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O Sol € a nossa fonte de energia

Sem o Sol, a temperatura
na Terra seria -270°C

SOHO (ESA and NASA)
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Solar Radiation Spectrum

' Sunlight at Top of the Atmosphere
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Atmospheric Energy Balance
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Absor ptivity
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Absorptivity of various gases of the atmosphere and the
atmosphere as a whole as a function of the wavelength of radiation.
An absorptivity of zero means no absorption while a value of one
means complete absorption. The dominant absorbers of infrared
radiation are water vapor (H,0) and carbon dioxide (CO,). Oxygen (0,)
and ozone (O,) absorb much of the sun's ultraviolet radiation.



'/ The Greenhouse Effect
-

Some sunlight that hits
the earth is reflected.
Some becomes heat.

>0z and other gases
in the atmosphere

trap heat, keeping
the earth warm.
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. : ¢¢ cool dry air
e 2

Convecgao e Nu '~~~

* Como a maior parte da -
absorvida na superticie, H
esquentando a atmoste

cloud edge_ /

sinking

warm updraft cold downdraft

O ar quente é
menos denso e
sobe, pois o ar

frio que esta
em cima €
mais pesado.
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Nuvens e Frentes

* Uma outra maneira
muito comum de formar
nuvens € quando uma
frente fria encontra uma
massa de ar quente

cirrostratus

cumulonimbus

front altocumulus

cold airmass” . . 'marm air mass
il;’ PPN &K.A.Lemke




Dia e Noite

* A energia que recebemos do Sol também ndo é
distribuida igualmente pela superficie do planeta!

e Giro em torno do proprio eixo
e O eixo é inclinado em relacdo a 6rbita em torno do Sol







Distribution on the Earth

Hot air rises at
the equator

Cold dry air decendes
at high latitudes
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Circulacao de grande escala

Onde o ar sobe

o ©2008 HowStuffWorks ha mUItaS

Key . %4 | nuvens e
Warm Air ey e f\ : precipita(;éo

Cold Air
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Ferrel
Cell

Inter-Tropical
Convergence
Zone 3

Subpolar lows

/ Onde o ar desce

Equator ha desertos >
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Localizacao dos grandes desertos

* Nas latitudes onde o ar desce seco e frio, ha
precipitacdo € pouco e as regioes sao desérticas.

DISTRIBUTION OF
NON-POLAR ARID LAND
(after Meigs, 1953)
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Circulacao global

* Como a terra gira, por
inércia, a atmosfera acaba
ficando para traz.

e A célula de Hadley fica
inclinada no equador,
formando os Alisios.

e Ja 0 ar que desce em
latitudes mais altas esta
girando mais rapido que a
chdo (ele estava no EQ), e
a circulacao € ao
contrario




* Os ventos proximos da
superficie forcam o
surgimento de correntes
oceanicas
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Oceanic circulation




Circulacao de Walker

* Devido a presenca constante dos ventos alisios, a dgua
mais quente vai sendo empurrada para oeste.

* Esta regido de aguas
quentes for¢ca uma
convecc¢ao constante..:

2007 mean sea surface tem

* Estas células formam a
circulacao de Walker.




Precipitacao

* A distribuicdo global dos ventos, e principalmente de onde
eles sobem e descem, determinam em grande parte a
distribuicdo da precipitacao

Pentad mean Precipitation (mm/day): Annual mean
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Circulacao da Atmosfera

A terra recebe energia do sol, a maior parte chega na
regido tropical e é absorvida na superficie.

Esse aquecimento desigual forca o surgimento de
ventos na atmosfera e de correntes no oceano.

Esta circulagao redistribui a energia

A teoria que explica o movimentos dos

fluidos é chamada de dindmica dos
fluidos.
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Antropogenic? Yes!
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Same thing now on ocean sediments

Shell of Foraminifera's is made of CaCOj,
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Lisiecki and Raymo (Paleoceanography, 2005).



P
Amazonia: 3 different types of aerosols

Biogenic‘(;’)rimary and SOA) Biomass Burning Dust from Sahara




Aerosol single scattering albedo:
highly variable




Large scale aerosol distribution
in Amazonia

* Severe health effects on the
Amazonian population (about 20
million people)

» Climatic effects, with strong effects on §
cloud physics and radiation balance. |

* Changes in carbon uptake and
ecosystem functioning




* Interaction of the
aerosol with the
radiation field
depends:

e Size
e Shape
e Surface properties

Biomass Smoke
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Nucleation Accumulation Coarse

V¥ Number = W Volume

10 100 1000 1000
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Aerosols can be very different

Saharan dust DO W B @ . Smoldering
in the USA &, N/ - smoke, Amazon

) Smoke Cluster
\from Amazon

Flaming smoke, I
O
Amazon










Anthropogenic

Natural

RF Terms

Radiative forcings of the global climate system IPCC 2007
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Forcante radiativa do sistema climatico global (IPCC 2013)
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Observation of Temperature
Increase - o

Global Temperature Time Series 1940s .
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(2) Sea level
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Sea Level Rise (cm)

Despite it all...
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Temperature anomaly (K)

Only explained by

* natural+antropogenic
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Why smog is harmful

Ozomne, the main ingredient in smog. is one of the most
widespread air pollutants and among tHhe most dangerous.
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