2021 Antarctic Ozone Hole 13th Largest Since 1979

The 2021 Antarctic ozone hole reached its maximum area on Oct. 7 and ranks 13th largest since 1979.

Credits: NASA Ozone Watch
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IV. Ubytek stratosférického ozonu

Pritmérné mnoistvi ozonu, éR, 1962-2002
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V. Ubytek stratosférického oz6nu

Diagnoza
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V. Ubytek stratosférického oz6nu

Earth-system Control Planetary boundary
process variable(s) (zone of uncertainty)
Stratospheric Stratospheric O3
ozone concentration, DU
depletion
(R2009: same)

<5% reduction from pre-

Current value of
control variable

industrial level of 250 DU

(5%-10%), assessed hy
latitude

Only transgressed
over Antarctica in
Austral spring
(~200 DU)

piagnosis: Safe, and Improving

Boundary: Average conc. of stratospheric O5 no lower than 276 Dobson units
Current level: 283 Dobson units
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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,”
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https://ekolist.cz/cz/zelena-domacnost/zpravy-zd/the-observer-letni-horka-zpusobuji-vysoke-koncentrace-ozonu
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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
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(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,




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

VLASTIMIL
ARLOLISEY

1.400

= 1,200
L
-
=

£ 1,000
i
=
2

ke aoo
g

- G600 4

w

-E 400
[F 4 x
2
2

= 1'}0 -
CFC Fret . .
1930 1950 1970 1590 2010
ELECTRO CONTACT
CLEANER
Weuapog p, gemaic
E CONTACTOS ELECT
T
B Sofe an Plastics FIGURE 5-1 World Production of Chloroflucrocarbons

B Fast Evaporati ng

W De wso sequro en pléstices
L}



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
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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

T T DR I T



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
400 -

é 350 - TTs 1 - PR S ErT 1. ... . ] , Recent attempts™ to consolidate assessments of the effect of
E 5 300 -‘ AN NS AN et r. oot | human activities on stratospheric ozome (O;) using one-
€S 250 =3 siites il(eadings - dimensional models for 30° N have suggested that perturbations
S s I L fn other of total Q5 will remain small for at least the next decade. Results
@ 2 2001 . .1 | months from such models are often accepted by default as global esti-
28 150 - Qctober readings - mates’, The inadequacy of this approach is here made evident by
= 100 4 observations that the spring values of total O, in Antarctica have
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, CIX, primarily by the effect of this growth on
FIGURE 5-4 Ozone Measurements at Halley, Antarctica fhe J[?IO.ZINO r?_ﬁo- Th‘i_ss “'i‘th the heitht dis"“‘):'tion of I;TV



Historie objevu spojenych s ubytkem O,

1985 - Nimbus 7 — satelit NASA merici O; od 1978 ale
zadnou diru neeviduije...




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




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,
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Dusledky ubytku strat. O,
1% | konc. O; = 2% 1 intenzity UVB = 4% 1 rizika rakov. kuze
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Dopad zvysené UVB radiace na plodiny

Possible changes
in plant characteristics

Consequences

Selected sensitive crops

Reduced photosynthesis

Reduced water-use efficiency
Enhanced drought stress sensitivity
Reduced leaf area

Reduced leaf conductance

Modified flowering
(either inhibited or stimulated)

B Reduced dry matter production

Enhanced plant fragility

Growth limitation

Yield reduction

Rice
Oats
Sorghum

Soybeans

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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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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Ozone Change

Casova prodleva — 0z6n a jeho obnova
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What’s Going On With Earth’s Ozone Hole?

TOPICS: Atmospheric Science European Space Agency Ozone Popular
By EUROPEAN SPACE AGENCY SEPTEMEER 16, 2021

LA
W W
100 125 150 175 200 220 240 260 2B0 300 320 340 360 380 400 425 450 475
Total column of ozone [DU] (provided by CAMS, the Copernicus Atmosphere Monitoring

The 2021 ozone hole evolution appears to be similar to last vear’s size, currently around 23 million sq km — reaching an extent larger than
Antarctica. According to CAMS, the 2021 ozone hole has considerably grown in the last two weeks and is now larger than 75% of ozone holes
at that stage in the season since 1979. This map is centered on the Antarctic region. Areas coloured yvellow, orange and red depict high ozone



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.
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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.
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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




ll. Okyselovani oceanu

Earth-system

process

Ocean
acidification

Control
variable(s)

Carbonate ion

Planetary boundary
(zone of uncertainty)

Current value of
control variable

(R2009:
same)

concentration,
average global
surface ocean
saturation state with

respect to aragonite
(Qarag)

280% of the pre-industrial

aragonite saturation state of
mean surface ocean, including
natural diel and seasonal
variability (=80%- =70%)

~84% of the
pre-industrial
aragonite
saturation state

Climate
change
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Co zpusobuje okyselovani oceanu?
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—e— Atmospheric CO, (ppmv)
Z 4 —— Seawater pCO, (patm)
Okyselovani | e
oceanu
- Cim je zpusobené?

1970

- OCEAN ACIDIFICATION =

HOW WILL CHANGES IN OCEAN CO; absorbed from the atmosphere

CHEMISTRY AFFECT MARINE LIFE?
& B . LR

COMRLORRCO; SINEO;

—

e » ¢

carbon water carbonate 2 bicarbonate
dioxide ion ions

consumption of carbonate ions impedes calcification



http://www.newscientist.com/article/dn22531-animals-are-already-dissolving-in-southern-ocean.html#.VDKEJBawQil

Zména pH oceanu 1700-2000

A sea—surface pH [—]

-0.12 —0.1 —0.08 —0.06 —-0.04 —0.02 0



Zména pH oceanu - 3D rozvrstveni

SHELL HELL

Many creatures make their shells or skeletons from a form of calcium carbonate called aragonite. This is possible because, apart from
the deepest waters, most seawater is supersaturated with carbonate ions (green areas). As €0, levels rise, the saturation horizon will
move upwards and even some surface water will become undersaturated (red). Tropical corals thrive in water three or four times past
the saturation point (dark green)
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Natural lab shows sea’'s acid path

By Richard Black
Environment correspondent, BBC News website

Scientists study conditions at the bottom of the Mediterranean Sea

MNatural carbon dioxide vents on the sea floor are showing
scientists how carbon emissions will affect marine life,

Digsolved CO2 makes water more acidic, and around the vents,
researchers saw a fall in species numbers, and snails with their
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How climate change will acidify the oceans

By Roger Harrabin

BBC environment analyst, Normanby Island

Off the remote eastern tip of Papua New Guinea a natural
phenomenon offers an alarming glimpse into the future of the
oceans, as increasing concentrations of CO2 in the atmosphere
make sea water more acidic.

Streams of volcanic CO2 bubbles emerge from deep under the seabed
here, like a giant jacuzzi.
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http://news.bbc.co.uk/2/hi/science/nature/7437862.stm
http://www.bbc.com/news/magazine-26746039

Earth-system

V a VI. Biogeochemickeé toky P a N

process
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(zone of uncertainty)
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flows: (interference
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P Regional: P flow
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erodible soils
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biological fixation
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global average but regional
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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



Dusik

I Unbalancing the cycle

Nitrogen flows, megatonnes
1890

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
nitrogen

Bocterial fixation
and Haber process

Sowrce: Galloway and Cowling, Ambic
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Co je hlavnim duvodem vyroby reaktivnich
forem dusiku?
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Dusik

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+

Nitrogen released per year (millions of tonnes)
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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”

- nebezpecné je celkové snizovani
pruznosti planetarnich subsystému
v dusledku vnaseni velkého
mnozstvi reaktivniho N do
Zemského systemu (sklenikovy jev
+ Ubytek 0zénu + hypoxie vod)




Fosfor — prirozeny cyklus
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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

Climate
change




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



http://www.newscientist.com/data/images/archive/2581/25811401.jpg

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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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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Jake dalSi globalni zmény probihaji v
oceanech?
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Vznik a zanik anoxickych z6n — ne vSe jasné
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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.
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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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Simplified view of the nitrogen
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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




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/

Reasons to be hopeful...

The extent of protected areas is increasing,
particularly in the oceans
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The number of oil spills has dropped
markedly in recent decades
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