.

V a Vi. Biogeochemicke toky Pa N

Earth System Control variable Threshold avoided
process or influenced by
slow variable

Planetary State of knowledge®
Boundary (zone of
uncertainty)

Blogeo- P inflow of P: avoid a major oceanic

chermical phosphorus to anoxic event (including

flows: ocean, INncrease regionall, with impacts on

interference  compared with marine ecosystems,

with P and M natural

cycles background M: slow variable affecting
weathering overall resilience of

ecosystems via
M armount of M- acidification of terrestrial
removed from ecosystems and
atmaosphere for eutrophication of coastal
hurnan use, Mt W and freshwater systems,

yrot

P: < 10= (10= -  P: (1) Limited knowledge
100 ) an ecosystem responses;
o _ (21 High probahbility of
M Limit industrial  threshaold but timing is very
and agricultural  yncertain; (3) Boundary
fixation of Nz to 35 position highly uncertain,
i .

Ttgr%%rr: of g;f_ll*;lilgégl M: (1) Some ecosystem
amount of Ms fixed TESPONSES known, (2] Acts

as a slow variahle,

Eggﬁ;ﬂur}g existence of global
terrEStrFaI ¥ thresholds unknown; (3]
acosystams Boundary position highly

(25%-35%) uncertain.

Current level: 121 million tonnes per year

Current level: 9 million tonnes per year
Diagnosis: Boundary not yet exceeded

Boundary N: < 35 million tonnes of N fixed from the atmosphere per year
Diagnosis: Boundary far exceeded and effects worsening

Boundary P: < 11 million tonnes of P to flow into the oceans per year
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Zmeny
- ovlivhovani biogeochemickych cyklu P a N s dusledky:
1) na lokalni az regionalni urovni nahle zmeény v jezernich a

morskych ekosystémech (napr. anoxie v jezerech a

Baltickém mofri)
2) nelinearni zmeny z oligotrofniho stavu do eutrofniho

di,,g
nt, e, o)

(not yet gy, ”,
i/

050/ Jog

Atmospherl.c
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Dusik

Nitrogen-fixing
bacteria in root
nodules of
legumes

Nitrogen in atmosphere (N,)

Decomposeré (aerobic
and anaerobic
bacteria and fungi)

Ammonification

Nitrification
Ammonium (NH,*)
- bl - - Nitrifying
Nitrogen-fixing soil bacteria Pt

(6 Copynght @ Pearson Education, Inc., publishing as Benjamin Cummings

Denitrifying

Nitrates
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bacteria

Nitrifying
bacteria

Nitrites (NO,™)
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Dusik

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

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

I Unbalancing the cycle

Nitrogen flows, megatonnes

1890 1990

Atmospheric Atmospheric

nitrogen
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Sowrce: Galloway and Cowling, Ambic
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Dusik
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primarni duvod vyroby reaktivnich
forem N 7?

vétSina 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 reaktivniho N do
Zemskeho systému (sklenikovy jev
+ ubytek 0zonu + 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 Lses

@ RNitrogen fixation in agri-ecosystems
@ Fossil fuels

200+

150-

0

wr
=]

Nitrogen released per year (millions of tonnes)

1900 1920 'I‘J'hﬂ 1960 I‘JBEI' IDGD

SOURCE: MILLEMKILM E{DAYSTEM ASSESSMENT
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Fosfor — prirozeny cyklus
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Fosfor — cyklus ovlivheny clovekem
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Fosfor

- primarni zdroj P v ekosystemu — zvetravani Ci tezba apatitu

- lidskou €innosti proudi do oceanu 8-9x vétsi mnozstvi P
nez prirozene

-z 20 Mt /yr prumyslového fosforu skoncCi polovina v mofich

- pfitok P do oceanu zvysuje riziko anoxickych udalosti, prah
nastani teto udalosti je ale zatim nejasny
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implified view of the nitrogen

Unreactive
di-nitrogen
inair (N,)
ﬁ Greenhouse Stratospheric
High temperature gas balance ozone loss

combustion
N,—N,  &industry

[en

Fertilizer
manufacture
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(NO) Urban air | | Tropospheric Particulate
quality ozone formation Matter

Nitrogen OXides m—)p AMMonium nitrate
(NO) in rain (NH,NG,)
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(NH,)

Further N, emission
as NO, & NO
carrying on

the cascade
Crop biological

nitrogen fixation
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phosphate human food & energy denitrification
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Fertilizer AT i 5
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Nitrate leaching (NG;),
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* Intended — Unintended | Environmental
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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
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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,
tausing the dead zone to spill over into the shallow waters

Dissolved oxygen (mg/l) @ 100 @ 5.0 2.5 @ 0.0 (dead zone)
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Vznik a zanik anoxickych zon — ne vse jasné

Home | Environment | Life | MNews

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.

Most 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 zon — ne vse jasné

Home | Environment | Life | MNey

Pacific dead zone has

19:00 07 August 2014 by Anna |l
For similar stories, visit the Enda
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Home | Emvironment | 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

[ RCECT Uy 626 et | 256 | | 9+1 ) 109

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 T © 8B H A
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. L e

The cascade of chemical and biological changes now under way could see
coral reefs ireversibly 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
Programme 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 Rogers at the University of Oxford, the scientific director
of IPSO.

Deadly trio

Rogers describes a "deadly tnio” 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
mare CO2 from the atmosphere. The third is deoxygenation.
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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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Nedostatek sladke vody

Clovek je dominantni silou menici globalné tok vody v rekach
priblizne 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. ekosystému

Main  Ahboutthe Freshwater Initiative  Restoring Rivers  Reducing Water Use  Mews  Videos
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Colorado ‘
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Hoover dam
The Hoover, Davis and Parker dams have
released 130 billion litres of water,
destined for the deltain Mexico. The
water will be first to cross the US-Mexico
border for environmental purposes

Lake Powell

Glen Canyon

Las Vegas °

Hoover COLORADO
RIVER
us
)_/COLORADO
RIVER
Headgate
MEXICO
Palo Verde
\ Imperial
.Scﬂ Diego Morelos Laguna IMorelos 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

.v .
Mexicali

Coloradoriverdelta

It could take up to a week for the
water pulse to reach its destination.
The delta will burst into life, with the
first saplings appearing about three
weeks after the flood

Gulf of »

California

100 km b
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- Kazachstan, Uzbekistan
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Aralskeé Jezero alpbivaiekey

the ‘Large Aral’ and the ‘Small Aral’

What has happened...

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
i 120

e
Steady &
growth o &
scenario 80 o
ion E|
Abstraction 8o Abstraction ~ demand Abstraction h A8 ) ﬁfp
of water 40 of water of water Optimistic s 5
1960-2000 1960-2000 1960-2000 scenano : S ,_ﬁﬂ,}w,i?
20 best available L
0 0 ilgude
I__ g L) I Ll 1 1 I 1 L] L I ) : 1 T I“ Ll .l T ) l__\
1980 2000 2020 1960 1980 2000 2020, 1960 1980 2000 2020 November 2007

from satellite images

Sources: Nikolal 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. %



Aralské Jezero
- Kazachstan, Uzbekistan

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

KAZAKHSTAN

- 2005 postavena prehrada mezi S a J Casti
- €O se nasledovalo?
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Aralské Jezero

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

Planned reservoir

GILGEL GIBE Il DAM
Will be completed in late 2014

.
.
'
41

OMORIVER
Provides Lake Turkana with
90 per cent of its water
Omo National Park
Contains early
human fossils

MAGO RIVER

Mago National Park
Contains early human fossils

N e
SOUTH
SUDAN
P | At least 50 per cent of the water released
ol ! from the damis earmarked toirrigate new
Ty ! sugar plantations and agricultural land
7 L and so willno longer reach Lake Turkana
4 ;
-
~. Tl
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 KooblFora l\'\_
O Fossils of five species of S "
hominin discovered here o
LAKE ~
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Sibiloi National Park

Ferguson's Gulf " Central Island National Park
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Source: Based on data fromTable FW1 in World Resources 2000-2001, People and Ecosystems:

Odvetvi spotreby vody

Pacific
Ocean

Pacifi
RIS Atlantic

Ocean

Ocean

Agriculture widely dominant —/

- Industry widely dominant - Domestic use widely dominant

| ?:r‘;?;%?nd agriculture equally | Domestic use and agriculture dominant - Agriculture dominant with significant use

by the industrial sector

Agriculture widely dominant with significant
use by the industrial sector

- Industry dominant with significant | Agriculture dominant with significant use
use by the domestic sector by the domestic sector

Data not available

The Fraying Web of Life, World Resources Institute (WRI), Washington DC, 2000. EHIEERE B ADEWES

MARCH 2002
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Oblasti a priciny nedostatku vody

Ty

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
tiver Hlow 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 meet 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
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Vill. Zmeéna vyuzivani krajiny

Earth System Control variable Threshold avoided Planetary State of knowledge®*
process or influenced by Boundary (zone of
slow variable uncertainty)
Land-system Percentage of Trigger of irreversible and =15% of global 1. Ample scientific evidence
change global land cover  widespread conversion of ice-free land of impacts of land-cover
converted to biornes to undesired surface converted change on ecosystems,
cropland states, to cropland largely local and regional.
_ _ [ 15%—20%:) 2, Slow variable, global
Primarily acts as a slow threshald unlikely but
variable affecting carbon regional threshalds likely,

storage and resilience via 2. Boundary is a global

changes in hiodiversity aggregate with high

and landscape uncertainty, regional

heterogeneity distribution of land-system
change 15 critical.

Boundary: No more than 15 % of ice-free land to be used for crops | \
Current level: 12 % | ,

Diagnosis: Boundary will be approached by mid-century
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Zmena vyuzivani krajiny
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pohanéno expanzi zemedelstvi a jeho intenzifikace
poslednich 50 let byly lesni a dalsi ekosystémy meneny na
zemédélskou pudu rychlosti 0,8% rocné

hlavni sila ridici ztratu ekosystémovych funkci a sluzeb
(napfr. produkce potravin a cyklus vody), ztratu biodiverzity
a podkopava lidsky blahobyt a dlouhodobou udrzitelnost
maximalni unosna mira premény ekosystému na zeméd.
pudu je pfiblizné 15 % nezalednéné plochy souse — v
soucasnosti je to 12 %

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

napr. nadkriticka preména Amazonskych pralesti na
zemédeélské plochy ¢€i pastviny muze ,,skokové*
zmenit cely charakter povodi na polosuchou savanu
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Parts of Amazon close to tipping point

13:52 05 March 2009 by Catherine Brahic
For similar stories, visit 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.

Manica Carneiro Alves Senna and colleagues at the Federal University of
Vigcosa, 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 fitth of the
forest would be removed.

- pri pfekroceni unosné miry vyuzivani v urcitém regionu
muze dojit k nahlé zméné charakteru krajiny

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

©)
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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
Obhospodarované systémy pokryvaji 24 % suchozemského povrchu.

ROVNIK

ROVNIK

Obdélavané systemy:
oblasti, v nichz

je alespon 30 % _
krajiny obdélavano ¥y -"' P

Zdroj: Milennium Ecosystem Assessment

Centrum pro vyzkum
toxickych latek
v prostredi
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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
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IX. Chemicke znecisteni

Earth System Control variable Threshold avoided Planetary State of knowledge®*
process ar influenced by Boundary (zone of

slow variable uncertainty)
Chemical For example, Thresholds leading to To be determined 1. Ample scientific evidence
pollution BMIssions, unacceptable impacts on on individual chemicals but

©)

concentrations, or human health and

effects an
ecosystem and
Earth System
functioning of

ecosystem functioning
possible but largely
unknown,

persistent organic May act as a slow variable

pollutants (POPs), undermining resilience
nlastics, endocrine and increase risk of

disruptors, heawy
metals, and
nuclear wastes,

crossing other thresholds,

Boundary: Not yet identified

Centrum pro vyzkum
toxickych latek
v prostredi

lacks an aggregate,
global-level analysis,
2. Slow variable,
large-scale thresholds
unknown,

3. Unable to suggest
boundary yet,
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http://www.newscientist.com/special/ocean-to-ozone-earths-nine-life-support-systems


Message From the Gyre

i HD :3
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http://www.midwayfilm.com/

http://www.midwayfilm.com/

Plastikové kousky v ZP

Growth in plastics production 1950-2012

300 2012:288

== Europe o World

250

200

2012:57

Main sources and movement pathways for

1950 1960 1970 1980 1990 2000 2010

e Source e 201 plastic in the marine environment.

Most plastic accumulates on beaches (1),
in coastal waters and their sediments (2),
and in the open ocean (3). Dark blue
arrows depict wind-blown litter; grey arrows
water-borne litter; orange arrows vertical
movement through the water column,
including burial in sediments; and black
arrows ingestion by marine organisms.

Growing plastic production

- include thermoplastics, polyurethanes,
thermosets, elastomers, adhesives,
coatings and sealants, and
polypropylene fibres. PET, PA and
polyacryl fibres are not included



Předvádějící
Poznámky prezentace
http://www.unep.org/yearbook/2014/PDF/chapt8.pdf


©

|

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
10times 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

ol -y =
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
- —

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
zmizenim 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

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
pfedmétd. BohuZel o Zadném z nich nebylo moiné s
jistotou fict, Ze patfi k hiedanému Boeingu 777
spoleénosti Malaysia Airlines.

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

Obrovskou masu odpadkd v Tichém oceanu
. _ . . . pfinas&i morsky proud ze viech brehu.
ieste komplikovaneisi ukol, Ve vodach pluil zbwvtky Frtr s Do ibeurs
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http://zpravy.ihned.cz/svet/c1-61959170-misto-zmizeleho-boeingu-nasli-novy-kontinent-tvori-jej-tuny-plastoveho-odpadu

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

Nature, Septempber 2015

THISWE K

STEMCELLS Curtain comes
down on scientific
controversy p.426

EDITORIALS

¥

WORLD VIEW End the DECEPTION Orchid shape
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jobs for the boys p.427 wasps p.429
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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-
waler 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, [rom where they escape to rivers and lakes.)

In a paper published on 3 September, aquatic-health researcher
Chelsea Rochman at the Universily of California, Davis, and her col-
leagues estimate that & 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 Beal 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
isworththe 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 wail for detailed results
before taking action. Banning microbeads will not solve the plastic-
pollution problem, but it is an easy starl. Jennifer Aniston and the

Earth’s oceans.”
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http://pubs.acs.org/doi/pdf/10.1021/acs.est.5b03909
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http://www.newscientist.com/data/images/ns/cms/mg21929270.100/mg21929270.100-1_1200.jpg
http://www.newscientist.com/article/mg21929270.100-a-garden-of-my-own-amid-a-sea-of-garbage.html#.Ufe8_W1SZI1
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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...”
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http://www.newscientist.com/article/mg22530060.200-plastic-age-how-its-reshaping-rocks-oceans-and-life.html?full=true#.VQGWmeHCdBH
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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 3. Unahle to suggest
boundaries, boundary yet,

Boundary: Not yet identified

Centrum pro vyzkum
toxickych latek
v prostredi
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http://www.newscientist.com/special/ocean-to-ozone-earths-nine-life-support-systems


Emise atmosférickych aerosolu - dusledky

1) Ovlivneni klimatickeho systemu
2) Skodlive ucinky na lidske zdravi

ad 1) globalni koncentrace aerosolu je

od prum. rev. dvojnasobna

aerosoly ovlivnuiji:

radiacni rovnhovahu planety
zvysenym odrazem do vesmiru
hydrologicky cyklus zmenou
mechanizmu tvorby srazek
cirkulaci asijskych monzun

[\ TG (S S Environment

Home MNews In-Depth Articles Blogs Opinion TV Galleries Topic G

SPACE TECH W HEALTH LIFE  PHYSICS&MA

Horne | Environmen t | Mews

Air pollution is stunting India's monsoon

» 12:16 30 September 2011 by Michael Marshall

» Far similar stories, wisit the Climate Change Topic Guide

India has been drying out for half a century, and air pollution thousands of

kilometres away is partly to blame.

The monsoon has been weakening since the 1950s. Indian air pollution has
been blamed, but now it seems that emissions further afield are also a factor.

"The summer monsoon pravides up to 80 per cent of total annual rainfall in
south Asia, and supports 20 per cent of the world's population,” says ¥i Ming

of Princeton University in Mew Jersey. YWith his colleagues, Ming used climate
models to assess how different factors changed the monsoon.

The mansoon is brought by large-scale wind pattemns that transport heat

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

- aerosoly nad Indo-Ganzskou plani vice zahfrivaji
atmosferu, zatimco dochazi k ochlazovani povrchu
- dochazi tak k posunu srazek do oblasti Himalaji a

Zmenu casoveho rozvrzeni
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http://www.newscientist.com/article/dn20987-air-pollution-is-stunting-indias-monsoon.ht
http://www.ecologyandsociety.org/vol14/iss2/art32/

http://www.newscientist.com/article/dn20987-air-pollution-is-stunting-indias-monsoon.html

/ 4

Znecisteni atmosféry nad indickym oc.

8-12.12. 2004
zlata barva — vétsi Castice (pisek, soli)
cervena barva — mensSi Castice (spalovani fosilnich paliv €i vegetace)

——
=
:
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http://fire.biol.wwu.edu/trent/alles/AirPollution.pdf


Znecisteni atmosfeé od Himalajemi

7.11.2007 16.12.2004
smog nad Pakistanem a Indii smog nad tokem Gangy
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Globalni prenos znecisténi

pfenos oblaku CO z Ciny do USA — kvéten 2000

—— S

(@) (bl March 12, 2000
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http://www.usgcrp.gov/usgcrp/images/ocp2003/ocpfy2003-fig2-2.htm

https://archive.org/details/mopitt_first_year

Emise atmosférickych aerosolu - dusledky

1) Ovlivneni klimatického systemu
2) Skodlive ucinky na lidské zdravi

ad 2) castice PM, 5 zodpovidaji za:

- 3 % umrti na kardiovaskularni choroby

- 5 % trachealni, bronchialni a plicni rakoviny

- 1% umrti akutnich respiracnich onemocnéni deti

- 0,8-10° pfed&asnych umrti/rok kvuli priimyslovému znedg.
- 1,6-10% pfeddasnych umrti/rok kvuli vnitfnimu zakoureni
- 0,3-10° pfed&asnych umrti/rok prasnosti v povolani

- vetSina pripadu v rozvojovych Asijskych zemich
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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

America

LMI 131 Europe HI
) 295
g:ngsrlca Southeast Asia
2275

Africa
679

Western Pacific HI
68

Europe LMI
287

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

Eastern
14 Mediterranean HI
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http://www.unep.org/yearbook/2014/PDF/UNEP_YearBook_2014.pdf

http://www.unep.org/yearbook/2014/PDF/UNEP_YearBook_2014.pdf
http://www.unep.org/yearbook/2014/PDF/UNEP_YearBook_2014.pdf

Jak se k teto situaci postavit?
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