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Atmosfera

Slozeni, stratifikace, prenos energie

i zareni: 1,34 10° W/m? Interakce zareni se hmotou
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Slozeni Cisté

Plyn Koncentrace (ppm) | Doba zdrzeni cyklus
9340 Zadny
18 Zadny
1.1 Zadny
0.09 Zadny
780,840 106 let Bio&mikrobiol
209,460 10 let Bio&mikrobiol
1.65 7 let Bio&mikrobiol
332 15 let Antropogenni&bio
0.05-0.2 65 dnu Antropogenni&chemicky
0.58 10 Bio&chemicky
0.33 10 let Bio&chemicky
10-° - 10+ 40 dnu Antropogenni&chemicky
104 =103 20 dnu Bio&chemicky
106 - 102 1 den Antropogenni&chemicky
10-2 ? chemicky
10-° =103 1 den chemicky
rizna 10 dnu Fyz.-chemicky
5.2 10 let Fyz.-chemicky
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Koncentrace stopovych latek v Cisté a zneCisténé troposfére

Cista Zneéisténa
troposféra troposféra
1-10 20 — 200
120 1000 - 10,000
0.01-0.05 50 — 750
0.1-0.5 50 — 250
20 - 80 100 — 500
0.02-0.3 3-50
1 10 — 25
0.4 20 - 50
1-10
0.001 1-8
5—-35
500 - 1200
Josef Zeman




Struktura atmosfery
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- Incoming solar radiation
Absorbce Slune¢niho , — N .
eni v atmosfére

120 km, [0] = [0,]

'[]i.'+: "ﬂ"‘

0; + hv(220nm-330am) — g, , g
0;

% %k Hil uz‘l
1".:'..:\,_ W Hzﬂ, Eﬂz

Earth

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

ultraviolet: & > 330 nm,  penelration 1o~ 50km 4 < 100 am,
penetration penefration fo~200km

fo Earth's surface




Atmosféricky cyklus kysliku

—_ ozone shield: absorption
L L S of ultraviolet radiation
0+0+M—+0,+M from 220 nm to 330 nm
0, + bv—04+0-
200+ 0,—2C
il 0, g0,
nwgaﬂn consumed | . 4 co, L !z'
byr dur:mcg ga;ﬂs s
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co, 0,
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co,

oxygen consumed
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— combined oxygen
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of reduced minerals




Chemické reakce
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1340 watts/me reach the upper limits of the atmosphere

Energeticka

gllance smisphers fuk o * * * * *

322 walls reflected from clouds o space watls 74 watts
infrared
-’ ? radiation
¥ Ut | s
é/ 1o npam turspam
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94 vaitls scatterad back at I SO Careis el faca

by the atmosphere to space

v

234 watts absorbed * reflected to infrared
by the atmosphere 194 wialls space from ragsation
gitfuse FE ot 2030 watls from Earth's
radiation surface infrared surface
radiation B absarbed in
" gmitted :
’ atmosphere
#’ : by atmosphere ¢
JOL5 walls +
41 watls reach Earth's
diffuse radiation surface directly
from blue sky

248 walts of laten! heat BaG walts of sola 1283 watts 1534 walis
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Chemické reakce v atmosfére
nné fazi

hu prachovych ¢astic (maly

, kratka doba zdrzeni)

H +HCO

H + H,0O » My + HO

OH- Molekul/cm?3
Léto - den 5-10 x 106
Zima-den [1-5x 106
Noc <2x10°

Josef Zeman
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Dulezité reakce
idace CO a NO

HO*+CO = CO:+ HOJ

HO + NOQ —- NO:+ HO?
HO" + NO»—> HNO:

CHat+ HO®* —> CH? + H:0
CH: + 02 —> CHsO;

CH30: + NO = NO: + CHs0"
CH:0"+ 02 —> HCHO + HO;

Oxidace C, S, N

CHi—=>H:.CO—>CO—->C0:—>CO;”

H:S 2SO > H:504
NH: = NO —= NO: = HNO:

lonové slouceniny

Vznik siranu amonného

(N H4)2 SO4

Josef Zeman
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Castice v atmosfére

anicky - > 100 um

ani, exhalace - <10 um
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Viditelnost a rozptyl svétla v atmosfére

Vznik aerosolu

Gaseous Vapor
CONDENSE

¥

Primary
Parficles

EﬂﬂﬂgLﬂE

Y
. —
Augrﬁgles HUELE.&TIUH[ Droplels l

N\
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] 1.
Particle Diameter (microns)

Wind Blown Dust
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Sea Spray

Valcanoes

Plant Emilted Particles

Coarse-Particies

Fine-Particles




Bimodalni rozdéleni

Primary natural

or quasi-natural
Primary anthropogenic

and secondary

Mass Concentration

Al

Diameter, um

meteorologickych podminkach - rychlosti vétru

atmosféra x stabilni nemiSena atmosféra
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Podstata svétla

ce svétla s ¢asticemi
rozptylu

Visile Light
| .1
«—X-Rays —»| <+——NMicrowave
Ultra | e Infrared—s
r-Rays i Sine Radio Waves
I | ] | ] | | l l l

| 1 Ju
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Wavelength in microns (p)
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Wavelength
BLUE LIGHT l- J
J\If\lf\ﬁ
0.45u
One
Wavelength
| Ny
" 0.55u
One
I Wavelength |

RED LIGHT
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PARTICLE SIZES

Electromagnetic
Waves

Typical Particles
and Gas
Dispersoids

0.0001um 0.001

Gas Molatules

Viruses
' Combustion Nutlel
" Carbon Black

Characteristics of atmospheric particles

10,000

Near Infrared

Visible

Solar Radiation
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Interakce svétla s ¢asticemi

mVAVAS
Y e
AN -

molecular scattering

Diffraction Phase Shift
backward direction forward direction
¢ & >
incident
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Refraction Absorption ¢ >

large particle scattering
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Efektivita rozptylu svétla v zavislosti na velikosti ¢astic

Increasing Particle Size (Relative Size)

Josef Zeman
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Efektivita rozptylu svétla v atmosfére

Particle Diameter (microns)

0.1 0.1 10

Amount of Mass in a Given Size Particle

10.0

Amount of Scattering Due 10 a Given Particle Size

Josef Zeman
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