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World Meteorological Organization

Warking together in wasther, chimste and water

orld Weather Research
Programme

WARE:

WWRP advances society's ability ko cepe with high impact weather through
research focused on improving the zccutesy, lead time and utilization of weather
prediction, The WWRP incudes working Oreups, experts teams and the
THORPEX programme.

THORPEX

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




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”
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The TIGGE projecthas | TIGGE infrastructure
developed a database of

global ensemble

f Predictability Aoplications
orecasts T PP
{1 Data collected in near-real :
time (6 to 30h after real time) [ academic } { Mk } { USErs }
via internet at central TIGGE
~ data archives T T T
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Richard Swinbank talk
Monterey Thorpex
Meeting
September 2009
[=
wwwwwwwwwwwwwwwwwwwwwww Centre Ensemble Output data Forecast Forecasts Fields Start date
members resolution length per day (out of 73)
BOM 33 1.50° x1.50° 10 day 2 55 3 Sep 07
CMA 15 0.56° x 0.56° 10 day 2 60 15 May 07
CMC 21 1.00° x1.00° 16 day 2 56 3 Oct 07
CPTEC 15 1.00° x 1.00° 15 day 2 55 1 Feb 08
N200 (Reduced
ECMWF 51 Gaussian) 15 day 2 70 1 Oct 06
N128 after day 10
JMA 51 1.25° x1.25° 9 day 1 61 1 Oct 06
KMA 17 1.00° x1.00° 10 day 2 46 28 Dec 07
Météo-France 11 1.50° x1.50° 2.5 day 1 62 25 Oct 07
NCEP 21 1.00° x 1.00° 16 day 4 69 5 Mar 07
UKMO 24 1.25° x 0.83° 15 day 2 70 1 Oct 06
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TIGGE/GIFES Phases

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
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A TIGGE-LAM Panel was established to coordinate the
contribution to TIGGE and to the GIFS system.

TIGGE LAM Panel

LAM EPS

Tizriana Paccagmella ARPA-5SIM / Italy Chait tpaccagnellatgarpasemr. it
Joge A Garcia Moya IMM [ Spain | pRgidinnues
Yong Wang ZAMCG [ Auriria wangazrang.ac.at
Een Myle MO /UK lenmylneigmetoffice.com
Trond hrersen DMNMITniv Oslo Nonway irond.iversen@me Lo
Laurent Descamps Meteo-France / France Laurent.Descampsigimeizo, fr
Marco Arpagaus Meteo Swiss TNATC0. AT aEaus (g nee o swiss.ch
Andrea Montand ARPA-S5IMC E.urupe amontanifgarpaemrit
Jan Badoneier EIMMI Sub-group harlonedjicilmmdnl
Xiao Hua Vang DI adan huaigdmidk
Susanme Theis DWD—Cermany Susanme TheisGidwd.de
Mate Mile Hungary i le g e thu
Inger-Lise Frogner Met.MNO il frogme riginetno
Chiara Marsigh ARPA-SIMC cmarsighigarpaemrdt
Fuging Zhang Texar A&M Undv / TSA frhanggtamuwedu
Greg Haldm Univ Washington ! T5A hakimi@atnos.washington.edu
Clifford Mass Univ Washington f T5A cliffipiatnws.washington.edu
Tony Fckel US Air Force / USA techeligicox et
Xuguang Wang NOAAUSA AU FUATLE WATLE L0 Fv
Jun Du NOAATNCEP USA . Jumn. T AA 0V
Sieve Mullen Univ Avizona / USA MNorth America Sub- mthD:..?ammarimm.edu
Dave Sensrud NOAA/USA group David. $iensrud@noaa gov
Xuguang Wang NOAA/TUSA Euguang Wangginoaa. gy
Josh Hacler UCAR ! USA hadergucaredu
Martin Charron M5 ! Canada Martin. Charronigecge.ca
Ming Xue Univ Oldahonsa mocueigiowedu
Chou 5in Chan CPTEC | Braxzil South A & South chouw@cpilecinpe.hr

Hem.
Celesie Saulo University Buenoz. Alws =ub group sauloGicima. feen.uba.ar
Fugene Poolman Somth. Africa AFRICA Fugene.poomanigweathersa.coza
Galkhonwe Ramaphane Botzwana Sub-group GRamap hane@igov.hw
Jiandong Gong CHMA [ China gongjdigcma.gov.cn
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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

1 coordinating activities

1 fostering research

Scientific aspects

X0V
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TIGGE LAM activity is and will be developed by:
) providing guidelines

s & & & & &

Implementation
/ technical

Aspects
Output variables/fields
Output format
Data exchange
Archiving
Interoperability Aspects
Data policy
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United States

Europe
NCEP-SREF OoP NCEP Jun Du :
OMSZ LAMEPS | OP Hungary Edit Hagel,
U.S. Air force OPE J. Hacker, Maté Mile
Mesoscale C. Snyder :
Ensemble ALADIN LAEF OoP ZAMG / Austria Yong Wang
Florian Weidle
Convective Scale| RES Univ Oklahoma Ming Xue X :
EPS AEMET-SREPS | OP AEMET- Spain J.A.Garcia Moya
HIRLAM
UWME RES Univ WashingtonuUsa Clifford Mass
NORLAMEPS OP Met.NO Inger-L. Frogner
EnKF RES Univ Washingtonusa Greg Hakim Trygve Aspelien
RES Univ Oklahoma David Stensrud MOGREPS oP UK Met Office - UK Ken Mylne
Canada SRNWP PEPS OoP DWD - Germany Sebastian Trepte
. SRNWP
CMC LAM EPS PREO | MS/Canada Martin Charron
COSMO-LEPS OP ARPA-SIM — Italy Andrea Montani
. COSMO
Africa
- COSMO DE EPS| PREO | DWD-Germany Susanne Theis
DEV South Africa Eugene Poolman
Stephanie COSMO-SREPS | PREO | ARPA-SIM - Italy Chiara Marsigli
Landman COSMO
Botswana Galebonwe GLAMEPS DEV/ DNMI/Univ Oslo — Trond Iversen
Ramaphane PREO Norway
HIRLAM ALADIN
PEARCE OP Meteo-France / France | Laurent.Descampg
China AROME EPS RES Meteo-France / France | Olivier Nuissier
CMA-WRF LEPS EREO CMA/China Jiandong Gong DMI-HIRLAM | DEV | DMI Xiao Hua Yang
Japan
JMAMRIEPS | RES | MRI/Japan Kazuo Saito 25 systems on the list:
Korea 7/ N. America
RES Korean Met Admin. Hee Sang Lee 2 Africa
Vietnam 4 Asia
DEV Vietnam Weather Mrs. Do Le Thuy 13 Eu ro pe

Service

Mr. Le Duc
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Some about what has been done/ is being doing

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.

Archiving of hydrological applications)
LAM EPS Products 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.
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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

1 Set-up of cross-working group discussion and
cooperation programmes (WG Mesoscale Research,

WGNIE, Verification, SERA,...)

-} TIGGE LAM Plan: under writing
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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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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 iven 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

Multi Model EPS
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: Actions / Activities

Action 3:
Action 4:

Action 5:
Action 5:
Action 6:
Action 7:

Action 8:
Action 9:

Action 10:
Action 11:

Action 12:

Definition of the key requirements for regional ensemble forecasting.

Identification of possible Funding OFportunities to support the
development and implementation of the Regional activities.

Activate link with major mesoscale applications (hydrology).
Set up of the TIGGE-LAM Database

TIGGE LAM Data Policy

Implementation of regional observational dataset for objective
verification of Mesoscale Deterministic and Ensemble forecasting.

Definition of further HIW related specific products.

Set up of specific projects and collaborations addressed to the specific
scientific issues (e.g. EU projects, HYMEX, )

Coordinate the participation of LAM EPS groups to RDPs and
FDPs.

Define standards to exchan%e meteorological fields required as Initial
and Boundary conditions - Interoperability

Provide LAM EPS products in format compliant with GIFS-TIGGE
directives




(2 TIGGE LAM & HYMEX Tiziana Paccagnella tpaccagnella@arpa.emr.it s

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.

4

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

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

J Cooperate to “find €”

1 Supporting common initiatives, e.g.
» High resolution analyses dataset

.1 Others to be defined
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HYMEX Implementation Plan < TIGGE LAM Plan(«~> THORPEX Europ. Plan)

HyMeX

http:/www.hymex.org/

4t HyMeX workshop
introduction

t and discuss the most recent scientific progresses concerning the
P. Drobinski, V. Ducrocq, P. Lionello inean hydrological cycle (first « scientific conference » format of the
and the HyMeX ISSC orkshop)

fhan 30 ||r_‘|ll|t,_| cantafions ahd abholt 100

=>» to broadly discuss the International Implementation Plan and to coordinate at the

mternatlnnal level the planning of the future observation and modelling operations,
Presentatmn of the « background » encific gquestions and program strategy o

servations], PW1.2

OF: PW2.1 (mc
PW3.3 [in-situ

nal climate modelling), PW3.2
and implementation plan). PW1.3

= Progress in the definition of the implementation plan, in the cross-cutting
(07" T1GGE LAM & HYMEX activities and in the integration between the different TA’s for the LOP (beginning

in fall 2010}. EOP (beginning in fall 2011 d SOP (beginning in fall 2012
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THORPEX

Thank You !
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