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Ano: 2020
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Fina capa gaseosa: — »N,,0,,H,0,0,,CH,

Y

h=100km,R,=6371km

Actor protagonicode = | Nos protege de la
la vida en la Tierra: radiacion solar
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En su ausencia, no

En su ausencia, los  tendriamos
dias serian océanos o lagos
extremadamente
cglldos y la noches Es muy importante
frias estudiar su evolucion




Fractional

Molecular concentration Z m,= 100 unidades
Constituent” weight by volume
Nitrogen (N;) 28.013 78.08% m;,
Oxygen (O3) 32.000 20.95% - Z m,
Argon (Ar) 3995 0.93% 4 > m,= 1000000 unidades
Water vapor (H,0) 18.02 0-5%
Carbon dioxide (CO,) 44.01 380 ppm
Neon (Ne) 2018 18 ppm
Helium (He) 4.00 5 ppm %
Methane (CH4) 16.04 1.75 ppm
Krypton (Kr) 83.80 1ppm — >
Hydrogen (H2) 2.02 0.5 ppm
Nitrous oxide (N,O) 56.03 0.3 ppm
Ozone (O3) 48.00 0-0.1 ppm

9 So called greenhouse gases are indicated by bold-faced type. For more detailed
information on minor constituents, see Table 5.1.




Fractional

Molecular concentration
Constituent? weight by volume
Nitrogen (N;) 28.013 78.08%
Oxygen (O3) 32.000 20.95% Gases permanentes
Argon (Ar) 39.95 0.93%
Water vapor (H,0) 18.02 0-5%
Carbon dioxide (CO,) 44.01 380 ppm Atmosfera
Neon (Ne) 2018 18 ppm
Helium (He) 4.00 5 ppm Tierra
Methane (CH4) 16.04 1.75 ppm
Krypton (Kr) 83.80 1 ppm ’7
Hydrogen (H2) 2.02 0.5 ppm
Nitrous oxide (N,O) 56.03 0.3 ppm .
Ozone (O3) 48.00 0-0.1 ppm - Gases variables

9 So called greenhouse gases are indicated by bold-faced type. For more detailed

information on minor constituents, see Table 5.1.




, ° Variabilidad espacial y temporal

* Es un gas de efecto invernadero
(ED)

Fractional
Molecular concentration

Constituent? weight by volume
Nitrogen (N;) 28.013 78.08%
Oxygen (Oz) 32.000 20.95%
Argon (Ar) 39.95 0.93%
Water vapor (H,0) 18.02 0-5%
Carbon dioxide (CO,) 44.01 380 ppm
Neon (Ne) 2018 18 ppm
Helium (He) 4.00 5 ppm
Methane (CH4) 16.04 1.75 ppm
Krypton (Kr) 83.80 1 ppm
Hydrogen (H2) 2.02 0.5 ppm
Nitrous oxide (N,O) 56.03 0.3 ppm
Ozone (O3) 48.00 0-0.1 ppm

9 So called greenhouse gases are indicated by bold-faced type. For more detailed
information on minor constituents, see Table 5.1.

e También esta presente en fases
liquida y sélida

* Las transiciones de fase son unas
de las principales fuentes de
energia en la atmosfera, mediante
flujos de calor latente



Molecular concentration
Constituent” weight by volume » ° 97% del O3 se encuentra en la
Nitrogen (N,) 28.013 78.08% estratosfera
Oxygen (Oz) 32.000 20.95%
Argon (Ar) 39.95 0.93% e Actda como escudo, absorbiendo
Wate H,O 18.02 0-5% s e
ater vapor (H20) gran parte de la radiacién UV
Carbon dioxide (CO,) 44.01 380 ppm
Neon (Ne) 2018 18 ppm . .
el * Es destruido al interactuar con
elium (He) 4.00 5 ppm
Methane (CH.) 16.04 1.75 ppm CFCs
Krypton I:KI’) 833[} 1 PPITI 1..U\-:' radiation interacts with & CFC molecule
Hydrogen I:Hg} 202 DS PPI‘I‘I b&tnppmg off & Chlorine atom. 0, .Oz .Cl
Nitrous oxide (N,O) 56.03 0.3 ppm \. .
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9 So called greenhouse gases are indicated by bold-faced type. For more detailed a, o
information on minor constituents, see Table 5.1, é. ThT cl zlatomst;kes an \ o
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Fractional
Molecular concentration

Constituent” weight by volume
Nitrogen (N;) 28.013 78.08%
Oxygen (Oz) 32.000 20.95%
Argon (Ar) 39.95 0.93%
Water vapor (H,0) 18.02 0-5%
Carbon dioxide (CO,) 44.01 380 ppm
Neon (Ne) 2018 18 ppm
Helium (He) 4.00 5 ppm
Methane (CH4) 16.04 1.75 ppm
Krypton (Kr) 83.80 1 ppm
Hydrogen (H2) 2.02 0.5 ppm
Nitrous oxide (N,O) 56.03 0.3 ppm
Ozone (O3) 48.00 0-0.1 ppm

9 So called greenhouse gases are indicated by bold-faced type. For more detailed

information on minor constituents, see Table 5.1.

https://climate.nasa.gov/vital-signs/carbon-dioxide/
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* Absorbe parte de la radiacion infrarroja
(IR) emitida por la Tierra (GEI)

Su concentracion ha aumentado
notoriamente desde la revolucion

industrial.
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https://climate.nasa.gov/vital-signs/carbon-dioxide/

Descripcion —» Promedio espacial

promedio

A Promedio temporal

Comportamiento de
las variables
termodinamicas

e /
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Temperatura
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Composicion
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Molecule Energy
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Definicion de Presion:

—» Fuerza

~ » Area
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Presion: |la fuerza ejercida sobre un area
dada tiene igual magnitud que
el peso de la columna de aire
encima.

—_ -

p=mg

]
Densidad:

* Balance hidrostatico

« El gradiente de presion disminuye con
la altura.

Altitude (km)——>

Increasing—»



Temperatura decreciente ['~—6.5°C/km
N,,0O,, Ar,CO,,H,0
80% de la masa total de la atmodsfera

Todos los fendmenos meteorologicos
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» Temperatura creciente

o Presencia de O3 absorbe UV:

* Intensidad incidente decrece a medida que
entramos en la estratosfera
* Densidad de O3 decrece

* Inhibe movimientos verticales (capa
estratificada)

* 99.9% de la masa de la atmosfera

Altitude (km)
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 Condiciones de la atmésfera en un * Estadisticas del tiempo para una
momento y un lugar dados (Mvd region dada, en una escala de tiempo
19/08/2020): dada (Sur de Uruguay, veranos):
* Temperatura * Promedios
* Presion * Variabilidad
* Vientos * (Caracterizacion de eventos
* Humedad extremos (intensidad y frecuencia)
* Visibilidad
* Nubes * (Cambio climatico

* Precipitacion
e Fendmenos:

* Fendmenos: * Teleconexiones con regiones
* Sistemas de alta o baja presion, remotas (El Nifio, MJO),
pasajes de frentes, sistemas circulaciéon monzonicas.

convectivos



(a) WEATHER FORECASTS
predictability comes from initial
atmospheric conditions

S2S PREDICTIONS
predictability comes from initial

atmospheric conditions, monitoring the
land/sea/ice conditions, the stratosphere

excellent and other sources
SEASONAL OUTLOOKS

1 predictability comes primarily from
- good sea-surface temperature conditions;
% accuracy is dependent on ENSO state
0
< fair
O \
L
o
8 poor

Zero

1-10 days Weekly averages

10-30 days Monthly or seasonal averages

30-90+ days
FORECAST RANGE
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Longitud de onda creciente,
Frecuencia decreciente,
Energia de fotones decreciente

T#0
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Outgoing IR energy

Outgoing IR energy
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* Absorben UV: N2, 02, O3

* Absorben IR: H20, CO2, CH4 (gases de efecto
invernadero) — elevan temperatura de la
atmosfera
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Solar —70 (Energy lost to space)
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Balance ,
38° 3g° ¢:Se enfrian los polos?

I I

i : ¢Se calientan los tropicos?
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= corrientes en el océano se
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Ajr column 1 Air column 2
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Air column 1
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City 1 City 2 Surface pressure rises Surface pressure falls




* El calentamiento diferencial, ecuador-
polos, genera diferencia de alturas en

. i atehaa [ tropopausa
: ) ~ mean tropospheric cold
e temiperature
oL 2 SRR : . .« 7
EQ as'N NP * El gradiente de presion en altura,

genera vientos hacia los polos.

* Al ingresar masa a la region de los
polos, cambia la presion sobre los
mismos.

Equator —

* El gradiente de presion en superficie,
genera vientos hacia el Ecuador.

* Celda de Hadley (1700s)

© 2007 Thomacn Hicher Ecucason



_” Calentamiento North
A diferencial,
il Gradiente de
Presion

high pressure

el

low pressure.
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Rotacion:
Fuerza de Coriolis
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Polar cell
Polar high
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/ H'I oo Polar front

Intertropical
convergence




0
Longitude

o FIGURE 3.20 Average air temperature near sea level in January (°F).

Longitude

«FIGURE 3.21 Average air temperature near sea level in July (°F).
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* Meteorology Today, Ahrens
* (Capitulo 1 (Descripcion General)
e Capitulo 2 (Balance Radiativo)
e Capitulo 10 (Circulacion General)

* Atmospheric Science, Wallace and Hobbs

e Capitulo 1 (Descripciéon General, Cirulacion General)
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