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Multi-model (Eta and RSM), multi-analysis (gdas and 
edas), multi-ICs (breeding) and multi-physics (BMJ, KF 
and SAS):  

Eta_BMJ (5)   -- ctl + 2 breeding pair from edas
Eta_KF (5)      -- ctl + 2 breeding pair from edas
RSM_SAS (5) – ctl + 2 breeding pair from gdas
(15 members in total)

48km, 63h fcst lead time twice per day (09z and 21z), 
large North American domain
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The 1st operational regional ensemble system in the world Implemented officially at
NCEP in April 2001 – Du and Tracton 2001

Two problems (related to each other):  
• too small IC pert size in summer while too big occasionally in 

winter when atmosphere is extremely unstable
• clustering by model, too small spread in warm season
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•From 3 convective schemes (BMJ, KF and   
SAS) to 6 schemes:
Eta_BMJ (3):    ctl + 1 breeding pair
Eta_SAT (2):    1 breeding pair

Eta_KF (3):       ctl + 1 breeding pair
Eta_DET (2):    1 breeding pair

RSM_SAS (3):  ctl + 1 breeding pair
RSM_RAS (2): 1 breeding pair
(15 members in total)

•New scaling on breeding (prevent IC pert. size
from being too small in summer and from 
being too big in winter but always consistent
with typical error size possibly in analysis)

•From 48km to 32km
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OPS SREF: too small IC 
perturbation size in summer time!

PAR SREF:  IC perturbation size increased!
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OPS SREF:  clustering by 
model leads to too small 
spread especially in summer!

PAR SREF:  clustering by model disappeared! 
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Why ensemble spread increased from old to new SREF System 
significantly? 

(1) IC perturbation size increased a lot during warm season 
(primary reason);

(2) Warm season is more convective which is sensitive to 
convective scheme diversity more (secondary reason); 

(3) Ensemble spread is, in general, much more sensitive to 
IC pert than to physics diversity for atmospheric-circulation 
related fields as demonstrated by the following exp.

SkipBack to list
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IC-ensemble spread (SLP at 63h) PHY-ensemble spread (SLP at 63h)

PHY-ensemble mean 63h fcst (SLP)

More sensitive to IC pert than PHY 
Diversity in general except for the 
Cyclone region where is more convective
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IC-ensemble spread (12h-apcp at 63h)            PHY-ensemble spread (12h-apcp at 63h)

PHY-ensemble mean 63h fcst (12h-apcp)

Similar sensitivity to both IC pert and to 
PHY Diversity for precip in general. 
PHY diversity enhances sensitivity in 
Convective areas.
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IC-ensemble spread (CAPE at 63h)
PHY-ensemble spread (CAPE at 63h)

PHY-ensemble mean 63h fcst (CAPE)

Equally sensitive to IC pert and PHY
Diversity for CAPE (focusing different
Sub-regions though)
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1. Increase from 2 to 4 cycles per day and extend forecast lead 
time from 63 hr to 87 hr

2. Expand output domain to cover Alaska, Hawaii and Puerto Rico 

3. Regime-dependant bias correction

4. Add 5-6 new WRF members

5. Improve IC perturbation scheme

6. Perturb land-surface states
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January 2005: 19 members

(1)     Austria ALADIN-LACE (8 km) ARPEGE
(2)     Czech Repub ALADIN-LACE (9 km) ARPEGE
(3)     Croatia ALADIN-LACE (9 km)         ARPEGE
(4)     Hungary ALADIN-LACE (11 km)       ARPEGE
(5)     Slovakia ALADIN-LACE (11 km)       ARPEGE
(6)     France ALADIN (11 km)  ARPEGE
(7)     Belgium ALADIN (15 km) ARPEGE
(8)     Slovenia ALADIN (9.5 km) ARPEGE 
(9)     UK UM-LAM (12 km) UM-global
(10)   UK UM-EU (20 km)   UM-global
(11)   Denmark HIRLAM (16 km)  ECMWF
(12)   Finland HIRLAM (22km) ECMWF
(13)   Netherlands HIRLAM (22 km) ECMWF
(14)   Spain HRLAM (22 km) ECMWF
(15)   Ireland HRLAM (16 km) ECMWF
(16)   Norway HRLAM (11 km) ECMWF
(17)   Switzerland aLMo (7 km)        ECMWF
(18)   Italy LM            GME
(19)   Germany LM (7 km)            GME

www.dwd.de/PEPS

Michael Denhard, 

michael.denhard@dwd.de

Sebastian Trepte, 

sebastian.trepte@dwd.de

Jean Quiby, jean.quiby@meteoswiss.ch

SRNWP-PEPS
a regional multi-model ensemble in Europe
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Ensemble Generation

PEPS grid with a grid 
spacing of 0.0625° (~7 km) 
covering Europe

The ensemble size depends on location and every PEPS grid point 
has its own probability distribution

thresholdaisandpointgridatforecastsofnumbertotaltheiswhere

)(

TiN

N

iatTexceedingxforecastsofNumber
TxP

i

i
i =>

Method
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21/01/2005   00  UTC +06...30

probability forecasts
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International projects which use or may use SRNWP-PEPS forecasts

- EURORISK Prev.I.EW windstorms workpackage
- MAP D-Phase (Mesoscale Alpine Program)

SRNWP-PEPS runs operationally since December 2004
�����������	
�	���	�
����� �	���
 �	
�������
� ����

SRNWP-PEPS workshop 6th April 2005, ARPA-SIM, Italy

� products
� ensemble calibration
� validation
� further developement 
� status and rights of use

The SRNWP-PEPS project
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UK LAMEPS
Ken Mylne
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a
a = random* f(CAPE)

Scale of vortices perturbed randomly

0.5*a

UK LAMEPS
Ken Mylne

Stochastic Convective Vorticity (SCV)
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UK LAMEPS
Ken Mylne

The random parameters component

These parameters are treated as stochastic variables, 
and, each 3-h, their values are calculated using a first-
order auto regression model:

Pt=�+r(Pt-1- �)+� with r = 0.95
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UK LAMEPS
Ken Mylne

Stochastic Physics Summary
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UK LAMEPS
Ken Mylne

Project Progress
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NORLAMEPS
A Limited Area Ensemble Prediction System for Norway

Inger-Lise Frogner, Hilde Haakenstad and Ole Vignes, met.no

TEPS:
TEPS (at 12 UTC) is running at 
ECMWF daily and uses the 
operational cycle
•SV calculations 30 minutes
•TEPS ensembles 2 h

TEPS is the same as EPS from 
ECMWF 
•Targeted to Northern Europe
•Run for 90 hours
•20+1 members

LAMEPS:
Semi oper. from Feb. 2005

•HIRLAM with 20 + 1 members. 
Resolution ~20 km / 40 levels 
•ICs and BCs from TEPS 
(TL255/L40)
•The system is now running at 
18UTC (6 hours old IC 
perturbations from TEPS) and 
run for 72h, it may be extended 
to 84h later

NORLAMEPS
combination of 
LAMEPS and 
TEPS. Gives 41 + 
1 members

The focus when 
developing and testing the 
system has been on 
“extreme” weather events, 
especially heavy 
precipitation.
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NORLAMEPS
Inger-Lise Frogner, Hilde Haakenstad and Ole Vignes, met.no

RESULTS
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~ Hungary (target domain 4.)Atlantic Ocean and Western 
Europe (target domain 1.)

~ Europe (target domain 2.)
~ Central+East+South
Europe (target domain 3.)
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dynamical

downscaling

Global Ensemble Limited-area Ensemble
� 51 ensemble members

� LM with 10 km grid-spacing 
and 32 levels

� 72-h forecasts

� IFS members use„ moist“ 
singular vectorsIFS (ECMWF), �x~80 km, 

moist SVs
LM, ∆x~10 km
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The Multimodel SuperEnsemble method requires several model outputs, which are 
weighted with an adequate set of weights calculated during the so-called training 
period (Krishnamurti et. al., 2000). 

We use the following operational runs of the 0.0625° resolution version of 
LM (00UTC runs)

• Local Area Model Italy - LAMI (UGM, ARPA-SIM, ARPA Piemonte)
• Lokal Modell - LM (Deutscher Wetterdienst) 
• aLpine Model - aLMo (MeteoSwiss) 

We evaluate the model performances with respect to our regional high 
resolution network.

Here presented are the results of  2m temperature forecasts, compared with the 
measurements of 201 stations, divided in altitude classes (<700 m, 700-1500 m, 
>1500 m).

SUPERENSEMBLESUPERENSEMBLE
Massimo Massimo MilelliMilelli
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Results

• Direct Model Output 2m temperature forecasts show a notable 
degradation in the Alpine region

• The Multimodel improves the forecasts in high mountains locations, both 
in bias and RMSE and its performances are similar to those from Kalman 
filter

Work in progress...

Extension of the Multimodel method to other parameters: humidity, 
precipitations…..
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