Atmosféra

V roce 1958 zacal na Mauna Loa maly projekt sledovani sezonnich zmén CO, v atmosfére
v souvislosti s Mezinarodnim geofyzikalnim rokem (1957). Pfekvapivé vysledky, od té doby

zvySena pozornost.
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Absorbce Incoming solar radiation
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Slozeni Cisté atmosfery

Plyn Koncentrace (ppm) Doba zdrzeni cyklus

Ar 9340 — Zadny

Ne 18 — Zadny

Kr 1,1 — Zadny

Xe 0,09 - Zadny

N, 780 840 106 let Bio&mikrobiol

O, 209 460 10 let Bio&mikrobiol

CH, 1,65 7 let Bio&mikrobiol

CO, 332 15 let Antropogenni&bio

CO 0,056-0,2 65 dnu Antropogenni&chemicky
H, 0,58 10 Bio&chemicky

N,O 0,33 10 let Bio&chemicky

SO, 10°-10+4 40 dnu Antropogenni&chemicky
NH, 104 -10-3 20 dni Bio&chemicky

NO + NO, 106 —-10-2 1 den Antropogenni&chemicky
O, 10-2 ? chemicky

HNO, 10°-10-3 1 den chemicky

H,O rizna 10 dnU Fyz.-chemicky

He 5,2 10 let Fyz.-chemicky




Prostredi chemickych reakci

V plynné fazi
Na povrchu prachovych ¢astic (maly vyznam, kratka doba zdrzeni)
Ve vodnych roztocich (kapky vody; acidobazické reakce)

OH- Molekul/cm3
Léto - den 5-10 x 106
Zima - den 1-5 x 106
Noc <2 x10°

Vysledek procesU: konstantné 10 miliond hydroxylovych radikalt/cm3 v povrchové vrstve.







Vapence, Guanxi, Cina
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Valka v Perském zalivu (1991).




Zmeny atmosféry jako prirozeny proces
Data pro ziskani informaci o slozeni atmosfery

Role geologu
Paleontologie
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Stratigrafie
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Satellite Data
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meteorologic records

Documentary
records

Tree rings |

Pollen

Corals B

Polar ice cores

Lake sediments
Ground temperatures
Loess

Ocean cores

Sedimentary rocks
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Z geologickych zaznamu vime, Zze se atmosféra zméni.
Nevime jak a jakou rychlosti.
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Stredni kfida:
podnebi mnohem teplejsi, hladina oceanu o 100-200 m vySe; W — fosilie
teplych vod, E — evapority, C — loziska uhli
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Ledové doby

Minulych nékolik miliont let —
pocCetné cykly ochlazeni a otepleni
superponovany na celkové chladnuti
Glaciace — pokles teploty o nékolik
stupnu na dlouhou dobu — rozSifeni
ledovcu — doby ledové

TeplejSi obdobi — doby meziledové —
interglacialy

Pleistocen (1,6 mil. let)— vice nez 20
cykld s opakovanim 20 000 az

40 000 let s extremnimi minimy
kazdych 100 000 let

Ledové doby se odehravaly uz pred
2,3 miliardami let.

Dnes zabiraji ledovce kolem 10 %
povrchu (z toho 84 % v Antarktidé).
V minulosti az 29 % povrchu.
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Posledni zalednéni — zacalo pred 30 000 let, pfed 10 000 konec, nyni

prochazime maximem interglacialu.
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PrICIny . Eccentricity Tilt Precession Combined signal
Excentricita (%) (degrees) index (Radiation received)
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Present

CO, variation

CO, concentration (ppm)

Present——

Temperature variation

O
@
o
=
m
o
&)
m
-
©
—_
Q
ok
£
@
e

Melhane concentration (ppm)

Years before present (000s)




Kratkodobé fluktuace
Mala doba ledova: 1300-1900

Medieval warm period
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Antropogenni viivy

Nitrogen dioxide (NO3) Ozone (04) column

Dobson units

Parts per billion by volume
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Lokalni vlivy
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Follution-bearing emissions
rise and are dispersed

Smog a
troposfericky ozon

Warm air
near ground

Smog = smoke +
fog (kouf + mlha)
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Regionalni vlivy

Transport na velké vzdalenosti

Suspenze - srazky (mokra depozice), prach (sucha depozice)
Kyselé srazky

Acid rain-

[ Pollutants- ‘

/| sulfuric acid and
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sulfur dioxide (SO») and /| complex reactions
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Cloud processes

Transport and transportation
of acid precursors

"_L_:hAp‘igié precipitation -
. . |. s, e

Materials”
buffering

L L

T
|_ Industry/Tranportation

A
Terrestrial ecosystem

nitric acid

Aquatic écosystem

0
40
Distance in kilometers

80
Up to several hundred kilometers




Acidic

Battery acid

[.emon uice
Apples
Wine or beer
Acidic precipitation
Acidic lakes
Normal rain
'y 62 Mikk
Healthy - 7 —+—— Neutral—distilled water
lakes —+— Human blood
Seawater =8 = Baking soda
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Katedrala v Remési, Francie
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Stratosfericky ozon
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Stratosféricky ozon 30. zafi 1992




Globalni oteplovani

Sklenikové plyny

CO,, CH,, N,O, CFC, O, vodni para

Od roku 1800 u CO, zvySeni o cca 60 %, u ostatnich o zhruba 10 %
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Studium plynu z ledovcu
Globalni cyklus uhliku
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Modelovani
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