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Composition of the Atmosphere

[particu las en suspensién}

Gas Percentage
by Volume
All ot};eﬂ/r gases Nitrogen (N,) 78.084
T o
78% Nitrogeno hN Oxygen (0,) 20.946
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Capas de la atmésfera
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https://es.wikipedia.org/wiki/Atm%C3%B3sfera_terrestre
https://es.wikipedia.org/wiki/Ionosfera
https://es.wikipedia.org/wiki/Ionograma

Troposfera: Es la capa mas baja, en la que se desarrolla la vida y la mayoria de los
fenémenos meteorologicos. Se extiende hasta una altura aproximada de 10 km en los
polos y 18 km en el ecuador. En la troposfera la temperatura disminuye paulatina-
mente con la altura hasta alcanzar los -70° C. Su limite superior es la tropopausa.

Estratosfera: En esta capa, la temperatura se incrementa hasta alcanzar aproximada-
mente los -10°C a unos 50 km de altitud. Es en esta capa donde se localiza la maxi-
ma concentracion de ozono, “capa de ozono™, gas que al absorber parte de la radia-
cidn ultravioleta e infrarroja del Sol posibilita la existencia de condiciones adecuadas
para la vida en la superficie de la Tierra. El tope de esta capa se denomina estrato-
pausa.

Mesosfera: En clla, la temperatura vuelve a disminuir con la altura hasta los -140 °C.
Llega a una altitud de 80 km, al final de los cuales se encuentra la mesopausa.

Termosfera: Es la ultima capa, que se extiende hasta varios cientos de kilometros
de altitud, presentando temperaturas crecientes hasta los 1000 °C. Aqui los gases
presentan una densidad muy baja y se encuentran ionizados.
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Espectro electromagnético
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Espectro electromagnético
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Plot of Earth's atmospheric opacity (somehow the inverse of transmittance) to various wavelengths of electromagnetic radiation.



https://en.wikipedia.org/wiki/Opacity_(optics)
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https://en.wikipedia.org/wiki/Electromagnetic_spectrum
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The infrared atmospheric window is the overall dynamic property of the earth's atmosphere, taken as a whole
at each place and occasion of interest, that lets some infrared radiation from the cloud tops and land-sea surface
pass directly to space without intermediate absorption and re-emission, and thus without heating the atmosphere.



https://en.wikipedia.org/wiki/Infrared_window

Ley de Planck

Planck's law describes the unique and characteristic spectral distribution for electromagnetic radiation
in thermodynamic equilibrium, when there is no net flow of matter or energy. Its physics is most easily
understood by considering the radiation in a cavity with rigid opaque walls. Motion of the walls can
affect the radiation. If the walls are not opaque, then the thermodynamic equilibrium is not isolated. It is
of interest to explain how the thermodynamic equilibrium is attained. There are two main cases: (a)
when the approach to thermodynamic equilibrium is in the presence of matter, when the walls of the
cavity are imperfectly reflective for every wavelength or when the walls are perfectly reflective while the
cavity contains a small black body (this was the main case considered by Planck); or (b) when the
approach to equilibrium is in the absence of matter, when the walls are perfectly reflective for all
wavelengths and the cavity contains no matter. For matter not enclosed in such a cavity, thermal
radiation can be approximately explained by appropriate use of Planck's law.

Classical physics led, via the Equipartition theorem, to the Ultraviolet catastrophe, a prediction that the
total blackbody radiation intensity was infinite. If supplemented by the classically unjustifiable
assumption that for some reason the radiation is finite, classical thermodynamics provides an account
of some aspects of the Planck distribution, such as the Stefan—Boltzmannlaw, and the
Wien displacement law. For the case of the presence of matter, quantum mechanics provides a good
account, as found below in the section headed Einstein coefficients. This was the case considered by
Einstein, and is nowadays used for quantum optics. For the case of the absence of matter, quantum
field theory is necessary, because non-relativistic quantum mechanics with fixed particle numbers does
not provide a sufficient account.
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https://es.wikipedia.org/wiki/Ley_de_Rayleigh-Jeans
https://en.wikipedia.org/wiki/Ultraviolet_catastrophe
https://en.wikipedia.org/wiki/Planck%27s_law
https://en.wikipedia.org/wiki/Thermodynamic_equilibrium
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The Earth’s energy budget describes the
various Kinds and amounts of energy that
enter and leave the Earth system. It includes
both radiative components (light and heat),
that can be measured by CERES, and other
components like conduction, conwvection,
and evaporation which also transport heat
from Earth's surface. On average, and over
the long term, there is a balance at the top
of the atmosphere. The amount of energy
coming in (from the sun) is the same as the
amount going out (from reflection of sunlight
and from emission of infrared radiation).
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Clasificacion de nubes

e
———

= e
4000~ Altoestratos

1000 e —— 5 C
Nimboestratos

s
Estratos
p—

gt

Lo

; (t:islulo-s de hielo
(ris-iahs de hielo

Firrocﬁmulos Cristales de hielo

Altoestratos

Altecumulos

Liquida i
Cristales de hielo
ixju

Nimboestratos

[Estratocomulos SR

Estratos Liquida
omulos Liquida
umulonimbos ETHYTY

e

: Estratiforme

_ Estratiforme

- Dimension

vertica
Extensién
horizontal

Cumuliforme

Estratiforme

: (u'innlnformo

Estratfiforme

Cumuliforme
Estratiforme
Estratiforme

Comuliforme

Cumulifnrn;e 3

Estrafiforme

Meteores
mas
comunes

Uovia (debil)

- Coronas

Lluvia,rara

Llevizna

thuhus.co

‘ Chubosces
Torment

ONiZo..

Atlas de nubes


https://www.imn.ac.cr/atlas-de-nubes

Clasificacion de nubes
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How to identify and name clouds
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http://www.atmo.arizona.edu/students/courselinks/fall12/atmo170a1s2/coming_up/week_8/lect22_cloud_identification.html

How to identify and name clouds High altitude clouds

C
Cirrus (Ci) thin, white, filamentary appearance. =,
Form in cold air - not much water vapor. /‘/ e
Ice crystals. "Mare's tails” —

Cirrostratus (Cs) white layer clouds. Thin

enough to be pretty transparent. Can see
the sun or moon clearly. Enough direct Ny v Cs

. . | e e — b *
sunlight reaches the ground that objects \:u Csmlc vltw)
on the ground cast shadows. \-‘d

Haloes (caused by ice crystals) usually
indicate Cs. Cs clouds may sometimes arrive

Cirrocumulus (Cc) very small patches or ripples
of cloud. Uniform white color, not thick
enough to have grey shading. Not as common
as two other cirrus type clouds.

"
0

At sunset, Cc clouds may resemble the scales
on a fish - “mackerel sky” c e



http://www.atmo.arizona.edu/students/courselinks/fall12/atmo170a1s2/coming_up/week_8/lect22_cloud_identification.html

How to identify and name clouds middle altitude clouds
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Ce
A e Altocumulus (Ac) separate cloud elements about
the size of your thumbnail when you hand is
ﬂfﬁf’g held at arm's length, May have grey shading.
- -_—

Altostratus (As) gray cloud layer (thicker than A =
Cs). Sun may be visible through thin As but
will appear blurred or fuzzy. g —

it
Diffuse light, not much direct sunlight - objects
on the ground do not.cast.shadows...
Nimbostratus (Ns) gray cloud layer producing Ns
precipitation. Precipitation usually fairly
light, continuous, and may cover large area.

s s

T
i *

Thick As may resemble and eventually become Ns,

Fragments of cloud sometimes seen below Ns !
are called stratus fractus or “scud.”
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How to identify and name clouds low altitude clouds

Stratocumulus (Sc) separate patches of cloud or .
waves of cloud with widths about the size of Cumulonimbus (Cb) thunderstorm cloud

your fist.

Common low cloud type - "catch-all” category.
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How to identify and name clouds
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http://www.atmo.arizona.edu/students/courselinks/fall12/atmo170a1s2/coming_up/week_8/lect22_cloud_identification.html

Hidrometeoros o meteoros acuosos Litometeoros o meteoros de polvo

Lluvia, Llovizna, Chubasco, Nieve, Granizo, Calima, Calima de polvo, Humo, Ventisca,
Helada, Rocio, Escarcha y Niebla. Tempestad de polvo y Remolino de polvo.
Eolicos o meteoros de viento Electrometeoros o meteoros eléctricos
Tromba, Tornado, Turbonada, Ciclones Tormentas (Relampago y Trueno),
tropicales. Fuego de San Telmo, Aurora polar.

Fotometeoros o meteoros 6pticos o luminosos

Fenomeno de halo (Solar y Lunar), Arco iris,
Irisacion en nubes, Gloria 0 Corona de Ulloa, Espejismo.

Fuente: Clasificaciéon de los meteoros de la AEMET (PDF), wiki



https://en.wikipedia.org/wiki/Haze
https://es.wikipedia.org/wiki/Turbonada
https://es.wikipedia.org/wiki/Fuego_de_San_Telmo
https://es.wikipedia.org/wiki/Halo_(fen%C3%B3meno_meteorol%C3%B3gico)
https://es.wikipedia.org/wiki/Nube_iridiscente
https://en.wikipedia.org/wiki/Glory_(optical_phenomenon)
http://www.aemet.es/documentos/es/noticias/2002/Meteoros-folleto.pdf
https://es.wikipedia.org/wiki/Meteoro_(meteorolog%C3%ADa)

20 For o oo 2.

10
30 20

9/ 9/

. . . -
e < Units of Pressure Tipos de Presion
A BOILING POINT ~
220 |= : . o
— L]

—|[100 —100°C - 212°F —{ 31| |- Standard pressure is the atmospheric pressure at Presién i ool et
= OF WATER 200/|= | sea level, 760 mm of mercury. absoluta

= 90 190 ? . g . Presién es |la presion ejercida por la atmdsfera terrestre
Il g0 180||=— — Here is standard pressure expressed in other units: stmcafSHes Lt e e

- 170| |=— |

- = f i = es la determinada por un elemento que mide la
—||70 160 = Unit Abbreviation Unit Equivalent fo 1 atm Presion diferencia entre la presion absoluta y la

= 150| = Atmosphere atm 1 atm (exact) relativa atmosférica del lugar donde se efectia la
= 60 140 ; Millimeters of Hg mm Hg 760 mm Hg medicion

= 130] 1= Torr torr 760 torr Presion . : :
= 50 120 Eﬁ Tnches of Hg n. Hg 99 Hg diferencial es la diferencia entre dos presiones

- 110| = ; : . 1
—[|40 100/ - Pounds per square inch Ib/in (psi) 147 Ib/in? es la diferencia de presiones entre la presién

- 20 = Pascal Pa 101,325 Pa Vaci atmosférica existente y la presion absoluta, es
—130 = Kilopascal kPa 101.325 kPa aclo decir, es la presion ,medida por debajo de la

- 80 ; atmosférica
_: 20 70 ; Convright © 2005 Pearson Education. Inc.. publishing as Beniamin Cummings

E 60 E Chapter9 8 Presitn o) P Presitn ke
—~MW10| FREEZING POINT |50 & it ] finit "W""“, (‘»‘ e

- 40 fI=— i
—N 0 |=— 0°C -- 32°F == 30 = Presion Yy Temperatura
= OF WATER ig %: Presién Manométrica: a ‘E ‘a

P ™ P, Py = Po + AP P = Poy, + AP
Ar>0) Ar<o)
) Presidn del gas igual a () Presion del gas mayor (¢) Presién del gas menor
CELSIUS FAHRENH E|T presion barométrica que presion barométrica que presion barométrica
M. RAMIREZ G. =]

es wmenor e €l oo w) for b g )

Six's thermometer (termémetro de maximas y minimas)



https://en.wikipedia.org/wiki/Six%27s_thermometer

Punto de rocio

El punto de rocio o temperatura de rocio es la temperatura a la que empieza a condensarse el
vapor de agua contenido en el aire, produciendo rocio, neblina, cualquier tipo de nube o, en caso
de que la temperatura sea lo suficientemente baja, escarcha. Wiki.

Saturation Fraction of Water in Air at Sea Level
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https://es.wikipedia.org/wiki/Punto_de_roc%C3%ADo
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