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TIGGE

The Thorpex Interactive 
Grand Global Ensemble

a key component of 
THORPEX: 

a World Weather Research 
Programme to accelerate the 
improvements in the accuracy 
of 1-day to 2-week high-impact 
weather forecasts for the 
benefit of humanity
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TIGGE
Objectives:
�Enhance collaboration on ensemble prediction, both internationally and between 
operational centres & universities. 

�Facilitate research on ensemble prediction methods, especially methods to 
combine ensembles and to correct systematic errors 

�Enable evolution towards a prototype operational system, the “Global Interactive 
Forecast System”

For more about 
TIGGE, 
see 
http://tigge.ecmw
f.int
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TIGGE infrastructure

� Data collected in near-real 
time (6 to 30h after real time) 
via internet at central TIGGE 
data archives

NCAR

EPS 1 EPS 2 EPS n

academic NHMS users

Predictability 
science

Applications

ECMWF CMA

The TIGGE project has 
developed a database of 
global ensemble 
forecasts
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Summary of TIGGE 
database

1 Oct 0670215 day1.25º x 0.83º24UKMO

5 Mar 0769416 day1.00º x 1.00º21NCEP

25 Oct 076212.5 day1.50º x 1.50º11Météo-France

28 Dec 0746210 day1.00º x 1.00º17KMA

1 Oct 066119 day1.25º x 1.25º51JMA

1 Oct 0670215 day
N200 (Reduced 

Gaussian)
N128 after day 10

51ECMWF

1 Feb 0855215 day1.00º x 1.00º15CPTEC

3 Oct 0756216 day1.00º x 1.00º21CMC

15 May 0760210 day0.56º x 0.56º15CMA

3 Sep 0755210 day1.50º x 1.50º33BOM

Start date
Fields 

(out of 73) 
Forecasts
per day

Forecast
length

Output data
resolution

Ensemble
members

Centre

Richard Swinbank talk
Monterey Thorpex

Meeting 
September 2009
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6WWRP/JSC 3

TIGGE, 2005 onwards
� Now essentially mature

GIFS Development, 2008-2012
� Beginning with exchange of tropical cyclone forecasts for T-
PARC

� Develop infrastructure to improve data access & generation of 
derived products, with a focus on

�Tropical Cyclones

�Heavy Precipitation

� Propose forecast / research demonstration project: GIFS-FDP
or -RDP

GIFS Implementation, 2012 onwards
� Starting to roll out real-time generation of products and 
services

� Leading to “End-to-End” implementation

TIGGE/GIFS Phases
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TIGGE LAM

A TIGGE-LAM Panel was established to coordinate the LAM EPS 
contribution to TIGGE and to the  GIFS system.
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TIGGE-LAM: 
TIGGE for limited-area models

This Panel works in close coordination with the GIFS-TIGGE WG, in 
liaison with pre-existing LAM EPS initiatives and in coordination 
with the THORPEX regional committees.

Aims:    

� encourage a coordinated approach to LAM EPS for the mutual benefit 
of WMO members;   

� facilitate the interoperability of the different modelling systems 
contributing to TIGGE;    

� coordinate the archiving of limited-area ensemble forecasts – the 
three TIGGE archive centres have agreed to host a sub-set of high 
priority data;    

� contribute to the definition of scientific issues related to LAM EPS 
and particularly to TIGGE-LAM and propose specific initiatives to 
address these issues to advance LAM EPS.
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TIGGE LAM

TIGGE LAM activity is and will be developed by: 

� providing guidelines

� coordinating activities 

� fostering research

Scientific aspects

Implementation

/ technical

Aspects
� Output variables/fields 
� Output format
� Data exchange
� Archiving 
� Interoperability Aspects
� Data policy

....



25 systems on the list:
7 N. America
2 Africa
4    Asia

13 Europe

Xiao Hua YangDMIDEVDMI - HIRLAM

Olivier NuissierMeteo-France / FranceRESAROME EPS

Laurent.DescampsMeteo-France / FranceOPPEARCE

Trond IversenDNMI/Univ Oslo –
Norway

HIRLAM ALADIN

DEV/
PREO

GLAMEPS

Chiara MarsigliARPA-SIM – Italy
COSMO

PREOCOSMO-SREPS

Susanne TheisDWD–Germany  PREOCOSMO DE EPS

Andrea MontaniARPA-SIM – Italy
COSMO

OPCOSMO-LEPS 

Sebastian TrepteDWD – Germany  
SRNWP

OPSRNWP PEPS

Ken MylneUK Met Office - UKOPMOGREPS 

Inger-L. Frogner
Trygve Aspelien

Met.NOOPNORLAMEPS

J.A.Garcia MoyaAEMET- Spain 
HIRLAM

OPAEMET-SREPS

Yong Wang  
Florian Weidle

ZAMG / AustriaOPALADIN LAEF

Edit Hagel,
Máté Mile

HungaryOPOMSZ LAMEPS

Europe

Martin CharronMS / CanadaPREOCMC LAM EPS

Canada

David StensrudUniv Oklahoma RES

Greg Hakim Univ Washington /USARESEnKF

Clifford MassUniv Washington /USARESUWME 

Ming XueUniv OklahomaRESConvective Scale 
EPS

J. Hacker, 
C. Snyder

OPEU.S. Air force 
Mesoscale 
Ensemble 

Jun DuNCEPOPNCEP-SREF

United States

Galebonwe
Ramaphane

BotswanaPLAN
NING

Eugene Poolman
Stephanie 
Landman

South AfricaDEV

Africa

Mrs. Do Le Thuy
Mr. Le Duc

Vietnam Weather 
Service

DEV

Vietnam

Hee Sang Lee Korean Met Admin.RES 

Korea

Kazuo SaitoMRI/JapanRESJMA MRI EPS

Japan

Jiandong Gong  CMA/ChinaPREO
P

CMA-WRF LEPS

China
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Archiving of 
LAM EPS Products

Output parameter list defined

GRIB2 coding adopted following
TIGGE directives

GRIB2 specifics defined

Sub-set of HP parameters defined for
verification/research/end users (i.e. 
hydrological applications)

HP parameters will be interpolated on 
a standard geographical lat/lon grid at 
0,1° resolution

HP parameters should be archived at 
the three TIGGE Archiving Centres, 
NCAR, ECMWF and CMA
As regards the data access, the same 
policy adopted by TIGGE will be 
proposed with a reduction of the delay 
from 48 hours to 24 hours.

Some about what has been done/ is being doing
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Archiving
of LAM EPS Products

Interoperability:
content and format of IC/BC

SRNWP 
Interoperability Project

Some about what has been done/ is being doing
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Thanks to the experience gained during the 
first period of activity, it is clear that TIGGE 
LAM cannot coordinate on a global scale.

Specific initiatives and applications must be 
organized at regional levels with strong links 
with the THORPEX Regional Committees. 
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Some about what is
going on

� TIGGE LAM Panel reorganization in regional sub-
groups: 
� better coordination with the Thorpex Regional 
Committee 

� Better link regional initiatives ( Hymex is one of these)

� Better focus on scientific issues and actions/activities

� Set-up of cross-working group discussion and 
cooperation programmes (WG Mesoscale Research, 
WGNE, Verification, SERA,...) 

� TIGGE LAM Plan: under writing
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Some concepts

�Models and EPS systems are constantly changing and 
evolving. The main added value from LAM EPS in the 
future will be probably in the representation of 
phenomena at the convective-permitting scale

� TIGGE LAM should contribute to the definition of 
strategies and methodologies to improve the 
predictability of High Impact Weather events by LAM 
EPS.

� Specific actions should be organized at regional level 
due to the regional nature of LAM EPS and also to the 
specificity of the different types of HIW.
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Some concepts

�Going from global to LAM EPS, the process to 
represent forecast uncertainty is more complicated 
since larger scale perturbations interact with 
perturbations generated to represent smaller scale 
errors typical of LAM systems. 

�Many possibilities to generate and couple these 
perturbations are tractable and it is almost impossible 
to evaluate a-priori the best configurations of such 
complex systems. 

� This is an important reason to support coordinated 
scientific actions to facilitate the achievement of 
conclusive results. 
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• Mesoscale predictability
• Mesoscale model inadequacy
• Interactions between larger scale perturbations given by the driving global 

systems and “local” perturbations generated specifically for the LAM EPS.
• Domain size and “local” perturbations on initial conditions
• Perturbations associated to soil/surface description
• Cycling short-range uncertainty for initial perturbations

o Multi Model EPS
o Quantify the additional benefit of Multi-LAM EPS

� Evaluate the performance of convective permitting EPS systems and their benefit 
over restricted integration domains versus the combination of lower resolution 
ensemble systems

� Predictability at the convection-resolving scale to support the design of the 
future LAM EPS systems.

� Biases in deterministic models and calibration
� Verification methods
� Assess the probability of rare meteorological events

� Probabilistic forecasts for other modelling applications

� LAM EPS and Data Assimilation: which are the key characteristics of a LAM EPS 
to best represent short-range forecast error co variances for use in DA?

TIGGE Plan: 
Scientific Issues
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TIGGE Plan: Actions / Activities

� Action 0: Reorganization of the TIGGE LAM Panel 
� Action 1: Set-up of cross-working group discussion between TIGGE-LAM, the 
MWFR working group and the WGNE.

� Action 2: Set-up of cross-working group discussion with the Verification Working 
Group and SERA.

� Action 3: Definition of the key requirements for regional ensemble forecasting.
� Action 4: Identification of possible Funding opportunities to support the 

development and implementation of the Regional activities. 
� Action 5: Activate link with major mesoscale applications (hydrology).
� Action 5: Set up of the TIGGE-LAM Database
� Action 6: TIGGE LAM Data Policy
� Action 7: Implementation of regional observational dataset for objective 

verification of Mesoscale Deterministic and Ensemble forecasting.
� Action 8: Definition of further HIW related specific products.
� Action 9: Set up of specific projects and collaborations addressed to the specific 

scientific issues (e.g. EU projects, HYMEX, )
� Action 10: Coordinate the participation of LAM EPS groups to RDPs and 

FDPs.
� Action 11: Define standards to exchange meteorological fields required as Initial 

and Boundary conditions – Interoperability
� Action 12: Provide LAM EPS products in format compliant with GIFS-TIGGE 

directives
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Cooperation

�One of the main role of TIGGE LAM is to support and 
foster research on LAM EPS, related to improve the 
predictability of High Impact Weather events (HIW)

� This can be done (due to the absence of specific funds) 
mainly by coordinating and stimulating the 
participation to different projects and initiatives.

����
� Promote the participation of LAM EPS groups to 
HYMEX

� Coordinate LAM EPS work during SOP  to test LAM EPS 
performances and to  have a collective contribution to answer 
scientific questions (mainly with WG3)
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Cooperations

�Have a mutual benefit by sharing methodologies and 
by adopting the same standards (e.g. GRIB2, output 
parameter list)

� Cooperate to “find €”

� Supporting common initiatives, e.g.

� High resolution analyses dataset

�Others to be defined
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Some concluding remarks

HYMEX Implementation Plan  ↔ TIGGE LAM Plan(↔ THORPEX Europ. Plan)



TIGGE LAM & HYMEX
HYMEX workshop Bologna June 2010

Tiziana Paccagnella tpaccagnella@arpa.emr.it
ARPA SIMC

Thank You ! 


