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Sluneļn² konstanta1390 W m-2

Klima





±ȇǎƭŜŘƴƻǳ ǘŜǇƭƻǘǳ ǇƭŀƴŜǘȅ ǳǊőǳƧŜ αradiationforcingά  ǘŜƴ ǎŜ ǎƪƭłŘł ǎ ŜƴŜǊƎŜǘƛŎƪŞƘƻ ǇǌƝƪƻƴǳ όǘŜƴ ƧŜ Řłƴ ƧŀǎƴƻǎǘƝ 
ƘǾŠȊŘȅΣ ǾŀǊƛŀōƛƭƛǘƻǳ ǎƭǳƴŜőƴƝ ŀƪǘƛǾƛǘȅΣ ȊƳŠƴŀƳƛ  ǊƻǘŀŎŜύ ŀ ȊƳŠƴƻǳ ǎƛƭȅ ǎƪƭŜƴƝƪƻǾŞƘƻ ƧŜǾǳΦ

½ƳŠƴŀ Ƨŀǎƴƻǎǘƛ ƘǾŠȊŘȅ  ōŠƘŜƳ п ƳƛƭƛŀǊŘ ǾȇǾƻƧŜ ȊŜƳŠ му-70 Wm-2

Milankovichovicykly, ǾǊŎƘƻƭ ȊŀƭŜŘƴŠƴƝ konecȊŀƭŜŘƴŠƴƝ лΦт Wm-2

όƴŜƧŘŜ ƧŜƴ ƻ ŎŜƭƪƻǾȇ ǇǌƝƪƻƴ ŀƭŜ ƘƭŀǾƴŠ ƻ ƧŜƘƻ ȊǾȇǑŜƴƝ ǾŜ ǾȅǑǑƝŎƘ 
ȊŜƳŠǇƛǎƴȇŎƘ ǑƝǌƪłŎƘύ
{ƻƭłǊƴƝ ƳŀȄƛƳǳƳ ƳƛƴƛƳǳƳ мм ƭŜǘȇ Ŏȅƪƭǳǎ  < 0.3 Wm-2

DruhotnŞ ȊƳŠƴȅ ǎƪƭŜƴƝƪƻǾŞƘƻ ƧŜǾǳ ŀ albdedaǇǌƛ ƻŘƭŜŘƴŠƴƝ  ŘŀƭǑƝŎƘн-3Wm-2

aŀƭł ȊƳŠƴŀ ǎƻƭłǊƴƝƘƻ ǇǌƝƪƻƴǳΣ ȊǾȇǑƝ ǊŜǎǇƛǊŀŎƛ 
ǇǻŘȅΣ ǾȅǇŀǌƝ ǾƝŎ ǾƻŘȅ ǘƻ ȊǾȇǑƝ ǎƪƭŜƴƝƪƻǾȇ ŜŦŜƪǘΣ 
to vede k ǾŠǘǑƝ ǊŜǎǇƛǊŀŎƛ ŀ ǾŠǘǑƝƳǳ ǾȇǇŀǊǳ 
vody, to vede ǘłƴƝ ƭŜŘƻǾŎǻ  ŀ pemafrostuǘƝƳ 
ǎŜ ǎƴƝȌƝ ŀƭōŜŘƻ ŀ ǳǾƻƭƴƝ  ǎŜ ƳŜǘŀƴ ǘƻ ƻǇŠǘ  ȊǾȇǑƝ 
ǘŜǇƻǘǳ  ŀ ǎƪƭŜƴƝƪƻǾȇ ŜŦŜƪǘ Χ..











Soil organic matter improve almost all soil properties



9ƴŜǊƎǊƛŎƪȇ ƻōǊŀǘ ȊŜƳŠ ¢² ό1012 W)

{ƭǳƴŜőƴƝ ȊłǌŜƴƝ 8 104

tƻŎƛǘƻǾŞ ǘŜǇƭƻ 4 104

[ŀǘŜƴǘƴƝ ǘŜǇƭƻ 2 104

¢ŜǊƳƻƘŀƭƛƴƴƝ ŎƛǊƪǳƭŀŎŜ1000

!ǘƳƻǎŦŜǊƛŎƪłcirkulace 1000

CƻǘƻǎȅƴǘŞȊŀ 100

[ƛŘǎƪł ǎǇƻǘǌŜōŀ ŜƴŜǊƎƛŜ 15 ут҈  ŦƻǎƛƭƴƝ ǇŀƭƛǾŀ



!ƴǘǊƻǇƻƎŜƴƴƝ ŜƳƛǎŜ ŎΦ ф GtC - CO2ǊƻőƴŜ
Z toho 
6 GtC - CO2 je ŀƻōǎƻǊōƻǾłƴƻƻŎŜłƴȅ ŀ 
ŜƪƻǎȅǎǘŞƳȅ
3 GtC - CO2 ȊǻǎǘłǾł ŀ ŀǘƳƻǎŦŞǌŜ



Graph sources:
ς800,000 years ago to 1913: 
Ice core samples, Dome C, 
Antarctica (Monnin et al. 
2001; Siegenthaler et al. 2005; 
Luethi et al.) and Vostok, 
Antarctica (Petit et al. 1999; 
Pepin et al. 2001; Raynaud et 
al. 2005)
ς1832 ς1978: Ice core 
samples, Law Dome, 
Antarctica
ς1959 ς2013: Direct 
atmospheric measurements, 
Mauna Loa Observatory, 
National Oceanic and 
Atmospheric Administration 
(NOAA)



ZemŊdŊlstv²



{ŜǾŜǊƻŀƳŜǊƛőǘƝ ƛƴŘƛłƴƛ ǾȅǇŀƭƻǾłƴƝƳ ƪǊŀƧƛƴȅ ǊƻȊǑƝǌƛƭȅ ǇƭƻŎƘǳ ŘƭƻǳƘƻ ǎǘŞōŜƭƴȇŎƘ ǇǊŞǊƛƝΣ ǘƝƳ 
ǇƻŘǇƻǌƛƭƛ Ǿȇǎƪȅǘ ōƛȊƻƴǻΣ ƪǘŜǊŞ ƭƻǾƛƭƛ
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ǇƻőŜǘ ƻǎƻō ƪǘŜǊŞ ǳȌƛǾƝ ƧŜŘŜƴ ȊŜƳŠŘŠƭŜŎ



bŀ ǎǾŠǘŠ ƧŜ мл-рл ǘƛǎ ŘǊǳƘǻ ƧŜŘƭȇŎƘ Ǌƻǎǘƭƛƴ 
100-нлл ŘǊǳƘǻ ƧǎƳŜ ŘƻƳŜǎǘƛƪƻǾŀƭƛ

¢ǌƛ Ȋ ƴƛŎƘΥ ǇǑŜƴƛŎŜ ƪǳƪǳǌƛŎŜ ǊȇȌŜ ǘǾƻǌƝ ǾƝŎŜ Ƨŀƪ 
ǇƻƭƻǾƛƴǳ ǘƻƘƻ Ŏƻ ƭƛŘǎǘǾƻ ǎƴƝ

tǊƻŘǳŎŜƴǘŜƳ ǾŠǘǑƛƴȅ ǘƻƘƻ Ŏƻ ƧƝƳŜ ƴŜōƻ Ƨƛƴŀƪ 
ǇƻǳȌƝǾłƳŜ Ƨǎƻǳ ƧŜŘƴƻƭŜǘŞ ǊƻǎǘƭƛƴȅΣ ǇǌƝǇŀŘƴŠ Ǌƻǎǘƭƛƴȅ 
ƻŘǾƻȊŜƴŞ ƻŘ ǾƝŎŜƭŜǘȇŎƘ ǇǌŜŘƪǻΣ ƪǘŜǊŞ ǇŠǎǘǳƧŜƳŜ ŀ 
ǑƭŜŎƘǘƝƳŜ Ƨŀƪƻ ƧŜŘƴƻƭŜǘŞ

2ƭƻǾŠƪ ȊŜƳŠŘŠƭŜŎ



WŜŘƴƻƭŜǘŞ Ǌƻǎǘƭƛƴȅ ƛƴǾŜǎǘǳƧƝ ǾŠǘǑƛƴǳ 
ŀǎƛƳƛƭłǘǻ Řƻ ǇǊƻŘǳƪŎŜ ǎŜƳŜƴΣ  ǘŀ ǎŜ 
ǊƻȊǑƝǌƝ Ǿ ƪǊŀƧƛƴŠ ŀ ŘŀƧƝ ƴŀ ǾƘƻŘƴȇŎƘ 
ǎǘŀƴƻǾƛǑǘƝŎƘ Ǿƴƛƪ ŘŀƭǑƝ ƎŜƴŜǊŀŎƛΦ
wƻǎǘƭƛƴŀ ǾȅǳȌƝǾł ǾƘƻŘƴȇŎƘ ǎǘŀƴƻǾƛǑǙΣ 
ȊǇǊŀǾƛŘƭŀ ǾȊƴƛƪƭȇŎƘ ŘƛǎǘǳǊōŀƴŎƝΣ 
ǇŠǎǘƻǾŀǘ Ƨƛ ȊƴŀƳŜƴł ǾȅǘǾłǌŜǘ ǇǊƻ ƴƛ 
ǾƘƻŘƴŞ ǎǘŀƴƻǾƛǑǘŠ

±ƝŎŜƭŜǘŞ Ǌƻǎǘƭƛƴȅ ƛƴǾŜǎǘǳƧƝ ƧŜƴ Ƴłƭƻ Řƻ ǇǊƻŘǳƪŎŜ 
ǎŜƳŜƴ ǾŠǘǑƛƴŀ ŀǎƛƳƛƭłǘǻ ƧŘŜ ƴŀ ƧƛƴŞ ǾŠŎƛΣ Ǌǻǎǘ Řƻ 
ǾȇǑƪȅ ǳǎƴŀŘƶǳƧƝŎƝ ƪƻƴƪǳǊŜƴŎƛ ƻ ǎǾŠǘƭƻΣ Ǌǻǎǘ 
ƪƻǌŜƴǻ ǳƳƻȌƶǳƧƝŎƝŎƘ ȊƝǎƪłǾŀǘ ǾƻŘǳ ŀ ȌƛǾƛƴȅΣ 
ƻōǊŀƴŀ ǇǊƻǘƛ ǇŀǘƻƎŜƴǻƳ ŀ ǑƪǻŘŎǻƳΣ ǇƻŘǇƻǊŀ 
ǎȅƳōƛƻƴǘǻ ŀ ƳǳǘǳŀƭƛǎǘǻΣ ǊŜȊŜǊǾȅΦ 5Ɲƪȅ ǘƻƳǳ ǎƛ 
ǾƝŎŜƭŜǘŞ Ǌƻǎǘƭƛƴȅ ǾȅǘǾłǌƝ ǇǊƻ ǎŜōŜ ǾƘƻŘƴŞ 
ǇǊƻǎǘǌŜŘƝ

semena

ƻǎǘŀǘƴƝ







N2 + 3 H2 = 2NH3 (DH = -92.4 kJĿmol-1)

kataliz§tormagnetit Fe2O3

teplota 300-550oC   tlak 15-25 MPa

PrŢmyslov§ hnojiva

VĨroba amoniaku

Fric Haber Karl Bosh

nobelovacena

1918                1931

TŊģba a rafinace K a P





Hnojeno                     Nehnojeno



Coleoptera 106 56

Diptera 69 32

Arachnida 69 37

total 265 135

Peat soil drainage cause loss of 

carbon as well as biodiversity





y = 0,1435x - 4,6778
wч Ґ лΣнрсс
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Latitude (distance from equator)

/ŜƭƪƻǾł defeorestaceasi 3%
ALE
±ŠǘǑƛƴŀ ƭŜǎŀ ȊŜ ȊǘǊłŎƝ Ǿ ǘǊƻǇŜŎƘ ȊŀƭŜǎƴŠƴƝ  ƘƭŀǾƴŠ Ǿ ƳƝǊƴŞƳ ǇłǎƳǳ



/ƻ ƳǻȌŜƳŜ ŘŠƭŀǘ

ÅhŎƘǊŀƴŀ ǎǘłǾŀƧƝŎƝŎƘ όǇƻƭƻύ ǇǌƛǊƻȊŜƴȇŎƘ 
ŜƪƻǎȅǎǘŞƳǻ

ÅhōƴƻǾŀ ƳƻƪǌŀŘǻ zŜƧƳŞƴŀ ǊŀǑŜƭƛƴƛǑǙ ŀ ƳŀƴƎǊƻǾŜ

Å½ŀƭŜǎƶƻǾłƴƝ

ÅtƻŘǇƻǊŀ ȊŜƳŠŘŠƭǎƪȇŎƘǘŜŎƘƴƻƭƻƎƛƝǾłȌƝŎƝŎƘǳƘƝƪ
vǇǻŘŠ





Obnova lesa tam kde byl 




