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process

Biogeochemical

Control
variable(s)

Planetary boundary
(zone of uncertainty)

Current value of
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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 Pyrt
with Pand N from fertilizers to erodible (agricultural) soils
cycles)) erodible soils (6.2-11.2 Tg yr'1). 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™t
and intentional Boundary acts as a global
biological fixation
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Planetary Boundaries
A safe operating space for humanity
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Beyond zone of uncertainty (high risk)
B [n zone of uncertainty (increasing risk)
Below boundary (safe)
B Boundary not yet quantified

Source: Steffen et al. Planetary Boundaries: Guiding human development on a changing planet, Science, 16 January 2015,




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

g
(O) Copyrght @ Pearsen Education, Inc., publishing as Benjamin Cummings



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

Atmospheric
nitrogen

Sowrce: Galloway and Cowling, Ambia



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 Atmospheric

nitrogen

Lightning Lightning .E E
i l e g8

by 5.4
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Sowrce: Galloway and Cowling, Ambic
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primarni duvod vyroby reaktivnich
forem N ?

vetsina koncCi ve vode - eutrofizace
Ci v atmosfére - N,O je vyznamny
sklenikovy plyn + O, ,rozkladac”
nebezpecne je celkové snizovani
pruznosti planetarnich subsystému
v dusledku vnaseni velkého
mnozstvi reaktivnino N do
Zemskeho systemu (sklenikovy jev
+ Ubytek o0zonu + hypoxie vod)
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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+

=, ]
=]
L

Nitrogen released per year (millions of tonnes)

0

SOURCE: MILLEMKILM E{DSYSTEM ASSESSMENT
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Fosfor — prirozeny cyklus
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Weathering of |
\ phosphate "

Geological uplifting

= |

Phosphate
in soil

]
Decomposers

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

\ Phosphate in solution ]
. - . Chemical

1 . .' .+ precipitation
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*e.o ..t . Detritus.’
* “settling to
»+ bottom
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Fosfor — ¢ s ovliv

FERTILIZER
PRODUCTION

PHOSPHATE ROCK
MINING

. LIVESTOCK AND WASTE = -
CROP PRODUCTION MANAGEMENT

Nk Le=el
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PHOSPHORUS POOL IN THE SOIL
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AND RUN-OFF
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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 skoncCi polovina v mofich

- pfritok P do oceanu zvysuije 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 oligotrofnino stavu do eutrofniho

Centrum pro vyzkum
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v prostredi

©)




Fosfor + dusik = anoxické zény v morich

L] ¥
Type: @ Annual
@ Episodic/periodic

0 Persistent
/

@ Unknown

—
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200 AND COUNTING

The number of dead zones around the world is doubling every decade
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http://www.newscientist.com/data/images/archive/2581/25811401.jpg

Fosfor + dusik = anoxické zony v morich

ANNUAL PLAGUE

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)

TN
NO WIND
Dissolved oxygen in

Chesapeake Bay in -
August 2005
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http://www.newscientist.com/article/mg19225811.400-dead-zones-in-the-water.html#.VDuqwBawQil

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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Vznik a zanik anoxickych z6n — ne vSe jasné

1
Home | Emvironment | Life | MNew

Pacific dead zone has

» 19:00 07 August 2014 by Anna U
» For similar stories, visit the Enda

Huge areas of ocean could suffocat
these "dead zones" has been shrin
local conditions may be at work:, bt
one region of the ocean will still be

Maost tropical coastlines have oxyg
plankton die, sink and get eaten by
oxygen. The majaority of marine ani
and either leave or die.

Around the world, oxygen minimum
the effects of global warming. But g
coast of North and Central America
Deutsch of the University of Washir

Using coastal sediments that carry
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Home | Environment | Life | Mews

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.

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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Simplified view of the nitrogen

Unreactive
di-nitrogen

inair (N,)
ﬂ Greenhouse Stratospheric
ozone loss

High temperature
combustion
& industry

gas balance

Nitrous Oxide
(NO) Urban air | | Tropospheric Particulate

quality ozone formation Matter
ili Nitrogen Oxides s—p AMMmonium nitrate
Fertilizer (I%IOQ in rain (NH,NO,)

manufacture

. f Further N, emission
Ammonia as NO, & N,O
(NH,) carrying on
the cascade

Crop biological
nitrogen fixation
Eventual
denitrification

of N, to N,
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Soil acidification

Nitrate leaching (NO;), N &P in streams
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Freshwater Eutrophication Marine Eutrophication
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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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Planetary Boundaries
A safe operating space for humanity
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Climate
change
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Beyond zone of uncertainty (high risk)
B [n zone of uncertainty (increasing risk)
Below boundary (safe)
B Boundary not yet quantified

Source: Steffen et al. Planetary Boundaries: Guiding human development on a changing planet, Science, 16 January 2015,




Nedostatek sladké vody

- Clovek je dominantni silou menici globalne tok vody v rekach
- priblizné 25 % vody z povodi
vubec nedoteCe do oceanu
- vazne dusledky pro stav 8 Mighty Rivers Run Dry From Overuse
biodiverzity, produkci
potravin, zdravotni rizika,
snizovani pruznosti
ter. a aqua. ekosystemu

Main  Ahoutthe Freshwater Initiative  Restoring Rivers  Reducing Water Use  Mews  Yideos

lea RS = ,

n



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

Hoover dam
The Hoover, Davis and Parker dams have
CO I O r ad O relea_ised 130 billion Iit(es of v_vater,
destined for the deltain Mexico. The Lake Powell
water will be first to cross the US-Mexico
__J border for environmental purposes

Glen Canyon

Las Vegas °

Hoover COLORADO

RIVER

Us
COLORADO
RIVER

MEXICO

Headgate

Palo Verde

Imperial

Laguna Morelos dam

The last barrier between the Colorado
river and the Gulf of California, the
damdiverts theriverinto the irrigated
fields of the Mexicali valley. On 23
March, its gates will open, spilling
water into the dry riverbed

)

Morelos

.v .
Mexicali

San Diego
®

Coloradoriver delta .
It could take up to a week for the E Gulf of A\
water pulse to reach its destination. California

The delta will burst into life, with the

first saplings appearing about three

weeks after the flood
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Aralské Jezero
- Kazachstan, Uzbekistan
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http://www.youtube.com/watch?v=xSEXIxDVMBg&feature=relmfu

Aralské Jezero opii b o e

the ‘Large Aral’ and the ‘Small Aral’

What has happened...

?I_,— .eu"'ﬁﬂ’f*‘”dj
1957 1977 1982 1984 1993 November 2000
from a map from satellite images from satellite images from satellite images from a map from satellite images

What could happen...

Between November 2000 and June 2001,

Predicted Vozrojdeniya Island joined the

demand km? per year mainland to the south "~
2010 160 =

2000 wlv e 140
L 120

Steady
growth e

scenario
iear . 2000-lovel
Abstraction £ Abstraction  demand Abstraction W
of water 40 of water of water Optimistic
1960-2000 1960-2000 1960-2000 scenano
20 best available
0 0 ilgisse
|__ § | I | 1 1 I 1 Ll | I L} : 1 ] |.‘ | .| I ] l__\
1980 2000 2020 1960 1980 2000 2020, 1960 1980 2000 2020 November 2007

from satellite images

Sources: Nikolar Denisov, GRID-Arendal, Norway (especially for the graphics below); Scientific Information Center of Intemational Coordination Water
Commission (SIC ICWC); Intemational Fund for Saving the Aral Sea (IFAS); The World Bank; National Astronautics ans Space Administration (NASA); United
States Geological Survey (USGS), Earthshots : Satellite images of environmental change, United States Department of the Interior, 2000. %



Aralskeé Jezero
- Kazachstan, Uzbekistan

The changed shape of the Aral Sea since 1960

1960 Aralsk 1999
KAZAKHSTAN

2002

L]
Muynak
UZBEKISTAN 100 km

2005 postavena prehrada mezi S a J Casti
- co nasledovalo?

©)
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Aralskeé Jezero
- Kazachstan, Uzbekistan

The changed shape of the Aral Sea since 1960
1960 Aralsk 1999 2002

KAZAKHSTAN

\ ._\.
mﬂr
ﬂ. i x —\_,-_IL

] .
: L
[ Py Vil

- 2005 postavena prehrada mezi S a J Casti
- co nasledovalo?
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Aralské Jezero

The changed shape of the Aral Sea since 1960
1960 Aralsk 1999

KAZAKHSTAN

L]
Muynak 0

UZBEKISTAN Wk
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Lake Hamoun — Iran, Afghanistan
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L ake Turkana
Kena ?7?7?

blahobyt
X

pFirodni dédictvi
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Harnessing the Oma’s waters

Today Lake Turkana in Kenya has a surface area of 6400 square kilometres and is the world’s largest
desert lake. It is replenished mostly by water from the river Omo, which flows through Ethiopia

o

i
‘. Planned reservoir

GILGEL GIBE Il DAM
Will be completed in late 2014

OMORIVER
Provides Lake Turkana with

90 per cent of its water
0Omo National Park

Contains early
human fossils

MAGO RIVER

Mago National Park
Contains early human fossils

Atleast 50 per cent of the water released
from the damis earmarked to irrigate new
sugar plantations and agricultural land
and so will no longer reach Lake Turkana

ETHIOPIA

KENYA The lake loses 16 trillion litres of water through

evaporation each year. Without the flow from the
Omo itwould be empty within 11 years

Northlisland Koobi Fora N

O Fossils of five species of 3 g
hominin discovered here -
LAKE

TURKANA

Sibiloi National Park

Ferguson’sﬁq!f Central Island National Park
Important fishing ground Important breeding
grounds for Nile

crocodiles
TURKWEL RIVER

DEPTH

® 0-20 metres
KERIO
@ 20-40 met
metres RIVER
® >40metres

SouthIsland
National Park

50km

_




Prehrady

- vyznam - ochrana pred povodnémi a suchem ... ?
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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
kriticky vnimana po celem civilizovanem svete. Koncept,
ze podobna dila nas ochrani pred povodnémi a suchem,

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

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

Odvetvi spotreby vody

Lo

Pacific

Pacific Indian

Atlantic
Ocean

Ocean Ocean

use by the domestic sector by the domestic sector

use by the industrial sector

- Industry widely dominant L. : - 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

Source: Based on data fromTable FW1 in World Resources 2000-2001, People and Ecosystems: Data not available

The Fraying Web of Life, World Resources Institute (WRI), Washington DC, 2000. PRI TR ies
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Oblasti a priciny nedostatku vody

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 to use,
with less than 25% of water extracted for
human purposes

Not estimated

Centrum pro vyzkum
toxickych latek
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Vill. Zmeéna vyuzivani krajiny

Earth-system
process

Control
variable(s)

Planetary boundary
(zone of uncertainty)

Current value of
control variable

Land-system
change
(R2009:
same)

©)

Global: Area of
forested land as %
of original forest
cover

Biome: Area of
forested land as %
of potential forest

Centrum pro vyzkum
toxickych latek
v prostredi

Global: 75% (75-54%) Values
are a weighted average of the
three individual biome
boundaries and their uncertainty
zones

Biome:

Tropical: 85% (85-60%)
Temperate: 50% (50-30%)
Boreal: 85% (85-60%)

62%

Climate
change




Planetary Boundaries
A safe operating space for humanity
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Climate
change
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Beyond zone of uncertainty (high risk)
B [n zone of uncertainty (increasing risk)
Below boundary (safe)
B Boundary not yet quantified

Source: Steffen et al. Planetary Boundaries: Guiding human development on a changing planet, Science, 16 January 2015,




Zmena vyuzivani krajiny

- pohaneno expanzi zemedelstvi a jeho intenzifikace

- poslednich 50 let byly lesni a dalsi ekosystémy menény na
zemédélskou pudu rychlosti 0,8% rocné

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

Centrum pro vyzkum
toxickych latek
v prostredi
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Zmena vyuzivani krajiny

- pohaneno expanzi zemedelstvi a jeho intenzifikace

- poslednich 50 let byly lesni a dalsi ekosystémy menény na
zemédélskou pudu rychlosti 0,8% rocné

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

- maximalni unosna mira pfemény ekosystému na zemed.
pudu je pfiblizné 15 % nezalednéné plochy souse — v
soucasnosti je to 12 %

- pri prekroCeni unosne miry vyuzivani v urcitém regionu
muze dojit k nahlé zméné charakteru krajiny

- napr. nadkriticka preména Amazonskych pralest na
zemédeélské plochy ¢€i pastviny muze ,,skokové*
zmenit cely charakter povodi na polosuchou savanu

©)
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Zméﬁ Parts of Amazon close to tipping point

hJ 13:52 05 March 2009 by Catherine Brahic
- POk For similar stories, visit the Endangered Species Topic Guide

- posl
zem

The Mato Grosso, the most scarred region of the Amazon rainforest, is
- hlav teetering on a deforestation "tipping point®, and may soon be on a one-way
(nap route to becoming a dry and relatively barren savannah.
a pa . . .
Manica Carneiro Alves Senna and colleagues at the Federal University of
- MaxX Vicosa, Brazil, used computer models to simulate how the Amazon would
pﬂd[ recover from various amounts of deforestation. Their simulations ranged from a
souc complete wipe-out of the entire forest to a situation where just one fitth of the
w. | forest would be removed. o o _
- Pri prekrocenl unosne miry vyuzivani v urcitem regionu
muze dojit k nahlé zméné charakteru krajiny
- napr. nadkriticka preména Amazonskych pralest na
zemédeélské plochy ¢€i pastviny muze ,,skokové*

zmenit cely charakter povodi na polosuchou savanu

©)
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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 : o

Zdroj: Millennium Ecosystem Assessment
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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



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

IX. Chemickeé znecisteni

Earth-system
process

Introduction

of novel entities
(R2009: Chemical
pollution)

Control
variable(s)

Planetary boundary Current value of
(zone of uncertainty)
No control variable No boundary currently
currently defined

Centrum pro vyzkum
toxickych latek
v prostredi
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control variable
identified, but see boundary
for stratospheric ozone for an
example of a boundary

related to a novel entity (CFCs)

Climate

:hangé

Boundary: Not yet identified
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Planetary Boundaries
A safe operating space for humanity
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Climate
change
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Beyond zone of uncertainty (high risk)
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Source: Steffen et al. Planetary Boundaries: Guiding human development on a changing planet, Science, 16 January 2015,
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Plastikové kousky v ZP

Growth in plastics production 1950-2012
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. Global garbage dump

Much of the ocean’s plastic waste is found near heavily populated coastlines, but farther out, it is concentrated
in five “gyres” in the Atlantic, Pacific and Indian oceans. Where most of it ends up is unclear

©|

Arctic

Seaice traps and concentrates
particles of plastic

Seabed

Deep sediments may contain
10 times more particles than
coastal sediments

Azores

The Ocean Cleanup project
is testing technology to
remove plastic from the sea

1500 tonnes of plasticinto

rock” found on beaches

Romania Hawaii Fisheries
The river Danube empties Melted "plastiglomerate Plastic particles cause a build-up

of pollutants. Eaten by fish, these

the Black Sea annually chemicals pass up the food chain
Ocean currents 1 100 1000 10,000
- ee——

Grams of plastic per square kilometre

PLOSONE.ORG

SOURCE:
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Misto zmizelého boeingu nasli novy
"kontinent". Tvori jej tuny plastového
odpadu

Je to kridlo, nebo kus sedacky? Otaznik vznasejici se nad
Zzmizenim malajsijského boeingu obraci zajem verejnosti k
dalsim otazkam - tentokrat ekologickym. Patrani potvrzuje
predpoklad, ze ocean z hromadiciho se odpadu zacina
formovat "novy kontinent".

Ctéte vice o: Pacifik | ocean | ekologie
CTK

J CLANEK ]| DISKUSE (115)

Je to uZ téméf mésic, co zachranafi nékolika statl patraji
po zmizelém letu MH370, bohuZel nedspésné. Hledani
pohfeSovaneho malajsijskéno letadla zatim vedlo jen k
objeveni velké spousty trosek a riznych plovoucich
pfedmétl. BohuZel o Zadném z nich nebylo moiné s
jistotou fict, Ze patfi k hledanemu Boeingu 777
spoleénosti Malaysia Airlines.

Znatné mnozstvi odpadk( pohupujicich se na hladiné
oceanu déla ze sisyfovského hledani zmizeleho letadla

Obrovskou masu odpadkl v Tichém oceanu
. _ L R . prinasi morsky proud ze vsech brehd.
ieste komplikovaneisi ukol, Ve vodach pluil zbwtky i} Fmbm s Dl sbourn


http://zpravy.ihned.cz/svet/c1-61959170-misto-zmizeleho-boeingu-nasli-novy-kontinent-tvori-jej-tuny-plastoveho-odpadu

Positively Radiant® Face Moisturizer with Jennifer Aniston | 2014 AVEENO® Commercial

P ) 003/030
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https://www.youtube.com/watch?v=95rVjJE3YpI
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A TUBE OF FACEWASH
CAN GONTAIN OVER
i 330,000 MICROBEADS

This means billicns of plastic
micscbeads are flowing into
* our global walerways.

1147PERSONAL ~ "w =
CLEANSING PRODUCTS = " ®.
CONTAIN MICROBEADS =% 3

1,147 persenal cleansing
producls in the U and siound -
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pailiche abrasives (MICROBEADS, L)
amployed as axfolianl.

WASTE
TREATMENT

Mary sewage
treaimant faciliies
do not capture
synthetic,
floating particles
tree size of
micraheads that
arg c'\|f about a
5 en in diameber,

SEWAGE
OVERFLOW

I.Jurir:g heavy rains,
some realment

lacilifies lel sewage Y
overfllow ge |
directly into our
waterways.

663 SPECIES

OF MARIHE WILDLIFE
ARE AFFECTED BY

PLASTIC
POLLUTION

Qwer 463 species of
marine wildlife ae
affected by plastic
pollution through
Ingastion ar
entanglement.
Micro-plastics
parliches attract other
pollutants in the
envirgnmeant
including PChs,
flama-ratardanis, and
gther Indysidal
chemicals,

SLUDGE &
FERTILIZER
RUNOFF

Sewage sludfa
used as fertilizer,
beads seep intc
scil, gat in‘o
rivers aguifiars,

5 Gyres Tound an
‘3 ,u uu average of 43,000
PLASTIC plastic particles
PARTICLES fkmZ in Lake Erle.

A SIRGLE PLASTIC PARTICLE

CAN ABSORB UP TO

1,000,000

TIMES WORE TOKIG GHEMICALS
o THAH THE WATER AROUND IT.
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(6) Nérodni centrum Centrum pro vyzkum toxickych @
ro toxicke Latky
p latek v prostredi Aktualiy [

Centrum je samostatnym Ustavem PArodovédecke fakulty - Ph.D. pozice a témata doktorskych praci na RECETOX
Regiondlni eentrurn Masarykovy univerzity, ktery realizuje vyzkum, vvaj, vjuku a - Yolna pracovni pozice - porodni asistent(ka)
Stockholmské Gmluvy expertni &innost v oblast znefiEtEni prostiedi toxickymi p p P

latkami. PFfedm&tem zajmu jsou predeviim perzistentni - Volnd pracovni pozice - ekonom projekti

orgamc.ke“polutanlt)r tPElPs], |I:|olar:r|1 organicke .latky, toxicke = PFettate si letni Gislo RECETOX News!

kovy a jejich specie, pfirodni toxiny (cyanotoxiny). . N . i

- Pasmo prednasek na Sypce

INFRASTRUKTURA ~ PR, . . . . .

Weédecka Cinnost Centra je realizovana ve dvanacti pracovnich ~ Oficialni spoluprace Brna s RECETOX zahajena

skupindch sdrufenych do &tyf védeckych programi: . . . .
- Pozvanka na Brnénské dny pro zdravi 2018

& Emvironmentélni chemie a modelovani

- Specialni Den otevienych dvéri - prijdte se podivat na

g RECETOX: Laboratofe ® Organicka fotochemie a supramolekuldrni chemie RECETOX
stopové analyzy @ Proteinové infenyrstvi % ~ NOC VEDCUl 2018 - aneb 100 let eské vEdy a 35 let
RECETOXu

® Ekotoxikologie
- Volna pracovni pozice - POSTDOC POSITION in the

Védecke programy jsou podporovany nejmoderngjs wyzkumnou
X infrastrukturou ¢astefné centralizovanou do samostatnyc
jednotek ("core faciliies):
@ Laboratofe stopové analyzy

@ Informagni systém GEMASIS
® Databdze ELSPAC

Vzdélavani

Kromé wvyzkumu Centrum rovnézZ poskytuje vysokoskalske
vzdélani ve tfech riznych oborech PFF MU - chemie Zivo
prostiedi, ekotoxikologie a matematicka biologie - a organt
daldi specializované vedélavaci aktivity a kurzy.

Spolecna pracoviste

® Ndrodni centrum pro perzistentni organické polutanty
(spoleéné pracovisté MZP a MU)

@& Regionalni centrum Stockholmske dmluvy pro budovami
kapacit a pfenos technologil pro region stfedni a wc
Evropy

® Centrum pro cyanobakterie a jejich toxiny (spole€né
pracovists s BU AVCR, wwi.)
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ARE WE POLLUTING THE ENVIRONMENT
THROUGH OUR PERSONAL CARE?
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http://www.unep.org/ourplanet/september-2015/unep-publications/plastic-cosmetics-are-we-polluting-environment-through-our-personal

f’ LA 1

PLASTIC IN
CASMETICS

What can be done?

B Producer: Taking the potential impact of product ingredients on the natural environment into account during
the design phase and achieving cleaner production of PCCPs could eliminate microplastic by (and also packaging)
pollution from PCCPs.

Consumer: Look in your bathroom — what contains microbeads — download the Beat the microbead app and
avoid buying products that contain these plastics.

Governments: Promote phase out of microplastics in personal care and cosmetic products

B Researchers: Further research is needed to better understand the implications of nano- and micro-sized plastics
in PCCPs on human and marine ecosystem health, especially through ingestion and chemical transfer through the
food chain. Help us to better understand and drive mitigation activities. Consumers, policymakers, industry and
businesses with knowledge provided by scientific communities and propagated by NGOs and other civil society rep-

resentatives are enabled to make informed choices to protect marine ecosystems and human well-being,



http://www.unep.org/ourplanet/september-2015/unep-publications/plastic-cosmetics-are-we-polluting-environment-through-our-personal

What are they used for?

1 B Plastics are used as ingredients in PCCPs for a variety of purposes such as sarbent phase for delivery of active in-
gredients, ilm formation, exfoliation, viscosity regulation and many others.'Microbead' is one of many terms applied
to plastic PCCP ingredients; they may also be called microplastics, microspheres, nanospheres, plastic particulares etc.

Nylon-12 (polyamide-12) Bulking viscosity controlling, opacifying (e wrinkle creams)
Nylon-& Bulking agent, viscosity controlling
Poly(butylene terephthalate) Filrn formation, viscasity contralling
Poly(sthylene isoterephthalste) Bulking agent
Poely(ethylene terephthalate) Adhesive, film formation, hair fiative: viscosity controlling, sesthetic agent., (2.
glitters in bubble bath, makeur)
Poly(me thyl methylacrylste) Sorbent far delivery of active ingedients
Poely(pentaerythrityl terephthalate) Film formation
Poly(propylene terephthalate) Emulsion stabilizing, skin conditioning
Polyethylens Abrasive, film forming, viscosity controlling, binder for powders
Polypropylens Bulking agent, viscosity increasing agent
Polystyrene Filrn formation
Polytetraflucros thylens (Teflon) Bulking sgent. ship modifier, binding agent, skin conditioner
Polyurethane Film formation (e facial masks, sunscreen, mascars)
Polyacrylate Viscasity controlling
Acrylates copolymer Binder, hair fixative, film formation, suspending agent
Allyl stearate[vinyl acetate copolymers Filmn formation, hair fixative
Ethylene/propylene [styrene copalymer Viscosity controlling
Ethylene/methylacrylate copolymer Elig et
Ethylene/acrylate copelymer Film formation in waterpreof sunscreen, gellant (e.g. lipstick, stick products, hand
cresms)
Butylene/ethyle nefstyrene copolymer Viscosity contrelling
(@) Centrum pro vyzkum Styrene acrylates copolymer Aesthetic, coloured microspheres (eg makeup)
toxickych latek
v prostredi Trimethylsiloxysilicate (silicone resin) Film formation (2.g celour cosmetics, skin care, sun care)



http://www.unep.org/ourplanet/september-2015/unep-publications/plastic-cosmetics-are-we-polluting-environment-through-our-personal

Product information

Scrubs / Peelings

Brand/Concern Producer

ADA-Cosmetics ADA Cosmetics International GmbH

Productr
Pure Herbs Body Peeling

Avéne Pierre Fabre Dermo Cosmetique Mildes reinigendes Peeling
Avéne Pierre Fabre Dermo Cosmetique Cleanance Peeling-Maske

B Sand BSand Schweiz B Sand The Peeling

Balea DM Creme Peeling mit Aloe Vera

Basler Haar-Kosmetik
Basler Haar-Kosmetik
Basler Haar-Kosmetik

Basler Haar-Kosmetik GmbH & Co. KG Basler beautycare regular peeling
Basler Haar-Kosmetik GmbH & Co. KG Basler Totes Meer Salz Peeling
Basler Haar-Kosmetik GmbH & Co. KG Basler beautycare clear peeling

©

Bebe young care
Biomares
Clearasil
Clearasil
Clearasil
Clearasil
Eisenberg Paris
Eisenberg Paris
| Love.

Iseree

Kiko

Kiko

L'Oréal

Lara Bellucci peeling
Louis Widmer
Louis Widmer
Neutrogena
MNeutrogena
MNeutrogena
Meutrogena
MNivea

MNivea

MNivea

MNivea

Johnson & Johnson GmbH
Biomares GmbH & Co. KG
Reckitt Benckiser

Reckitt Benckiser

Reckitt Benckiser Inc.
Reckitt Benckiser
Eisenberg Paris
Eisenberg Paris

| Love Cosmetics

Lidl Stiftung & Co. KG
Kiko make up Milano

Kiko make up Milano
L'Oréal

Rudolf Lenhart GmbH & Co. KG
Louis Widmer

Louis Widmer

Johnson & Johnson
Johnson & Johnson
Johnson & Johnson
Johnson & Johnson
Beiersdorf Global AG
Beiersdorf Global AG
Beiersdorf Global AG
Beiersdorf Global AG

Helersoaorn obal A

Quick & clean peeling & waschgel

Fresh face peeling

Ultra Acne Clearing Scrub

Daily Clear Facial Scrub

Daily Clear Refreshing Reinigendes Peeling
Clearasil Ultra Akut Peeling

Softdclear Cremiges Waschpeeling

Exfoliating Body Gel - Korperpeeling

Mango & Papaya

Iseree Peeling Gel

Cleansing scrub

Anti-age peeling

Men Expert Pure Power Scrub 2000x Beads Anti-Blackhead
Peeling

Peeling

Gesichtspeeling

Spot siress control tagliches peeling

Visibly clearofein and matt hautverbesserndes peeling
Sanftes wasch peeling

Pink grapefruit tagliches peeling

Men's Deep Cleansing Face Scrub For Normal Skin
Daily Essentials Skin Refining Scrub

Aqua Effect Verfrissende Peeling

Pflege Dusche Peeling Creme Peeling



http://www.beatthemicrobead.org/ProductTable.php?colour=2&country=DE&language=EN

Nature, Septempber 2015
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In the name of beauty

The ugly truth is that the plastic microbeads found in many skin scrubs and other personal -care
products are a serious pollutant of the marine environment. They should be phased out rapidly.

s0? Why, she says, she uses Aveeno’s Positively Radiant skin-
brightening daily scrub for “naturally beautiful results”

What is not clear from this advertisement is that the “gentle
exfoliators” in the product promoted by Jennifer Aniston are minuscule
beads of plastic. When Aniston, or those she inspires to follow her,
rinse the scrub down the drain, many of the beads end up in the sea,
where they will persist indefinitely. This is unnecessary, damaging and
musl stop.

Others agree, and the face scrub, along with hundreds of other
products, including toothpastes, may not be long for this world. On
10 September, the California Legislature sent a bill (AB 888) to the
state’s governor, Jerry Brown, that would ban the inclusion of spheres of
polyethylene, polypropylene and other plastics less than 5 millimetres
across in personal-care products after 2020,

If signed into law, the bill will prevent trillions of plastic beads from
being rinsed down the drain, Not all of these make it to the sea — waste-
water treatment plants can sift out 90% of them — but the problems
caused by the remaining millions are considerable. (Meanwhile, beads
trapped in ‘sludge’ at the plants do not disappear. Plenty are sprayed on
crops, from where they escape to rivers and lakes.)

In a paper published on 3 September, aquatic-health researcher
Chelsea Rochman at the University of California, Davis, and her col-
leagues estimate that 8 trillion microbeads per day are emitted into

G beautiful woman comes into focus. What makes her skin glow

While bans and phase-outs slowly take effect, the Beat the Microbead
campaign, funded by Dutch non-governmental organizations the Plas-
tic Soup Foundation and the North Sea Foundation, has created an app
for consumers who want to avoid contributing to the problem. A few
clicks can confirm whether the tempting scrub in the pharmacy aisle
contains the beads. This is helpful in the short term, but ultimately the
onus of responsibility should not be on the consumer,

Microbeads are not the only source of

“No luminous microplastic in the oceans. Tiny plastic pel-
complexion lets used in making plastic items spill into the
isworth the sea; plastic bags and bottles break down over
wholesale time. On almost any beach on Earth, the sand
pollution of carries tiny, bright grains of plastic.

And macroplastics remain a serious prob-
lem. A study published last month estimated
that around 90% of seabirds have plastic in their bellies (C. Wilcox ef al.
Proc. Natl Acad. Sci. USA http://doi.org/7dv; 2015), Some birds mistake
shopping bags for jellyfish; others confuse cigarette lighters and pen
caps with prey and fly home to feed them to their chicks.

The consequences of this ubiquitous plastic for marine species,
marine ecosystems and human health remain areas of active research.
But the public and policymakers need not wait for detailed results
before taking action. Banning microbeads will not solve the plastic-
pollution problem, bult it is an easy start. Jennifer Aniston and the

Earth’s oceans.”
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No more plastic in shower gels and face
scrubs: Cosmetics firms pledge to remove
harmful microbeads to protect the oceans

« Cosmetics Europe has recommended its members discontinue the use of
microbeads in wash-off products like face scrubs and shower gels by 2020

« The organisation represents 4,000 makers of personal care products
« Experts say the plastic gets into the oceans where it harms sea life
« It follows bans on microbeads in cosmetics by nine states in the US

By RICHARD GRAY FOR MAILOMLIMNE
PUBLISHED: 11:48 GMT, 30 October 2015 | UPDATED: 13:07 GMT, 30 October 2015

®20

View comments
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Tiny plastic beads used in face scrubs, shower gels and toothpastes are to be phased out by the
cosmetics industry in an attempt to protect ocean life.

Cosmetics Europe, which represents more than 4,000 personal care product manufacturers, has
issued a recommendation to remove microbeads from cosmetics.

It follows sustained campaigning by environmental groups and research showing the tiny fragments
of plastic can now be found in almost every habitat on the planet.
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HOME PRODUCT LISTS LOOK FOR THE ZERO STRATEGY RESULTS

Results so far

Check out our timeline to find out what public and political actions have been done to put a

halt on the use of microplastic ingredients in cosmetics.

2017 =

JANUARY
The New Zealand Minister for the Environment Nick Smith has announced a ban on the sale of personal care products

containing microbeads from 1 July 2018.

Italian NGO Marevivo proposed a law at the Italian Parliament, demanding a complete ban concerning the use of mi-
croplastics in cosmetic products by 2019.

FEBRUARY

The minister for local government in Ireland, Simon Coveney, is set to initiate a six-week public consultation on a pro-
posed legislative ban on specific products that contain plastic microbeads.

We launched our social media campaign #NOPLASTICSINCOSMETICS. We had an overall reach of 1,089,348 on
Twitter for all the tweets we posted. On Facebook, we reached about 68,740 people altogether through our Beat the
Microbead page.

MARCH

Norwegian Climate and Environment Minister, Vidar Helgesen asked the Environment Directorate for a report on a se-
ries of new measures to reduce marine litter and microplastics.

APRIL

Authorities in India have passed a resolution upon the directions from the National Green Tribunal. to ban use of mi-

pro vyzlkum crobeads in all forms of cosmetics.

Centrum g
=
-3 toxickych
v prostredi

latek AUGUST

Taizvan to han all coematic arodnete that contain microbande fioe Tol: 7018


http://www.beatthemicrobead.org/results-so-far/
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Vétsina kohoutkové vody je znecisténa
plastovymi ¢asticemi, zjistili védci

KOHOUTKOVA VODA - ILUSTRACHI FOTO. | FOTO: SHUTTERSTOCK

praHA Védci ve vice neZ deseti zemich po celém
svété prisli na znecisténi kohoutkové vody
mikroc¢asticemi. Pfi prizkumu vedeném serverem
Orb Media vyzkumnici narazili na stopy plastu
primeérné v 83 procentech zkoumanych vzorkd.
Jaky dopad pro lidské zdravi miize kontaminace
mit, zatim neni jisté.

Nejvétsi miru zneisténi, 94 procent zkoumangych vzorki,
odbornici nalezli v USA. Nejlépe je na tom Evropa, tam

vyzkumnici nalezli stopy plastu v pouze” 74 procentech.
Primérny poéet plastovych vldken v 5oomililitrovém vzorku se

rohrharral mnas 1o e Temmor A a4 O < TTCOA







Oazy zivota

,FOr some microbes, plastic is the
equivalent of a hotel buffet table.
Any hard surface in the ocean
becomes a collection plate for
nutrients...”




X. Emise atmosférickych aerosolu

Earth System Control variable Threshold avoided Planetary State of knowledge®*
process ar influenced by Boundary (zone of
slow wariable uncertainty)
Atmospheric Overall particulate Disruption of monsoon To be determined 1. Ample scientific
aerosol concentration in systems, evidence,
loading the atmosphere, Human-health effects. 2. Global threshold
on a regional Interacts with climate behavior unknown,
basis change and freshwater 2. Unahle to suggest
boundaries, boundary yet,

Boundary: Not yet identified
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Planetary Boundaries
A safe operating space for humanity

ic?

Climate
change
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Beyond zone of uncertainty (high risk)
B [n zone of uncertainty (increasing risk)
Below boundary (safe)
B Boundary not yet quantified

Source: Steffen et al. Planetary Boundaries: Guiding human development on a changing planet, Science, 16 January 2015,




Emise atmosférickych aerosolu - dusledky
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ad 12 glObéInl’ koncentrace aerOSOIlOJ Je Air pollution is stunting India's monsoon
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- hydrologicky cyklus zménou e e,
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- cirkulaci asijskych monzunu
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Zmenu casoveho rozvrzeni


http://www.newscientist.com/article/dn20987-air-pollution-is-stunting-indias-monsoon.html
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Znecisteni atmosféry nad indickym oc.

8-12.12. 2004
zlata barva — vétsi Castice (pisek, soli)
Cervena barva — menSi Castice (spalovani fosilnich paliv €i vegetace)
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Znecisteni atmosfeé od Himalajemi

7.11.2007 16.12.2004
smog nad Pakistanem a Indii smog nad tokem Gangy




Globalni prenos znecisténi

pfenos oblaku CO z Ciny do USA — kvéten 2000
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https://archive.org/details/mopitt_first_year

Emise atmosférickych aerosolu - dusledky

1) Qvlivném’ klimatickeho systemu
2) Skodlive ucinky na lidské zdravi

ad 2) castice PM, ; zodpovidaji za:

- 3 % umrti na kardiovaskularni choroby

- 5 9% trachealni, bronchialni a plicni rakoviny

- 1% umrti akutnich respiracnich onemocnéni deti

- 0,8-10° pred¢asnych umrti/rok kvuli praimyslovému znec.
- 1,6-10° pfed€asnych umrti/rok kvuli vnitfrnimu zakoufreni
- 0,3-10° pfed¢asnych umrti/rok prasnosti v povolani

- vétsSina pripadu v rozvojovych Asijskych zemich



UNEP Year Book 2014 emerging issues update

Air Pollution: World’s Worst Environmental
Health Risk

Choking to death

Deaths attributable to the joint effects of household and
ambient air pollution in 2012, by region ('000)

Key:
LMI = low- and middle income
HI = high-income
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Deaths attributable in 2012, by disease
Acute lower respiratory disease - 596 000
Lung cancer - 443 100

Chronic obstructive pulmonary disease _ 1187 900

Stroke 2 296 900
Ischaemic heart disease 2529700

Source: WHO 2012
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14 Mediterranean Hl



http://www.unep.org/yearbook/2014/PDF/UNEP_YearBook_2014.pdf
http://www.unep.org/yearbook/2014/PDF/UNEP_YearBook_2014.pdf
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Pollution linked to one in six deaths

By Katie Silver
Health reporter, BBC News

@ 20 October 2017 | Health | P 203 f v © [ <= Share

GETTY IMAGES

Pollution has been linked to nine million deaths worldwide in 2015, a report in
The Lancet has found.

Almost all of these deaths occurred in low- and middle-income countiries, where
pollution could account for up to a quarter of deaths. Bangladesh and Somalia were
the worst affected.

Air pollution had the biggest impact, accounting for two-thirds of deaths from
pollution.

Brunei and Sweden had the lowest numbers of pollution-related deaths.

Most of these deaths were caused by non-infectious diseases linked to pollution,
such as heart disease, siroke and lung cancer.



http://www.bbc.com/news/health-41678533
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Pollution

is the world’s largest environmental cause of disease and premature death

Pollution linked to one in six de

By Katie Silver
Health reporter, BBC News

20 October 2017 | Health | B 203
o GG = f , ‘ Nearly 92 percent of pollution-related deaths occur inlow-income

and middle-income countries. Children face the highest risks
becauze small exposures to chemicals in utero and in early childhood
canresultin lifelong disease, disability, premature death, as well as
reduced learning and earning potential

In 2015, diseases caused by pollution were responsible for
9 million premature deaths. 3x
Thatis 16 percent of all global deaths.

Exposures to contaminated air, water and soil kill more people than a high-sodium diet, obesity, alcohol,
road accidents, or child and maternal malnutrilion. They are also responsible for three limes as many dealths as 15 X
AIDS, tuberculosis, and malaria combined, and for nearly 15 times as many deaths as war and all forms of viclence.

Air pollution and climate change are closely Major emitters of carbon dioxide are

linked and share commeon solutions. 7y : ! coal-fired power plants, chemical producers,
Fossil fuel combuslionin higher-income countries 2 'y mining operations, and vehicles,

and the burning of biomassin lower-income 5 y F _-I Accelerating the switch to cleaner sources
countries accounts for 85 percent of airborne i [ 1 of energy will reduce air poliution and
particulate pollution. ‘iae#‘/ » improve human and planetary health.

The cost of inaction is high, while solutions yield enormous economic gains.

Weltare | due to polluti stimated at $4.6 trillion Pollution is

elfare losses due to pollution are estimated at peryear —

6.2 percent of global economic output. In the Unifed States, investment in negleCtEd by ‘s.
pallution control has returned $200 billion each year since 1980 (6 trillion total). fu nding agencies

Pollution has been linked to nine million deaths worldwide in 201 7he ciam that pallution control tifles scanormic growth and that poor countries worldwide

The Lancet has found. must poliute to growis false. .

Almost all of these deaths occurred in low- and middle-income countri
pollution could account for up to a quarter of deaths. Bangladesh and
the worst affected.

Governments can integrate pollution challenges and control strategiesinto planning
processes, Ask for support from development assistance agencies. Design and

_'{ implement programs that reduce pollution, and save lives. End government subsidies
i . T and tax breaks for polluting industries.
Air pollution had the biggest impact, accounting for two-thirds of deat | b i International donors, foundations, health professionals, and individuals should
poilution. bid = o pricritize funding for pollution planning, interventions, and research
L5 -~ People affected by pollution can review data related to toxic exposures in their
Brunei and Sweden had the lowest numbers of pollution-related death - neighborhood and connect with help by visiting www.poliution.org
Most of these deaths were caused by non-infectious diseases linked 1 3 o
| e | GAHP

such as heart disease, stroke and lung cancer. of Medicine at THE LANCET

Mount GLOBAL ALLIAMCE on


http://www.bbc.com/news/health-41678533
http://www.thelancet.com/commissions/pollution-and-health

Jak se Kk teto situaci postavit?




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




Home | Features | Earth
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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




Jak se Kk teto situaci postavit?
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