Climate and Atmosphere

Atmospheric composition
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Composition
of

atmos P here [ Nitrogen (N2), 78.09%

B Oxygen (02), 20.95%
- Argon (Ar), 0.93%
- Carbon dioxide (CO2), 0.038%

E Minute traces of neon (Ne), helium
(He), methane (CH.), water vapor (H20),
krypton (Kr), hydrogen (H), xenon (Xe),
and ozone (0s).




Vertical structure of atmosphere

ATMOSPHERIC LAYERS

o9
&\‘;\.

Thermosphere ~ N
gradually thins
out until there
are no air

molecules left

Mesopause

is the boundary
between the
mesosphere
and the
thermosphere

Stratopause \

is the boundary
between the
stratosphere
and the
mesosphere

Ozone Iayer\

(within the
stratosphere)
absorbs

harmful radiation

Thermosphere
87 km and
above

Mesopause

|

Stratopause

Mesosphere
50-87 km

7
o
£
=
{=
o
)
ac

Stratosphere
18-50 km

Tropopause
is the Troposphere
boundary 0-18 km
between the
; Tropopause
troposphere and Sea level
the stratosphere :

AR /
~100 -90 -80 70 ~60 -50 40 -30-20-10 0 10 20 30 0 50C

| | | | | \ | | | | J

I B '*T —

-140 —120 ~100 -80 -60 -40 —20 0 20 3240 60 80 100 120°F

Temperature




What drives atmospheric motions?

Earth-Sun relationship
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Transport by atmospheric motion and ocean currents

Net transport by atmosphere and ocean
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Global circulation
Single-cell Model

Thermally driven circulation (direct circulation)



ITCZ: Intertropical Convergence Zone
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Coriolis Effect

On a nonrotating earth, the plane would travel straight to its target.

The Coriolis effect illustrated using the flight of a plane travelling
from the North Pole to a location on the Equator.

On a nonrotating earth, the plane would travel straight to its target.

The Coriolis effect illustrated using the flight of a plane travelling
from San Francisco to New York.
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Coriolis Deflection Depends on Latitude
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General circulations of the atmosphere
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Force and Winds

PRESSURE 1}ILRESSUREI

Horizontal pressure
gradient force

| Winds should blow
from high to low

pressure. But they
are not. Why?

(a) Upper-level weather chart



Geostrophic Balance
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Curved flow and Gradient Wind
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Hurricane
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Map of Low Pressure Cell in Northern Hemisphere

Click below to Close
see wind patterns
Within the lowest 700 meters of the

. atmosphere, friction slows the wind.
pothetical) As wind slows, there is less Coriolis
S —| force deflection and so the pressure
1008 mb gradient exerts more influence on

y wind direction than does Coriolis
attern 1004 mb | force. Wind converges into a surface

/ _. low in a counterclockwise direction.
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