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DADOS CLIMA

DADOS GLOBAIS REANALISES
resolugdo espacial: 2°x2° 1°x1° 0,75°x 0, 75° 0,5°x 0,5°
resolucao temporal: anual, mensal, diario, péntada, horario

MAPAS ATMOSFERICOS ( > 50 variaveis)

VENTO, TEMPERATURA, PRECIPITACAO, UMIDADE,

nebulosidade, radiacao OC, radiacao OL, fluxo calor
sensivel, latente, ROL, etc



DADOS CLIMA

DADOS E CENTROS DE PREVISAO DE TEMPO E CLIMA

O

O

O

Coleta em campo
Torres micrometeoroldgicas (LBA)

(sensores aferidos e calibrados)

NCEP-NCAR (EUA)
http://www.esrl.noaa.gov/psd/cgi-bin/data/getpage.pl

NASA (EUA)
http://data.giss.nasa.gov/

ECMWEF (EUROPA)
http://apps.ecmwf.int/datasets/



DADOS E CENTROS DE PREVISAO DE TEMPO E CLIMA

o JMA (JAPAO)
http://jra.kishou.go.jp/JRA-55/index_en.html
o CPTEC - INPE (Sao José dos Campos)

www.cptec.inpe.br
o INMET (dados estacoes)
http://www.inmet.gov.br/portal/

o ANA - Hidroweb (precipitacao e vazao)
http://hidroweb.ana.gov.br/



DADOS CLIMA

MUDANCAS CLIMATICAS GLOBAIS

PROJECOES CLIMATICAS
NCEP-NCAR
NASA

http://www.esrl.noaa.gov/psd/ipcc/ocn/



http://www.esrl.noaa.gov/psd/ipcc/ocn/

DADOS CLIMA

Data Coverage, 10 April 2009
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Data Coverage, 10 April 2009
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Annual Global Monitoring  1-15M10/2008
SYNOP reports made at 00, 06, 12 and 18 UTC at RBSN stations

Percentage of reports received:

WMO Secretariat
& 90 to 100% (2912 stations) | | i
= 45 to 90% {EH? 5‘|Bﬁﬂl'l5] wd;mmhmi!:ﬂﬂré!m;m:::qd mﬂﬁmﬂmﬁaﬂ:
Less than 45°% (325 stations)
® Silent stations (350 stations)




PRESAO AO NIiVEL DO MAR

Repeat of Fig. 6.30 Monthly Composites: Sea Level Pressure and Surface Winds
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Data: NCEP/NCAR Reanalysis Project, 1959-1997 Climatologies
Department of Geography, University of Oregon, March 2000




Mean Vertical Motion (W, Pa s-1) for 1968-1995
December - February
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Zonal Wind: Composite Mean for 1979 - 2009,
NCEP/NCAR Reanalysis (m s-1)

NOAA/ESRL Physical Sciences Division
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TEMPERATURA DO AR -2m

b Air Temperature at 2 meters : July

50 40 35 30 -25 -20 45 10 5 0 S5 10 15 20 25 30 35°C

BT T T T T T .

NCEP/NCAR Reanalysis project, 1959-1997 Climatologies
Department of Geography, University of Oregon, March 2000




TEMPERATURA DO AR -2m

a Air Temperature at 2 meters : January

50 40 -35 30 -25 -20 45 10 5 0 S5 10 15 20 25 30 35°C

[ [ T
NCEP/NCAR Reanalysis project, 1959-1997 Climatologies
Department of Geography, University of Oregon, March 2000




DADOS CLIMA

PRECIPITACAO GLOBAL

Average Annual Observed Precipitation (GPCP, 1979-2003)

mm/day

0 © -
o

CaaRNNLWwERGOAN D
R T )

Observed (GPCP)

=] ] (] el Neale et al. 2011



Mean precipitation (shaded), 925 hPa horizontal wind vectors,
and 500 hPa geopotential heights (contours)
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DADOS CLIMA

TEMPERATURA ANIMACAO - NASA

http://earthobservatory.nasa.gov/GlobalMaps/view.php?d1=MOD LSTAD M&d2=CERES NETFLUX M



http://earthobservatory.nasa.gov/GlobalMaps/view.php?d1=MOD_LSTAD_M&d2=CERES_NETFLUX_M

DADOS CLIMA

VAPOR D’AGUA INTEGRADO

https://www.meted.ucar.edu/nwp/climate models/media/flash/ccsm3 apr.swf



https://www.meted.ucar.edu/nwp/climate_models/media/flash/ccsm3_apr.swf

DADOS CLIMA

IR GLOBAL ANIMACAO

https://www.meted.ucar.edu/nwp/climate models/media/flash/global ir loop.swf



https://www.meted.ucar.edu/nwp/climate_models/media/flash/global_ir_loop.swf

DADOS CLIMA

CIRCULACAO TERMOALINA

www.meted.ucar.edu/tropical/textbook 2nd edition/media/flash/NASA Thermohaline Circulation.swf



http://www.meted.ucar.edu/tropical/textbook_2nd_edition/media/flash/NASA_Thermohaline_Circulation.swf

DADOS CLIMA

UMIDADE ESPECIFICA

http://www.meted.ucar.edu/tropical/textbook 2nd edition/media/flash/jul spec humidity.swf



http://www.meted.ucar.edu/tropical/textbook_2nd_edition/media/flash/jul_spec_humidity.swf

DADOS CLIMA

Prevailing Winds and TRMM Rainfall for January and July

s T e
T

Rain Rate (mm/day)

4 B 8 10 12 14 16 18+
Wind Velocity (10mis) —
NASA (Adapted from Wenhong Li)



DADOS CLIMA

PRECIPITACAO GPCP AMERICA DO SUL
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Média anual (1979-1995) de precipitacdo (mm) na América do Sul



MUDANCAS CLIMATICAS GLOBAIS
COMPARACAO ENTRE FONTES DISTINTAS

tendéncia linear de precipitacao nos ultimos 60 anos

TENDENCIA 1850-2010
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(Costa TM, 2015)



Temperatura do ar em 1000 mb

HWGER HGAR Feonalysis
1956mE oir [C) Composite &nomaly 1881-2010 clime
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Precipitacao diaria 2010/2011 : Regiao 114

amm ~nomalias positivas
& Anomalias negativas
—— Inicio Estacao Chuvosa
—— Fim Estacao Chuvosa
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Precipitacao diaria 2011/2012 : Regiao 114
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— Fim Estacao Chuvosa
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Precipitacao diaria acumulada (mm)

Precipitacao diaria (mm)
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Precipitacao diaria 2013/2014 : Regiao 114

e /nomalias positivas
ammm Anomalias negativas
—— Inicio Estacao Chuvosa
—— Fim Estacao Chuvosa

2013-2014
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Precipitacao diaria 2014/2015 : Regiao 114
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http://www.cptec.inpe.br/

Anomalia de precipitagao (mm)

. Anomalia de precipitagdo (mm)
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EXEMPLO DE ESTUDO DE CASO CLIMATICO

Caio Coelho et al. (2015) Climate Dynamics

“The 2014 southeast Brazil austral summer drought: regional
scale mechanisms and teleconnections”

http://link.springer.com/article/10.1007/s00382-015-2800-1/fulltext.html



http://link.springer.com/article/10.1007/s00382-015-2800-1/fulltext.html

Correlagao entre Vazao (anomalia) e TSM (dtrend): sub-regiao Norte

4 A

vazao fluvial no norte
da Regido Norte do
Brasil

1976-2010
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PACIFICO ENOS

escala de variacao caracteristica -» interanual

El Nino Southern Oscillation
El Nino La Nina




IMPACTO CLIMATICO GLOBAL DE EVENTOS LA NINA

La Nifia’s Impacts Cold Episode Relationships, December - February
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IMPACTO CLIMATICO GLOBAL DE EVENTOS EL NINO

b El Niflo’s Impacts Warm Episode Relationships, June - August
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IMPACTO CLIMATICO GLOBAL DE EVENTOS EL NINO

a El Nifio’s Impacts Warm Episode Relationships, December - February
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Weak centered on 10 MAR 2010
SST (*C)

Weak cenierad on 10 MAR 2010
SST Anomalies {"C)
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Anomalia de Temperatura da Superficie do Mar
11{05/:1”.1115 a 18/05/2015

Temperatura da Superficie do Mar
1/05/2015 a 18/05/2015
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Anomalia de Temperatura da Superficie do Mar
16/09/2015 a 23/08/2015
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[a] SST Anomalies °C
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http://www.meted.ucar.edu/tropical/textbook 2nd edition/media/flash/sst anim two strong elnino.swf

http://www.meted.ucar.edu/tropical/textbook 2nd edition/media/flash/sst anim two strong lanina.swf



http://www.meted.ucar.edu/tropical/textbook_2nd_edition/media/flash/sst_anim_two_strong_elnino.swf
http://www.meted.ucar.edu/tropical/textbook_2nd_edition/media/flash/sst_anim_two_strong_lanina.swf

ENSO - estrutura vertical do Pacifico

El Nifio Developing La Nifia
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Standardized Departure
|
b

Cloud to Ground Lightning Flash Density
1997-98: Dec, Jan, Feb 2000-01: Dec, Jan, Feb

LaJoie and Laing (2008)
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EL NINO MONITORAMENTO

Global Tropical Moored Buoy Array
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DADOS CLIMA

CORRELACAO LINEAR
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CORRELACAO ESPACIAL

negativa

ﬁ)istribuigéo espacial da correlagéh

entre as séries temporais de altura
geopotencial (mgp) (JFM) em todos
os pontos do hemisfério norte e um
ponto especifico no Pacifico Norte

A seta amarela indica a orientacao
meridional da estrutura espacial no
padrao de correlagao.

\ Prashant Sardeshmukh (CDC/OAR) /




PADRAO PNA ENLN

Pacific-North America Pattern during Extreme El Nifio and La Nina
El Nifio
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Pacific Decadal Oscillation

positive phase negative phase

=) condicodes
umidas
no SW dos EUA

==> condicdes

[o] = secas
3 0] ) no SW dos EUA
: .
~ o PDO é altamente
5 correlacionada com grandes
L alteracoes de cardumes e
awmese \  @COSSIStemas no Pacifico
ms da PDO n&o sio Norte

conhecidas,
0 que limita sua previsibilidade;
contudo algumas simulacdes climaticas
tém produzido oscilacbes
\similares a PDO




PDO x precipitacao América do Sul
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Correlacao linear entre PDO e precipitacao mensal (Univ. Delaware) na América do Sul,
entre 1970 e 2010.



CORRELACAO ENTRE TSM E PRECIPITACAO

1 08 06 04 02 0 02 0.4 06 08 1
Comrdation SST TDI and landprecipitation TDI

ML/G4/991

Correlation between the Atlantic cross ITCZ SST difference as defined by Servain (1991, J. Geophys. Res., 15137-15146),
and station rainfall. This figure is done for annual averages of both the index and the rainfall data from 47 years. The pattern
of the Atlantic SST is very similar to the NAO pattern: i.e. during strong phases of the NAO, there are strong westerlies and
north-easterlies, colder SST, and thus the ITCZ is further south. When ITCZ is further south, the correlation with Tropical
Dipole Index (TDI ) is negative, less precipitation over the Sahel region and more precipitation along the coastline in the Gulf
of Guinea, more precipitation in the Nordeste Brazil as well (Y. Kushnir and G. Krahmann, 19398, personal communication}m



DADOS CLIMA

GRADIENTE MERIDIONAL DA TSM
ATLANTICO TROPICAL

Dipolo de TSM do Atlantico (1964-2009}
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GRADIENTE DO ATLANTICO TROPICAL
Quando as aguas no Atlantico Sul estao
mais frias que o normal, o Sistema de ID = TSM'ATN - TSM’ATS
Alta Pressdo do Atlantico Sul e os - — R

ventos alisios de sudeste se
intensificam

Se, neste mesmo periodo, o Atlantico
Norte estiver mais quente que o
normal, o Sistema de Alta

Pressao do Atlantico Norte e os ventos
alisios de nordeste estarao mais fracos

-

# Fase positi

do Equador e é propicio a ocorréncia de '8 ID >0
periodos com chuva abaixo da média ou g
muito abaixo da média para o setor norte

do Nordeste do Brasil.

Este padrao favorece o desloca- mento da A
ZCIT para posicoes mais ao norte da linha




GRADIENTE DO ATLANTICO TROPICAL

Quando as aguas no Atlantico Norte estao ‘ ID = TSM ATN — TSM ATS

mais frias que o normal, o Sistema de
Alta Pressao do Atlantico Norte e os
ventos alisios de nordeste se
intensificam.

Se, neste mesmo periodo, o Atlantico Sul
estiver mais quente que o normal, o
Sistema de Alta Pressao do Atlantico
Sul e os ventos alisios de sudeste
estarao mais fracos.

‘¥ Fase negativa

do Equador e é propicio a ocorréncia e ID<O
de anos com chuva acima da média ou gy

muito acima da média para o setor
norte do Nordeste do Brasil

Este padrao favorece o desloca-mento da
ZCIT para posi¢coes mais ao sul da linha



GRADIENTE DO ATLANTICO TROPICAL

Atlantic: MCA mode 1 Padrdo espacial do 10 modo da ACC
SST, 10m Winds no Atlantico

topo = regressao do 10 modo de
ACC normalizado de TSM e vento

Os vetores de vento sao plotados
onde a significancia é alta (95%)

em baixo - padrio espacial do 10
modo de ACC para precipitacao
(mm/day). Em geral, as regioes
pintadas apresentam valores de
significancia superiores a 95%

Chiang e Vimont (2004)
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MODOS ANULARES

http://www.atmos.colostate.edu/ao/introduction.html



http://www.atmos.colostate.edu/ao/introduction.html

DADOS CLIMA

OSCILACAO DO ATLANTICO NORTE - OAN
NORTH ATLANTIC OSCILLATION - NAO

REOF (10.2%) shown as
regression map of 500mb height (m)




MODO ANULAR SUL SAM

FASE POS FASE NEG reducéo atividade
' = de ciclones

aumento da atividade

Variacdo da localidade e intensidade das trajetorias de tempestades de acordo
com a fase da SAM. As cores azuis indicam reducao da atividade das
tempestades e as cores vermelhas indicam o aumento da atividade.

Na fase negativa da SAM (direita), a atividade das tormentas aumenta sobre

0 sul dos oceanos e reduz proximo a 40°S.
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MODO ANULAR SUL - SAM

OB ammisinm WISk =

Ermaaa oo PPkl

Figure 4 - Precipitation anomaly for the negative (-) and positive (+) SAM phases during the summer (a, e), autumn (g, f), winter (¢, g) and spring
{d, h) seasons in the period 1980-1999. Dot lines indicate areas with statistically significant anomalies at the confidence level of 90%.
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FRENTE FRIA AMERICA DO NORTE

C:\Users\NOT HP-2760\Desktop\KINGSTON\DISCIPLINAS\FILMES\ColdFront-March2013



../FILMES/ColdFront-March2013.mp4
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Night Lights

C:\Users\NOT HP-2760\Desktop\KINGSTON\DISCIPLINAS\FILMES\NightLights



../FILMES/NightLights (5).mp4

VARIABILIDADE CLIMATICA

Sites Material

https://www.meted.ucar.edu/

http://www.education.noaa.gov/cweather.html

http://www.schoolscience.co.uk/

http://resources.schoolscience.co.uk/ICl/11-14/materials/matchlpg2.html

Fourier
https://www.youtube.com/watch?v=3RJC8C3y0v0



https://www.meted.ucar.edu/
http://www.education.noaa.gov/cweather.html
http://www.schoolscience.co.uk/
http://resources.schoolscience.co.uk/ICI/11-14/materials/match1pg2.html
https://www.youtube.com/watch?v=3RJC8C3y0v0

