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The CPTEC:

Center for Weather Forecast and Climatic Analysis

A Brazilian operational and research institution under:
— the National Institute for Space Research (INPE)

— the Science and Technology Ministry.

Runs the fastest supercomputer in the South America

Is a pioneer in global and regional numerical weather
forecasting in South America.

Distributes freely outputs from several models:
— a global model (the COLA/CPTEC).

— ETA regional model for all South America.
— Brazilian RAMs model for southeast of Brazil.
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The Supercomputers of CPTEC

*470 Workstations (UNIX. LINUX e Windows)
*36 Servers Unix/Linux
»2 tape robot libraries — 240TDb

1994 1998 2004
X3 SX4
NUMERO DE NOS 1 1
NUMERO DE 1 2
PROCESSADORES
DESEMPENHO 3,2 Gflops 16 GFlops
MAXIMO
MEMORIA 0,5 GBytes 8 GBytes
DISCO 60 GBytes

NEC SX-4

CENAPAD Ambiental
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Some Models run at CPTEC:

*Global model COLA/CPTEC:
e T126 L28 (15 members)
e T213 L42
* Regional model ETA for South America:
* 40 Km resolution (Operational since 1996)
e 20 Km resolution (Operational in 2006)
eRegional Environmental Model for South America
e CATT-BRAMSs

» Several other models:
e Coupled model
» Sea waves model
» Hydrologic Model for Brazil
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Improvements on CPTEC’s model resolution:
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The CPTEC also:

Does Weather and Climate forecasting

Does climatic monitoring

Has a graduate program

Develops several researches on weather and climate prediction

Has a data archiving system, and provides some data services by request
and by the internet

Does evaluations and comparisons between several global and regional
models for South America area.

Develops meteorological applications
Has a system to acquisition and dissemination of satellite imagery

Generates several satellite-derived products, like:
— solar irradiance, temperature profiles sounding, cloud classification, ...

Has a network of automated meteorological stations, and collects the data
of several others Brazilian networks, to almost 400 stations.

Provides meteorological information to Brazilian television.
And so on...
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CPTEC = Centro Previsao Tempo e Estudos Climaticos

AVISO DE TEMPO SEVERO (23/05/2005)

=" Nos dias 24/05 (terca-feira) e 25/05 (quarta-feira) areas de instabilidade em altos e
‘médios niveis da atmosfera em combinacdo com a chegada de uma frente fria...
provocardao chuvas fortes com possibilidade de queda de granizo e acumulados
significativos em algumas localidades dos estados de PR e SP.
AVISO DE TEMPO SEVERO (25/05/2005)

No decorrer do dia de hoje 25/05 (quarta-feira), areas de instabilidade provocadas
pela passagem de uma frente fria provocardo chuvas fortes com trovoadas,
possibilidade de queda de granizo e acumulados significativos em algumas
localidades do nordeste e norte do Estado de SP, no RJ (incluindo a capital)...

Chuva estimada por
- satélite
25/05/2005

Sé&o Paulo —113mm
< b T Sao0 José dos Campos —76mm
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07/06,/2004 - Novos produtos
de sabdlite a dispasicso do
usudrio, confiraliil!

» Noticia Completa
01/06/2004 - AVISO
METEOROLOGICO - Chuvas no
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Localizagéo das PCD ‘s

Dados Atuais - apresentagio aleatfria das PCDs

» PLD Metearolagica

Gidades TempAr Precp  UmidRel  DataHora*
Alcintara-ti 200 405.7Smm 9% 22/04/05 09:00
Baretos-5P 225 17mm 9% 22/040312:00
Pexrolina-PE 269 -mm % 22/04/03 12:00

Montes Claros-H8 289 -mm  57%  22/04/05 12:00

» PCD Agrometeoroligica

Cidades Temphr Pracp Tempfola Data/Hora®

simeAC 2359 8LImm 289 2200405 12:00
< Lo Lo Lo Gargasp 2 32STm o T 220405 12100
Q Q Q Q 53 Carlos-57 2059 -mm -13.50C 2200405 12:00
% a 5 (0] BHifoneteorlogics’ Weleorologea O Agronetenraigica | /™ ES A | | SRR PR
= e = c

s/Ano
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Previsao para Sao Jose dos Campos

Modelo Regional ETA com
40km de resolucéao

MCT{INF’E/CF’TEC — REGIONAL MODEL GRID HISTORY
Hourly from 27JUN2005, 00Z SAO_JOSE_DOS_CAMPOS, SP, BR
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Modelo Global com
previsao por conjunto

PROBABILITY PLUMES — GLOBAL ENSEWMBLE FORECAST — T126L23
CPTEC: 045:56W—-22:555 SA0O JOSE DOS CAMPOS (SP}
26JUNZ2005 12Z: Graenwhich Meridian Time: Vertical Dokbted Line: Midnight
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Surface Temperature ("C} — Probablllty for X deg intervals
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EEXTIIY 2a.I1H i BN s R A 1100
Surface Wind (m/s) — F'robub|l|ty for 0,2 m/s intervals
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CIN Comparacao de Modelos MASTER(HIEC
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Y
® ISSD Paula (Campo de Marte) ;I INenhum -
15
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Monitoramento e

Previsao de Nevoeiro

Imagem mais Recente - Diagndstico

20050215 0930Z

denso

CPTEC/NPE - GOES12
NEVOEIRO / STRATUS

G G

MONITORAMENTO DE PRECIPITAGAO

Ultima Atualizagdo: 22/04/2005 - 16h03
* Hordrio de Brasilia

Cidade Prec. Acum. das It 72hs GltmoDada  'ior3do
Cachoeira Paulista 15(rmm) 22/04/05 09h0o0
Caraguattuba 31(mm) 22/04/05 12h00
Cruzeiro 16(mm) 22{04/05 1zhon
Cunha F(mm) 22/04/05 o%hon
Guaratinguets -~(mm) 22/04/05 12hon
Itajuba 12(mm) 22/04/05 oshon
Paraibuna &(mm) 22/04/05 oshon
530 José do Barreiro 28(mm) 21/04/05 18hon
Silveiras 17(mm) 22f04/05 09hon

Vale do Paraiba e Serra da Mantiqueira

¢ -Normal Até 49mm “ - Normal

< - Atencdo Entre 50 & 79mm

@ - Alerta  Acima de 80mm ]

-- Auséncia de Dados

Yale do Paraiba - Litoral Norte e Serra da Mantiqueira

22,5
7.0
28,0

Critério para Alteracdo dos Niveis
Litoral Norte - Caraguatatuba

Diagndstico

lite | Ondas |

Energa | Dados Observacionis | Pesq. &

Prognéstico

Temp. Winima Observada  Temp. do Ponto de Orvalho

LJHa0@ drugoda do dla 26/04/2003

Praviaao de Geados

“ ‘Escu\ha Vﬂ

Diagrama "Tempo-Longitude”

Imagem do Satélite GOES

Evolugao de TMin e Td Observada

Temperatura Hora da Temp* Condigo

09h00 v
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09h0o o
12h00 o
09h0D o
09hoD 0
18h00 ¢
03hoo e

Até 79mm
< - Atencdo Entre 80 e 119mm

- Alerta  Acima de 120mm
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Imagemi 3de 5 D)

Condligdes @Favorivel #Minima @Nenhuma

Alta Extra Tropical

= Avalacls do Hodsla.

0 dpeki
Taua de Fressadn Totsh

Taua de Fruisadn Anteopogénicar

[Tseaths  varibwal =]

Gamteniraio de Pabuentes
53 Dk - TREEEIARAS

Tecalha & varidvsl =]

[Tecaln & varbeal

=

unwentrayde e Pubsentes
S5o Nade - TROCEBRAS

B e Pubetes
Faala Rasgionalt Fecala 3
[Teceihs 3 varisval =] [Tscaths  varidval =]

B e Pubetes

[Teceths 3 varibval =]

Copyright SINPE/EPTEE

Home CPTEC | Temp Numéricas | Satelit

:: Costa Brasileira

007 do a i R
P alt. sigf. Dir. Média das Ondas
b Paricds d= Pice
e
» Magnitude e DiracEo do Vanto
» Pericde Madic

modelo Global

» Al Sigh. Dir. Média das Ondas
b Periado de Fica
b Abra = Diresda de Swal
» Magnituda e Diresdo do Vanto
m F Perfade Média

————

Segunda, 07 de Junho de 2004

Altura(m) Agitagio  Vento(mis)
Flariangpolis-5C 1.6 Fraca 1.7 - wiw
Paranagui-PR 1.5 Fraca  d.4 - WHW
Racifa-PE 1.4 Fraca 7.9 - sE
Rio de Janeiro-R1 1.5 Fraca zz-w
Rie Grande-RS 1.7 Fraca 4.2 - 5w
Salusdar-Ba oy Fraca 5.3 - ssE
Santos-sP 1.5 Fraca 13w
S3a Luis-MA 0.9 Fraca 3.3 - ESE
S5 Sebastifo-SP 1.5 Fraca 2.2 - Whiw
Vitaria-ES 1.3 Fraca 2.1 - ssw

Atualizado em:07i0804 Outras cidades b

3
>
3

:: Previsbes Globais

Altura Si

# dique para ver snimacdo do mapa intairo

Cidade: | — Escolha uma Cidade — =]

“:Tabua das Marés

cidade: [AP - Barra Norte do Rio Amazonas |

was: [dunha <] ne: [2004 =

Larya Escala,
[Tscatha  varibvsl =]

= Dascrigho do Madalo fam eglds) o Publicagles

MS

« 2005
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Monitoring of atmospheric pollution produced by forest burnings

CPTEC /INPE /M
?u (rhon{l pgsb}ﬁ{j%m — Tota

Imicializacac:
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/2003 00Z)

R —

aow

& Ministério da Ciéncia e Tecnologia

‘ r"’ .:

L

Histérico >>
Home CPTEC / Tempo / Clima ! PrevisGes Num
Segunda, 07 de Junho de 2004

:Emissbes de Queimadas

i o 2

a0W A0W

1644  Se12  Se-10  Se-08  1e-05
kg[CO] I m2 s

Taxas de Emissées por Queimadas:

IEscoIha a varidvel 'I

Concentracio de Poluentes
530 Paulo - TROCCIERAS

lEscoIha a varidvel 'I

Concentracio de Poluentes
Escala Regional:
!Escolha a varidvel 'I
Concentracio de Poluentes

Larga Escala:
IEscoIha a varidvel vi

@% * Perfil Vertical

Ica

3

* Avaliagio do Modelo

3y

OPATINOSTEICTR - F=3ICae

150 400 1500 5000
€O (ppb)

Taxa de Emissio Total:

Escalha a varidvel vi

Concentracio de Poluentes
530 Paulo - TROCCIBRAS

!Escolha a varidvel -i

Concentracio de Poluentes
Escala Regional:
!Escolha a varidvel -i
Concentracio de Poluentes

Larga Escala:
IEscoIha a varidvel -i

BOW FOW a0W 40W

1844  Se12 Se-10  Se-08  1e-05
kglCO] i m2 5

Taxa de Emiss3o Antropogénica:

iEscoIha a varidvel 'I

Concentracio de Poluentes
%30 Paulo - TROCCIERAS

IEscoIha a varidvel vi

Concentracio de Poluentes
Escala Regional:
IEscoIha a varidvel vl
Concentracio de Poluentes

Larga Escala:
IEscoIha a varidvel 'I

* Descrigio do Modelo (arm ingléz) ® Publicagies

Pagina em fase de testes. Desculpe-nos por eventuais falhas.
& Ari ptec.inpe.bi

g e

jos: longo @cptec.inpe.br, sfrei

Copyright @ INPE/CPTELC
r A 5

ios e fou
webmaster@cptec.inpe.br
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Sub-Bacia Pamaiba
Bacia do Atlantico Norte
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Precipitacac desde out 2002

Precipitacao desde out 2002

450 . f [
Bacia_do Rio BPrecipitacao 450 . . "y
Sa0. Francisco . Bacia do Rio BPrecipitacao
400 Media Lango Terma {(MLT) Tiete Media Longo Terma (MLT)
MLT abr=118.7mm 420 WMLT abr=77 2rnm
Bacia do Prec. 01/04’_{05—1 0/04/05=8.3mm Prec. 01,/04/05_10/04/05=30Trmm
Bacla do Tocanting. s 380 WLT Qut_Apr=440.4mm -
530 Francisco 350 MLT Qut_Apr=1135.0mm
Sub Bacis Alfo Pasacil ) Prec. 01/10/04_10/04/05=244.7mm Prec. 01/10,/04_10/04/05=1063.1mm
Bacia z:l':garaﬁ'a e k) 300 Prec. 10/04/05=0.4rmm 300 Prec., 10,/04/06=8.6rmm
h Sub-Bacia do Rio D
sopsaido o ). ot
j}, 230 250
Sub-Bacla Paraiba do Sul
et e e L .
3 20
Bacia do Parang
Bacia do Urugual Sub-Bacia Rio Tieté
3 Bacia do Parang 150 150
Sub-Bacia do Jacui
Bacia do Afléntco Sudests Sub-Bacia Paranapanema
Bacia do Parana 100 100
Ohllll I.ll ].l].lj. ll ll l ]_ j__ {4 .IJ-].-]-—. L l.-— . - .l-
OCT  JAN  APR UL OCT s APR JUL acT JAN SCTahtl APRL - OCT e AR UL DCT e PR
w02 03 2004
Precipitacao desde out 2002 Precipitacao desde out 2002 Precipitacas desde out 2002
#01 Baciq do Rio BPrecipitacao 01 sup Bacia do BPrecipitacao 4501 Bacia go Rio BPrecipitacao
- Rie_Grande Media Lange Terma (MLT) Jasui Media Lango Termo (MLT) Uruguai Media Lango Terma (MLT)
MLT abr=&0.8rmm 400 MLT abr=10Z.4mm 400 MLT abr=143.1mm
Prec. 01/04/05_10/04/05=13 5mm Pree. 01,/04/05_11,/04/05—104.3mm Prec. 91/04/05_10/04/05=152.3mm
J&0 MLT Qut_Apr=1295.4mrn 350 MLT Qut_Apr=832.1mm J50 MLT Qut_Apr=1091.2mm
Prec. 01,/10/04_10/04/05=1072.3mm Prec. 01,/10/04_11/04/05=612.1mm Prec. 01/10/04 10/04/05=622.2mm
360 Frec. 10,/04,/05=1.1mm 306 Prec. 11,/04,/05=0.2rmm 300 Prec. 10,/04/05=47rmm
250 250 250
200 200 any
150 150 150
100 100 100
| “ . Il | LI \ ) HH[ \
o LA .lL.Ll—. REN lL—L. N oL l pbtilliliilliid l .
OCT  JAN APR JUL OCT  JAN APR - JUL OCT  JAN  APR acT JAN APR OCT JAN AF’R JUL DCT JAN OCT  JAN APR JUL 90T J,’.\N APR UCT .JAN
2002 2003 2004 2005 2002 2003

2002 2003



Anomalia de Prac;pitucuo em_ Abril {mm}
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Climatic Forecasting JUNWULIAGO 2005

N

Analysis and

_—" evaluation

7 média
= Alta

Ministério da Ciéncia e Tecnologia . -
Ministério da Agricultura, Pecuaria e Abastecimento Lot

Anomalia de precipitacas - (r_min=0.3)
Previsaa:MAY —JUL/! S_rn
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Satellite Facilities for Data acquisition

Cuiaba Satellite Facilities Center CPTEC - Satellite Division

Satellites:
R ‘
BasE-1 GOES-12

{5 T ol Meteosat-7

AR ATAE NOAA 14, 15, 16, 17
EOS-AM Terra
EOS-PM Aqua
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GOES and METEOSAT - Cachoeira Paulista

o

GOES-12

CUIABA (2 NOAA)
CUIABA (1 AQUA/TERRA)
CACHOEIRA PAULISTA (1 NOAA)
CACHOEIRA PAULISTA (3 GOES)
CACHOEIRA PAULISTA (1 Meteosat)
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Users and Data Sources

e Data Sources:
— Brazilian automate stations (not in GTS)
— Satellite Data and derived products
— GTS (Global Telecommunication System)

 Data Users:
— Database for research purpose
— Data Assimilation for numerical modeling
— Weather Forecasting
— Data products for Webpage.
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The first operational data system

o Systems have been brought from international centers

 They need to be adapted and modified to local
requirements

o System operational since 1996 for GTS data.

FUlp > Dlze:(z:r;(rzlaer;s > daling:se | IS
(GTS) (ECMWEF) (Meteofrance) (ECMWF)
assi[r)na}r:tion SABE

(GMAO/NASA) (COLA)
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Maintenance Problems:

 The system has been installed with success
o After years in production, problems appears:

Data types, messages and volume have increased and evolved.
Machines became old, and slow for the new data-volumes.

The modified systems, and the interfaces, requires maintenance
and dedicated trained teams.

Key people have moved out.
Sometimes replacements can be hard to obtain, and train.

Some of the modified systems became tied to the machines and
operational systems (no portability).

An upgrade or change in a slot of the sequence can perturb the
entire system

e Sometimes, resources for maintenance are harder to
obtain than to build and install new systems.

B:&a1

2005
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Some Operational Issues:

 The communication system design depends on
crontabs and scripts to drive the FTPs.
— Sometimes these scripts requires human intervention.
— There were no backup source for data.
— Complicated local interfaces requires local experts.

e With a lot of scripts, crontabs and interfaces the
system can be slow.

 Weather forecast people wants speed !
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The system for
Weather forecasting

Systems and data on Internet have evolved.

Global data are available in many sites, in many
countries.

Internet is easy to use.

If our system Is slower by 5-15 minutes that is
enough...

We can have a system, but our meteorologists
can prefer the Internet !!
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To Improve our system:

 We search for:
— A system faster and easier to install and maintain
— That requires none (or simple) adaptations and local interfaces
— A modular e scalable system and sub-systems
— Use of open-source free tools whenever possible

 We also need:
— Redundance for stabllity
— Tools that can be replicated on other institutions (cooperation)

* Only one system for everyone ...or... one system for
each user and activity ?

B:&a1

2005
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Our present work:

Improving the modularity of our system
— Reducing the home-made interfaces

— Substituting scripts for ECMWF’'s SMS

— Using PERL for the scripts

Substituting our modified subsystems with the
new versions from the original centers, when
possible:

— ECMWF's pre-processing and metview
Porting some systems for new machines

B:&a1

2005
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 |Installing new tools and systems for some users
— Easy to install and maintain
— Open-source and free software

 What is the best tool here ?

— LDM for some data communication.

— GEMPAK and others visualization tools.

— New decoders for GTS data (perl-NetCDF)

— Building simpler databases for specific uses (MySQL)
e Our system must be:

— as fast as the Internet
— more stable than the Internet.
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Our Present Data System

We are upgrading our present display and analisys tools
(Metview and GRADSs), as well the decoding and
archiving systems.

We installed an additional system for weather
forecasting monitoring using GEMPAK.

The relational database is good to data assimilation and
research, but the weather monitoring do not depends
from your performance anymore.

With several systems running in parallel, we have 1
system for data assimilation and numerical modelling, 3
for weather forecasting, 2 for product generation. and
redundancy in the processing system.
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Our Data Acquisition system:

 Data flow Is the major cause for
systems fails

 We began to use a free and open-
source software, the LDM:
— Improvements on our operational
stability !
— Now we are connected to the

IDD, a network for research and
academic purpose.

— |DD is our redundant data source.
— We also are using this system to
deliver our data to universities.
 We are installing our system in
universities, and sending them all
our data (under WMO resolution
40).




S0 Ministério da Ciéncia e Tecnologia B: &3

CPEC o 2005
Concluding Remarks

A second system can be very useful sometimes.

 The use of plug-and-play systems is a fast and cheap way to
assemble a second system for redundancy and testing
« With systems specific for some users:
— we resolved the performance problems
— It was a fast and cheap way.
— Now we have time for a better work on more sophisticated systems

e Replication of our systems in universities and other institutions can
return some benefits:

— Improvements to our systems
— Trained people
— Easier cooperation
* With several systems we can extract the best of each one



