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Prifung: BO/Minuten mundlich
Lpd, {22./23. Dezember Semesterendprifungen
b 5./6. Januar Semesterendprifungen

Note: lhre Leistung wird benotet:
1/3 Ubungen, 2/3 Priifung
oder d&‘EM'E
1/2 Ubungen, 1/2 PrUfungé/
(vor Beginn der mundlichen Prifung festzulegen)
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27 Studierende in diesem Kurs
(eingeschrieben am 19. Sept):

10 UWIS BSc
6 Geogr. BSc
3 Erdw. BSc
3 MSc UWIS



Vorlesung Atmospharenchemie — empfohlene Literatur:

Exzellenter Standard:
= Daniel J. Jacob, Introduction to Atmospheric Chemistry,
tesscs  Princeton University Press, 1999. ATMOSPHERIC

http://acmg.seas.harvard.edu/publications/jacobbook/index.html CHEMISTRY

Blick tber den Tellerrand:
Thomas E. Graedel and Paul J. Crutzen, Chemie der Atmosphare:
Eine Systemperspektive, Spektrum Akad. Verlag, Berlin, 1994.

DANIEL J. JACOB

Breites Allgemeinwerk, gute Ankutpfung mit Laborexperimenten (auch MSc):
Barbara Finnlayson-Pitts and James N. Pitts, Jr., Atmospheric Chemistry:
Fundamentals and Experimental Techniques, Wiley, New York, 1986.

Lesbares Nachschlagewerk (auch MSc):
———¥ John H. Seinfeld and Spyros N. Pandis, Atmospheric Chemistry and
[esyest  Physics: From Air Pollution to Climate Change, Wiley, New York, 1998.
&A,UO"VLLd«
Unter dem Kopfkissen:
Stefan Bronnimann, Ozon in der Atmosphare, Hauptverlag, Bern, 2002.

Notes to this lecture (in English):
Every 3 to 5" page of the handout contains information in English language
- recommended in particular for Johannes Staehelin’s parts of the lecture



Introduction:

The evolution of the atmosphere
Oty 2EHE 040
0 +0,+M —> 0_3+M"'EPJV~

Oz;hjaim-”“s Po—Sdoolt 2 /b

._.
1

03 : _d“ed‘?ﬁt #Oa{d&
odsy G, iﬁdfjg@i- _—

<% ﬂ%%

0‘5“'@

\

\

\

\
\
% \
Mamma]sé

Land animals

hY

B0
=
o
v
=
2

Eukaryaoti

Y’een algae
o
E°
Soft-bodied
metazoans

107 =

i ~
cells
plants

Land plants

Extinction of dinosaurs ~ 65 MYTr.
—_— e

-~

Oldest sedimentary rocks
~

Emergence of man~5 MYT.
—_—

Early civilization ~ 0.005 MY'r.
————

H

S
1!
|

— H"
== Gunflint blue™
0
0
b
Shelly metazoans {0

Geological period

Y Stromatolites
oy

Ground-level oxygen concentration or ozone column
abundance as fraction of present atmospheric level

1073 3

= — L]

= . zls]| gl & 3

1 ~——————— Precambrian era = = = - S| .2 2 ]

1 S|l2158 5| 2| E|% @ =

[0,) <5 X 1077 PAL HEIEHERRAE: g B

before life olo al w a | - = 5]
1oLt 1 L1 [ T T R R L 1 |
= = = = =
g8 & 8 E 8 8 & 8 8 g

Millions of years before present

Fig. 9.3. Evolution of oxygen, ozone, and life on Earth. In the absence of life,
surface oxygen concentrations are unlikely to have exceeded ~ 5 x 107° of the
present value. The build-up of oxygen to its present level is largely a result of
photosynthesis. Early organisms would have found high oxygen concentrations
toxic, but eukaryotic (nucleated) cells require at least several per cent of the
present level for their respiration. Soft-bodied metazoans could have survived
at similar oxygen levels, but the reduced surface oxygen uptake area available
once the species had developed shells must mean that the concentration was
approaching one-tenth of its current value about 570 Myr ago. Considerations
such as these are used in drawing up the oxygen growth curve. Ozone
concentrations can be derived from a photochemical model. Life could not have
become established on land until there was enough ozone to afford protection
from solar ultraviolet radiation.
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Atmospheric chemistry and the evolution of world populatoin
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The most recent millennium

Heating the Planet
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SOLAR FLUX (photons cm2 sec’! nmY)
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