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Beyond certain boundaries, they warned, we risk causing "irreversible and abrupt environmental change" that could make the Earth a much less hospitable place 
They also interact with one another in complex and poorly understood ways. But he says the concept of boundaries is an advance on the usual approach taken by environmentalists, who simply aim to minimise all human impacts on the planet. Instead, he says, boundaries give us some breathing space. They define a "safe space for human development".




. Integrita biosféry — geneticka x funkéni

Earth-system Control Planetary boundary Current value of

process variable(s) (zone of uncertainty) control variable
Change in Genetic diversity: < 10 E/MSY (10-100 E/MSY) 100-1000 E/MSY

biosphere Extinction rate but with an aspirational goal of

integrity ca. 1 E/MSY (the background

(R2009: rate of extinction loss). E/MSY =

Rate of extinctions per million species-years

biodiversity

loss)

Functional diversity:
Biodiversity

Intactness Index (BII)

Note: These are
interim control
variables until more

appropriate ones are
developed

Maintain BIl at 90% (90-30%)

84%, applied to
or above, assessed southern Africa
geographically by biomes/large only
regional areas (e.g. southern

Africa), major marine

ecosystems (e.g., coral reefs) or
by large functional groups
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Ztrata biodiverzity

- dnes probiha 6. velké vymirani druhu v historii Zemé

- poprvé dusledkem lidské Cinnosti

- ohrozeno vyhynutim 13 % druhu ptaku, 23 % savcu a 25 %
jehliénanu, 41 % obojzivelniku, 54 % cykasu

Population Index = 100 in 1970

- Hmyz? 1201

10

Terrestrial species
Marine species
804

Freshwater species

g0 The Living Planet Index is an indicator
of the state of the world's biodiversity:
it measures trends in populations of All vertebrate species
vertebrate species living in terestrial, (Living Planet Index)
40 freshwater, and marine ecosystems

T

1970 1975 1980 1985 1990 1995 2000
Source: WWF, UNEP-WCMC
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Ztrata biodiverzity ?

Spoletnost « Civilizace
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Is life on Earth really at risk? The
truth about the extinction crisis

Earth's biodiversity isn't just beautiful, it ensures human survival. But to protect nature’s
bounty we first need to know exactly how we're harming it

LaScarlatte
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https://www.respekt.cz/tydenik/2017/30/ze-zivota-umirajiciho-hmyzu
https://www.newscientist.com/article/mg23931880-200-is-life-on-earth-really-at-risk-the-truth-about-the-extinction-crisis/

Ztrata biodiverzity ?

pro hmyz, chybi
kvalitni data

ubytek nékterych
druhu (pf. motyli,
vazky, strevlici...)

jiné druhy nepostizeni,
predevsim skudci (pf.
msice)

nékteré druhy pfibyvaji
Homogenizace druhu

Funkcni biodiverzita
zachovana
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Jaky je vyznam funkcCni biodiverzity?

.. Start the presentation to see live content. For screen share software, share the entire screen. Get help at pollev.com/app ..
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Poll Title: Jaký je význam biodiverzity?
https://www.polleverywhere.com/free_text_polls/WwFitug3oSFBR54c4XzXa
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Vyznam biodiverzity

Funkcni biodiverzita
e zajisteni a udrzeni ekosystémovych funkci a sluzeb

e udrzeni odolnosti a pruznosti ekosystému — obzvlast
dulezité v rychle se ménicim prostredi (klima, pH, atd.)
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Jaky je vyznam geneticke biodiverzity?

.. Start the presentation to see live content. For screen share software, share the entire screen. Get help at pollev.com/app ..
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Poll Title: Jaký je význam genetické biodiverzity?
https://www.polleverywhere.com/free_text_polls/6p5dLmqVjCyDUsgLAaPhF


Nobel Prize winner Tu Youyou combed
ancient Chinese texts for malaria cure

no

By Katie Hunt and Shen Lu, CNN

( Updated 1126 GMT (1926 HKT) October 6, 2015 O o o o

i backed Syrian rebels

Julia Louis-Dreyfus makes
Emmy history

FIND GUT MORE =

This photo taken in the 1950s shows Tu Youyou, right, a young pharmacologist with the China Academy
of Chinese Medical Sciences in Beijing. Advertisement

(CNN) — In the turmoil of China's Cultural Revolution,
scientist Tu Youyou joined a covert mission to find a cure

Story highlights

Scientist Tu Youyou combed ancient Chinese

texts for a malaria cure for malaria.

Her research has earned her the highest "Project 523," was set up in 1967 by Chairman Mao
accolads in medicine - the Nobel Prize Zedong, who wanted to help Communist troops fighting
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http://edition.cnn.com/2015/10/06/asia/china-malaria-nobel-prize-tu-youyou/index.html
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= Dr. Sanjay Gupta

3 scientists share Nobel Prize for
medicine for work on parasitic diseases

i By Holly Yan and Jethro Mullen, CNN
& (© Updated 1712 GMT (0112 HKT) October 5, 2015

Nobel Prize in medicine awarded 00:10

Story highlights (CNN) — The Nobel Prize for medicine has been jointly

awarded this year to three scientists for their work on
William Campbell and Satoshi Omura are

honored for their work fighting elephantiasis
and river blindness

parasitic diseases.

Half nf tha awmard nnee tn Ireland'e William Mamnheall and
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Avermectin - Streptomyces avermitilis

https://edition.cnn.com/2015/10/05/world/nobel-prize-medicine/

Vyznam biodiverzity

Funkcni biodiverzita

e zajisteni a udrzeni ekosystémovych funkci a sluzeb

e udrzeni odolnosti a pruznosti ekosystému — obzvlast
dulezité v rychle se ménicim prostredi (klima, pH, atd.)

Druhova biodiverzita

o kazdy biologicky druh = unikatni strategie preziti

e zasobarna know-how pro farmaceuticky, chemicky,
technicky, stavebni ... prumysl (50% leku rostlin. puvodu)

« zdroj estetickeho zazitku
e hodnota zivota sama o sobé
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.. Start the presentation to see live content. For screen share software, share the entire screen. Get help at pollev.com/app ..
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Poll Title: Jaké jsou příčiny úbytku biodiverzity?
https://www.polleverywhere.com/discourses/H6rF4LWKpV9DywosCAsKV


Priciny ztraty biodiverzity = reseni
1 Mammals Amphibians Birds

Over-exploitation -

Invasive Species l

Human Disturbance I
Pollution I

Natural Disasters I
Species Dynamics I
Incidental Mortality I

Disease I

Persecution I

0 40 80 O 40 80 O 40 80
Percentage Species Affected
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Problém evolucnich pasti

- vytvoreni takového prostredi, ve kterém instinktivni chovani zivoc€ichu
(i celych populaci) vede k zahubé (v krajnim pripade)
, DO you prefer the thing that's worse for you?*

Mirages
Junk food Many aquatic insects need to lay their
eggs in water and so have evolved
vision sensitive to the polarised light
that signals a water surface.
Unfortunately, glass buildings, cars,
road surfaces and solar panels often
polarise light in the same way, leading
billions of insects to lay their precious
eggs on barren ground.

Albatrosses and other seabirds are
drawn to bottle tops. cigarette lighters,
golf balls and other plastic rubbish
floating on the ocean. Mistaking them
for food, the birds swallow them, often
to regurgitate to their chicks. Many

. subsequently die, full but starving.

(image: Rebecca Hosking/FLPA)
(Image: Achim Mittler, Frankfurt am
Main/Flickr/Getty)

Beetle beer goggles

Some brown beer bottles have an
uncanny similarity to the colour, sheen
and texture of female giant jewel
beetles. Males have been known to try
to copulate with them in a futile
embrace.

Turn, turtle!

Newly hatched turtles instinctively head
for the horizon. Unfortunately, street
lights often bamboozle them into
heading away fram the sea, towards
busy tourist resorts where they are
crushed to death.

Turtle Nesting
Beach
Street Lights
Turned 0Off
|Mar Thru Oct
NEXT 11/2 MILE

(image: AlamyCelebrity/Alamy)
#1 (image: Jeff Greenberg/Alamy)
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V lidské společnosti je to např. fastfood, pornografie, drogy či gambling
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I1l. Ubytek stratosférického ozénu

Pritmérné mnoistvi ozonu, éR, 1962-2002
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I1l. Ubytek stratosférického ozénu

Diagnoza

Climate
change
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I1l. Ubytek stratosférického o0zdnu
Earth-system Control Planetary boundary Current value of
process variable(s) (zone of uncertainty) control variable
Stratospheric Stratospheric O3 <5% reduction from pre- Only transgressed
ozone concentration, DU industrial level of 290 DU
depletion (5%-10%), assessed by
(R2009: same) latitude

Austral spring
(~200 DU)

Boundary: Average conc. of stratospheric O5 no lower than 276 Dobson units
Current level: 283 Dobson units

piagnosis: Safe, and Improving

Climate
change
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The Observer: Letni horka zpusobuji vysoké
koncentrace ozénu

14.5.2004 11:14 | PRAHAILONDYN (EcoMonitor)

W&dci upozorfiuji, Ze by leto3ni léto mohlo znamenat pro tisice Brith komplikace. Pravdépodobné budou nuceni nosit
ochranné masky nebo zdstavat radéji doma, aby se vyhnuli Zkodlivym mlhdm plnym ozdnu, které budou zneéiZtovat
ovzdudi v zemi bEhem viny veder.

Vime, reklamy jsou ofravng. A respekfujeme, Ze je mate
L\\S vypriuté =) Budeme radi, kdyZ nds podpofite jinak.

PROSIME, ZVOLTE VY51 SVEHO DARU. DEKUJEME
B | ke

Doba trvani daru = mésic

Vag e-mail

Castka 100

pro zaslani potvrzeni o daru

Pro shryti reflam se prosim plihladte

Weédci objevili, Ze horka loni v srpnu zpdsobila u rostlin a stromd uvolnéni chemickych latek izoprend. Ty pfispivaji k
produkci ozdnu ve vzduchu. VEdci se domnivaji, Ze ozdn zabil loni v 1été az 600 lidi. Profesor Alan Thorpe z Centra
atmosférickych véd k tomu dodavd, Ze teplota dosahla poprvé v historii Britanie hranici 100F, tedy 37,7 °C. Diky
globélnimu oteplovéani budou podobna velka horka stale £ast&ji - a# desetkrat. Kromé ostatnich problémi Britanie
musi potitat | se zvySenim mnoZstvi ozdnu v plizemni wistvé atmosféry.

Ozdn, ktery je zvliasté nebezpediny pro déti, staré lidi a astmatiky, vznika kdyZ silné sluneéni zafeni rozloZi oxidy
dusiku, které se uvolfiuje z wiukowych plynd. V' poslednich letech se situace v Britanii pfi sniZovani drovné oxidi
dusiku v ovzdusi velmi zlep3ila. Proto doufala, Ze ma problém pod kontrolou.

MNejnovéj5i studie, kterou proved| tym Alastaira Lewise z univerzity v Yorku prokazala, Ze nebezpe&ivznika pfi
vysokych letnich teplotach. Védecky tym doktora Lewise odjel loni do Chelmsfordu, aby zde studoval droveri ozdnu
a izoprenu. "Mahodou jsme tam stravili dva velmi horké tydny. To, co jsme objevili, bylo pFekvapivé. KdyZ teplota
prekrogila 90F a stoupala ke stovee, rostliny a stromy ... zadaly produkovat rapidné rostouci mnoZstvi izoprenu,”

Nejctengjsi €lanky ?
Véely mame radi. Pro€ ale nenavidime
vosy?

& Diskuse: 1

Odkud plynou miliardy na nieni pfirody? Z
danovych rajia
& Diskuse: 3

DokaZou nas zvifata opravdu milovat jako
my je?

Na Trutnovsku odhalili pomnik vénovany
vyhynulému hoici jarnimu

Jak se maiji polni ptaci v Cesku?

Viny horka. Vcelku ziidkavy projev zmény
klimatu. Zabiji ale ve velkém

& Diskuse: 4

Veodni eroze snizuje vynos plodin aZ o 75 %.

Jak se ji branit?
t- Diskuse: 1
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G+ Sledovat 184
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Historie objevu
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Historie objevu spojenych s ubytkem O,

Stratospheric Chlorine: a Possible Sink for Ozone

1974

R. 5. SToLArskI anD R. 1. CICERONE
Space Physics Research Laboratory, The University of Michigan, Ann Arber, Michigaon 4810%
Received fanuary 18, 1974

This study proposes that the oxides of chlorine, Cl{3,, may constitule an important
sink for stratospheric ozone. A photochemical scheme is devised which includes two
catalytic cycles through which ClQ. destroys odd oxygen. The individual CIX constituents
(HCIL Cl, C10, and QCIO) perform nnnlngnus]}f to the respective constituents (FHINO,
NO, NO. and NO:) in the WO, catplytic cycles, bul the pzone destruction efficiency is

baoks o £ £ F i TN bt o s TP B sloc e #9 Jn vb

S - lomn tann bt alal o vt

(Reprinted from Natura, Vol 249 No. J460, pp. 810—812, Fume 28, 1974)

Stratospheric sink for chlorofluoromethanes:

chlorine atom-catalysed destruction of ozone
Mario J. Molina & F. S. Rowland

Department of Chemistry, University of Catifornia, Trvine, California 92654

Chioroffusromethanes ave boing added ro the emvivonment
in steadily  fwcreasing  amounts, These compounds are
cltemically {nert and may remain i the atmasphere for $0—
150 years, and concentrations can be expected ti reach
) to 30 times presens fevels. Photodisseciation of the
chlorafluoromethianes in the stratospliere produces significant
amounts of chiorine aloms, and leads to the destruction of
atmuospheric ozone.

Forrvgnarmy alinhari- hedrneachnne bawe b oelide] 105 phes

effective rates of vertical diffusion of molecules at these altitudes
are alse subject to substantial uncertainties. Vertical mixing is
frequently modelled through the use of ‘eddy’ diffusion coeffi-
Clenlgl0-16738 wwehizh wre presumably relatively insensitive to the
maolecular weight of the diusing species. Caleuluted using a
time independent ane-dimensional vertical difusion mode] with
cddy diffusion coefficients of magnitude kK ~ (3 x 109
e cm® 5™ at altitudes 2040 km (refs 10, 15-18), the atmos-
pheric lifetimes of CFCl, and CE,Cly falt into the range af
A-150y1. The time requited for approach toward a steady state
is thus measured in decacles, and the cencentrations of chloro-
Duoromethanes in the stmosphere can be expected to reach

- 1 atom Cl rozlozi zhruba 100 000 molekul O,
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Historie objevu spojenych s ubytkem O,

1978 — CFC jako hnaci plyn ve sprejich zakazan (v USA)
- spotreba v dalsich aplikacich vsak stale prudce roste
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Historie objevu spojenych s ubytkem O,

1978 — CFC jako hnaci plyn ve sprejich zakazan (v USA)
- spotreba v dalsich aplikacich vsak stale prudce roste
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https://www.youtube.com/watch?v=6bUo8X2O7Oo

Historie objevu spojenych s ubytkem O,

1978 — CFC jako hnaci plyn ve sprejich zakazan (v USA)
- spotreba v dalsich aplikacich vsak stale prudce roste

1984 -V Halley Bay v Antarktidé naméren 40% ubytek O,
- tak dramatickému ubytku nevérili a hledali zpusob ovéreni
- dramaticky pokles ovéeren i v dalsi stanici 1000 mil daleko

450
400
350 -
300 ']
250 A
200 A
150 A

total ozone concentration
(Dobson units)

100 A

50 4

+ e L. %
. S S S . |
= y TR - 1
+ 50 - T_srEt. T,
- ® LR P Y | H
- '_.._.f stegittel
- I S
s

October readings

1)

1 months

readings
in other

1950

FIGURE 5-4 Ozone Measurements at Halley, Antarctica
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Large losses of total ozone in Antarctica
reveal seasonal Cl1O,/NOQO, interaction
J. C. Farman, B. G. Gardiner & J. D. Shanklin

British Antarctic Survey, Natural Environment Research Council,
High Cross, Madingley Road, Cambridge CB3 0ET, UK

Recent attempts™® to consolidate assessments of the effect of
human activities on stratospheric ozone (0O,) wusing one-
dimensional models for 30° N have suggested that perturbations
of total Q5 will remain small for at least the next decade. Results
from such models are often accepted by default as global esti-
mates’, The inadequacy of this approach is here made evident by
observations that the spring values of total O, in Antarctica have
now fallen considerably. The circulation in the lower siratosphere
is apparently unchanged, and possible chemical causes must be
considered. We suggest that the very low temperatures which
prevail from midwinter until several weeks after the spring equinox
make the Antarctic stratosphere uniquely sensitive to growth of
inorganic chlorine, C1X, primarily by the effect of this growth on
the NO,/NO ratlo Thls, w1th the height dlstrlbutaon of UV

I L L e 1] o T T DR I T
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Historie objevu spojenych s ubytkem O,

1978 — CFC jako hnaci plyn ve sprejich zakazan (v USA)
- spotreba v dalsich aplikacich vsak stale prudce roste

1984 -V Halley Bay v Antarktidé naméren 40% ubytek O,

- tak dramatickému ubytku nevérili a hledali zpusob ovéreni
- dramaticky pokles ovéeren i v dalsi stanici 1000 mil daleko
— nezvratny dikaz, e nad SEbou  revesl seasonal CI0./NO, interaction -
likvidujeme ozonovy stit??? J. C. Farman, B. G. Gardiner & J. D. Shanklin

British Antarctic Survey, Natural Environment Research Council,

450 High Cross, Madingley Road, Cambridge CB3 0ET, UK
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2 now fallen considerably. The circulation in the lower siratosphere
50 1 is apparently unchanged, and possible chemical causes must be
0 T T T T T considered. We suggest that the very low temperatures which
1950 1960 1970 1980 1990 2000 2010 prevail from midwinter until several weeks after the spring equinox
make the Antarctic stratosphere uniquely sensitive to growth of
] - _ inorganic chlorine, C1X, primarily by the effect of this growth on
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Historie objevu spojenych s ubytkem O,

1985 - Nimbus 7 — satelit NASA merici O; od 1978 ale
zadnou diru neeviduje
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Historie objevu spojenych s ubytkem O,

1985 - Nimbus 7 — satelit NASA merici O; od 1978 ale

zadnou diru neeviduije...

- po revizi nastaveni pristroje zjisteno, ze velmi nizke hodnoty
pristroj nezapocitaval — po zpetnéem zapocitani rostouciho
mnozstvi podlimitnich hodnot dira potvrzena
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Historie objevu spojenych s ubytkem O,
1985 - Nimbus 7 — satelit NASA merici O; od 1978 ale

zadnou diru neeviduije...

- po revizi nastaveni pristroje zjisteno, ze velmi nizke hodnoty
pristroj nezapocitaval — po zpetnéem zapocitani rostouciho
mnozstvi podlimitnich hodnot dira potvrzena

1.2

1987 — potvrzeni chlor-ozonove
hypotézy — prulet letadlem
ozonovou dirou merici
koncentraci O5 a CIO

- silna korelace mezi koncentraci
obou merenych latek
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Fyzikalni zaklad jevu
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Poskozovani ozonoveé vrstvy zeme

- freony, halony a dalSi urCité halogenované latky
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Poskozovani ozonoveé vrstvy zeme

- freony, halony a dalSi urCité halogenované latky

- freony - netoxicke, inertni, nizkovrouci kapaliny, vybornée
Izolanty
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Priimérné mnoistvi ozonu, CR, 1962-2002
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Dusledky ubytku O,



Jake jsou dusledky ubytku stratosférického
03?
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Dusledky ubytku strat. O,
1% | konc. O; = 2% 1 intenzity UVB = 4% 1 rizika rakov. kuze
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' urban pollution

and material
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== and skin cancer |
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®
Dopad zvysené UVB radiace na plodiny

Possible changes o
, . Consequences Selected sensitive crops
in plant characteristics 9 P
B Reduced photosynthesis Rice
B Reduced water-use efficiency Enhanced plant fragility s
B Enhanced drought stress sensitivity i
W Reduced leaf area Growth limitation Sorghum
B Reduced leaf conductance
m Modified flowering Yield reduction SoyReRls
(either inhibited or stimulated)
B Reduced dry matter production Beans

NB: Summary conclusions from artificial exposure studies.
Source: modified from Krupa and Kickert (1989) by Runeckles and Krupa (1994) in: Fakhri Bazzaz, Wim Sombroek, Global Climate Change and Agricultural Production, FAO, Rome,1996.
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Ozonova dira

- mozna reseni?



Da se s tim néco délat?

Start the presentation to see live content. For screen share software, share the entire screen. Get help at pollev.com/app


Předvádějící
Poznámky prezentace

Poll Title: Dá se s tím něco dělat?
https://www.polleverywhere.com/free_text_polls/dsDGf6yh23wtCEXvkrf09


Reseni a diisledky

1985 — Videnska smlouva na ochranu O, vrstvy

1987 — MontreaISky prOtOkOI + daléi dodatky AND THEIR PHASE-OUT SCHEDULES

Predicted abundance
Thousand parts per trillion

15

Effective
- stratospheric
chlorine*

No protocol

Copenhagen 1992

J Z Beijing 1999

Zero emissions

0 T T
1880 2000

T T T T T T T
2020 2040 2060 2080 2100
* Chiorine and bromine are the molecules responsible for ozone depletion.

“Effective chlorine” is a way lo measure the destructive potential of all ODS
gases emitied in the stratosphere.

Cases per million people per year

500
No protocol
400
1 Excess
300 4 i London
skin cancer e
cases
200
Copenhagen
0y 1992
04 T

T T T T T T T 1T
198 2000 2020 2040 2060 2080 2100

Source: Twenly Questions and Answers about the Ozone Layer: 2006 Lipdate,
Laad Authar: DW. Fahay, Panel Review Meating for the 2006 szone assassment.
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Reseni a dlsledky

1985 — Videnska smlouva na ochranu O, vrstvy

THE EFFECTS OF THE MONTREAL PROTOCOL AMENDMENTS

1987 — MontreaISky prOtOk()l + daléi dodatky AND THEIR PHASE-OUT SCHEDULES

Predicted abundance
Thousand parts per trillion

15

Effective

The Nobel Prize in | e
Chemistry 1995

No protocol

0 T T T T T T T T T T 1
1880 2000 2020 2040 2060 2080 2100

* Chiering and bromine are the molecules responsible for azone deplel
“Effective chlorine” is a way lo measure the destructive potential of all
gases emitted in the siratosphere.

H

Cases per million people per year
500

Paul ). Mario ). F. Sherwood ] No protocol

Crutzen Molina Rowland 400
4 Excess

300-{  skin cancer

Jfor their work in atmospheric chemistry,
particularly concerning the formation and L |
decomposition of ozone.“ e e

Fahay, Panel Reviaw Meating for the 2006 czone assassment.

Y
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Reseni a diisledky

1985 — Videnska smlouva na ochranu O, vrstvy

THE EFFECTS OF THE MONTREAL PROTOCOL AMENDMENTS

1987 —_ MontreaISky prOtOkOI + daléi dodatky AND THEIR PHASE-OUT SCHEDULES

Predicted abundance
Thousand parts per trillion

15

Naklady opusténi CFC | st

7 chlorine®

- 1988-2000 - pokles produkce na desetinu
- celkové naklady zhruba 40 miliard $ ‘

No protocol

- ke ztratam zaméstnani nedoslo : -

- 1/3 snizeni prostou Usporou Y

- nahrazovani CFC snadnéjsi, Casto i za e
snizeni nakladu (nahrady levnéjsi) e

- nové HFC v autech navysily cenu o " e

50-150 $ (prfedpovézeno 1000-1500 $ N
- CH,Br pro sterilizaci pid nahrazen napf. =
stfidanim plodin
- CH,Br pro fumigaci skladii nahrazen CO, = = == =="*

Authe W, Fahay, Panel Review Meating for the 2006 czone assassment.

ﬁ GrR:1+D |


Předvádějící
Poznámky prezentace
Meadows et al.: Limits to growth: 30-year update
http://www.grida.no/graphicslib/detail/effects-of-the-montreal-protocol-amendment-and-their-phase-out-schedules_5501


Spolecna, ale diferencovana zodpovédnost

Thousand Ozone Depleting Potential Tonnes (ODP Tonnes)*
1000 -

Non-Article 5 countries
(45 states)
800 -
i CFC
production
400 -
200 - Article 5 countries
! || Article 5 countries (developing)
0 B Non-Article 5 countries (industrialized)
1986 1990 1995 2000 2005

| Countries that did not ratify the Montreal Protocol
(not on the map: San Marino, Vatican, Andorra)

* Tonnes multiplied by the ozone depleting potential of the considered gas. Source: United Nations Environment Programme Ozone Secretariat
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Ponauceni z uspésneho reseni globalniho problému

spoluprace zucastnénych akteru:

» vedecke objevy a monitoring — upozornéni na problém

« UNEP — mezinarodni koordinator politickych opatreni

e environmentalni aktivisté vyvijejici tlak na reseni problému
o uvedomeli konzumenti nakupujici dle env. informovanosti
e technidti experti vyvijejici technologie Setrné k ZP

 flexibilni a zodpovédny prumysl
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Earth-system

V a VI. Biogeochemickeé toky P a N

Control Planetary boundary Current value of
process variable(s) (zone of uncertainty) control variable
Biogeochemical P Global: P flow NTgPyrt(11-100 Tg Pyr™) ~22 TgPyr*
flows: (P and from freshwater
N cycles) systems into the
(R2009: ocean
Biogeochemical
flows: (interference P Regional: P flow 6.2 Tg yr'! mined and applied to ~14 Tg Pyr
with Pand N from fertilizers to erodible (agricultural) soils
cycles)) erodible soils (6.2-11.2 Tg yr'Y). Boundary is a
global average but regional
distribution is critical for
impacts.
N Global: Industrial 62 Tg N yrt (62-82 Tg N yr™). ~150 Tg N yr™!
and intentional Boundary acts as a global
biological fixation ‘valve' limiting introduction of
of N

new reactive N to Earth System,
but regional distribution of

re . i Climat
fertilizer N is critical for el
impacts. :
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Dusik

Nitrogen in atmosphere (N,)

Denitrifying
bacteria
Nitrogen-fixing Nitrates
bacteria in root “ (NO5™)
nodules of Decomposers (aerobic
legumes and anaerobic
bacteria and fungi)
Nitrifying
Ammonification o bacteria
Nitrification
Ammonium (NH,") Nitrites (NO, )
Nitrogen-fixing soil bacteria :;Z:L”:,'igg

Copynght & Pearsen Education, Inc., publishing as Benjamin Cummings
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Dusik

I Unbalancing the cycle

Nitrogen flows, megatonnes
1890

Sowrce: Galloway and Cowling, Ambia
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®
Dusik

- lidskou aktivitou je dnes premenéno vice N, na reaktivni
formy N, nez ve vSech terestrialnich procesech dohromady

- Haber-Bosch 80 Mt,/yr, leguminozy 40 Mt,/yr, spalovani
fosilnich paliv 20 Mt /yr, spalovani biomasy 10 Mt /yr

I Unbalancing the cycle
Nitrogen flows, megatonnes
1890 1990

Atmospheric
nitrogen

Bocterial fixation
and Haber process

Sowrce: Galloway and Cowling, Ambic
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Dusik

- primarni divod vyroby reaktivnich
forem N ?

NITROGEN POLLUTION

The amount of reactive nitrogen released into
the environment is increasing

@ Total human input

@ Fertiliser and industrial uses

@ Nitrogen fixation in agri-ecosystems
@ Fossil fuels

200

150+

100+

504

Nitrogen released per year (millions of tonnes)

0

T I T
1900 1920 1940 1960 1980

-
SOURCE: MILLEMKILM E{DAYSTEM ASSESSMENT
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Dusik

- primarni duvod vyroby reaktivnich
forem N ?

- vetsina koncCi ve vode - eutrofizace

- Ci v atmosfére - N,O je vyznamny
sklenikovy plyn + O, ,rozkladac”

- nebezpecneé je celkove snizovani
pruznosti planetarnich subsystému
v dusledku vnaseni velkého
mnozstvi reaktivnino N do
Zemskeho systemu (sklenikovy jev
+ Ubytek ozonu + hypoxie vod)

j> e }.L
#m b
NITROGEN POLLUTION

The amount of reactive nitrogen released into
the environment is increasing

@ Total human input

@ Fertiliser and industrial Lses

@ Nitrogen fixation in agri-ecosystems
@ Fossil fuels

200+

150-
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=, ]
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Nitrogen released per year (millions of tonnes)
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Fosfor — prirozeny cyklus

\3 Weathering of |
phosphate A
"M\, -from rocks

Geological uplifting

= |

Phosphate
in soil

\ Phosphate in solution
. - . Chemical

]
Decomposers

Copynght & Pearscn Education, Inc., publishing as Benjamin Cummings
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Fosfor

- primarni zdroj P v ekosystemu — zvétravani Ci tézba apatitu

- lidskou Cinnosti proudi do oceanu 8-9x vétSi mnozstvi P
nez prirozene

- 2 20 Mt /yr prumyslového fosforu skonci polovina v mofich

- pfritok P do oceanu zvysSuje riziko anoxickych udalosti, prah
nastani této udalosti je ale zatim nejasny
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Zmeny

- ovlivhovani biogeochemickych cyklu P a N s dusledky:

1) na lokalni az regionalni drovni nahlé zmény v jezernich a
morskych ekosystémech (napr. anoxie v jezerech a
Baltickém mofri)

2) nelinearni zmény z oligotrofniho stavu do eutrofniho
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Fosfor + dusik = anoxické zény v morich

200 AND COUNTING -
The number of dead zones around the world is doubling every decade

" 1 R
Type: @ Annual -

@ Episodic/periodic
0 Persistent Loy

@ Unknown
/ £
-~ | 3
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Fosfor + dusik = anoxické zéony v morich

Every summer, oxygen levels in Chesapeake Bay plummet. Strong winds can make surface water pile up on one side of the bay,
causing the dead zone to spill over into the shallow waters

Dissolved oxygen (mg/l) @ 100 @ 5.0 2.5 @ 0.0 (dead zone)
f e

RO WIND

Dissolved oxygen in
Chesapeake Bay in
August 2005

Depth (metres)
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Vznik a zanik anoxickych z6n — ne vSe jasné

Home | Emvironment | Life | Mews

Pacific dead zone has been shrinking for a century

» 19:00 07 August 2014 by Anna Williams

» For similar stories, visit the Endangered Species , Mysteries of the Deep Sea and Climate Change Topic Guides

Huge areas of ocean could suffocate as a result of global warming. But one of
these "dead zones" has been shrinking for a century, we now know. Freak
local conditions may be at work, but the discovery offers hope that at least
one region of the ocean will still be breathable.

Maost tropical coastlines have oxygen minimum zones, which form when
plankton die, sink and get eaten by bacteria, a process that consumes
oxygen. The majority of marine animals cannot breathe in low-oxygen water,
and either leave or die.

Around the world, oxygen minimum zones have been growing, partly due to
the effects of global warming. But one such zone, in the eastern Pacific off the
coast of North and Central America, has been bucking the trend, says Curtis
Deutsch of the University of Washington in Seattle.

Using coastal sediments that carry traces of past oxygen levels, Deutsch and
his colleagues reconstructed changes in oxygen levels in the eastern tropical
Pacific since 1850. They found that the oxygen minimum zone has been
shrinking nearly all that time.
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Jake dalSi globalni zmény probihaji v
oceanech?

Start the presentation to see live content. For screen share software, share the entire screen. Get help at pollev.com/app
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The oceans are heating, acidifying and choking

» 19:58 04 October 2013 by Fred Pearce
» For similar stories, visit the Climate Change Topic Guide

We know the oceans are warming. We know they are acidifying. And now, to
cap it all, it turns out they are suffocating, too. A new health check on the
state of the oceans warns that they will have lost as much as 7 per cent of
their oxygen by the end of the century.

[ RCECEUI g 626 cet | 256  3+1 109
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The cascade of chemical and biological changes now under way could see
coral reefs irreversibly destroyed in 50 to 100 years, with marine ecosystems
increasingly taken over by jellyfish and toxic algal blooms.

The review is a repeat of a study two years ago by the International
FProgramme on the State of the Ocean (IPS0), a coalition of scientists. It
concludes that things have become worse since the first study.

"The health of the oceans is spiralling downwards far more rapidly than we
had thought, exposing organisms to intolerable and unpredictable evolutionary
pressure.” says Alex Hogers at the University of Oxford, the scientific director
of IPS0.

Deadly trio

Rogers describes a "deadly trio” of linked global threats. The first is global
warming: surface sea water has been warming almost as fast as the
atmosphere. The second is acidification — a result of the water absorbing ever
maore CO2 from the atmosphere. The third is deoxygenation.
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http://www.newscientist.com/article/dn24351-the-oceans-are-heating-acidifying-and-choking.html#.VDuzyhawQik
http://www.newscientist.com/article/dn26020-pacific-dead-zone-has-been-shrinking-for-a-century.html#.VDu0UxawQin
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http://www.unep.org/yearbook/2014/PDF/chapt1.pdf


B
Vil. Globalni spotreba vody

Earth-system Control Planetary boundary Current value of
process variable(s) (zone of uncertainty) control variable
Freshwater Global: Maximum Global: 4000 km? yr! ~2600 km? yr!
use amount of (4000-6000 km? yr™)
(R2009: consumptive blue
Global water use (km3yr)
freshwater
use) Basin: Blue water Basin: Maximum monthly
withdrawal as % of withdrawal as a percentage
mean monthly river of mean monthly river flow.
flow For low-flow months: 25%

(25-55%); for intermediate-
flow months: 30% (30-60%);
for high-flow months: 55%
(55-85%)

Boundary: No more than 4000 km? of fresh water consumed per year
Current level: 2600 km? per year
Diagnosis: Boundary will be approached by mid-century
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http://www.newscientist.com/special/ocean-to-ozone-earths-nine-life-support-systems


Nedostatek sladké vody
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http://www.nature.com/nature/journal/v467/n7314/fig_tab/467411a_F1.html

https://www.nationalgeographic.com/environment/photos/rivers-run-dry/
http://english.sina.com/china/p/2011/0116/356107.html

The world’s remaining free-flowing rivers

Only 37 percent of world's largest rivers are free of dams or other disruptions. Free-
flowing rivers are found primarily in the Amazon and Congo Basins, and in the Arctic.

Percentage of very large rivers (longer than 1,000 km) that remain free-flowing, by continent

25%
MNorth America

51%

South America

Distribution of very large rivers

|
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% _.J
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https://www.nationalgeographic.com/environment/2019/05/worlds-free-flowing-rivers-mapped-hydropower/

https://www.nationalgeographic.com/environment/2019/05/worlds-free-flowing-rivers-mapped-hydropower/
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http://www.youtube.com/watch?v=xSEXIxDVMBg&feature=relmfu

http://www.youtube.com/watch?v=xSEXIxDVMBg&feature=relmfu
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http://www.newscientist.com/data/images/archive/2974/29740901.jpg


Top

ProC se stavi prehrady?

Start the presentation to see live content. For screen share software, share the entire screen. Get help at pollev.com/app
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Poll Title: Proč se staví přehrady?
https://www.polleverywhere.com/discourses/g25p6FcysoH6SHsCKjCqS
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Prehrady

- vyznam - ochrana pred povodnémi a suchem ... ?
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http://www.newscientist.com/data/images/archive/2974/29740901.jpg


Prehrady

trpi vice lidi nedostatkem vody
(hlavné pod prehradou),

nez kolik lidi vodu ziska

(23 % glob. populace x 20 %)

vyznam - ochrana pred povodnémi a suchem ... ?

,Vystavba velkych vodnich dél je v poslednich letech
kKriticky vnimana po celem civilizovanem svete. Koncept,
ze podobna dila nas ochrani pred povodnémi i suchem,

uz neplati
Billion-dollar dams are making
water shortages, not solving them

diky prehradam paradoxne
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: http://olomouc.idnes.cz/protipovodnova-ochrana-becva-nadrz-skalicka-poldr-sucha-nadrz-navrh-ekologu-bocni-nadrz-g6l-/olomouc-zpravy.aspx?c=A170123_2300826_olomouc-zpravy_stk
https://www.newscientist.com/article/2134785-billion-dollar-dams-are-making-water-shortages-not-solving-them/

http://go.idnes.bbelements.com/please/redirect/104/1/10/7/?param=147561/140968_0_

Odvetvi spotreby vody

Lo

Pacific Indian

Atlantic
Ocean

Ocean Ocean

by the domestic sector use by the industrial sector

\
!
. 4 //
- Industry widely dominant - - Domestic use widely dominant - Agriculture widely dominant >
Industry and agriculture equally I Domestic Lies BRd aaneuitin daminast Agriculture dominant with significant use
— dominant | - - by the industrial sector
- Industry dominant with significant | Agriculture dominant with significant use | Agriculture widely dominant with significant
use by the domestic sector

Source: Based on data fromTable FW1 in World Resources 2000-2001, People and Ecosystems: Data not available PHILIPPE REKAGEWIC
The Fraying Web of Life, World Resources Institute (WRI), Washington DC, 2000. —

MARCH 2002
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http://mapmorph.files.wordpress.com/2010/02/freshwater-use-by-sector-at-the-beginning-of-the-2000s.jpg


Oblasti a priciny nedostatku vody

A A0 4

Areas around the globe suffering from depleted water resources

Physical water scarcity

Water resource development is approaching or has
exceeded sustainable limits. More than 75% of
river flow is extracted for agriculture

Approaching physical water scarcity
Maore than 60% of river flow is extracted.
These areas will experience physical water
scarcity in the near future

Economic water scarcity

Limited access to water even though natural local
supplies are available to meel human demands.
Less than 25% of water extracted for human needs

Little or no water scarcity

Abundant water resources relative Lo use,
with less than 25% of water extracted for
human purposes

Not estimated

SOURLE- INTERNATIOMNAL WATER MANAGEMENT INSTFTUTE
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http://environment.newscientist.com/data/images/archive/2670/26700101.jpg
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Vill. Zména vyuzivani krajiny

Earth-system Control Planetary boundary Current value of
process variable(s) (zone of uncertainty) control variable
Land-system Global: Area of Global: 75% (75-54%) Values 62%
change forested land as % are a weighted average of the
(R2009: of original forest three individual biome
same) cover boundaries and their uncertainty
zones
Biome: Area of Biome:
forested land as % Tropical: 85% (85-60%)
of potential forest Temperate: 50% (50-30%)

Boreal: 85% (85-60%)

Climate
change
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http://www.newscientist.com/special/ocean-to-ozone-earths-nine-life-support-systems
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Röckstrom et al.: A safe operating space for humanity (Nature) 2009
Beyond certain boundaries, they warned, we risk causing "irreversible and abrupt environmental change" that could make the Earth a much less hospitable place 
They also interact with one another in complex and poorly understood ways. But he says the concept of boundaries is an advance on the usual approach taken by environmentalists, who simply aim to minimise all human impacts on the planet. Instead, he says, boundaries give us some breathing space. They define a "safe space for human development".
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http://na.unep.net/atlas/webatlas.php?id=172


Zmena vyuzivani krajiny

zemedelstvi (predevsim)

- poslednich 50 zména na zemédélskou pudu - 0,8% ro¢né

- hlavni sila fidici ztratu ekosystemovych funkci a sluzeb
(napfr. produkce potravin a cyklus vody), ztratu biodiverzity
a podkopava lidsky blahobyt a dlouhodobou udrzitelnost

- pfri prekroCeni unosne miry vyuzivani v urcitém regionu
muze dojit k nahlé zméné charakteru krajiny
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http://www.newscientist.com/article/dn16566-humans-could-provide-spark-that-ignites-amazon.html#.Uwtgs4UR5I1
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Parts of Amazon close to tipping point

13:52 05 March 2009 by Catherine Brahic
For similar stones, wisit the Endangered Species Topic Guide

The Mato Grosso, the most scarred region of the Amazon rainforest, is
teetering on a deforestation "tipping point”, and may soon be on a one-way
route to becoming a dry and relatively barren savannah.

Monica Carneiro Alves Senna and colleagues at the Federal University of
Vicosa, Brazil, used computer models to simulate how the Amazon would
recover from various amounts of deforestation. Their simulations ranged from a
complete wipe-out of the entire forest to a situation where just one fifth of the
forest would be removed.
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http://www.newscientist.com/article/dn16566-humans-could-provide-spark-that-ignites-amazon.html#.Uwtgs4UR5I1

http://www.newscientist.com/article/dn16708-parts-of-amazon-close-to-tipping-point.html#.UwxUdIUR5I0

Graf 1: RoZLOHA OBHOSPODAROVANYCH SYSTEMU V ROCE 2000
Obhospodafované systémy pokryvaji 24 % suchozemského povrchu.

ROVNIK

ROVNIK

Obdélavané systémy:
oblasti, v nichz

je alespon 30 %
krajiny obdélavano

Zdroj: Millennium Ecosystem Assessment
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nesoulad mezi 12% na minulém snímku, a 24 zde. Nejspíš je jiné měřítko pro „crop-land“ a obhospodařované systémy.
http://www.czp.cuni.cz/knihovna/MA/MA_obsah.pdf



Blyskani na lepsi casy?
Shrinking farmland

For the first time, more land is being left to return to nature thanis being cleared for agriculture

2000and 2015
[ | Increase or stable

[]-1to-4
[]-5t0-9
B -10to-14
B -15t0-19
B -20t0-30

SOURCE: FAO (2017), doi.org/n2k
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https://www.newscientist.com/article/mg23531380-500-back-to-the-wild-how-nature-is-reclaiming-farmland/


https://www.newscientist.com/article/mg23531380-500-back-to-the-wild-how-nature-is-reclaiming-farmland/

Jak se této situaci postavit?
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http://2.bp.blogspot.com/-OCGq5UcXSAY/T9ZrnkuyOxI/AAAAAAAAB2g/BdEFh_RYz8w/s1600/past-present-future.jpg


@ LEADER 11 October 2017

It looks like an oxymoron, but Earth
optimism is worth a try

Decades of environmental doom-mongering have fallen on deaf ears. Maybe a new
environmental campaign with a message of hope is just what we need
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https://www.newscientist.com/article/mg23631473-200-reasons-to-be-cheerful/


Home | Features | Earth

f oo % + Wt

FEATURE 11 October 2017

Is positive thinking the way to save
the planet?

Move over doom and gloom, there is a new environmental movement in town. Earth
optimists say focusing on small successes is the way forward
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https://www.newscientist.com/article/mg23631470-800-is-positive-thinking-the-way-to-save-the-planet/


Jak se Kk teto situaci postavit?
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