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

Struktura a vyvoj atmosféry
troposféra
stratosféra
mesosféra

termosféra

Argon (Ar)
0.93%

All other gases, 0.04%

Carbon dioxide (CO,)
Neon (Ne)

Helium (He)

Methane (CH,)
Krypton (Kr)

Nitrous oxide (N,;0)
Hydrogen (H,)

Ozone (O,)

0.035%
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0.00014%
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0.00005%
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0.000007%
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Absorbce
Slunecniho
zareni
v atmosfére

Incoming solar radiation
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Earth

Infrared, visible, and HEL el BN High energy ultraviolet:

ultraviolet: & > 330 nm,  penelration 1o~ 50km 4 < 100 am,
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fo Earth's surface




SloZeni Cisté atmosféry

Plyn Koncentrace (ppm) Doba zdrZeni cyklus

Ar 9340 ZAadny

Ne 18 ZAadny

Kr 1.1 ZAadny

Xe 0.09 ZAadny

N, 780,840 106 let Bio&mikrobiol

0, 209,460 10 let Bio&mikrobiol

CH, 1.65 7 let Bio&mikrobiol

CO, 332 15 let Antropogenni&bio

CcO 0.05-0.2 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, 104-103 20 dnu Bio&chemicky

NO +NO, |[10°-107 1 den Antropogenni&chemicky
O, 102 ? chemicky

HNO, 10°-103 1 den chemicky

H,O0 ruzna 10 dnu Fyz.-chemicky

He 5.2 100betf Zeman Fyz.-chemicky




Prostfedi chemickych reakci

V plynné fazi

Na povrchu prachovych castic (maly
vyznam, kratka doba zdrzeni)

Ve vodnych roztocich (kapky vody;
acidobazické)

Nejdilezitéjsi

Hydroxylovy radikal

H'-. H ]:I.I-"

> ? T oHe Molekul/cm?3
H + Ho . I, + HO Léto - den 5-10 x 10°
- . |Zima - den 1-5 x 109
 » HO+ O
. ' Noc <2 %105

O+ HO0 — w2 HO

Vysledek procesi: konstantné 10 miliona hydroxylovych radikali/cm? v povrchové vrstvé

Josef Zeman 5




CyKklus kysliku

High-energy
ultraviolet radiation
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Vapence,
Guanxi, Cina

Valka v Perském zalivu (1991)

Josef Zeman




Zmény atmosféry jako prirozeny proces
Data pro ziskani informaci o slozeni atmosféry

Role geologu
Paleontologie
Sedimentologie
Stratigrafie

Human

Natural

i Satellite Data

Instrumsantal
- meteorologic records

Documentary
" records

r :
Tree rings

Follen
Corals
Polar ice cores
< Lake sediments
Ground temperatures

Loess

L Sedimentary rocks

Z. geologickych zaznamii vime, Ze
se atmosféra zmeéni.
Nevime jak a jakou rychlosti.

Ocean cores §

Resolution
<1 year
! 1 year
B 10°-102 years

Bl 10%-10° years

| i | | 1 |

10°

10° 10* 10° 108 107
Length of record (years)




Stredni krida:

podnebi mnohem teplejSi, hladina oceanii 0 100—200 m vySe;
W — fosilie teplych vod, E — evapority, C — loziska uhli

‘U ?




Ledové doby

Minulych nékolik milionu let —
pocetné cykly ochlazeni a tepleni
superponovany na celkové

chladnuti

Glaciace — pokles teploty o nékolik
stupni na dlouhou dobu —
rozsirreni ledovci — doby ledové
Teplejsi obdobi — doby meziledové
— interglacialy

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

40 000 let s extrémnimi 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, pred 10 000 konec,

nyni prochazime maximem interglacialu.
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Priciny
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Kratkodobé fluktuace
Mala doba ledova: 1300—-1900
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Lokalni vlivy

Tepelné ostrovy

Direction of Circulation of
’ air movement - particulates in air




Follution-bearing emissions

Smog a troposfericky
ozon

Warm air
near ground

Smog = smoke + fog
(kout + mlha)
Prachové ¢astice
Tézké kovy

CO A_

SO,

R rsatalnd aitan el
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Regionalni vlivy
Transport na velké vzdalenosti

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

Pollutants- l ondatanad | Acid rain-
sulfur dioxide (SO2) and > complex reactions > sylfunc g\ctd and
nitrogen oxides (NOx) | nitric acid

Cloud processes

Transport and transportation
of acid precursors

+. “* Dry deposition - |
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Up to several hundred kilometers




Kyselé srazky

— Acidic

Katedrala v Remési, Francie

Battery acid

l.emon juice
Apples
Wine or beer
Acidic precipitation
Acidic lakes
Normal rain
i 63 Mik
Healthy ~ 7 +——— Neutral—distilled water
lakes —+— Human blood

Baking soda

Milk of magnesia

Ammonia

Lime
L ye (caustic soda)
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Ozone concentration (ppm)




Stratosfericky ozon 30. zati 1992




Globalni oteplovani
Sklenikové plyny

CO,, CH,, N,0, CFC, O;, vodni para
Od roku 1800 u CO, zvySeni o cca 60 %, u ostatnich o zhruba 10 %

Sun
Qutgoing radiation
Incoming b / A \
solar radiation 2
Short-wave Long-wave
'S A ™ 'g =\ N
SPACE ) A A 4 A i
i
ATMOSPHERE Backscattered Emissions
by air by water vapor Emissions
and CO, by clouds

Reflected by
clouds and

water vapor,
dust, and O,

Absorbed

by clouds Reflected by land,

Absorbed by walter, ice, and snow

land and water

¥

Absorbed by greenhouse gases
(water vapor and CO,)

Emission
from surface

LAND, ICE. AND OCEANS




CO, Mauna Loa

CO, concentration (ppmy)
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Studium plynu z ledovcu
Globalni cyklus uhliku

CO; and CO in atmosphere
Photosynthesis Respiration Photosynmesis Respiration

Weathering
r:ww Forests
i .

Voleanism and erosion
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Modelovani

Vliv zdvojnasobeni obsahu
CO,

Zima, léto, rez




