' Use and evaluation of ECMWEF EPS at

Metéo-France (some examples)
v Confidence index

v use of 15-days EPS

v'Use of EPS in tropical areas
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v'Confidence index
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Since medium-range forecasts are produced, a confidence
iIndex is also provided.

» for ranges D+4-D+5 an D+6-D+7,
» Estimated by the forecaster,
» Based on the EPS spread, especially the number of tubes

» Ranked from 1 to 5, but in practice 1 and 5 are never used
- 3 levels (low, normal, good).
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' Confidence index (2/9)

Verification D+4/D+5 : june 2005 to may 2007

Conf. Index |low normal good
Forecast quality
good 2 (5,4 %) 67 (20 %) 104 (30,6 %)
Rather good 23 (62,2 %) 199 (59,1 %) 192 (56,7%)
Rather bad 12 (32,4%) 67 (20 %) 42 (12,4 %)
bad 0 3 (0,9 %) 1 (0,3%)
total 37 336 339
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Verification D+6/D+7 : june 2005 to may 2007

Confidence index (3/9)

Conf.index

Forecast quality

low

normal

good

good

4 (2,7 %)

39 (8,7 %)

9 (7,9 %)

Rather good

76 (50,7 %)

231 (51,6 %)

67 (58,8 %)

Rather bad 58 (38,6 %) 147 (32,8 %) 34 (29,8 %)
bad 12 (8 %) 31 (6,9 %) 4 (3,5 %)
total 150 448 114

ECMWEF user’s meeting, 13-15 juin 2007

[J METEO FRANCE




' Confidence index (4/9)

In january 2006,

Request from commercial services :

confidence index for small areas, and ranges D to D+8

Use of automatic statistical methods
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Principles of the method :
» iIndex between 1 and 10,
» iIndex * 10 = probability that the forecast error is smalll

» for parameters : 2m-temperature, 10m-windspeed, total
cloud cover, 6h-precipitations

» the statistical model is based on a 4-years period, comparing
ensemble-mean error and ensemble standard deviation

» discriminant analysis is used
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' Confidence index (6/9)

Examples of plot :

2m-temperature 6h-precipitations

¢

¢

z 4 [ & 140 z 4 B & 10
TEMPERATLIEE A 2 FREECIPITATIONS CUMULEES SUR & HELIRES
BASE : O7/08/2007 1ZH — WaLID : VEN 15704 BASE : O7/06/2007 12H — WaLlk : ¥EN 15/08
D+7
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' Confidence index (7/9)

assessment of the « automatic » index : example of cloud cover

Correlation error/probability of large error

detection rate and false alarm rate for
large errors

1.0

0

200

ranges O to 240h

0.0 -

ranges O to 240h
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' Confidence index (8/9)

assessment of the « automatic » index : synthesis

» petter than raw ensemble spread
= precipitations is the « best » parameter

* no signal with the 10m-windspeed

b 4 G g 10

FORCE DL WENT A 10M
BASE : 0706,/ 2007 12H — WaLID : S 16708

- Possible improvement : re-tuning of the error thresholds
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' Confidence index (9/9)

Is the automatic index linked with the forecaster index ?

» comparison from november 2006 to may 2007

» calculation of an average value over France and over D+4/D+5,
D+6/D+7

- Very low correlation between the two series
- better correlation at D+4/D+5 than D+6/D+7

- highest correlation with the temperature D+4/D+5 : 0,35

- plan : assessment of the automatic index by the forecasters
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v use of 15-days EPS
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use of 15-days EPS (1/5)

Products available for the forecasters have been extended

proba H850>70% (ensemble complet)
modele du 20070607 12h - echeance 360 h

Sty «—— Probability
{ e HU850>70%
Range : 360h

50°W

40°W

! i N !
20°W 10°W 0° 10°E 20°E
<J«<]==] Echéance |J+14 | =
Pmer/TPW820 proba H850=>70% proba HH850>80% proba H700=70% proba H700>80% Z/To00
) -'1"_:37\:?_&.' ’__;_I SrmmTem.
P S "
g

[J METEO FRANCE
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use of 15-days EPS (2/5)

Products available for the forecasters have been extended

1 Suptimm [ Sepiomm -------  Control Probabilites de pluie calibrees (Toulouse)
=3 Swsmm EEEE Supi5mm Cumul sur 12 heures
Base : 07 / 06 / 2007
1004 —30
— o 90—
Probabilit >
25
80—
12h i
precip. g | 2
= (V]
0 o
B S0—frrrmmrosmmrmsmmsnemmneonnssfonast e R T L L L L T P PP —15 o
£ S
e [
i 40— -
o =]
10 @
30+ = =
204
—5
10
0 v ., - ~ - S S, — o a
i 07 Vendredi 08 Samedi 020imanche 10 Lundi 11 Mardi 12 Mercredi 13 Jeudi 14 Vendredi 15 Samedi 18Dimanche 17 Lundi 18 Mardi 19 Mercredi 20 Jeudi 21 Vendredi 22

Range : 12 to 360h
Plans :

- experience of a forecast message covering D+8/D+14

- Elaboration of plots corresponding to this period
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use of 15-days EPS(3/5)

Some products for professional users have been extended

Example : 2m-temperature with statistical adaptation, from range
D to D+14, based on Oh and 12h EPS.

34—

2m-max-temperature —>

(evolution of PDF)

Mercredi

di 09 Diman‘nhe 10 Lundi 11 Mardi 12 edi 13 Jeudi 14 Vendredi 15 Samedi 18 Dimanche 17 Lunh 18 Mardi 19
: D to D+13
Range : D to
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use of 15-days EPS (4/5)

Assessment of 2Zm-min/max-temperature : mars and april 2007

(with statistical adaptation)

Root Mean Square Error

5 -7 A A A S A S S A S R S
< EPSOOH| 1 1 LoDl oboboloronon bbb ey
T T T N A S S A S A {

2 23 Z¥PYTTIIEYEESEORRTRERE-o-oEERROTOZ

“““““““““““““““““““““““““““““
EREEEEEEEFEFEEERERE 2z zxxzxrzxsegsx

Range : D to D+14
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use of 15-days EPS (5/5)

Assessment of 2Zm-min/max-temperature : mars and april 2007

(with statistical adaptation)

RMSE skill score against climatology
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Range : D to D+14
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v'Use of EPS in tropical areas
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' Use of EPS in tropical areas (1/9)

high swell over La Réunion (indian ocean)

(video on
http://tibolZ2riiie.canalblog.com/archives/2007/05/13/4938856.html)

13 may

- 11m height observed

- two fishermen disappered

- height > 3m is dangerous
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' Use of EPS in tropical areas (2/9)

Difficulty with the swell - caused by depressures located
far away + propagation time delay

ECMWF Analysis VT:Saturday 12 May 2007 12UTC Surface: mean sea level pressure
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' Use of EPS in tropical areas (3/9)

high swell over indian ocean : short-range forecast

Probability swell Height > 4m - EPS from 10/05/2007 12h
range 36h range 48h

Good signal and good
timing,

Note : no signal with
threshold 6m

ECMWF user’s meeting, 13-15 juin 2007 D METEO FRANCE




' Use of EPS in tropical areas (4/9)

high swell over indian ocean : medium-range forecast

Different forecasts for the same time : 13/05/2007 Oh

range 156h range 132h

- — Increasing signal
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' Use of EPS in tropical areas (5/9)

Detection of cyclogenesis

T799 can detect cyclones, but it can be surprising
Example of cyclone Xavier :

T7Ea Thom 20061016 12h +192h valkd @n 20061024 12h T798 from 20061016 12h +204h valkd on 20061025 00h T8989 trom 20061016 12h +216h valld on 20061025 12h
T

T799 from
20061016 12h

1017 =

216h

T799 from
20061017 Oh
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Use of EPS In tropical areas (6/9)

Example of cyclone Yani (22-24/11/2006)

tropical cyclone YANI - core pressure

].040 T | T | T | T | T | T | T | T | T | T | T | T | T | T | T | T | T
i — obs i
= T799 from 14/11
" = T799 from 15/11
| 1 — T799 from 16/11 |_|
1020 T799 from 17/11
= T799 from 18/11
u — T799 from 1911 |
2 1000 - —
g
8
the timing seems better
80 — :
K at medium-range
9 | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | |

60
13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
days of november 2006
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)

Probability MSLP < 1005 hPa - EPS from 16/11/2006 Oh

Use of EPS In tropical areas (7/9)

modele du 16/11/2006 Oh ech 24h
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Use of EPS In tropical areas (8/9)
Probability MSLP < 1005 hPa - EPS from 17/11/2006 Oh

modele du 17/11/2006 Oh ech 24h mudeledu 17/11/2006 Oh ech 48h modele du 17/11/2006 Oh ech 72h
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' Use of EPS in tropical areas (9/9)

Experimental product for cyclogenesis

gonu
barry Indice de cyclogenese (en %

:'
EPS du 20070530-0h echeance 120h ; p nrl ion r le 20070604-0h
Seuils de CAPE, DGF, HUT00D t‘l'llﬂ!ll 140ka|],8 10-55-1,!5%. 6.10-55-1
Caleul glissant dan rayon de 2 degres

120°W BO'W 40'W

- CAPE > 1400 J/kg
- HU700 > 85 %

- Vo850 > 6.10-5 s-1
- DGP> 8.10-5 s-1

Index based on simple probabilities :
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P1 : new pressure levels 600, 800, 900, 950 hPa (for
geopotential height, temperature, relative humidity, specific
humidity, U, V, vertical velocity, potential vorticity, vorticity,
divergence)

P2 . if filtering available for grid point fields, new iso-PV levels
1500 and 700 mPVU (for U, V and potential temperature)

P3 : new height levels 20, 50, 100, 250, 500, 750, 1000, 1250,
1500, 2000, 2500, 3000 m (for temperature, relative humidity, U
and V)
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