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® ECMWF
® Co-operation INPE-ECMWF
® Visualization section

® Main software developments
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What is ECMWEF? @
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European Centre for Medium Range Weather Forecasts

We provide operational medium- and extended-range
forecasts and a state-of-the-art super-computing facility
for scientific research.

Supported by 34 States

220 Employees

Founded 36 years ago

Headquarters at Reading, ~60km W London
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Supporting States and Co-operation @ ‘“’

Belgium
Denmark
Germany
Spain
France
Greece

Ireland

Italy
Luxembourg
The Netherlands
Norway

Austria

Portugal
Switzerland
Finland

Sweden

Turkey

United Kingdom

Co-operation agreements or working arrangements with:

Czech Republic
Croatia

Estonia
Hungary
Iceland

Latvia
Lithuania

Montenegro
Morocco
Romania
Serbia
Slovakia
Slovenia
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ACMAD
ESA
EUMETSAT
WMO

JRC
CTBTO
CLRTAP
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ECMWEF - what we provide (1)

® Forecast data dissemination
- RMDCN
- GRIB (fields) & BUFR (weather parameters)

® Data archive - MARS

- world's largest archive of numerical weather prediction data
- ~15PB

- large-scale Data Handling System (DHS)
- IBM's HPSS
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ECMWEF - what we provide (2) @

® High Performance Computing Facility (HPCF)
- 2 identical/independent IBM Cluster 1600
supercomputer systems

- based on IBM's POWERG6 microprocessor

® Graphical (web) plots

- Product catalogue
- Web-reengineering (WREP)

chs () Stwdtm [} S ey

ECMWEF WNMS Example - SVG and PNG
2 e oA ECMWE S1MS seve i OpenLayers g SV0 md FHG:

- b
H - e e

Conhecer para nao ignorar, 2 Setembro 2011

S ECMWF



ECMWF - what we provide (3) a

® Meteorological software packages
- Libraries: Grib_API, Magics, Emoslib

- Applications: Metview, MARS, SMS S—
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. (o)
ECMWEF - operational forecast system @

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

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

® Ocean waves: twice daily
- Global: 10 days ahead at 28 km
- European Waters: 5 days ahead at 10 km
- Ensemble: 15 days ahead at 55 km

@ Monthly forecast: once a week
51-members, 30/60 km 62 levels

® Seasonal forecast: once a month
41-members, 125 km 62 levels, to 7 months ahead

® Each day we deliver 13 millions products (fields) to
Member and Co-operating States and customers

| ECMWEF
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Co-operation INPE-ECMWF

® Started 23 years ago
® Main Contract + Additional Terms
® Metview Additional Term

- software development
- strong relationship: INPE/DPI-ECMWF/MetVis

® History DPIl and MetVis
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DPI and MetVis (1)

® 1984: DPI, the beginning
- 1-100
- “Meteorologia-Engenharia-Beta”

- “Auditorio”
® 1986: DPI SITIM -> SGI
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DPI and MetVis (2) @

® 1988: co-operation INPE-ECMWF
- ECMWEF Micro-Magics
- based on UVI (Unidade Visualizadora de Imagens)
- GKS, dpi.font

® 1989/1990: DPI Spring

- SUN workstations: Huguinho, Zezinho e Luizinho (Sputnik,

Soyuz, Meteosat)
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DPI and MetVis (3)

® 1991. ECMWF Metview 1
- “Spring” prototype
- SGl workstation
- GKS, dpi.font

© 1997: DPI SPRING Windows
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DPI and MetVis (3) @

® 1998: ECMWF Metview 2

- new visualization module (OpenGL)

- move from GKS to PostScript/OpenGL

® 2000: ECMWF Metview 3

- new user interface, Visb5D
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DPI and MetVis (3)

® 2000: DPI Terralib
® 2003: ECMWF Metview 3/4

- Akima, Terralib

- 10 years anniversary

® 2011: DPI Terralib 5, ECMWF Metview 4

- under development
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The Visualization Section ¥
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Stephan Siemen, Sylvie Lamy-Thépaut, Fernando li,
Sandor Kertész , lain Russell, Vesa Karhila

The Visualization Section
ECMWF
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Magics
® Plotting library for meteorological data

® Used as Metview's plotting engine and for
generating web products

® Open Source

Metview

® Working environment for TSRS

Operational and Research

Meteorologists

- Interactive & batch

® Co-operative project:

« ECMWEF

 INPE/CPTEC

e Météo France
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Metview main features

® Strength: its flexible SOA like architecture allows to
easily overlay various types from various data sources

® Interacts with other established meteorologically
oriented software and GIS systems

® [con-based interface + Drag&Drop support
® Offers extensive batch facilities

Metview Macro
® \Working environment:

- C++, Qt, Perforce,

- Magics, TotalView
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omega = 2 * 3.14 / 86400.

coriolis = 2 * omega * (grad[1])
trop masks= (grad[1], [15,0, -15,360])
trop masks= (trop mask, 1)
for i=1 to (grad) de

grad[i] = (grad[i], trop mask)
end for

¥ SCECMWF
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Macro Editor — icon dropping

Plot Data Macro* - fhome/graphics/cgi/metview/workshops/EGOWS-2010/icon-dern
Edit  Wiew

= b vm /

# Importing :

- /workshops/LGOWS5-2010/ico|

Hle Insert Program Settings

File  %iew  Touls  Fulders

Temperature Analysis

/workshops/CGOWS-26168/icon-demo/ Temperature Analysis

temperature_analysis = retrieve(
levelist 1000,
Temperdlure Stidde Blue-Red param H ",
date : -3,
Sl grid [1.5,1.5]

)

Temperature Shade Green-Red

Europe Area

# Importing : /workshops/EGOWS-2010/1icon-demo/ Temperature Shade Green-Red

temperature shade green 2d red = poont(
[ legend "an",
: : contour ngffe,
|L..._ Modules (Elloriingh  Observations contour_level selection_type "level _list",
contour_level list [-100,-20,-10,0,5,10,15,20,25,30,35, 40,50, 100],
contour_shade : "on",

contour_shade min_lavel colour
contour_shade max_level colour
contour_shade colour_direction
contour_shade method
contour_label
contour_hileo

)

1] D-I.:-IZ 1] .
||0-|:-|:||

"wellowish _green",
1] r'Ed" .
"clockwlse",

"area fill",

plot (temperature analysis, temperature_shade green_2d red)

Fle saved

L: 26, C: 1




OGC WMS - examples
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ECMWF’'s WMS In INPE Terraview o

0GC Web Map Service (WMS)
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ECHWWF 'WihS Server
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