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Outline

Control and monitoring

- monitoring of observations and models

- continuous assessment of the models

Forecasting

- informations about french models
- problems after models changes

- multi-models / multi-ensembles

Statistical post-processing - seasonal forecasting

- mixed statistical post-processing
- monthly forecast

- calibration of EPS windspeed distribution

ECMWEF users meeting 2008 METEO FRANCE

Toujours un temps d'avance



Control and Monitoring
Monitoring of the observations

The number and quality of

observations is daily monitored ... And the ECMWF web server
on an internal web server... Is used as securing server for

this monitoring.
Time serie of the number of obs and obs-guess
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- goal : quickly detect and correct the problems with observations.
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’ Control and Monitoring

Monitoring of the models

What is monitored ?

Comparison Jumpiness of Verification of
ARPEGE / UKMO | ARPEGE and precipitations
| ECMWEF / ALADIN and special
ALADIN events
Synoptic scale
Weather
parameters
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Control and Monitoring
Monitoring of the models

Example of event noted : difference between models

MSLP from 20080603 Oh — forecast range 24h
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Control and Monitoring
Monitoring of the models

Monthly report : textual synthesis on the cases of warnings,

inconsistency between models, jumpiness of ARPEGE ., Many
informations

Annual report : synthetic table and graphics

Number of cases of difference between ARPEGE and ECMWF

30

. /‘/A_\\ //
" \'//” ey + =

10

0 |

Jan fev  march april may june july aug sept oct nov dec
2006
ECMWEF users meeting 2008 METEO FRANCE

Toujours un temps d avance



' Control and Monitoring

Continuous assessment of the models

- The forecasters control daily the D+1, D+2, D+3 model output

- They control separately synoptic scale (Z500, T500, MSLP...) and low
layers of the atmosphere (HU 925 hPa, precipitations...)

- They can give 4 marks A,B,CorD

v A : error of chronology < 3h

error of location < 1/8 french territory
v" B : error of chronology < 6h

error of location < 1/4 french territory
v" C : error of chronology < 12h

error of location < Y% french territory
v D : errors > Y territory or errors > 12 h

- Other informations are also noted : subjective uncertainty, weather
regime, problems in the forecast (choice of the model...)
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Control and Monitoring
Continuous assessment of the models

Results for 2007, synoptic scale marks

scores du modele ARPEGE a grande échelle scores du modele CEP a grande échelle en
en 2007 2007
100,0% 100,0%
0f 1 0f
80,0% oA 80,0% oA
60,0% mB 60,0% - mB
40,0% - mC 40,0% | mC
D
20,0% |— ob 20,0% - O
oow | M|
J+1 J+2 J+3 J+1 J+2 J+3

—> Similar results for D+1, ECMWEF slightly better for D+2, D+3
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Control and Monitoring
Continuous assessment of the models

Results for 2007, low layers marks

ARPEGE ECMWF
scores du modéle ARPEGE en basses scores du modéle CEP en basses couches en
couches en 2007 2007
80,0% 80,0%
60,0% - OA 60,0% - oA
mB mB
0f 0f -
40,0% mC 40,0% mC
20,0% - oD 20,0% - oD
0,0% ‘ 0,0% -
J+1 J+2 J+3 J+1 J+2 J+3

- ECMWEF better, the difference increases with lead time
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Control and Monitoring
Continuous assessment of the models

Results mixing synoptic scale and low layers - 2007

Performances des modeles en 2007 -
Mark A for both
70,0% synoptic scale and
60.0% — low layer
] 0 1 1
B Bon (note A en altitude et
50,0% Basses Couches)
40,0% O Moyen (au moins une note M
Lo ark A and B
B, ni C ni D) -
30,0% - mixed
B Mauvais (une note C ou D
20,0% - en altitude ou Basses
Couches) -
10,0% |
0.0% At least one mark
e CorD
ARPEGE ECMWEF
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Control and Monitoring
Continuous assessment of the models
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Results for cases when ARPEGE and ECMWEF get different marks

(that means the models disagree)
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- When ECMWF and ARPEGE disagree, ECMWF is better around 2 times out of 3
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' Forecasting

Informations about french models

ALADIN coupled with ECMWF
deterministic model

- ALADIN : Limited Area Model (9,5km)

- experienced since september 2007

- coupling files (every 3h) are made at ECMWF and transfered
to Toulouse.

- 2 times a day (Oh and 12h), launched by an olive experiment
- lead time=54h for Oh run, 42h for 12h run

—> request for doing an ECMWEF monitored suite (level 2)

—> Interesting perspectives for tropical areas

ECMWF users meeting 2008 METEO FRANCE

Toujours un temps d'avance

12



Forecasting

13

iInformations about french models

Evaluation of ALADIN coupled with ECMWF
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Forecasting
iInformations about french models

Recent changes of french ensemble : PEARP
Ensemble spread — time range Oh - 20080608

Changes in january 2008 :

- Vertical resolution (55 levels)
- perturbations over the whole globe
- Evolved singular vectors (last 24h)
- final term 108h (temporary ?)

- contribution for TIGGE

NB : ARPEGE resolution has increased in february 2008 (T538 C2.4) - now the
resolution of the ensemble (T358) is lower than the deterministic model.

Plans for 2009 :
Increase the number of members to ~40
Perturbations in the model

Improve the initial perturbations
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Forecasting

Problems after model changes
Snowfall during winter 2007-2008

Forecat from 20071117 Oh —”time range 30-54h
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-> False alarm in the warning system
\\
More than 4mm

o\
equivalent water

e

According to the forecasters, ECMWF was better during winter 2006-2007
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Forecasting
Problems after model changes

CAPE over tropical areas

Index of tropical cyclogenesis calculated with different EPS paramete
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’ Forecasting

Problems after model changes

NB : good feed-back from ECMWEF !

Request / Suggestions :

- give more information about the impact of change on the
weather parameters

- run the new version of model on specific cases

ECMWEF users meeting 2008 METEO FRANCE

Toujours un temps d'avance




Forecasting
Multi-models / Multi-ensembles

Maps for early warnings : successive forecasts of different models and
ensembles : ARPEGE, ECMWF, PEARP, EPS
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Forecasting
Multi-models / Multi-ensembles

Z500 spaghettis, NCEP and ECMWF ensembles

Z500 - echeance : 144h - isoligne 568 damgp - modele du 03/06/2008 12h
BLEU=NCEP (21 runs) - ROUGE=CEPMMT (51 runs)
| SR T

AR L
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’ Forecasting

Seasonal forecast

The seasonal report

- written every month, for the following 3 months

- elaborated by a group of several experts (oceanography, climatology,
seasonal forecast...)

- complete technical report (analysis, forecast, ocean and atmosphere,
weather regimes...)

- some products and informations available on the public web server
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Forecasting
Seasonal forecast

Several systems are used : UKMO, ECMWF, IRI, IMA, Météo-France

Example of temperature maps :
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Forecasting
Seasonal forecast

Example of final product available on the public web site :
Tendancies for the temperatures

France Amnrilles Guyane Reunion Mavotte Nouvelle- Walliz et Polvnesie St Plerre et
MODELES Métropole Calédonie Futuna Miguelon
CEP
IRf
MF
Mat Office
JHA
Synthése (415} 13/5) (4/5) (4/5) (3r5)
Scénario Paz de Paz de Paz de Pa: de
privilegie par chaund scénario Froid chaud scémario Chaud scénario scénario Chaud
Meteo-France privilégié | | privilégié i | privilégié | privilégié
|:| T inférienre a la normale (froid) |:| T proche de 1a normale |:| T supérienre a la normale (chand) |:| Pas de scénanio privilégé
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Forecasting
Seasonal forecast

Since 2008, the monthly forecast is also an element of information that is used.

7500 anomaly .
From - .:.
seasonal -
forecast E
JJA 2008 “

Anomalie Z500 moyenne du 26/05/2008 au 22/06/2008
Prevision mensuelle du 22/05/2008

Z500 anomaly

From monthly
forecast -

(22/05/2008)

METEO FRANCE

Toujours un temps d'avance

23



' Forecasting

Seasonal forecast

Request from the seasonal forecast community :

- more EUROSIP products on the web site
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’ Statistical post-processing

“mixed” statistical post-processing

Description :

- parameter : 2m temperature (every 3h and extreme temperatures)

- use of ARPEGE and ECMWEF statistical adaptations together as
predictors

- “barycentric” regression = linear regression with a constraint. The
predictors of the two models are weighted and the sum of the
coefficients must be equal to 1

- learning is made every day with the 40 last days
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Statistical post-processing
“mixed” statistical post-processing

Min and max temperature RMSE for 2006, calculated over 26 stations
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’ Statistical post-processing

“mixed” statistical post-processing

The « mixed » temperature will be used, during summer 2008 for the
heat waves warnings.

Carte de risque biométéorologique nuit/j our du 03 juin.
CUIVIVVE USEIS Tlieellly £Uuuo METEO FRANCE
ps d'avance
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’ Statistical post-processing

monthly forecast

Description :

- multiple linear regression
- 2m temperature, 850 and 500 hPa temperature as predictors

- pseudo perfect model : learning is made on the first 24h and then the
coefficients are used for the further lead times.

- at this time, the hindcasts are not used
- at this time, runs separately from VAREPS

- runs on ecgate (monitoring level 1)

ECMWEF users meeting 2008 METEO FRANCE

Toujours un temps d'avance

28



Statistical post-processing
monthly forecast

RMSE compared with climatology, expressed in terms of skill score
2004 2007 calculated over 26 statlons
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’ Statistical post-processing

Calibration of EPS windspeed distribution

Research made by a student, Salima Benslimane, supported by Serge Farges

Description :

- first step : bias correction with multiple linear regression

- second step : local calibration with Bayesian Model Averaging (BMA)

- log-normal and gamma distributions have been tested

- minimisation of CRPS (analytic expression) to estimate the standard deviation of
the distributions
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Frégqueénoas chsanides

Reliability Diagram for Toulouse, lead time 48h

Statistical post-processing
Calibration of EPS windspeed distribution

Fiabilités des prévisions de la force du vent

Station de Toulouse/Blagnac & I'échéance 43h de 'EPS 12h

—— Prévisions du modéle
—— Previsions aprés A5
—— Previsions aprés BMAogn

Previsions aprés BhMAlgamma

oo

T T T T T
0.2 Oz 0.6 a5 1.0

Frobabilité (fraction des membres de Fensemble)
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Bias correction

Bias correction +
log-normal BMA

Bias correction +
gamma BMA
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’ Summary

- Large use of ECMWF products (for all time ranges)

- Large amount of monitoring and control data to explore
- Clear tendancy to use multi-models / multi-ensembles

- Request for more information when models change

- Request for more EUROSIP products
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