Msbu, ALADIN EPS=2.75Msbu
- 9.6 Msbu - unchanged common integration domain
- 7.1 Msbu - if integration domain is reduced to

275x258 grid-points in stead of 320x300 (HIRLAM)

Optimistic prospect: New ECMWF hpc in 2009: IFS: 5X speed-up
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Some Examples

Synops and Ships used for calibration and verification

SYNOP&SHIP 2mT observatio

LA

SYNOP&SHIP 2mT observations 2007/08/15t023 B0UTC ~ 3081

e TE £ .’L’:Fq_ .-':__J_'_'s\_§ A‘!""""-..\_ i
A e 3
L A1 " . AT

ns 2007/08/15t025 06UTC ~ 3353
.-':J_'_'s\_§ Vs iy

- 00utc

SYNOP&SHIP 2T observations 2007/08/15t025 18UTC ~ 3325
- = SR ,,{-,\";; =FoxeT

12utc
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Some Examples

NB:

1. PRELIMINARY RESULTS

2. SMALL TEST SAMPLE (11 days)

3. SHORT LEARNING PERIOD FOR BMA (3 days)
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S$10: BMA weights

00+8 00+12 00+18
0.030 0.030 0.030 1

s 4 +00 s +12 0.025 -

+18
o = = BMA Weights, ff10m:
n.mn: {1010_@ {1.010: Dayz — 18 Aug

Some Examples B

Day8 = 25. Aug. 2007

0.030 e 0030 e 0.030 = 3'day I earn i ng pe r i Od

0.025 +24 0.025 +30 0.025 1 ‘/\

0.020 0.020 A <7§: 0.020 - +36

- - o B VL
o | AN A o] HIRLAM_EPS_K
0.000 \AQ/—\— 0.000 0.000 /\/_/\ H I RLAM_EPS_S

2 4 g 8 2 4 5 8 2 4 6 3 EurOTEPS

00+42 00+48

0.030 0.030 — alad_stepsmbr000
+42 +48 —— GOT1K11mbrooo

0.025 0.025 —— GOT1S11mbr000

—— teps_eurmbr000

0.020 - 0.020

0.015 | 0.015

0.010 - 0.010

0.005 | 0.005

0.000 0.000
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- Some Examples -
Rank Histograms, ff10m, +24h é@

Various ensembles (Glameps,alad_eteps teps_eur,GOT131,GOTIK11 33.6/33.6 avg members) Various ensembles (Glameps,GlamepsBmaTr3, GlamepsLittle 62.7/62.7 avg members)
Rank Histogram 10m Suriace Wind Speed ag. SYNOP & TEMP observations Rank Histogram 10m Suriace Wind Speed ag. SYNOP & TEMP observations
Analysis: 00UTC VT: HH024 Period: 2007/08/18 to 2007/08/25 Rs: 21849 Analysis: 00UTC VT: HH024 Period: 2007/08/18 to 2007/08/25 Rs: 21849
e Ghimeps === ahd_cteps === teps eur GUTISI] == GOTIED] e Ghimeps == et ==k g e
HIRLAM_EPS K (21) T

o R AN EPG G ) ssdantiadai ____ GLAMEPS raw (84)
____ GLAMEPS red (20)

___ EuroTEPS (21) GLAMEPS BMA (84)

~ ___ GLAMEPS combined (84)

T R e e e | -

Ao mPhr, i : sedudghatan it R s

L el b e B 5 e T oy L T §
sk by il P o e 3 Dy N o L I N oy g ey

IIIIIIII IIIIIIII [T
0123430 7 10 2430 R T2 2L BN ERE E B REBER EA0A B RO A R0 T D DO EBE DB IO T BT 7 7 24T e BB M

Rank of oblan Rank of oblan
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- Some Examples

Rank Histograms, ff10m, +48h

&2

Various ensembles (Glameps,alad_eteps teps_eur,GOT131,GOT1K11 33.6/33.6 avg members)
Rank Histogram 10m Surface Wind Speed ag. SYNOP & TEMP observations
Analysis: 00UTC VT: HH048 Period: 2007/08/18 to 200708/25 Rs: 21843

mem Ghmeps === ghd_cteps === tepg eur (UTISI] e GOTIE]]

HIRLAM_EPS_K (21)

____EuroTEPS (21)
____ GLAMEPS combined (84)

TITTOLELET TP LT T TP T LI TP T LTI LTI
DO B E B RETAR0 I M A O D O ST T D B TR T T I T BEL L B4

TTTTTITTT
0123436 TR IAAIONERELT

Rank of ablan

e Ghimeps == et ==k g e

Various ensembles (Glameps,GlamepsBmaTr3, GlamepsLittie 62.7/62.7 avg members)
Rank Histogram 10m Suriace Wind Speed ag. SYNOP & TEMP observations
Analysis: 00UTC VT HH048 Period: 2007/08/18 to 200708/25 Rs: 20933

T

___ GLAMEPS raw (84)
__ GLAMEPS_red (20)

i R e e e R e e e

[TTTTTT]
0123430 7RO IAAIANHRETE

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
LF FUR R e T i

Rank of oblan
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HIRLAM_EPS K (21)

p——

Some Examples
Spread-Skill ff10m

GLAMEPS raw (84)

GLAMEPS_red (20)
EuroTEPS (21)

_ GLAMEPS combined (84) ____ GLAMEPS BMA (84)

Spread (m/s)

Vol sreembks  (Glameps, alad_sbeps, beps_eur, GOT (TR TANELG Ty members) Varlous erssmbles  (Glameps, GlarspsBraTrs, GlamespsL e 562 L TISR.T oy mesm besrs)
Bprend ws Emed  10m Burface Wind Spessd ag EYMOF & TENF obesraabons Bpread ve Emed 10m Surixe Wind Spesd ag. EYHOFP & TE MF obssrvallorns
Anaysls: WOUTC VT HHOOHHME  Pericd: 07108018 bo DETE25 Rs: 2215 Aralysls: OUTS VT, HHOO, HHME Perlod: 200708 B o 200TORIT R 22B32
e harreps =P alad _eteps ==E==teps eur CHIT1S]] === TR e Goeps | = cAoncpaurerey —— e i e

-

£

:

=

W

)

2 1
Emsd (mis) Emsd (m/s)
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Some Examples

___ GLAMEPS raw (84) _ GLAMEPS_red (20)
___ GLAMEPS BMA (84)

Brier Skill Score: ff10m > 10m/s
[ BSS = 1 - BSSgejian - BSSgesol ]

Various ense mbles (Glameps,GlamepsBmaTr3,GlamepsLittle 62.7/62.7 avg members)

BSS 10m Surface Wind Speed over 10mis ag. SYNOP & TEMP ocbservations

Analysis: 00UTC VT: HH00. H+048 Period: 2007/08/18 to 2007/08/23 Rs: 22853

Relative Operating Characteristics
- Area: ff10m > 10m/s

e Ghimeps =0 cangarer: ==ty mepsT e

Various ensembles (Glameps,Glameps BmaTr3, GlamepsLittle 62.7/62.7 avg members)
ROCA 10m Surface Wind Speed over 10m/s ag. SYNOP & TEMP observations
Analysis: 00UTC VT H+000. HH048 Period: 2007/03/18 to 2007/08/25 Rs: 22853

BSS
=

]1.1
1
(=5-]

0.8 1

el S : i
—_—_‘-—\..__
W

os 4 B~

BSS'Res.

. 0.5

- “F: length (h} Fc length (h}
8 4 24 36 +48 12 24 +36 +48
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Some Examples @

Reliability diagram: ff10m > 3m/s

___ GLAMEPS raw (84)  GLAMEPS red (20)
____ GLAMEPS BMA (84)

various ersembles (Glameps, GlamepsEmaTrs, GlamepsLitle G363 avwg members) various ersembles (Glameps, GlamepsBraTrs, GlamepsL e G263 avg members)
Rl labllty 10m Surisxce Wind Epesd over Zms ag. EYNOF & TEMP obssrvallors Rellabl ity 10m Surisces Wind Epeed over 3mis ag. EYNOF & TEMF obssrvailors
Aralysls: WUTC VT H4024 Perlod: 2007TCEME o D0TOE/2S Rs: 21848 Aralysls: OUTC VT H-HME Perlod: ZOTOSME o D00T0E/ZS Rs: @53

s Gh]'m‘ps i i —— MamepsLitie

+24h

e ! Gth:ps e ) g *Cﬂmnqﬂﬁlﬂr
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Conditional observation frequency
(=]
o
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w
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u

Conditional observation frequency
(=]
o

e

b
=
b

0.1 g 0.1 Tl

o 3 I:I.I"I I:I.IE I:l.l3 I:I.Il- I:I.I'-:| I:I.Iﬁ I:I.I?' IJ.IE. I:l.IB 1 o I:I.I"I I:I.I! I:l.l3 I:I.Il- I:I.Iﬂ I:I.Iﬁ I:l.l?' IJ.IE. EI.IB 1
Forecast frequency Forecast frequency
Norwegian Meteorological Institute met.no




Relative Value as a function of cost/loss-ratio: ff10m > 10m/s

S E | -
ome Xamp eSs SN\

Viartols TRl | ((Glameps, abid_etere, bepe_Aur, GIT 1511, GIT 1K 11 34734 g members) WortoLs emeahies | ((Glameps, abid_etepe, bpe_sur, GOT 1511, G0T 411 34/34 avg members)

A 10m Suriae Wi Spesd crver 10m's 33 SYNCP & TENP cbeerations AV 10m Euriace Wind Speed over 10mis ag SYNOF & TEMP cheervations

Brotyzis: (0TS VT HHIZ4 Period: 0SME bo 0070825 Fs: 21845 Arotyzks: TS VT: HHME  Perkodl; 20708118 bo J0TRB2S  Fs: 21843
—G'hmeps alad eteps " teps eur COTIS]] === CHTIE]] _GhTrBPE —alad_steps ———1teng elT CHITIS] | e—=cATIET]
i 1

| HIRLAM_EPS K (21)

| EuroTEPS (21)
| GLAMEPS combined (84)

Rel Value {0=sample clim, 1=perfect forecast)
o o a o a a o a [
Rel value (0=sample clim, 1=perfect forecast)
o B -] 3 s ] s o 3
o W i b @ a b = @

RV 10m Surisce Wind Spesd over 10mis a0. SYNOF & TEMP obesrvatlore
Analysis: 0OUTC VT. H4ME Perlod: 200708HME o 200TA0R/25 Rs: 20833

— T ety — e it
1

m— Glhmeps = ofomcpmmre

___ GLAMEPS raw (84)
___ GLAMEPS_red (20)
___ GLAMEPS BMA (84)

Rel Value {0=sample clim, 1=perfect forecast)
o o a o a a o o [
Rel value (0=sample clim, 1=perfect forecast)
o 4 -] 3 s ] s o 3
4y W i b @ a b = @

0.4 os 0.6 oT
Cost/Loss ratio

0.4 o.s o.s
Cost/Loss ratio
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00+6

0.035
0.030

0.025

0.020
0.015 +
0.010

0.005 +

0.000

+06

00+24

0.035

0.030
0.025

0.020

0.015

0.010

0.005

0.000

00+42

0.035
0.030
0.025

0.020

0.015
0.010

0.005

0.000

Some Examples

T2: BMA weights

00+12

0.035 H
0.030 H
0.025 +
0.020 4
0.015 4
0.010 H

0.005 +

0.000 +

+12

00+30

0.035 +
0.030 H
0.025 +
0.020 o
0.015 o
0.010 H

0.005 +

0.000 +

00+48

0.035

0.030 +
0.025 o
0.020 H
0.015 o
0.010 H

0.005 +

0.000

00+18

0.035
0.030

0.025

0.020

0.015

0.010

0.005

0.000

Day8 = 25. Aug. 2007

+18
@ BMA Weights, T2m:
:l/ Day2 = 18. Aug.

0.035

0.030

0.025

0.020

0.015

0.010

0.005

0.000

3-day learning period

+36
ALADIN_EPS
HIRLAM_EPS_K
HIRLAM_EPS_S
S EuroTEPS

— glad_etepsmbri00
— GOT1K11mbr000
— GOT1511mbr000
— teps_eurmbro00
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- Some Examples

Rank Histograms, T2m, +24h

&2

Various ensembles (Glameps alad_eteps teps_eur, GOT1S 11, GOT1KH 33.6/336 avg members)
Rank Histogram 2m Surface Temperature ag. SYNOP & TEMP observations
Analysis: 00UTC VT H+024 Period: 2007/06/18 to 200708/25 Rs: 20978

Various ensembles (Glameps, GlamepsBmaTr3, GlamepsLittle 62.7/627 avy members)
Rank Histogram 2m Surface Temperature ag. SYNOP & TEMP observations
Analysis: 00UTC VT. H+024 Period: 2007/08/18 to 2007108/25 Rs: 20978

e Ghimeps === abd_eteps === teps_eur (UTIS]| e GITIE]] n-.- Ghmeps === ctocutiot: ==l Choinerl e
o — HIRLAM_EPS K (21) 4 GLAMEPS raw (84)
GLAMEPS_red (20)
___EUroTEPS (21) 4 - GLAMEPS BMA (84) |
____ GLAMEPS combined (84)
" |

0123436 70 A H430N AR LR RO RS DR HET D0 AR RN D BT BB § B D T B 77 T T T e B M

Rank of oblan

PTTETTTTT LT EET IR LTI LT LT LT LT EE TP T T TrTlTd
0123450 TR 4 3AN D DR 20T RR0 S D RO RER A0 3 A AR R B D O B O T B 7 T T T PR e

Rank of oblan
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- Some Examples .
Rank Histograms, T2m, +48h é?ﬁ)

Various ensembles (Glameps,alad_eteps teps_eur, GOT1S11,GOT1KH 33.6/336 avg members) Various ensembles (Glameps,GlamepsBmaTr3, GlamepsLittie 62.7/62.7 avg members)
Rank Histogram 2m Surlace Temperature ag. SYNOP & TEMP observations Rank Histogram 2m Surface Temperature ag. SYNOP & TEMP observations
Analysis: 00UTC VT. H+048 Period: 2007/08/18 to 2007108125 Rs: 20979 Analysis: 00UTC VT: HH048 Period: 2007/08/18 to 2007T08/25 Rs: 20097
e Ghimeps === abd etepr == teps eur GOTIS]| e GITIE]] 1:-.- Chimeps === ttonetetrs === by gl e
HIRLAM_EPS K (21) /
G IREANLER O o GLAMEPS raw (84)
EUroTEPS (21) | — GLAMEPS red (20)
”N' - GLAMEPS combined (84) | GLAMEPS BMA (84) i

TTTTTLELET T LTI T PP T LT LT DT LTI T T
JUR Rl o b gkl LF FUR R e T i

Loadids i ldas iisas

[TTTTTETTTIT T T TTTTTITTT
0123436 780101 234 IANYRE TR RO MRS D REHETES 0 A 3 AN T D RO TR § E B T T 77 TITTTHREL LR 012343678

Rank of oblan Rank of oblan
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- Some Examples -t
Spread-Skill T2m @

___ HIRLAM_EPS K (21)
GLAMEPS raw (84)
GLAMEPS_red (20)
__ EuroTEPS (21)
___ GLAMEPS combined (84) __ GLAMEPS BMA (84)

Vil emembles  (Glameps, alad_ebeps, beps_eur, GOT 1541, 50T 1K 11 Z34/336 awg members) Varlous erssmbles  (Glameps, GlamrepsBraTrs, GlamepsLiHies &2 T2 T avg memibers)
Epread vs Emed  2m Surbce Temperohe ag EYHNOP & TEMP obesrvabion Bpread vs Emesd 2m SBuriscs BEmperaiure ag. SYNOP & TEMP obssrvallons
Aoyl WOUTC VT, HHEOOHHME Perlod: X708 18 bo JOTTEB25 Ro: 2417 Aralysls: OUTC VT HHOO0, HH4E Perlod: 2007081 B o XDOTORIS R I20G3
e heps =P alad_eteps ==E==tepz cur CHOTIS]] e TR 1] e Ghmeps = Aot —— e e
3

Spread (®C)
Spread (®C)

2 1 2
Emsd (°C) Emsd (°C)
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Some Examples

__ GLAMEPS raw (84) __ GLAMEPS_red (20)
___ GLAMEPS BMA (84)

Brier Skill Score: T2m > 20°C Relative Operating Characteristics
[ BSS = 1 - BSSpejian - BSSrecof ] - Area: T2m > 20°C

Various ensembles (Glameps,GlamepsBmaTr3, GlamepsLittle 62.7/62.7 avg members)
ROCA 2m Surface Temperature over 20°C ag. SYNOP & TEMP observations
Analysis: 00UTC VT: H+000.. H+048 Period: 2007/08/18 to 2007/08/25 Rs: 22065

1 e Ghameps == dlanermore =g el itle

Various ense mbles (Glameps,GlamepsBmaTr3 84/84 avg members)
BSS 2m Surface Temperature over 20°C ag. SYNOP & TEMP observations
Analysis: 00UTC VT: HH006..H+048 Period: 2007/08/15 to 2007/08/25 Rs: 29796

1‘1—.— Ghmeps =8 clanmrmete

BSS
ROC Area
2 2 2 PE 5§ ¢ o8
ol
o
ol
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Some Examples é%\

Reliability diagram: T2m > 20°C

__ GLAMEPS raw (84) _ GLAMEPS_red (20)
___ GLAMEPS BMA (84)

various ersembles (Glameps, GlamepsEmaTrs, GlamepsLitle G362 avwg members) various ersembles (Glameps, GlamepsBraTrs, GlamepsL e G263 avg members)
R=llabllfy Zm Surices BEmpsraiure over 2°C ag. EYNOFP & TEMP obssrvallors Rellabl ity Zm Su risces Emiperaiure over 20°C ag. EYNOF & TEMF obssrvailors
Aralysls: OUTCG VT H4024 Perlod: 30070EME o ZD0TOE/2S Rs: 20878 Aralysls: OUTC VT H-HME Perlod: ZOT0SME o D00T0E/ZS R 300ET

e ! Ghrn:‘pg i g —— Mamepslite e ! Gth:ps e ) g *Cﬂmnqﬂﬁlﬂr

Conditional observation frequency
o o o o o o

Conditional observation frequency
= = o = = = =

04 0.3 2 5 E b ;. £ i | 0.4 0.3 y
Forecast frequency Forecast frequency
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Some Examples

perfect forecast)
o o o

Rel Value (0=sample clim, 1
o a a a a

_"'"'_“

[--,\\
Relative Value as a function of cost/loss-ratio: T2m > 20°C é;b)

Wiarous ensemhies  (Glameps, alad_eteps, bepes_eur, GOT 1511, 1G0T 1K 11 3454 &g members)
chesrvations

Ry 3m Suriace Temperaure over IFC ag SYNOP & TENP

Aratysks: (UTC VT HHIG4  Period: J0708/18 bo XOWIE2S  Rs: 678
m—Ghmeps ==alad_eeps ====teps_eur QOIS ==—CRTIED]
1

0.8

+24h

D.I4 D.Id D.Iﬁ
Cost/Loss ratio

| HIRLAM_EPS K (21)

| EuroTEPS (21)
| GLAMEPS combined (84)

perfect forecast)
o o o o

Rel Value {0=sample clim, 1
c a c a

m— Glhmeps = ofomcpmmre

FV 2m Suriace Tmperaiure over 20°C ag. SYNOF & TE MF obesrvallons
Analysis: DOUTC VT H4024  Perlod: 2007/084E o 007025 Re: XE78

lamepsTitie

0.4 o.s o.s
Cost/Loss ratio

____ GLAMEPS raw (84)
___ GLAMEPS BMA (84)

Artysts: [UTC VT HHME Period: 20070818 to 20000825 Fs: 20675
_—Cr'hmc 5 "alad_eteps "====ticpz cur COTIS]] =—CTIED

o8

-

=

@

E .1

=]

g or

#‘ on

Rel Value (0=sample clim, 1
o = ] 2 3
g b i w o

VarloLs ereembles [Clameps, akacl_etepe, beps_eLr, GOT 1511, GOTK 11 3434 2wy members)
RV m Eurisce Temperaure over 2°C 30 SYNOP £ TEMP cheervations

periect forecast)
2 2 2 2
B3

Rel Value {0=sample clim, 1
o 2 2 2 a

RV 2m Surtace Temperaiure over 3°C ag. SYNOF & TEMP observallors
Aralysis: OUTC WT: H4048 Pericd: 20070848 fo 2007/08/25 Re: 20087

— Ghmeps = tomcgerimre: ClamepeLitde

+48h

0.4 o3 o6
Cost/Loss ratio

Norwegian Meteorological Institute met.no



P SR S ™
Other GLAMEPS developments @
Type 2 Experiments

1. Physics perturbations
- Stochastic Physics (H. Feddersen, J.A. Garcia-Moya)
- Parameter variations (H. Feddersen)
- Forcing SVs (J. Barkmeijer, R. Stappers)
- Forcing Sensitivities (T. Iversen, J. Kristiansen)

2. Alternative Initial perturbations

- Moist SVs and Hessian SVs in EuroTEPS (I.-L. Frogner)
- Ensemble Transform Kalman Filtering (ETKF) (A. Johansson)
- LAM-specific SVs , alternative norm (TE, CAPE, Hessian)
(J Barkmelijer, R. Stappers, S. van der Veen, E. Hagel, R. Mladek)
- SLAF-techniques (J.A. Garcia-Moya)



.
| Next: GLAMEPS v1 | @

e Still pre-operational, hindcast

- Some extensions to GLAMEPS vO
e Combination with LAM SVs, ETKF, Physics perturbations

- Start experiments with decentralized production
(1-3 nodes + ECMWF)




Thank You!
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Ensemble skill vs. spread
Mean sea level pressure
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Problem-Case: Southern Finland, 22. Aug. 06-12

Metearologick
instibeEr

05-08 utc, 2007/08/22
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GLAMEPS Raw combination, -~
Acc. Precip.: 21.08.07 +30h - 36h &Y

-

)

Glameps (Glameps 84/84 members) Glameps (Glameps 84/84 members)
Prob 6h Accum Precipitation over 2mm (Legend)

Analysis: 2007/08/21 00UTC H+036 VT: 2007/08/22 12 UTC

Prob 6h Accum Precipitation over Smm (Legend)
Analysis: 2007/08/21 00UTC H+036 VT: 2007/08/22 12 UTC

*10

Glameps (Glameps 84/84 members)
Prob 6h Accum Precipitation over 10mm (Legend)
Analysis: 2007/08/21 00UTC H+036 VT: 2007/08/22 12 UTC

»70
240
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Prob[P,>5mm]

rwegian Meteorological Institute met.no



ECMWF SBU consumption

e EUuroTEPS: ~2.7 Msbu per year
- 30 TSVs: ~600 sbu
- 21-member, 72h TEPS: ~3000 sbu
- Total ~3600 sbu per cycle, 730 cycles per year

e HIRLAM_EPS: ~3.3 Msbu per year
- 21-members, 72h,12h cycles with 6h DA
- Total ~2200 sbu per cycle, 1460 cycles per year

e ALADIN EPS: ~1.1 Msbu per year
- 21-members, 54h,12h cycles no DA:
- ~1400 sbu per cycle, 730 cycles per year



