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’ Outline

Use of ECMWF products at Météo-France :

Severe weather forecast for D+2 and D+3

Medium and extended range forecast

Feedback on ecCharts

Tropical cyclone forecast
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’ Outline

Use of ECMWF products at Météo-France :

Severe weather forecast for D+2 and D+3

Medium and extended range forecast

Feedback on ecCharts

= Tropical cyclone forecast

Thanks to Bruno Gillet-Chaulet, Nicole Girardot and
Fabrice Guillemot
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Severe weather forecast for D / D+1

= The French « Vigilance » watch map

— 4 watch levels (colours), for 8 dangerous phenomena, for each
administrative unit (department)

— Operational since 2001, this system is well known (89% in 2010) and
has proved generally successful

i Y
Diffusion : le samedi 27 février 2010 4 16h00
Validite : jusgu'au dimanche 28 fevrier 2010 a 16h00

= Watch map as a

Vigilance météorologique

La carte est actualisée au moins 2 fois par jour, a 6h et 16h.

Il Une vigilance absclue s'impose
des phénoménes météorologiques dangereux
d'intensité exceptionnelle sont prévus ...

l:I Soyez trés vigilant | des phénoménes
meétéorologiques dangereux sont prévius ...

l:l Soyez attentif si vous pratiquez des
activités sensibles au risque météorologique ...

[ Pas de vigilance particuliére.

Consultez le bulletin national

Une trés forte tempéte traversera le pays
dimanche. Les vents seront violents sur

le centre-ouest. Débordements prévisibles
de cours d'eau atlantigue ( voir

vigilance crue).

' ™
@ Vent viglent Meige-verglas

El Plule-inondation II' Grand froid

Orages E Avalanches
" -

BE W Lavigilance pluie-inondation
S | st élaborée avec le réseau

W de prévision des crues du
Ministére du Développement durable

METEQ FRANCE

Toujours un temps d'avancs

Cliguez sur la carte pour lire
les bulletins régionaux

Conseils des pouvoirs publics :
Vent/Rouge el orange - Rester chez vous et
dvitez toute activité extérieure {en rouge)
limitez les déplacements (en orange).- Si
vous devez vous déplacer, soyez tris
prudents. Empruntez les grands axes de
circulation.= Prenez les précautions qui
s'imposent face aux consdéquences d'un vent
violent et p'intervenez surtoul pas sur les
toitures. Crues/Orange - Renseignez=vous
avant d'entreprendre un déplacement ou
activité extérieurs.- Evitez les abords des
cours d'eau.- Soyez prudents face au risque
d'inondations et prenez les précautions
adaptées.- Ne vous engagez en aucun cas sur
une voie immergée cu d proximité d'un cours
d'eau

Copyright Métdo-France

. / routine production :

— Published twice a
day,

— Exceptional
production may
be initiated
outside these
hours

A process involving
national and regional
levels

In case of an orange
or red level on at least
one department,
follow-up bulletins
until the end of event

MF Management « on
call » 7d/24h



’ Severe weather forecast for D+2/D+3

Pour @ Dim 28/02/2010 (J2)
Carte des indices de risque

Estimation of the risk of severe weather :
— Which would imply an orange or red level at 24 hours range
— 4 dangerous phenomena :

- Violent winds,
[2-] - Heavy rain*, and not flood (hydrological services)
- Violent thunderstorms,
- Snowl/ice.
= For each day (D+2, D+3), at the scale of administrative
regions (more significant than departments)
= For each zone and phenomenon, the forecaster chooses a risk index

from :
- 0:no 'risk Internal production since November 2007,
— 1 :unlikely modified in 2010 (scale and colors)
— 2 likely
— 3 :certain

= => Quantify the risk => Calibrated risk

— Percentage of forecasts for each index which actually correspond to severe
weather events

Oct 2011 METEO FRANCE
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’ Principle of the calibrated risk

= Use of past forecasts, (since Dec. 2004 over "4 of France).

= Comparison to a reference (vigilance level, FA, missed events) QJ‘

= Example : how much is a weak risk, ey
— Over the northwestern regions, S |

— For the violent wind parameter,
— At range D+2 ?

Oct 2011 METEO FRANCE
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’ Principle of the calibrated risk

= Use of past forecasts, (since Dec. 2004 over 4 of France).

= Comparison to a reference (vigilance level, false alarms,
missed events)

= Example : how much is a weak risk,
— Over the northwestern regions,
— For the violent wind parameter,
— At range D+2 ?
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’ Principle of the calibrated risk

= Use of past forecasts, (since Dec. 2004 over 4 of France).

= Comparison to a reference (vigilance level, false alarms,
missed events)

= Example : how much is a weak risk,
— Over the northwestern regions,
— For the violent wind parameter,
— At range D+2 ?
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' Principle of the calibrated risk

= Use of past forecasts, (since Dec. 2004 over 4 of France).

= Comparison to a reference (vigilance level, false alarms,
missed events)
= Example : how much is a weak risk,
— Over the northwestern regions,
— For the violent wind parameter
— At range D+2 ?

nothing nothing

=>20 %
Oct 2011 [' METEO FRANCE
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» Prévision anticipée des phénoménes remarquables élaborée le Ven 26/02/2010 :

Pourle : FOI' D+2 Pour le : FOI' D+3
Dim 28/02/2010 (J+2) Lun 01/03/2010 (J+3)

Commentaires :

Passage de l'onde de tempéte sur le pays selon un axe Vendée/Charentes Ardennes/Lorraine, en passant par les
régions du Centre et de |'lle-de-France.

Les rafales de vent les plus fortes attendues dans un premier temps sur le littoral atlantique de l'ordre de 130 km/h
genéralisé s'étendront rapidement aux régions de l'intérieur avec des valeurs comprises entre 100 et 130 km/h selon un
axe Vendée/Charentes, Touraine, lle-de-France, Champagne-Ardennes et Lorraine.

Oct 2011

Internal production issued on 2010/02/25

= A calibrated final
product

= Available on an
internal Webpage

Echelle des risques:

1 Risque quasi nul.

[ 1 Risque faible. { <= 30% ).
1 Rrisque moyen. ( 30% - 70% ).
Bl Risque élevé. (> 70% ).

Scale of risks :
*Almost no risk
*Weak risk <=30%
*Medium risk (30-70%)
*High risk >70%

«—— Comment

METEO FRANCE
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' Results and feedback

= Results

— Capacity to produce relevant information about severe weather events
more than 24 hours ahead

— The forecast reliability is established and will obviously improve day by
day

— The scale of administrative regions seems to be relevant at this range
= Feedback from partners

— A test production has been held since March 2010 with a few
governmental services in order to evaluate the potential usefulness of
this type of forecast

— The national hydrological service is very interested : relevant, useful,
interest of confirmation of the risk from D+3 to D+2, interest of no risk

— The civil protection services don’t know how do use this information in
their operational work which is focused on the next 24 hours

— The test is still going on, with other services (CMVOA).

Good results for the main severe weather events in 2010

Oct 2011 [. METEO FRANCE
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’ An internal Website for forecasters

= National forecasters use more and more ensemble products
— In addition to deterministic products (multi-model approach)
— To evaluate the uncertainty of forecast
— Especially to evaluate the risk of severe weather events

= They compare ensemble products from different sources
— Météo-France (PEARP)
— ECMWF (EPS)
— NCEP
— CMC
= Products are available on an internal Website « Prévisibilité »
(Foreseeability)
— Probabilities
— Percentiles
— Spaghetti diagrams
— Postage stamp maps

Oct 2011 [' METEO FRANCE
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Case 1 : Probabilities and percentiles of RR6
for 19 October 12h (D+2)

EPS : Proba RRO6 sup seuil - Base : 20111017 Oh - Ech : 60h - NB runs : 51 I1 = EARP : Probe RRAOS sup seull - Bass : 20111017 6h - Eoh : 54h - N8 runa : 38
S : P IR0t . h = NG rum = ~-a---—’,> _ _ ; : e
‘_ ; ! EPS |~ 90 @ 2 ! PEARP
v S : 80 || S e

. y; ! -0 : >
60
=50
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seuil5mm — e
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' N 100
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\:'_:.‘- ¥ i g
S hat~ 2 10 =
seuil 10 mm 75 , — i .
N L 2
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= Probabilities and percentiles are complementary products
= Some differences between EPS and PEARP forecasts METEO FRANCE
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' Case 1 : Probabilities and percentiles of RR24

for 20 October Oh (D+2/D+3)

/A 100

) 4 «r 5 '- . -
y = . __':.'.1
=y | ¥ NSy
i = ek - .
— ™ .
. s St
5 = A
'

seuil 10 5R24 > 1 O’ mm -

seuil 1 mm




' Case 1 : Spaghetti diagrams Z500

for 19 October 12h

I EPS : 2500 isoligne 552damgp - Base : 20111017 Oh - Ech : 60h - NB runs : 51 Spaghettis 2500 give a good
V 2 estimation of the spread of each
Lz ensemble model

-

PEARP : 2500 Isollgne 560damgp - Base : 20111017 6h - Ech : 54h -NB runs : 35

w ‘ / : R L A
o / 1 h L] A%,
of / / ' | ) - , | KA
., I 3 ’ i A L I II b Y \ N
# Y - 1 # f ¢ N
’ s — \ X ' (N
‘ e \ it AR
- ) -, Ui
s ; : N
L L) ) A/
= i
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'Case 1 : Postage stamp maps for 19 October 12h

EPS : Vignettes Z500 - Base : 20111017 Oh - Ech : 60h - NB runs total : 51
T ; — \-_\-.\ T |':'| T %

Sy

=N U ==Y

= Quick look on the
EPS members

= Can help to see
alternative
scenarios

Oct 2011
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Case 1 : EFI for 19 October

EFIl date modele 20111017 Oh echeance 48 72 parametre tp

% AWy
5 R

= EFI must draw the attention
= EFI doesn’t give absolute values, nor probabilities

= |t is necessary to validate with other plots
Oct 2011 METEO FRANCE
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Case 1 : Severe weather forecast for D+2

» Prévision anticipée des phénoménes remarguables élaborée le Lun 17/10/2011 :

Forecast for

Forecast for Pour Je -
20 Oct. (D+3)

19 Oct. (D+2) Jeu 20/10/2011 (J+3)

Pour le :
Mer 19/10/2011 (J+2)

Commentaires :
Passage d'une perturbation assez active sur le pays mercredi, pouvant donner de bons cumuls de pluie sur le

centre-est.
A surveiller aussi le risque orageux sur le sud-est dans la nuit de mercredi a jeudi.

Pour l'instant, les valeurs prévues sont toutefois peu préocupantes dans les 2 secteurs.

Oct 2011 METEO FRANCE
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_'.- Case 2 : Spaghetti diagrams MSLP

PMER isoligne 1000hPa - Base : 20100111 18h - Ech : 66h - NB runs : 35 e L e

E},/’_ y ER r ? T
4 g -. ‘( { \
g5 o

~1 PEARP
"1 66h range

» Bad information in EPS at D+2 :
depression not forecasted by any of
the 51 runs

» Good information in PEARP

Importance of a human expertise to compare the multi-
| ensemble products and choose the most likely scenario

[§ METEO FRANCE



Case 3 : Spaghettis MSLP for 28 February 2010
Storm Xynthia

PMER isoligne 990hPa - Base : 20100225 12h - Ech : 66h - NB runs : 51 PMER isoligne 990hPa - Base : 20100225 18h - Ech : 60h - NB runs : 35

< s f\ " . ~((ERN- HA e
T
< )
i Q
A | 662h range |
> m{; ‘.;../_'.F ____ r %:_,. _____ :‘o'-s - / &

66h range with EPS, 60h range with PEARP, D+2 :

A little more spread with PEARP, but both models in
agreement for location of the depression

Oct 2011
[§ METEO FRANCE



Proba RAFALES sup seuil - Base : 20100224 12h - Ech : 102h - NB runs : 51
ST S L I Y

e

seuil 40 mis seuil 50 m/s

Case 3 : Good forecast at D+3

Signal at D+3

Around 40% risk of wind gusts reaching 30 m/s
(110 km/h) in EPS

Severe weather
forecast map for D+3

Tempéte des 27 et 28 février 2010

Vent instantané
Valeurs maximales observées entre le 27 février a 12 UTC

Quantiles RAFALES en kts - Base : 20100224 18h - Ech : 84h - NB runs : 35
YR 3 =

1Fred (9]

et le 28 février 4 18 UTC
Carte tracée uniquement a partir des postes d'altitude inférieure a 1200 métres

10%, .
'
; 104

10%

b

[

Vent instantané maximum %~
(km/h) R

[ Moins de 50
[_Js0-60

[Jeo-70

[170-80

[ 1s0-90

[ 1 90-100

[ 100-110
I 110-120
I 120- 130
B 130 - 140
I 140 - 150
I 150 - 160
[ 160-170
[ 170- 180
[ 1 180-190
[ 190-200
[ 200etplus

Toujours un temps d'avance
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Qmax > 70 kt (130 km/h), excessive but « informative ».
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EPS - 20100612 12h +90h

geuilSOmm

NCEP - 20100612 12h +90h

Oct 20

seuilSOmm

AN r| 60

100
90
80
70

50
"0
30
20
10

Case 4 — Rain event, 15 June 2010 (1)

Probabilities of RR24 > 50mm for 15/06 6h to 16/06 6h

- CMC 20100612 12h +90h

seull S0 mm

METEO FRANCE
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EPS - 20100613 12h +66h

gauil SOmm

Case 4 : Rain event, 15 June 2010 (2)

NCEP - 20100613 12h +66h

Probabilities of RR24 > 50mm for 15/06 6h to 16/06 6h

CMC 20100613 12h +66h

£ .=J
..Iil .n-/'h X - | :'Il
L L ’

Oct 2011
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,Probabilities — Rain event, 15 June 2010 (3)

Probabilities of RR24 > 50mm for 15/06 6h to 16/06 6h
Successive runs of EPS

201 12 12h +90h
| 0006.. 90 |

N

20100613 00h +78h N|

| [ . .
et | Sadudtey 20100613 12h +66h ~_|

seuilSOmm _ = /7 ._‘{Ei_:: Y I, 1.7 ) 20100614 00h +54h

100
90 geuilsomm

70
60
=50
40 _
30 T
20
10
5

80 - —

seuil SOmm
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'Percentiles — Rain event, 15 June 2010 (1)

EPS : Quanlileg RR24 en mm - Base : 20100612 1‘2_h ~Ech : ﬂ_.‘rh -NB runs : 51

I
EPS — Quantiles 20100612 12h +90h

EPS : Quantiles RR24 en mm - Base : 20100613 12h - Ech : 66h - NB runs : 51

=00 EPS — Quantiles 20100613 12h +66h

100

0.5
= Q75 charts are often used for severe
weather forecast

= |n this case, no value>100 mm in
EPS Q75 (better than PEARP)

METEO FRANCE
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For 2010/06/15

Echelle des risques calibrés:

I:l Risque quasi nul,

l:l Risque faible, { <= 38% ),
- Risque noyen, { 38% - 78% ), I
[ risque slevs. ¢ > 7oz 3.

8

3 days before

2 days before

e ~
Diffusion : le mardi 15 juin 2010 4 06h00
Validité : jusqu'au mercredi 16 juin 2010 & 06h00

Vigilance météorologique

La carte est actualisée au moins 2 fois par jour, 3 6h et 16h

.

Consultez le bulletin national

Sur la Corse, PACA, le Gard, la Dréme et
I'Ardéche, épisode de pluies orageuses

Il Une vigilance absolue s'impose
des phénomanes métgorologiqlies dangereux
d'intensité exceptionnelle sont prévus

[ Soyez trés vigilant , des phénoménes
météorologiques dangereux sont prévus ... s'intensifiant progressivement en journée

[C] Soyez attentif si vous pratiquez des d'aujourd’hui mardi

activités sensibles au risque météorologique ...

Cliguez sur la carte pour lire

[ Pas de vigilance particuliére. les bulletins régionaux

Conseils des pouvoirs publics :
Précipitations/Orange - Renseignez-vous
avant d'entreprendre un déplacement et soyez
wigilants. Evitez le réseau routier

14 ™
(@] vent vickent Neige-verglas
W] luie-inordation [ § | Canicule
Orages

A

= W lavigilance pluie-inondation

secondaire.- Soyez prudents face aux
conditions de circulation pouvant étre
difficiles.= Si vous habitez en zone
habituellement inondable, prenez les
précautions d'usage. Orages/Orange - Soyez
prudents, en particulier dans vos

Fulin | est dlaborée avec le réseau

de prévision des crues du
T Ministére du Développement durable diplacements et vos aetivités de loisie. -
Evitez d'utiliser le téléphone et les
appareils électrigues.- A Fapproche d'un
orage, mettez en sécurité vos biens et
@ abritez-vous hors des zones bolsées

‘j METEO FRANCE
Toujours un temps d'avance
Copyright Météo-France

Extreme rain event on Var, 15 June 2010

Total amount of rain over 2 days
from 14 June 6h to 17 June 6h

mm

METEO FRANCE
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'Extreme rain event on ltaly, 15 June 2010

Precipitation {(mm/24hr) at Wed 16JUN2010 1

2:00 UTC

46, 4H

46, ZN 7

AH

43.8H 1

45,6H

45, 4H 1

45,244

45N

44.BH 1

44 £M +

44,444

44,2H 1

......................

44N

#.8F

Oct 2011

T

Total amount of rain
from 15 June 12h
to 16 June 12h

Source : Massimo Milelli,
ARPA Piemonte

METEO FRANCE

Toujours un temps d’avance




' Outline

Use of ECMWF products at Météo-France :

Severe weather forecast for D+2 and D+3

Medium and extended range forecast

Feedback on ecCharts

Tropical cyclone forecast

Thanks to Nicole Girardot, Fabrice Guillemot and
Bruno Mornet

Oct 2011 METEO FRANCE
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’ Medium range forecast for D+4 to D+9

= Synoptic elements are unpredictable at medium range => Forecast at
supra-synoptic scale
= Medium range forecast is based mainly on EPS products :

— Ensemble mean, probabilities (precip, wind, humidity...) — to define the
most likely scenario

— Spaghetti diagrams Z500 — spread (uncertainty)

— EFIl charts — risk of severe weather for D+4

— Other products : EPSplumes and EPSgrams (local products)
= Comparison between different models & runs :

— EPS 12 & EPS 00

— IFS for D+4 and D+5

— EPS monthly forecast

— NCEP 12 & NCEP 00

= Mixing different kind of information, with the experience of the forecaster
=> synthesis of the most likely scenario and confidence
=> use of weather symbols, risk symbols and confidence index.

Oct 2011 [' METEO FRANCE
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' Use of ensemble mean Z&T500 at D+4/D+5

=| Pour lun 24 O0UTC 2 moy ens, SOOHPA Ech132H PEPS 18/10/11 1207C [ -] J|I = Pour_mar 25 0OUTC Z moy ens. GOOHPA EchiSEH PEPS 18/10/11 12UTC |« ]
S| SUPS| % 6| S| Blp | 21l @ | #| %(8SE <X »| =10 i] 2| |2 SUPH ¥ &| S| B E <% > 1.0 i 2
El ,' L T4 = = N < Ho\ 3 —

. j ,‘93 7 b ’_{/ 1L| 1Ll

v 4/ %

W

. | S N
N\ Four ner 26 O0UTE 2 moy ens. 500HPA Echl20H PEPS 18/10/11 12UTC T e
g5 | 5l SUPS| % & S| Bl H 21| @ | ] 2(SNSSE < & ¥ 5.0 1] 2| F 2

O Zmoy | %'«

O Zmoy
O Tmoy
OR1fH
O Tmoy

132h

O Tmoy
OR1fH
O Tmoy

Products available on
Synergie workstations

180h

Oct 2011
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Y Forecast for Lai
%8 25 Oct. Oh

ff“‘f WG

A

25 Oct. 12h

%
i

Probability of T850<-4 C at 156h

at 168 h

o\ R W

Use of probabilistic products

The activity of
weather
disturbances can be
estimated by
probabilistic products

of rain risk

Raw probabilities are
calculated as follow :

Proba 24h (precip.>1mm) =
nb members (precip>1mm)
/ total nb members

Products available on

% Synergie workstations

b ) METEO FRANCE
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Use of calibrated probabilistic products (1)

Example of calibrated probabilities of RR24>1mm for 156h ] —
= Calibrated probabilities : related to

madade o 1’8/10/201’1 vadidite 24/10/2011’ the Observations
525 | ' ' | | ! s ! ! - = Interactive probabilities : choice of
§ ' the threshold
' = Products available on the internal
Website

PROBABILITES RR2?4» lmm - TEST DE CALIBRATIONM
Bcheance 120h
T

100 T T T T T T T T 000
1300
B prokmbilies b - 3
1200
or ohnkilites clibtess . -
e I 142 Ly T
Q

0 20 J0 50 30 10
hielogratmine d=e phobn prevuss

Briet Soote =018

Briet Soote sl = Q.15

0 | | | | | |

| | |
Q 12 0 k1) JQ 30 &0 0 0 W 100
Probabililes prevuse (=h %)

METEO FRANCE
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Example of calibrated probabilities of RR24>5mm for 168h

modale dw 18,/10/2011 oalidite : 25/10/2011

52.5 -

Ll
T
e

43.5 -

4

40.5

Use of calibrated probabilistic products (2)

Calibrated probabilities : related to
the observations

Interactive probabilities : choice of
the threshold

Products available on the internal
Website

virasbourg

METEO FRANCE
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' Spread and confidence index

= The spread indicates the « uncertainty » (« envelope of solutions »):
— Low spread : great confidence, small error
— High spread : weak confidence, but not necessary large error !
— Spread can depend on the parameter
— The uncertainty increases generally with the range, but not always

= EPS products used to analyse spread :
— Spaghetti diagrams Z500 (geopotential)
— EPSplumes, EPSgrams (local products)
= Confidence index used for D+4, D+5 and D+6/D+7 :
— Global index for general public : a subjective measure of “uncertainty”
— Scale from 1 (very weak confidence) to 5 (very strong confidence)

— First, the index is obtained by analysing objectively the spread and the stability
concerning the supra-synoptic scenario, and also the uncertainty of the weather
forecast (ex : uncertainty with warm blocks in altitude concerning low level
clouds)

— Second, subjective adjustments taking account of the range (comparison with
the average confidence index for this range).

Oct 2011 [' METEO FRANCE
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Z500 - echeance : 108 h - isoligne 552 damgp - modele du 14/10/2011

Prevision J+4 pour le 18/10/2011

iR
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ww-l ; - 1' :--{\‘,- \'Li e
-
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-
4
Gt S

EPS spaghettis Z500 (1)

The spaghettis Z500 give a
good estimation of the spread

Example of high spread for D+6

l

Example of low spread for D+4

Products available on
the internal Website

Oct 2011

Z500 - echeance : 156 h - isoligne 552 damgp - modele du 14/10/2011
Prevision J+6 pour le 20/10/2011

e e -y L i r,
. L T A b

o | T W
‘/ y ST 17
y i YR Lo

.| Tt ¢ | LT et G

. ‘ T }

L

\
o L i \ X
|

: 4
Y : 4
_-.-_—;_ £ / . o am
W

=W

METEO FRANCE

Toujours un temps d’avance




Z500 - echeance : 132 h - isoligne 544 damgp - modele du 18/10/2011
Prevision J+5 pour le

¥ II i/ (i
{ i HEW T
¢ S s i
.-l a

W

Isoline 544
Isoline 560

EPS spaghettis Z500 (2)

Interactive sphaghettis : choice
of the isoline to display

Oct 2011

v

2500 - echeance : 132 h - isoligne 560 damgp - modele du 18/10/2011
Prevision J+5 pour le 23/10/2011
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EPS spaghettis MSLP

modele du 17110

Pmer - isoligne 1015 hPa

<

;'*\"I‘EI') ,

1\

4t
WA

/2011

T !IM‘;{;}"J i
Fa - i
el oild o -

A ; o -4 il
\ E ;

12h echeance 144h valide le 23/10/2011 12h .

Interactive sphaghettis : choice

of the isoline to display

Isoline 1015 hPa

Oct 2011

Isoline 990 hPa

Products available on
the internal Website

modele du 1
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EPSplumes : local products

C 1-6% [EEl2s-50% EEETS- % === Control Panache T a 850 hPa {Toulouse}
COe-255 EES-75% ---- Is00 Base : 16 /10 / 2011

____________________________________________________________________________ Time evolution of
probabilities : on one point,
Toulouse on this example
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10 m Wind Speed :
(statistical adaptation
and calibration)
. . . E
Total precipitations 5
(calibrated) L

Oct 2011

EPSgramme EPS (Base 2011101700)
PARIS-14E (75114001)

EPSgrams : local products

Products available on
the internal Website
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Increase of temperatures,
especially the minimum

High reliability in
precipitation occurence
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Total Cloud Cover

Total precipitations

10 m Wind Speed

2m Temperature

Oct 2011

EPSgrams : local products

EPS Meteogram
Toulouse 43.7°M 1.57E (EPS land point) 140 m
Deterministic Forecast and EPS Distribution Wednesday 19 October 2011 00 LUTC

Total Cloud Cover fokta)

risk of heavy rain

Tot_al Preci pit;tion im m:-'Sh]

_, high reliability in
precipitation occurence

lUr!1 Wind Sp_eed (m.-'sj_

=Ml
- g

decrease of wind speed

Products available on
ECMWF Website
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' Stability of EPS runs

Example of 5 successive runs of EPS for Z 500 (Synergie workstations)

|-|]

"

= Pour din 23 OOUTC 2 moy ers. SOOHPA Ec
S| SUPH| % &l =i | 2| A IAF
i 1 £ p i!iilii:isgr & ﬁ %- 5 5

J.f- L
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e ,.—.‘|
A
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G2%40'N 4°33'H

73 AT > 1 A

=

=
A

@‘D

Comparison of
successive EPS runs
for a defined field :
ensemble mean
ZT1500, T850, MSLP

A good stability
indicates a good
confidence

A low stability
generally indicates a
low predictability

But a significative
change on the last run
can indicate a
relevant change in
forecast.

METEO FRANCE

Toujours un temps d’avance



Coherence between EPS and NCEP

Blue : NCEP Red : ECMWF

Product available on
the internal Website

Z500 - echeance : 120h - isoligne 564 damgp - modele du 16/10/2011 12h

BLEU=NCEP (21 runs) - ROUGE=CEPMMT (51 runs)
A T - :

: e

HI*E

404 W 20 "% 10w as 10*E HEE AME

Oct 2011

=  Comparison
between EPS
and NCEP
spaghettis Z500

=  Coherence
between both
spaghettis can
confirm the
analysis of the
EPS spread.
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Forecast for 24-25 October 2011

EPS : Proba RR24 sup seuil - Base : 20111020 Oh - Ech : 132h - NB runs : 51

Proba RR24 for
25 at 12hUTC

Base 20 Oh
D+4/D+5

Ve NN
‘:;{F Products available on
BV the internal Website
} _,
[.—  ———_— : {‘.'." A
- .,:::;_"‘, \
seuil 30 mm i seull SOmm
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' Forecast for 24-25 October 2011

EPS : Quantiles RR24 en mm - Base : 20111020 Oh - Ech : 132h - NB runs : 51
wr L % "

100 Quantiles RR24

for 25 at 12hUTC
Base 20 Oh
D+4/D+5

S0

25

10

Products available on
the internal Website
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Symbols used for D+4 to D+7

Weather symbols

»

Mainly sunny, clear or slightly
cloudy sky (summer)

Still weather with some haze or
fog in the morning

Mainly foggy, thick low clouds
(winter)

Unsettled weather without rain

Mainly cloudy sky

Mainly cloudy sky with some rain

Unsettled weather with sparse
showers

Unsettled weather with showers

Risk symbols

High risk of thunderstorms
(generalized)

Local risk of thunderstorms

Risk of thunderstorms on
mountain

Risk of snow on plain

Risk of snow on mountain

Wind symbols

Mainly rainy weather

Heavy rainfall

Moderate wind (gusts <35-40 kt)
For D4 and D5

Strong wind (gusts >=40 kt)

Oct 2011
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Example of internal production for D+4

Nebul J+4 Prévisions du ; vendredi 14102011 paur le : mardi 18402011 Tmin
10
g 0 7
9 9
11 11
¥
Tmax
OH EH
14
e oo oo ance ndloe bz acmlznie 95 15 14
3 3
14 18
21 23
21
RAlsguc g worrl
mesdirs ou hort
=
A
12H 12H g
LIETRU TSI BT Indce o2 ecrcner
3 3
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Example of D+6
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V EPS medium range forecast verification

Subjective verification of EPS ensemble mean (Z500 and MSLP) over the
period Oct 2010 / Sept 2011 (last year) :

D+4/D+5 D+6/D+7

D 2%
A17%

A 44%

B 60%

A+B:93% A+B:77%

Supra-synoptic mark given by forecasters (forecast/analysis) :
A : Very good B : Good

C : Bad D : Very bad
Oct 2011 METEO FRANCE
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’Automatic forecast verification for D+6/D+7

Automatic verification of weather charts issued for D+6/D+7, compared to
analysed weather charts
= Analysis for each area of weather forecast :
— Average of 2 marks : one for cloudiness, one for precipitations

— Malus (negative) for snow, thunderstorms, nature of precipitations, frequency of
greyness

- Final mark for the area
= Medium range mark over France :
— Average of all marks, taking account of the number of departments in each area
— Malus (negative) for wind if necessary
= Rules for giving marks :
— Marks are given between 0 (failed forecast) and 10 (perfect forecast)

— An error in cloudiness forecast is less strictly marked than an error in
precipitations forecast

— The mark given for a non-detection is as strict as for a false alert.

Oct 2011 [' METEO FRANCE
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Automatic forecast verification for D+6/D+7
(from 22 Aug.2011 to 11 Oct. 2011)

Controle de la prevision moyenne echeance du CNP

Evolution temporelle des notes (sur 10), du 20110822 an 20111011
10 —_

Forecasts issued by the
National Forecast Centre

5 Daily marks for D+6 (red)
4 \ and D+7 (blue) forecasts

Marks for D+7
3 Marks for D+6
2
1 — Notes prevision 47
—— Notes prevision 16

0

A A A A A \\ QR TP TN,
g%n,“ g%n,“ @:19 Efa:15’* Efa:15’* @'L @'19 ® @'19 '19 '19 >

,-L"L .—f-.': o & Nel 'C\ el da qf]
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Automatic forecast verification for D+6/D+7
(from Oct. 2009 to Sept. 2011)

Controle de la prevision moyenne echeance du CNP

pourcentage mensuel de bonnes previsions (notes > 6.7)

100%

0%

Marks for D+6 forecasts

30% -~
70%
60% Forecasts issued by the
National Forecast Centre
509
’ Monthly percentage of
40% good forecasts for D+6
Marks for D+7 and D+7 (marks > 6.7)
0% forecasts
20%
10% — Notes prevision J+7
—— Notes prevision J4+6
0%
DN g @ S Qd’«‘@d@@@ N N AN RN e S N N

3 AN NN N T O A LAY A N SAY Y N
SN N SN NN I A R I AN NANNANINAN
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’ Conclusion on medium range forecast

= Good signal for the large scale, got from the EPS products,
complemented by IFS and other ensemble products
= (Good interpretation of the forecasters :
— Based on production of weather symbols
— Also for severe weather events
= Interest of a human interpretation :
— Synthesis of global and local data
— Synthesis of the most likely weather-type

— To bring out risk of dangerous phenomena (strong winds, snow,
thunderstorms, heavy rain)

Oct 2011 [' METEO FRANCE
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' Outline

Use of ECMWF products at Météo-France :

Severe weather forecast for D+2 and D+3

Medium and extended range forecast

Feedback on ecCharts

Tropical cyclone forecast

Thanks to Thierry Dupont, Nicole Girardot, Philippe
Caroff, Matthieu Plu, Ghislain Faure
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Feedback on ecCharts (1)

= Forecasters of the National Forecast Center have tested the new
ECMWF Website ecCharts/Forecasters during Summer 2011

— Test by almost 20 forecasters
— 11 forecasters filled an evaluation form

= Interesting tools
— Map navigation and zoom tools
— Data availability menu

Data availability
CData gty >
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Feedback on ecCharts (2)

Time Series
Data walues near location 43.6°N 1.44°E, Toulouse, France

= Interesting tools and products R e e )
- Time SerieS Toulouse, France & matches vizw |- e Fe s A

~ Siy-finder o L ...|||||I|||
— Meteograms - /fw
— Interactive probabilities maps |

— Principle of layers oo windst the b Show ey a"
= Tools which should be improved : W
— Animation : it sould be possible to choose AL me o =5

the step and start/end of the animation loop MW
— Layers : it should be possible to adjust the |
transparency of the layers, and to display R R e v

Fofal pracipia bon,oer?sfh w(m}
isolines (instead of colors)
— Bigger characters in the menus | allllh ||I||. |

Sl Mot et Thd rid .t g
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’ Feedback on ecCharts (3)

= Missing tools and products :
— Spaghetti diagrams (Z500 and MSLP)
— Vertical profiles and cuts
— Superposition of several runs
— Several display windows

= Conclusion :
— Several interesting tools and products
— Complementary to other tools (Synergie workstation, internal Website)

— Needs to be improved for operational forecasting (display speed, other
products)

Oct 2011 METEO FRANCE
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' Outline

Use of ECMWF products at Météo-France :

Severe weather forecast for D+2 and D+3

Medium and extended range forecast

Feedback on ecCharts

Tropical cyclone forecast

Thanks to Thierry Dupont, Nicole Girardot, Philippe
Caroff, Matthieu Plu, Ghislain Faure
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Tropical cyclone watch in the world

200w 0 20°E 40°E o 80°E 100°E 120°E 140%E 160°E 180+ Te0™W 14000 120 100w BOWY S0 40 20%W
= Loa ,g;g:, © 2 H
60N : % S \f 60°N
|
40°N | RSMC RSM( A0°N
New Delhi S
L ]
20°N 2 20°N
RSMIC
Honolulu
EQ EC
RSMC
RSMC *~|Nadi
20°s L "~} /La Reunion | | 205
wellingt

40°5 | | = } = - | g 40°5
6075 60°5

20°W 0 20°E 40°C 60°L 80°L 100°L 120°E 140°C 160°E 180" 160™W 140 120°W 1007w 80 W 607 407W 20°W

A specific organization, under control of World Meteorological Organization (WMO) for
managing a major natural hazard : 6 RSMC (Regional Specialized Meteorological Centres)
and 6 TCWC (Tropical Cyclone Warning Centres).
Oct 2011
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10E 1

The RSMC / Tropical Cyclones of La Reunion

HWE

An international responsibility of Météo-France
» towards the 15 countries members of the Tropical

Cyclone Committee for the South-West Indian Ocean,

» with a view to reducing the loss of life and mitigating the

damage to property caused by tropical cyclones.

onsabilité du/CMRS de La

Réunjon

T0E

BOE

AW E

0s

405 -

The 3 main missions of

the RSMC of La Réunion

Operational : to issue
informations on all tropical
disturbances tracking in
the area

Research : to improve the
numerical models and to
develop tools adapted to
TC forecast

Training : organization of
training courses,
forecasters’ exchanges

METEO FRANCE
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Tropical cyclone forecast : challenges

Challenges of tropical cyclone
forecast :

— Cyclogenesis

— Future track

— Intensity evolution

— Consequences (distribution of
strong winds, heavy rainfall,
cyclonic swell and storm sturge)

The RSMC of La Réunion
(Météo-France) sends tropical
cyclone track and intensity
forecasts (up to 120 hours range
now) to the meteorological
services

National meteorological services
issue forecasts and warnings at
national scale.

Track forecast is an essential data element !

/

- . 24h @ Vmax=100kt

48h .Vmax 110kt

GAEL, 06/02/2009, 06 UTC
10 minutes average wind~ 80 kt
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Use of spaghetti diagrams for cyclogenis forecast

= EPS spaghettis MSLP, base 5 February 2011 12h
= Cyclogenesis of TC Bingiza

{
|
0h, valide le 10/02/2011 12h
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WAMIEIE P e N
| ZIMEABWE e
BOTSWANA [
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G) Tropicale G)'Cﬂml:ulanl: G)Trapicale
@ Dépression sur Terre
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= The main tool for track forecast : NWP

= Models available for TC forecast :

— Arpege, Aladin-Réunion
— IFS (ECMWEF), UK-MetOffice

— US models : GFS, GFDN, JTWC consensus

= Ensemble products :

— EPS (CEPMMT), PEARP, NCEP, CMC,

MOGREPS (UKMO) since last

= In spite of huge
improvements, deterministic
track forecasts remain
tainted with important errors

Oct 2011

Tropical cyclone track forecast
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(RSMC of La Réunion)

Tropical cyclone track forecast errors

Evolution Interannuelle des prévisions du CMRS
Moyennes glissantes sur 5 ans (sauf H+36, H+60, H+72)
Toutes Intensités confondues

All intensities
S years mean errors

factor — importance of a warning system.

500 Typical mean cyclone
450 track errors : % 456
384 402
400 80-100 km at 12h 37
—37 8._.3\77 364
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The ensemble prediction : a tool for a better

estimation of the forecast uncertainty

The EPS products have been proved
reliable :

= for track forecasts

= and also for an estimation of the
forecast uncertainty.

Both are important for risk managers
and public agencies.
20070129 12 UTC

Frobability that DORA will pass within 120km radius during ths
tracks: black=CPER, green=CTRL, blue=EPS numbers: observe

10°5

N
,.{"'P II\
Il ;
_\ /
zong |/ /-'
.l'lll'l
~ Cyclone DORA

(19/01/2007 a 12 utc)

305

20°5

F0°5

20070216 12 UTC
Probability that FAVIC will pass within 120km radius during the next 120 hours
tracks: black=OPER, green=CTRL, blue=EPS numbers: observed positions att+_h
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]
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24 0

12 Im

50

40

30

0

Cyclone FAVIO
(16/02/2007 a 12 utc) 10
40°E 80°E >

On line forecasts from different
ensembles including EPS are
available on an external Website
for the South West Indian Ocean
Meteorological Centres.
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Track of TC GAMEDE from 24" February to 1st
March 2007

E o e =

Intense TC Gamede |
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Forecast tracks from the ECMWF ensemble prediction

for TC GAMEDE (22-27 February 2007)

22/02/2007 at 00 utc

23/02/2007 at 00 utc

27/02/2007 at 00 utc

Oct 2011

-

24/02/2007 at 00 utc

26/02/2007 at 00 utc

25/02/2007 at 00 utc
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Ensemble-based uncertainty circles around track forecasts

= Several tropical cyclone forecast centres |ssue an uncertainty information

around their official track forecasts :
generally using the climatological
distribution of position error

— such methods are not able to
convey an information that is
case-dependent

= Therefore, the RSMC of La Réunion
has developed a new technique :

— to measure and to display the

Hurricane lvan
September 13, 2004

10 PM CDT Monday
NWS TPC/National Hurricane Center
Advisory 47
Current Center Location 220 N 85.4W
Max Sustained Wind 180 mph
Current Movement NW at 9 mph

. Current Center Location

uncertainty around its official track
forecast until to 3 days lead time

— with uncertainty circles based on EPS.

@& Forecast Center Positions
H Sustained wind > 73 mph
D Sustalned wind <39 mph
Cl\_ Potential Day 1-3 Track Area
(T Potential Day 4-5 Track Are
I Hurricane Warning

Hurricane Watch
Tropical Storm Watch

150

Thierry Dupont?, Matthieu Plu', Philippe Caroff2 and Ghislain Faure',

2011 : Verification of ensemble-based uncertainty circles around
tropical cyclone track forecasts, American Meteorological Society,

Weather and Forecasting, Volume 26, Number 5 (October 2011).
(1) Laboratoire de 'Atmosphére et des Cyclones
(2) Service de prévision cyclonique (DIRRE/CYC

o
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Construction of uncertainty circles

= For each range of EPS forecast :

— Radius from EPS-mean position is calculated as x% of the EPS members are inner
the circle (EPS forecast accuracy was calibrated at first)

— This probabilistic circle is translated around RSMC forecasted position.

RSMC
forecast
oh
\. z
EPS tracks
48h range
Oct 2011 METEO FRANCE
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' Construction of uncertainty cones

= The uncertainty circles correspond to calibrated probabilities of 75%
(calibration with Brier scores)

= The succession of circles form an uncertainty cone :

Oct 2011 METEO FRANCE
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Dynamical EPS accuracy

smaller than climatologic’s one

Rsmc

forecasted
Track

L

Rsmc
forecasted
Track
Climatologic
Accuracy

forecasted Track
Accuracy built
thanks to EPS

Graphic Production of the uncertainty circles

CXML file with RSMC position and calibrated EPS accuracy is produced and
vizualized thanks to Synergie Cyclone.

Dynamical EPS accuracy larger
than climatologic’s one

Rsmc

Track

forecasted

Oct 2011

Rsmc
forecasted
Track
Climatologic
Accuracy

Rsmc
forecasted Track

Accuracy built
thanks to EPS

¢
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' Verification of EPS-based uncertainty circles

= The verification of this technique has showed that the probabilistic
forecasts have better scores than the climatology

= Secondly, the skill of uncertainty circles - built by fixing the
calibrated probability at 75% - at detecting the small and the large
error values is assessed :

— At least until the 3-days term for large errors

— Only until 2-days lead time for small radi
= The forecaster will keep the choice of the cone size
= Perspectives :

— To evaluate and compare other ensemble forecasts (PEARP,
MOGREPS...)

— Other forms than a circle ? Ellipsis ...
— Towards a strictly probabilistic approach ? ...
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Thank you for attention
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