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Who are we and what do we do?

European Centre  We are an independent ECUE o o 20 Snier 20 1207
international organisation ‘T "™
funded by 34 States |

Medium-Range Up to fifteen days ahead. e T S
Today our products also T T,
include monthly and seasonal ERES. SR i e
forecasts and we collect and Bk
store meteorological data. = | i

J 1 e bl il

Weather Forecasts We produce ‘
world-wide weather forecasts e e

What do we have to achieve this? S £ o e YA R

People About 250 staff,
specialists and contractors .

Equipment State-of-the-art

supercomputers and data
handling systems

Budget £50 million per year
Experience 36 years
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The ECMWF

Strategy
2011-2020
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Reliable forecasts of severe weather lig ‘ Sl - @ High-quality near-surface weather products
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Atmospheric composition forecasting | 7 kol
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Climate monitoring
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Global observations obal weather forecasts

-

National weather services
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Why “medium-range”?

S ECMWF
A~ 4
Short-range Medium-range W elé?ﬁgr-ltg?gceast
weather forecast weather forecast (to seasons Climate prediction
(to 2 days ahead) (2 weeks ahead) ahead)
4 2\ 4 N\
. Predict statistics
- rg/seo%tri]cl)%h_ __ High resolution of weather for CO2 doubling and
: —global models coming month other scenarios
regional models OF SEEEET
- J . J
4 2\ 4 N\
1-2 hour 6-10 hour
— production —  production
schedule schedule
- J . J
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Organisation of ECMWEF

Policy Advisory Scientific Advisory
Committee Committee
COUNCIL
5-19 Members 12 Members

20 Member States

Technical Advisory Finance
Committee _AECMWF Committee
19 Members -y 7 Members

DIRECTOR-GENERAL

Advisory Committee on A. Thorpe Advisory Committee of
Data Policy (UK) Co-operating States
5-34 Members 15 Members
Operations Administration Research
W. Zwieflhofer N. Farrell E. Kéllén
(Austria) (Ireland) (Sweden)
Computer Meteorological Atmospheric Model Data Predictability
Division Division omposition Divisio Division Division Division
l. Weger E. Andersson V.-H. Peuch P. Bauer J.-N. Thépaut R. Buizza
(Austria) (Sweden) (France) (Germany) (France) (Italy)
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Supporting States and Co-operation

Austria
Belgium
Denmark
Finland
France
Germany
Greece

i~ Slovenia
Spain
Sweden

Bulgaria

Czech Republic
Croatia

Estonia

FYR Macedonia Romania
Hungary Serbia
Israel Slovakia CLRTAP
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ECMWF Budget 2011

Spain 7.95%
Germany 20.20%

France 15.46%
Luxembour
0.23%
Denmark
Greec 1.87%
1.74% ™. .
Belgium
Ireland/ 2.71%
1.23%
United Kingdom
Ital 16.43%
12.66%

Turkey 2.38%
Netherlands 4.61%

Sweden 2.66%
Norway 2.13% Finland 1.42%
Austria 2.16% Switzerland 2.89%
Portugal
1.29%

GNI Scale 2009-2011
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Main Revenue 2011
Member States’

contributions £38,538,400
Co-operating States’

contributions £1,256,400
Other Revenue £3,161,900
Total £42,956,700

Main Expenditure 2011

Staff £16,230,900
Leaving Allowances

& Pensions £5,174,300
Computer

Expenditure £16,994,200
Buildings £3,647,700
Supplies £909,600
Total £42,956,700

< ECMWF




Current computer configuration

IBM Cluster 1600 HIGH-PERFORMANCE COMPUTER
Storage cluster S1a Storage cluster S1b

InfiniBand

Storage Fabric

Compute cluster Cl1a

UESERTME |

Compute cluster C1b

IBM pSeries
( ) HP rx4640
r (HAPP)
HIGH-
PERFORMANCE Linux cluster
NETWORK
IBM P5 p575
SL8500 (ECGATE) HP rx4640
GIGABIT ETHERNET (HANFS)
GENERAL-PURPOSE
\ NETWORK Yy GENERAL PURPOSE + HA
-] Firewall Firewall Firewall

PCs (LINUX

)
IBM pSeries IBM TS3500 | | J
DISASTER RECOVERY BUILDING MEMBER STATES and
CO-OPERATING STATES
DATA HANDLING OFFICES WIDE AREA NETWORK

September 2011
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Supercomputers at ECMWF

® ECMWEF has along history of using High Performance Computing in NWP

> 1978 — 1996: Cray (Cray-1A, XMP, YMP, C90, T3D)
> 1996 — 2002: Fujitsu (VPP700, VPP700E, VPP5000)

= 2002 — today: IBM (Power4, Power5, Power6, Power7)

® ECMWEF has currently the 10th and 11t in Europe (in terms of compute
capacity)
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RMDCN Connections

RMDCN Global Coverage (March 2010)
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A basic description of our models

Aproximately 20 million observations

assimilation

|nlt'liil| il T s Intermediate
conditions results

{ 2ClE ] First guess

The atmosphere is Laws of physics
AR . .
//;/{Z’i;ﬂﬂ‘. divided into about one

T I

VT billion cells each

T ([l . .

SHHH having associated Forecast

parameters such as

temperature, pressure,
and wind direction.
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Model grid:
T1279 (16 km)
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Satellite data used by ECMWF

60

S ECMWF

Number of satellite data sources used

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

_| I CONvV+AMV
Bl TOTAL

Number of data used per day (millions)

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

< ECMWF

Il SMOS

B TRMM

@ CHAMP/GRACE
1 COSMIC

= METOP

Bl FY-3A

Il FY-2C winds
1 MTSAT rad

3 MTSAT winds
Il JASON

[ GOES rad

[ METEOSAT rad
1 GMS winds
[ GOES winds
I METEOSAT winds
1 AURA
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The variational method allows model radiances

to be compared to observed radiances
J

i)
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The operational forecasting system

® High resolution forecast (HRES): twice per day
16 km 91-level, to 10 days ahead

® Ensemble forecast (ENS): twice daily
51 members, 30/60 km 62-level, to 15 days ahead

- G =
0' &
\d '.
o —]
* .. __,/
° i
* v, v
v +
fw

® Monthly forecast (ENS extension): twice a week (Mon/Thursdays)
51 members, 30/60 km 62 levels, to 1 month ahead

® Seasonal forecast (SEAS): once a month (coupled to ocean
model) 41 members, 125 km 62 levels, to 7 months ahead
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Evolution of ECMWF scores comparison
northern and southern hemispheres

Anomaly correlation of 500 hPa height forecasts
Northern hemisphere

Southern hemisphere
98.5

Operations

D+3
95.5

20
D+5

80

70
D+7

60

50

40 D+10

Y A A Y I N S S (S N S L A S I S S
1981 1984 1987 1990 1993 1996 1999 2002 2005 2008 2011

Courtesy of ECMWF. Adapted and extended from Simmons & Hollingsworth (2002)
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The ECMWF archive

The largest NWP archive worldwide
Built since ECMWF operations started in 1979
HOldS more than 35 petabytes Grand Total of MARS Archive

11 February 2002 - 12 September 2011

More than 40 terabytes added daily R
CO nta | ns: T

10,000 —

All observations used

Tbhytes

All analyses

6,000

Reanalyses

2003 2004 2008 2006 2007 2008 2009 2010 2011

Research experiments and projects

Accessible by registered users in the Member States
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ECMWF Objectives

e Operational forecasting up to 15 days ahead (including
ocean waves)

e R & D activities in forecast modelling

e Dataarchiving and related services

e Operational forecasts for the coming month and season
e Advanced NWP training

e Provision of supercomputer resources

e Assistance to WMO programmes

e Management of Regional Meteorological Data
Communications Network (RMDCN)
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ECMWF - other activities

e Reanalyses (ERA-15, ERA-40, ERA-Interim)
e Boundary conditions for Limited Area Models (LAM)

e Data Services
= Provision of real-time data
= Provision of archived data and products

= Provision of software

<o ECMWF



Education and training

® Training Courses
— Numerical methods
— Data assimilation & use of satellite data
— Parametrization of diabatic processes
— Predictability, diagnostics and
long-range forecasting
— Use and interpretation of ECMWF products
— Computer user training courses

® Seminars

— Research Seminar
(on ‘Data assimilation for atmosphere and ocean’ in 2011)
(Seasonal Prediction: Science and Applications in 2012)

— Meteorological Operational Systems (biennial)

— Large-scale Computing (biennial)

® Workshops

ECMWEF — 22 © European Centre for Medium-Range Weather Forecasts —w‘l‘E‘ MWF
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ECMWEF Products — for NMHSs of WMO members

® Services
Conventional GTS, ftp data downloads, WEB plots, EUMETCast

® Data resolution
0.5° x 0.5° global, (tropic belt for vorticity and divergence parameter)

® “Essential” Products
MSL pressure

850 hPa temperature and winds

500 hPa geopotential height

EPS mean and standard deviation of all above parameters

Validity: Analysis, 24, 48, 72, 96, 120, 144, 168, 192, 216, 240 hour forecasts

® Frequency
Twice per day, based on 00 and 12 UTC data

® Format
WMO FM92-Ext GRIB edition 2
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ECMWEF Products — for NMHSs of WMO members

® “Additional” Products
700, 500, 200 hPa winds

850, 700 hPa Relative Humidity
700 hPa vorticity and divergence
Significant wave height, wave mean period, wave mean direction

EPS event probabilities total precipitation >10/20 mm, 10m wind gusts >15/25m/s,
significant wave height > 2/4/6/8m

Seasonal System sea surface temperature anomalies
Tropical Cyclone Tracks (WMO FM-92 BUFR)

® Products only available as WEB Products
Extreme Forecast Indices

EPSgrams (site specific forecasts of near surface weather parameters up to 10 days)
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