Operational and Research Activities
at ECMWF

Renate Hagedorn
European Centre for Medium  -Range Weather Forecasts

EEEi Zi : E:] i Training Course 2010 T NWP-NM: Operational and Research Activities at ECMWF 1/46




PECMWFbs &

ébackground and structur

éresearch activities
U Integrated Forecast System (IFS)

eoperational activities
U production, delivery, archiving

EEEi Zi : E:] i Training Course 2010 T NWP-NM: Operational and Research Activities at ECMWF 2/46




‘{" Background

A Convention establishing E € MOVAO7E, n t e
having been ratified by the following 13 Member states:

Denmark Spain Ireland Netherlands Switzerland Sweden
— i — .
1N e 1D == — == B
Belgium Germany France Yugoslavia Austria Finland United Kingdom
A Recognition of importance and -rangd eI

weather forecasts with benefits to the

U European economy

U Protection and safety of population

U Development of meteorology in Europe / post university training

U Development of European industry in the field of data -processing

A Recognition that resources are needed on a scale exceeding those
normally practicable at national level

EEEi Zi : E:] i Training Course 2010 T NWP-NM: Operational and Research Activities at ECMWF 3/46
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‘{" New Convention

A Amendments to the ECMWF Convention were unanimously adopted by
Council at its 62 "4 extraordinary session on 22 April 2005

A Finalization of the ratifi c amiddle rof 20x00

A  The adopted amendments concern mainl
u allowing new Member States to join
Uenl arging ECMWFOS mission to enviror
U re-defining some decision making processes (voting rights)
U widening the possibilities for externally funded projects (e.g. EU)

U extending official languages to all official languages in Member States
(on arequest -and -pay basis)
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‘{" Objectives

Operational forecasting up to 15 days ahead (including waves)
R & D activities in forecast modelling

Data archiving and related services

Operational forecasts for the coming month and season
Advanced NWP training

Provision of supercomputer resources

Assistance to WMO programmes

o o P o Do o Do I

Management of Regional Meteorological Data Communications
Network (RMDCN)
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{* ECMWF Budget 2010

Spain 7.95%

Germany 20.20% Main Revenue 2010
Me mber St atesao
0
France 15.46% contributions £36,703,200
Luxembourg Cooperating States
0.23% contributions £861,600
Denmark
Greece 1.87% Other Revenue £1,275,000
1.74% Belgium Total £38,839,800
Ireland 2.711%
1.23% . ]
° United Kingdom Main Expenditure 2010
Italy 16.43% Staff £15,199,900
12.66% :
Turkey 2.38% Leavmg Allowances
Netherlands 4.61% & Pensions £3,298,600
- Sweden 2.66% Computer
Norway 2.13% Einland 1.42% Expenditure £15,809,000
Austria 2. 16% Switzerland 2.89% Buildings £3,647,700
ustria 2. 0 witzerland 2. 0 :
Portugal Supplies £884,600
1.29% Total £38,839,800

GNI Scale 200971 2011
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‘{‘ Organizational structure

 aa

\ 4

DIRECTOR

Dominique Marbouty
(France) (230)

Operations Administration Research
Walter Zwieflhofer Ute Dahrem dller Erland Kallén

(Austria) (111) (Germany) (25) (Sweden) (90)
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‘{" Principal Goal

A Maintain the current, rapi d rate of
medium -range weather forecasting products, with particular effort on
early warnings of severe weather events.

Northern Hemisphere (DJF) anomaly correlation 500 hPa
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‘{* Principal Goal

Anomaly correlation % of 500 hPa height forecasts

Northern hemisphere Southern hemisphere
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‘{* Principal Goal

RMS error (hPa) of forecasts of mean sea level pressure
— ECMWE = JAPAN = JK =—USA

Northern Hemisphere

Day 5
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‘{" Complimentary Goals

A In addition to the principal goal of
rate of improvements, the complimentary goals are:

U To improve the quality and scope of monthly and seasonal -to -interannual
forecasts

U To enhance support to Member States national forecasting activities by
providing suitable boundary conditions for limited -area models

U To deliver real -time analysis and forecasts of atmospheric composition

U To carry out climate monitoring through regular re -analyses of the
Earth - system

U To contribute towards the optimization of the Global Observing System
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‘{" Numerical Weather Prediction

A The behaviour of the atmosphere is goverl
ZR Q f ﬂ O3 CHEMISTRY
LONG-WAVE SHORT-WAVE CH4 OXIDATION
RADIATION RADIATION
CLOUD
_,{:.;?,'{,fff'_?j{'?" CLOUD SUBGRID-SCALE
s i e OROGRAPHIC DRAG
DEEP
CONVECTION PSR w
- TURBULENT DIFFUSION
CONVECTION
j t Latent Sensible (\) (D
Long-wave Short-wave I’fllii;l(t e RFACE
OCEAN MODEL
A Equations cannot be solved analytically,
A Additionally, knowledge of initial condi
A Ilncomplete picture from observations calt
A Ilnteractions between atmosphere and | ant
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‘{" Strategy

A Development of a suitablsystemompr ehen:
assimilation capability to make best use of all available data

A Development of a suitably comprehen:
high -resolution Earth -system modelling facility

A Development of t h ensamble forechsingo gy foro f
medium -range and seasonal forecasting

A Operational delivery of an enhanced range of meteorological
and associated products

A Maintenance and extension of t he Cel
technical collaborations
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‘{‘ Research Department
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‘{"ECMWFGS operational anal ysi s a

The comprehensive earth -system model developed at ECMWF forms the basis
for all the data assimilation and forecasting activities . All the main applications
required are available through one integrated computer software system (a set
of computer programs written in Fortran) called the

Integrated Forecast System or IFS

A Numerical scheme:

U T,1279L91 (1279 waves around a great circle on the globe, 91 levels 0 -80 km)
U semi-Lagrangian formulation
u 6,300,000,000,000,000 computations required for each 10 -day forecast

A Time step:
U 10 minutes

A Prognostic variabl es:

U wind, temperature, humidity, cloud fraction and water/ice content , 0Zone,
pressure at surface  grid -points
A Grid:
U Gaussian grid for physical processes, ~16 km, 194,804,064 grid points
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‘{" Model grids

T1279 ~16km 1639 ~ 32km
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