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Předvádějící
Poznámky prezentace
S sebou knihy: Existencialismus je humanismus, What women want


A safe operating space for humanity

Climate
change

Beyond zone of uncertainty (high risk)
M In zone of uncertainty (increasing risk)
Below boundary (safe)
B Boundary not yet quantified

Design:


Předvádějící
Poznámky prezentace
Röckstrom et al.: A safe operating space for humanity (Nature) 2009
Beyond certain boundaries, they warned, we risk causing "irreversible and abrupt environmental change" that could make the Earth a much less hospitable place 
They also interact with one another in complex and poorly understood ways. But he says the concept of boundaries is an advance on the usual approach taken by environmentalists, who simply aim to minimise all human impacts on the planet. Instead, he says, boundaries give us some breathing space. They define a "safe space for human development".
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lll. Stratospheric Ozone Depletion

Earth-system Control Planetary boundary Current value of
process variable(s) (zone of uncertainty) control variable

Stratospheric Stratospheric O3 <5% reduction from pre- Only transgressed
ozone concentration, DU industrial level of 290 DU

depletion (5%-10%), assessed by

(R2009: same) latitude

over Antarctica in
Austral spring
(~200 DU)

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

piagnosis: Safe, and improving

Climate
change

Jeoe nS

Juiay

%
>
o
o
n
h-]
=
n
=
Q
3



Předvádějící
Poznámky prezentace
http://www.newscientist.com/special/ocean-to-ozone-earths-nine-life-support-systems


Total Ozone (DU)
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Předvádějící
Poznámky prezentace
https://opg.optica.org/getImage.cfm?img=dTcqLmxhcmdlLGFvLTU5LTEtOTctZzAwNA

https://opg.optica.org/getImage.cfm?img=dTcqLmxhcmdlLGFvLTU5LTEtOTctZzAwNA

Stratospheric O3 depletion - is it only the
one environmental/health issue linked to
03?

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


Předvádějící
Poznámky prezentace

Poll Title: Stratospheric O3 depletion - is it only the one environmental/health issue linked to O3?
https://www.polleverywhere.com/free_text_polls/FFjl894bBoxGrLgsvW7eh


Significance of the
Ozone Depletion


Předvádějící
Poznámky prezentace
http://www.bbc.com/news/science-environment-15874560


O, — protection of biosphere against harmful UVB radiation

Solar Flux (Watts/cm</nm

=
=

Altitude {km)

107 -

ultraviolet radiation
at the top of the atmosphere
ultraviolet radiation
at the Earth's surface
UV 100% absorpticn | UVb 90% absorption | UVa 50% absorption
225 250 275 300 325
Wavelength (nm)

[=2]
o
T

=
o

mesosphers

Altitude (km)

N
[—]
T LI —|

™

*_ troposphere 0 10 20 30 40

stratosphers

3 il
Ozone (parts per million)

Ozone (DU/km)




Degradation of O, layer
- ClI- radicals from Chloro-fluoro-carbons (CFC, Freon)

- Br- radicals from Bromo-fluoro-carbons (BFC, Halon)
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radation of O, laye
- CI- radicals from Chloro-fluoro-carbons (CFC, Freon)

- Br- radicals from Bromo-fluoro-carbons (BFC, Halon)
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Degradation

of O, layer

- N,O from fertilizers



Předvádějící
Poznámky prezentace
https://fineartamerica.com/featured/1-paul-j-crutzen-dutch-chemist-volker-steger.html


Ozone hole

- 0zone depletion primarily over the South pole area

- however, significant O5 depletion observed everywhere
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Consequences of O,
depletion



What are the consequences of the
stratospheric ozone depletion?

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


Předvádějící
Poznámky prezentace

Poll Title: What are the consequences of the stratospheric ozone depletion?
https://www.polleverywhere.com/free_text_polls/bh5BTQwHVdhMMv5Tpl13p


®
Less O, = more cancer

1% | conc. O; = 2% 1 intensity UVB = 4% 1 skin cancer hazard

increased

Efffects on the Environment

; L
crop damage -
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and material
i damage
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- majority of melanoms are on
sunlit parts of the skin
- greatest incidence in Australia



Předvádějící
Poznámky prezentace
Meadows et al.: Limits to growth: 30-year update
http://4.bp.blogspot.com/-iB9LZvCcOzg/UE0nBNB984I/AAAAAAAABy4/C0RU1ePaK0Y/s640/12.jpg


®
Impact of increased UVB irradiaton on crop

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

NB: Summary conclusions from artificial exposure studies.
Source: modified from Krupa and Kickert (1989) by Runeckles and Krupa (1994) in: Fakhri Bazzaz, Wim Sombroek, Global Climate Change and Agricultural Production, FAQ, Rome,1996.
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Předvádějící
Poznámky prezentace
http://www.grida.no/graphicslib/detail/effects-of-enhanced-uv-b-radiations-on-crops_c633#


Ozone hole

- solution



. . .
Whta can we do with a stratospheric ozone

depletion?

Top

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


Předvádějící
Poznámky prezentace

Poll Title: Whta can we do with a stratospheric ozone depletion?
https://www.polleverywhere.com/discourses/GWeJiQJeGVFr0cUd16XRH


®
Effect of accepted solutions

1985 — Vienna Convention for the Protection of the Ozone Layer

THE EFFECTS OF THE MONTREAL PROTOCOL AMENDMENTS

1987 — Montreal protocol + amendments AND THEIR PHASE OUT SCHEDLLES

Predicted abundance
Thousand parts per trillion

15

Effective
- stratospheric
chlorine*

No protocol

Zero emissions

0 T T T T T T T 1T T 1
1880 2000 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.
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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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Meadows et al.: Limits to growth: 30-year update
http://www.grida.no/graphicslib/detail/effects-of-the-montreal-protocol-amendment-and-their-phase-out-schedules_5501
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Solutions and conseguences

1985 — Vienna Convention for the Protection of the Ozone Layer

THE EFFECTS OF THE MONTREAL PROTOCOL AMENDMENTS

1987 — Montreal protocol + amendments 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
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Jfor their work in atmospheric chemistry,
particularly concerning the formation and L=
decomposition of ozone." S
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Předvádějící
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Meadows et al.: Limits to growth: 30-year update
http://www.grida.no/graphicslib/detail/effects-of-the-montreal-protocol-amendment-and-their-phase-out-schedules_5501


®
Effect of accepted solutions

1985 — Vienna Convention for the Protection of the Ozone Layer

THE EFFECTS OF THE MONTREAL PROTOCOL AMENDMENTS

1987 — Montreal protocol + amendments AND THEIR PHASE.OUT SCHEDULES
Costs of CFC abandonment ] (o

- 1988-2000 — product. decreased for 90% . ™
- overal costs of abandonment - 40 bil. $

- no Job losses :
- 1/3 simply not necessary VS
- new HFC In cars increased car price for ‘j;-;;;;_ﬁ,;;ﬁ;;j;; o
50-150 $ (prognosed 1000-1500 $) S
- CH;Br for soll sterilisation replaced e.g. " e
with crop rotation o] e
- CH;Br for stores fumigation replaced
with CO,

i T T T T T T T T T 1
1980 2000 2020 2040 2080 2080 2100

Source: Twenly Questions and Answers about e Ozone Layer: 2006 Lipdate,
Laad Authar: DW. Fahay, Panel Review Meating for the 2006 szone assassment.
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Meadows et al.: Limits to growth: 30-year update
http://www.grida.no/graphicslib/detail/effects-of-the-montreal-protocol-amendment-and-their-phase-out-schedules_5501
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A common but differentiated responsibility

Thousand Ozone Depleting Potential Tonnes (ODP Tonnes)*
1 000 -
Non-Article 5 countries
(45 states)
800 -
0 CFC
production
400 - ™~
A Y
200- Article 5 countries
4
el || Article 5 countries (developing) /)
0 I Non-Article 5 countries (industrialized)
T T T T T T T I I
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
Fany
\UNEP



Předvádějící
Poznámky prezentace
http://www.grida.no/graphicslib/detail/common-but-differentiated-responsibilities_c00f#


Lesson from successful solution of global iIssue

- cooperation of all the following stakeholders:

 scientific discoveries and monitoring — problem notification

« UNEP —international coordinator of legal measures

e environemntal activists — pressure to solve the issue

e responsible consuments — purchasing according to env. info
« technical experts - developing env.-friendly alternatives

» flexible and responsible industry
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V. Ocean acidification

Earth-system
process

Ocean
acidification
(R2009:

Control
variable(s)

Carbonate ion
concentration,

Planetary boundary
(zone of uncertainty)

Current value of
control variable

same)

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%)

~849% of the

pre-industrial
aragonite
saturation state

Climate
change
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Předvádějící
Poznámky prezentace
http://www.newscientist.com/special/ocean-to-ozone-earths-nine-life-support-systems


A safe operating space for humanity

Climate
change

Beyond zone of uncertainty (high risk)
M In zone of uncertainty (increasing risk)
Below boundary (safe)
B Boundary not yet quantified



Předvádějící
Poznámky prezentace
Röckstrom et al.: A safe operating space for humanity (Nature) 2009
Beyond certain boundaries, they warned, we risk causing "irreversible and abrupt environmental change" that could make the Earth a much less hospitable place 
They also interact with one another in complex and poorly understood ways. But he says the concept of boundaries is an advance on the usual approach taken by environmentalists, who simply aim to minimise all human impacts on the planet. Instead, he says, boundaries give us some breathing space. They define a "safe space for human development".






Předvádějící
Poznámky prezentace

Poll Title: Do not modify the notes in this section to avoid tampering with the Poll Everywhere activity.
More info at polleverywhere.com/support

What is the cause of ocean acidification?
https://www.polleverywhere.com/free_text_polls/4v8v4qNHusVJGmCmpiXDC


—e— Atmospheric CO, (ppmv)

Ocean acidification = = = Joeereebem
- what Is the cause?

1970

. OCEAN ACIDIFICATION =

HOWw WILL CHANGES IN OCEAN CO, absorbed from the atmosphere

CHEMISTRY AFFECT MARINE LIFE?
. B g . LY

COMRLORRCO; SINEO;

—

e » ¢

carbon water carbonate 2 bicarbonate
dioxide ion ions

consumption of carbonate ions impedes calcification



Předvádějící
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http://www.pmel.noaa.gov/co2/story/Ocean+Acidification
http://www.newscientist.com/article/dn22531-animals-are-already-dissolving-in-southern-ocean.html#.VDKEJBawQil

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

»
Change in pH of oceans 1700-2000

A sea—surface pH [—]

-0.12 —0.1 —0.08 —0.06 —0.04 —0.02 0
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http://www.pmel.noaa.gov/co2/story/Ocean+Acidification
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Natural lab shows sea’'s acid path

By Richard Black
Environment correspondent, BBC News website

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

MNatural carbon dioxide vents on the sea floor are showing
scientists how carbon emissions will affect marine life. Streams of volcanic CO2 bubbles emerge from deep under the seabed

. L here. like a giant jacuzzi.
Digsolved CO2 makes water more acidic, and around the vents,

researchers saw a fall in species numbers, and snails with their B e e g e e e S e e St e

(<2 share || FRWR]

How climate change will acidify the oceans

In today's

Magazine

One lonely man and
his hoard of Nazi art

Malaysia plane: 10
questions that are
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Předvádějící
Poznámky prezentace
http://news.bbc.co.uk/2/hi/science/nature/7437862.stm
http://www.bbc.com/news/magazine-26746039

http://news.bbc.co.uk/2/hi/science/nature/7437862.stm
http://www.bbc.com/news/magazine-26746039
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Earth-system

V and VI. Biogeochemical flows of P and N

Control
process variable(s)

Biogeochemical P Global: P flow

Planetary boundary
(zone of uncertainty)

Current value of
control variable

flows: (P and from freshwater
N cycles) systems into the
(R2009:

ocean
Biogeochemical

flows: (interference
with Pand N
cycles))

P Regional: P flow
from fertilizers to
erodible soils

N Global: Industrial
and intentional

biological fixation
of N

NTgPyrt(11-100 Tg Pyr™)

6.2 Tg yr'! mined and applied to
erodible (agricultural) soils
(6.2-11.2 Tg yr'1). Boundary is a
global average but regional
distribution is critical for
impacts.

62 Tg N yrt (62-82 Tg N yr™).
Boundary acts as a global
‘valve' limiting introduction of
new reactive N to Earth System,
but regional distribution of
fertilizer N is critical for
impacts.

~22 TgPyr?

~14 Tg Pyr

~150 Tg N yr™t

Climate
change
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Předvádějící
Poznámky prezentace
http://www.newscientist.com/special/ocean-to-ozone-earths-nine-life-support-systems


A safe operating space for humanity

Climate
change

Beyond zone of uncertainty (high risk)
M In zone of uncertainty (increasing risk)
Below boundary (safe)
B Boundary not yet quantified



Předvádějící
Poznámky prezentace
Röckstrom et al.: A safe operating space for humanity (Nature) 2009
Beyond certain boundaries, they warned, we risk causing "irreversible and abrupt environmental change" that could make the Earth a much less hospitable place 
They also interact with one another in complex and poorly understood ways. But he says the concept of boundaries is an advance on the usual approach taken by environmentalists, who simply aim to minimise all human impacts on the planet. Instead, he says, boundaries give us some breathing space. They define a "safe space for human development".




N - Nitrogen — natural geochemical cycle

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 E;::Z’:'i;g

Copynght © Pearsen Education, Inc., publishing as Benjamin Cummings
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http://www.bio.miami.edu/dana/pix/nitrogencycle.gif


®
N - Nitrogen

I Unbalancing the cycle

Nitrogen flows, megatonnes
1890

Sowrce: Galloway and Cowling, Ambic


Předvádějící
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http://www.economist.com/node/18741749


®
N - Nitrogen

- today, human activity changes more N, to reactive forms of
N than all terestrial processes together

- Haber-Bosch 80 Mt,/yr, leguminosis 40 Mt,/yr, fossil fuels
combustion 20 Mt,/yr, biomass combustion10 Mt,/yr

I Unbalancing the cycle

Nitrogen flows, megatonnes

1890 1990
Atmospheric

nitrogen

Bacterial fixation
and Haber process

Sowrce: Galloway and Cowling, Ambic
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http://www.economist.com/node/18741749


®)

N - Nitrogen

- major reason of N, fixation ?

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

1504
W'J

0

o
i

Nitrogen released per year (millions of tonnes)

1900 1920 1940 1960 1980

DZIIJF:{E: MILLEMKILM ELDSYSTEM ASSESEMENT
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http://www.economist.com/node/18741749
http://www.newscientist.com/data/images/archive/2493/24934701.jpg
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N - Nitrogen

- major reason of N, fixation ?
- N-fertilizers

- significant part ends in water — ' -
eutrofication and nitrates issue Illll::rl:f“u?rl::ltmu:nr:i::'::;:al::ﬁgu released into
- significant part ends in atmosphere ST
1 @ Fertiliser and industrial uses
NZO IS GHG and 03 decomp @ Nitrogen fixation in agri-ecosystems
- owerall decrease of resilience of ® Fossil fuels

200+

150+
100+
504

0-
1500 1920 'I‘J'hﬂ IE‘EG I‘JEE ]ﬂCIEI

planetary systems thanks to high
Input of reactive nitrogen molecules

Nitrogen released per year (millions of tonnes)

SOURCE: MILLENKILM E{SYSTEM ASSESSMENT
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http://www.economist.com/node/18741749
http://www.newscientist.com/data/images/archive/2493/24934701.jpg
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P —phosphorus — natural geochemical cycle

Weathering of |
\n phosphate "

Geological uplifting

Phosphate
in soil

i
Decomposers

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

Phosphate in solution

» . Chemical
\ . ." .+ precipitation
Leaching - . - * " ..
*e.+ ..v . Detritus.’
: “settling to
'+ bottom

O S R
"_Sedimentation = "%
rocks
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http://phos-cyclenc.tripod.com/sitebuildercontent/sitebuilderpictures/phosphoruscycle.gif
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P - phosphorus

primary source - weathering or apatite mining
anthropogenic flow to oceans - 8-9x higher amount
from 20 Mt,/yr industr. P — half ends in oceans
higher risk of anoxic events

18

16

Phosphorus (Mt)

Human excreta Phosphate rock

1800 1810 18201830 1840 18501860 1870 1880 1890 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010

Year



P+ N = anoxic zones In oceans

200 AND COUNTING

The number of dead zones around the world is doubling every decade

] L

Type: @ Annual A"-.
@ Episodic/periodic
 Persistent RUSSIA

'@ Unknown /

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

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



Předvádějící
Poznámky prezentace

Poll Title: Do not modify the notes in this section to avoid tampering with the Poll Everywhere activity.
More info at polleverywhere.com/support

Which global changes are happening in the oceans now?
https://www.polleverywhere.com/free_text_polls/Edcy6auKtFLmW7PRkBFI8


®
Deadly Trio In the oceans

Home | Emvironment | Life | MNews

The oceans are heating, acidifying and choking

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

We know the oceans are warming. We know they are acidifying. And now, to Ekﬂ 256] [ &+1] 109
cap it all, it turns out they are suffocating. too. A new health check on the 1w =2 n E H

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 biclogical 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 Hyundai i40 2013. 1.7 CRDi
mare CO2 from the atmosphere. The third is deoxygenation. "
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http://www.newscientist.com/article/dn24351-the-oceans-are-heating-acidifying-and-choking.html#.VDuzyhawQik


Kimplified 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
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http://www.unep.org/yearbook/2014/PDF/chapt1.pdf
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VIl. Global freshwater consumption

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

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

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


A safe operating space for humanity

Climate
change

Beyond zone of uncertainty (high risk)
M In zone of uncertainty (increasing risk)
Below boundary (safe)
B Boundary not yet quantified
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Röckstrom et al.: A safe operating space for humanity (Nature) 2009
Beyond certain boundaries, they warned, we risk causing "irreversible and abrupt environmental change" that could make the Earth a much less hospitable place 
They also interact with one another in complex and poorly understood ways. But he says the concept of boundaries is an advance on the usual approach taken by environmentalists, who simply aim to minimise all human impacts on the planet. Instead, he says, boundaries give us some breathing space. They define a "safe space for human development".




®
FW Issue

- People are a dominant force changing flow of water in rivers
- cca 25 % water does not reach the ocean

- conseqguences for the
biodiversity,

nutrition, aquatic and
terestrail ecosystems

8 Mighty Rivers Run Dry From Overuse

Main  Aboutthe Freshwater Initiative  Restoring Rivers  Reducing Water Use  Mews  Videos
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http://www.nature.com/nature/journal/v467/n7314/fig_tab/467411a_F1.html

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

The world’s remaining free-flowing rivers

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

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

25%
MNorth America

51%

South America

Distribution of very large rivers

|
Columbia

.ikmazo n

Free-flowing

P 2%

Europe

. &T%
Africa

Dammed or disrupted

33%
Asia
60%
Australia
% _.J
—Yangtze
| ——Mekong
Salween

Murray
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https://www.nationalgeographic.com/environment/2019/05/worlds-free-flowing-rivers-mapped-hydropower/

https://www.nationalgeographic.com/environment/2019/05/worlds-free-flowing-rivers-mapped-hydropower/
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Aral See
- Kazachstan, Uzbekistan

Ilus of Qur (hungmg Envitonment
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https://web.microsoftstream.com/video/ee26078e-61dd-4ce6-a6a3-f923bdae4d79
http://www.youtube.com/watch?v=xSEXIxDVMBg&feature=relmfu


https://web.microsoftstream.com/video/ee26078e-61dd-4ce6-a6a3-f923bdae4d79

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

- 2005 — a dam between N and South part was constructed
- what has happened?



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

- 2005 — a dam between N and South part was constructed
- what has happened?
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An original area of the Aral sea (1960) was:

Biggerthan Of similar Smalerthan
Czechia size to Czechia
Czechia

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

"
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Poll Title: Do not modify the notes in this section to avoid tampering with the Poll Everywhere activity.
More info at polleverywhere.com/support

Area of original Aral sea (1960) was:
https://www.polleverywhere.com/multiple_choice_polls/0Uq2eRlM0ixPIG42C5GSw?flow=Default&onscreen=persist


The changed shape of the Aral Sea since 1960
1960 Aralsk 1999
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The changed shape of the Aral Sea since 1960
1960 Aralsk 1999
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| ake Hamoun — Iran, Afghanistan
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http://na.unep.net/atlas/webatlas.php?id=131
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Areas and types of water consumption

"vg | " e

Pacific

Pacifi
L Atlantic

Ocean

Ocean

- Industry widely dominant L. . - Domestic use widely dominant - Agriculture widely dominant —/
Industry and agriculture equally I Dermastic U2s And sarcilime domiteet Agriculture dominant with significant use

—I dominant —I 9 - by the industrial sector

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

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

The Fraying Web of Life, World Resources Institute (WRI), Washington DC, 2000. %
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http://mapmorph.files.wordpress.com/2010/02/freshwater-use-by-sector-at-the-beginning-of-the-2000s.jpg


Water consumption - what does it mean?

Start the presentation to see live content. For screen share software, share the entire screen. Get help at pollev.com/app
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Poll Title: Do not modify the notes in this section to avoid tampering with the Poll Everywhere activity.
More info at polleverywhere.com/support

Water consumption - what does it mean?
https://www.polleverywhere.com/free_text_polls/vHMOR082AF1hUyVBSkAzF
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Areas and types of water scarcity

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
More 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 254 of water extracted for human needs

Little or no water scarcity

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

Not estimated

SOURLE- INTERMATIONAL WATER MANAGEMENT INSTETUTE
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http://environment.newscientist.com/data/images/archive/2670/26700101.jpg
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VIII.

Land use

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

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
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http://www.newscientist.com/special/ocean-to-ozone-earths-nine-life-support-systems


A safe operating space for humanity

Climate
change

Beyond zone of uncertainty (high risk)
M In zone of uncertainty (increasing risk)
Below boundary (safe)
B Boundary not yet quantified
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Röckstrom et al.: A safe operating space for humanity (Nature) 2009
Beyond certain boundaries, they warned, we risk causing "irreversible and abrupt environmental change" that could make the Earth a much less hospitable place 
They also interact with one another in complex and poorly understood ways. But he says the concept of boundaries is an advance on the usual approach taken by environmentalists, who simply aim to minimise all human impacts on the planet. Instead, he says, boundaries give us some breathing space. They define a "safe space for human development".
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Santa Cruz, Bolivia

17 Jun 1975

=
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http://na.unep.net/atlas/webatlas.php?id=172


Figure 1. ExTENT OF CULTIVATED SYSTEMS, 2000. Cultivated systems cover 24% of the terrestrial surface.

EQUATOR o I Y . S EQUATOR

{0 Cultivated Systems:

Areas in which at least X o
30% of the landscape g 2
is cultivated o o

— Source: Millennium Ecosystem Assessment
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https://www.millenniumassessment.org/en/Synthesis.html

https://www.millenniumassessment.org/en/Synthesis.html
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Change in land system

agriculture (main driver)

In the last 50 years, change of the ice-free land to the
agriculture land circa 0.8% per year

main force of the changes of ecosystem services and
functions (e.g. food production, water cleaning, etc.),
habitat loss is a main force of biodiversity loss

It undermines human well-being and sustainability

exceeding the safe level of a land system change in a
certain region can lead to a sudden change in the
character of the landscape
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http://www.newscientist.com/article/dn16566-humans-could-provide-spark-that-ignites-amazon.html#.Uwtgs4UR5I1


»

Change in land system

agriculture (main driver)

In the last 50 years, change of the ice-free land to the
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Parts of Amazon close to tipping point

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

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

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

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

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

2000and 2015
[ ] Increase or stable

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

URCE: FAO (2017), doi.org/n2k

BN AL

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


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