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FIGURE 5.1. Changes in temperature in the layers of the atmosphere.
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FIGURE 5.3. Concentration of ozone in various layers of the atmosphere.



Winds

Surface Wind Bands >H'9“ BECHSHrE
Descending ai
Low pressure 0N
Rising air /%
0N
High pre&sure /'/—'/'/-'/'\

Horse
Descendin nlr
: S0°N latitudes
/ Nnrtheast trade W1ﬂl:|E /
Low pressur‘e Dol drums

Fizing Enr

5nulheast lrum:\'#
Horse
High Dressure \atitud
Dezcanding Enr' zlliatl s
N&S

E||:|IIIE'

Low presgure ~AFolar Easterhes
Riging air a0t
High pressure

Descending air

fdapted from Duxbury, alyn C. and Alizon B. Dudbury . An indeoduetien fo dhe Woeld' s Geeans, 4/ e
Copyright £ 1934 W, C. Brown Publishers , Dubugue |, lowa,




40°N

20°N

00

40°N

20°N

00

40°N

20°N

00

00

40°N

20°N

00

40°N

20°N

00 R e 1

120°W/ 80°W 40°W 0° 40°E O°E 120°E 160°E 160°W  120°W

FIGURE 5.9

The movement of dust and particles in the northern hemisphere after the El Chichon Volcano eruption.
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TABLE 5.1
Abundance of the Major

Conservative Atmospheric Gases
Mole fraction in dry air

Gas (X))

N, 0.78084 + 0.00004

0, 0.20946 + 0.00002

Ar (9.34 £ 0.01) x 107
CO; 3.5+ 0.1) x 10~*

Ne (1.818 + 0.004) x 107
He (5.24 £ 0.004) x 107
Kr (1.14 £ 0.01) x 10°°
Xe 8.7+ 0.1) x 10

* Kester (1975).




TABLE 5.2

The Composition of Minor Gases in the Atmosphere

Species X; actual
CH, 1.7x10°¢

CcO 0.5-2 x 107

0 5 x 1078 (clean)

4 x 1077 (polluted)
107 to 6 x 107° (stratosphere)
NO + NO, 107210

HNO, 1011-107
NH, 10"°-10”°
N,0 3 x107
H, 5x107
OH 101°-1012
HO, 10711013
H,0, 101°-10-'8
H,CO 10--107
SO, 107110710
CS, 10110
0CS 5x 10

CHCCl,  07-2x10™

Reliability

High
Fair
Fair

Source

Biog.
Photo., anthr.
Photo
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Anth., photo.,
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Anthr., biol., photo.

Anthropogenic

Sink

Photochem.
Photochem.

Photochem.
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Production of OH Radicals
O, + hv(<315nm) —> O(D) + 0O,
o(D) + H,0 — 20H

H + 0, > HO,
HO, + NO — NO, + OH:
HO, + O, = 20, + OH

Removal Of OH Radicals
CO + OH — CO, + H-
CH, + OH —> CH, + H,0

HO, + OH — H,0 + O,



SUMMARY OF IMPORTANT NITROGEN OXIDE REACTIONS
(Species NO, NO,, HNO,)

Gas Phase
N, + O,—> 2 NO High Temperatures

NO + HO,(RO,) = NO, + OH: (RO")

NO, + hv —> NO + O
0, + 0 +M -0, +M

NO, + OH- —> HNO,

Aqueous Phase

NO, + O, = NO, + O,

NO, + NO, — N,O,

N,O, + H,0 —> 2 HNO,

2NO, + O, + H,0 — 2HNO, +0,

Most important source of O, and other oxidants in the Troposphere.
Hydrocarbons are needed to produce HO.,,



SULFUR OXIDE CHEMISTRY

Gas

SO, + OH — HOSO,
HOSO, + 0, — SO, + HO,
SO, + H,0 — H,SO,

Agueous

SO, + H,0 —> HSO, + H*— SO,? + H*
HSO,- + H,0, = SO,2 + H* + H,0
SO,2 + 0, — SO,2 + O,
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FIGURE 5.37
The levels of ozone as a function of latitude.
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SUMMARY OF OZONE CHEMISTRY

FORMATION
O, + hv(<240nm)—> 20

PHOTO-DESTRUCTION

0, + hv (240-300 nm) - O('D) + O,
O(D) + H,0 - 2OH
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LOSS OF OZONE IN STRATOSPHERE
Chlorofluoro Carbons (CFC’ s)

CFCl, (CFC-11) t = 75y

ClO+ O—> CI + 0O,
O+ 0O; > 20, Net

Scientific Support

F is found In Stratosphere
ClO appearance and O; loss In Antarctic



UV down
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e

Production (thousand metric tons)

Annual Production of Fluorocarbons Reported to AFEAS (1980-2007)
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Chlonne Concentration (parts per hillion)
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Ozone change (%)
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Global Total Ozone Change
Changes from 1964-1980 average
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