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Ecosystems provide services

- Soilformation

- Photosynthesiand carbondioxidefixation

- Watercycles

- Nutrientcycles

- Homeandlivingconditionsfor alllivingspecies



Ecosystems are crucial for our
survival but are today severely
destroyed



Land Area

TheLand Areaf the World is 13,000 million ha.

4,900 million ha (37.6%) are classified as
‘agriculturalared by the FAQO.

Societyhascausedtremendouschangesn the
landsurfaceareaof the planet

Land Use Our World in Data

httos://ourworldindata orav =~ f-use/ R


https://ourworldindata.org/land-use
https://ourworldindata.org/land-use

I Cultivated Systems:
Areas in which at |east
30% of the landscape
is cultivated
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Land use over the long-term, World, o to 2016

Total land area used for cropland, grazing land and built-up areas (villages, cities, towns and human infrastructure).

4 billion ha
Grazing
3 billion ha
2 billion ha
1 billion ha
Cropland
0 ha
0 500 1000 1500 2016

Source: History Database of the Global Environment (HYDE) OurWorldInData.org/land-cover/ « CC BY



Our Worlc

Global land use for food production g

Earth’s surface

71% Ocean
361 Million km?

19% Barren land
28 Million km?

MMMy oW | 1y incracies foe werkfs desens, a8t fam,
& thw hervd arey oyrees ks baxtes o dowe

Land surface|

37% Forests
39 Million km?*

Habitable land

1% Urban and buit-up land 1% Freshwater
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Global calorie supply

Global protein supply

Data source: UN Food and Agrculture Organization [FAQ)
OurWorldinData.org - Rescarch and data to make progress against the woeld's largest problems Licensed under CC-BY by the authors Hannah Ritchie and Max Roser ir
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The soll

well beyond the rate of soil rqdycnoﬁ"I "" "_! -
Soil abuse remains athreat to modern' s

environmental refugees, the dust bowl In t-h;e‘ 163
the African Sahel in the 1970s and the Amazone baSJ}

;;ae

today. Th S population increases while the

amount ot ductive farmland - began declining in the ,
‘ . g

1970s.. Y O -

David Montgomery. The erosion of civiIisa’gic}@,.BOO?




What can we do to preserve and build soil

Technically(someexample9g

- Minimumtillage or no-tillage farming
- Agroforestry

- Compost

- Biochar

Economically

- Includesoilin carbonfunding
Legally

- Protectsaoll



atlf of the orlgmal for‘ests of our, -«,,v.
_ .Nplanet are gone and th’e{énd useéf
“for otl;}gr\ purposes. Ha...

Tbstl reseen to be cut o



Global forest cover

¥ Original forest cover
M Current forest cover

Source: WCMC online database, accessed August 2014
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Critical concerns

1. Deforestation

2. Desertification

3. Wetlanddecrease

4. Insufficienhatureprotection
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Waterscape

From the beginning of the industrial area
we have major impacts on the waterscape

. Wetlands have been drained
. Rivers have been straightened
. Surface water extracted for irrigation and other use

. Waters have been eutrophied
. Lakes have been acidified
. Waters have been chemically polluted

. Species have been lost
. New species have been introduced



Eutrophication i overusing fertilisers In
agriculture and wastewater from cities

AToo much nutrients to the environment leads to overgrowth
called eutrophication

ANew species take over. Ecosystems change.

AMost important are nitrogen (N) and phosphorus (P), which
normally are limiting



Chemical pollution i careless use of
chemicals in industry and society

APersistent Organic Pollutants (POP) to the environment
leads to poisoning of species and ecosystems

AMost important are PCB (Polychlorinated Biphenyls) and
other chlorinated organics and heavy metals, especially
cadmium



Coral reefs are ancient ecosystems
The most diverse marine ecosystems on Earth

Cover <1% of Eart hojSH
harbour 1.5 - 2 million species

Includes quarter of all marine fish
species

Coral reefs confer a net value
of approximately $29.8 billion
per year

Tourism & recreation $9.6 billion;
coastal protection $9 billion;
fisheries $5.7 billion; biodiversity
$5.5 hillion

Feed about 1 billion people per year



C CRS-C

Examples of reefs from the Great Barrier reef that are analagous to the
state of coral reefs in the future under different climate scenarios CRS-A,
CRS-B and CRS-C. CRS-A = conditions stabilised at todays CO, levels.
IPCC scenario B1 is predicting 550ppm CO, by 2100 and A2 800ppm.



Critical concerns

1. Overuseof surfaceandgroundwatey irrigation.
2. Drainingof riversandwetlands

3. Eutrophicatiorof surfaceandcoastalwater.

4. Acidificationof surfacewaterand oceans.



Animals and Biodiversity crisis

The story of biodiversity decreasecelerateshrough
millenia,centuries and years.

Extinction of the American megafauna; The European
megafauna; May the African megafauna be saved?

The story of overfishing culminatedthe 1990swith peak
fish and theextinctionof the Newfoundlandodpopulation.



HOW it canss o ks Elair - D
affected by humans?

AWe find out that humans and their livestock now comprise about 96%
of all mammal biomass on Earth. All other mamma]svhales, sea
lions, bears, elephants, badgers, shrews, deer, bear, cougars, rats,
wolves, and all the rest are about 4.2%.

AMammals, including humans and their livestock, represent only about
ndno: 2F 91 NI K Qacthe m@anmblipiusdfish, ifisects) y A
worms, birds, and otherg account for only 0.37% of biomass.

AThe two primary producers of biomass from solar energplants and
bacteriac still dominate terrestrial and marine life forms, accounting
for over 95% of all living biomass.

A https://www.greenpeace.org/international/story/17788/hownuch-of-earthshiomassis-affectedby-humans/



Change in Species Diversity
Rate of extinctions

Number per Thousand Species
- .:
1000
3
100 to 1000-

fold increase
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Fossil Recent Future

Extinctions
(per thousand years)

Source: Millennium Ecosystem Assessment



Habitat Loss to 1990

Mediterranean Forests

Temperate Grasslands &
Woodlands

Temperate Broadleaf Forest

Tropical Dry Forest

Tropical Grasslands

Tropical Coniferous Forest

Tropical Moist Forest
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Habitat Loss to 2050 under MA Scenarios

Mediterranean Forests -

Temperate Grasslands &
Woodlands

Temperate Broadleaf Forest

Tropical Dry Forest

Tropical Coniferous Forest

Tropical Grasslands N

Tropical Moist Forest




Planetary boundaries

Climate change

Chemical pollution \

Not yet guantified

Atmospheric
aerosol loading
Not yat

qguantified

Biodiversity

)
|||| Land system change

Rockstrom, J. et al., 2009. Nature, September 24, 2009.
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A sustainable society cannot tolerate
biodiversity loss on the present scale.

Intrusion on habitats is the largest
environmental impact in our world.



Critical concerns

1. Habitat loss

2. Invasivespecies

3. OverhuntingOverfishing
4. Pollution

5. ClimateChange



Ecosystem services
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Photo credits (left to right, top to bottom): Purdue University, WomenAid.org, LSUP, NASA, unknown, CEH Wallingford, unknown, W. Reid, Staffan Widstrand



Provisioning Services

Goods produced or provided by ecosystems
A-ood
ACrops
ALivestock
ACapture Fisheries
AAquaculture
Awild Foods

Aiber
ATimber
ACotton, hemp, silk
AWood Fuel

/Genetic resources
Biochemicals
Areshwater

Photo credit (top): Tran Thi Hoa (World Bank),



Regulating Services

Benefits obtained from regulation of
ecosystem processes

AAir Quality Regulation

AClimate Regulation

AGlobal (CQsequestration)
ARegional and local

AErosion regulation
AWater purification
ADisease regulation
APest regulation
APollination
ANatural Hazard regulation




Cultural Services

Non-material benefits obtained from
ecosystems

ASpiritual and Religious Values
AKnowledge Systems
AEducational values
Alnspiration
AAesthetic Values
ASocial Relations
ASense of Place
ARecreation and Ecotourism
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Photo credits ( top to bottom): W. Reid, Mary Frost, Staffan Widstrand, unknown.



The UN Convention on Biological Diversity

ASigned by 150 government leaders at the 1992 Rio Earth
Summit, the Convention on Biological Diversity is dedicated
to promoting sustainable development. Now 196 parties.

AThe convention has three main goals: the conservation of
biological diversity{iodiversity); the sustainable use of its
components; and the fair and equitable sharing of benefits
arising fromgenetic resourcedts objective is to develop
national strategies for the conservation and sustainable use
of biological diversityit is often seen as the key document
regardingsustainable development



https://en.wikipedia.org/wiki/Biodiversity
https://en.wikipedia.org/wiki/Germplasm
https://en.wikipedia.org/wiki/Biological_diversity
https://en.wikipedia.org/wiki/Sustainable_development

Convention on
Biological Diversity

COP 15
Cumming Montreal

globaltargetsfor 2030

=Prgaiier cohm sl 0000 oyt Eanr styini@gief il asnsdisis s oxcTa
- Reduce by $500 billion annual harmful government subsidies;

- Cut food waste in half;

- Financing restoration of ecosystems by at least $200 billion per year

https://www.cbd.int/article/cop15-cbd-press-release-final-19dec2022



Rewilding Europe
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InternationalConservatiotynion, IlUCN

1. A strategy for sustainable living (an ethics of SD)
2. Red list of threatened species

Caring for the Earth AEstablished in 1964, the
— International Union for
Sustainable Living / 2 y' é S N\E I u }\ Q%d 2 -.F ‘

List of Threatened Specidms
Sp2ft SR (02 06S02Y
most comprehensive

Information source on the

global extinction risk status of
animal, fungus and plant

species.




The Earth Charter

A Consensus Declaration of Shared Vision, Values and Ethical Principles

for Building a Just, Sustainable, and Peaceful World

TRE

EARTH
CHARTER &

A declaration of fundamental principles

for building a just, sustainable, and peaceful

global society in the 21st century

Prowm bl
and Care fod the
al imngt
Economic Justicos
V. Denocracy, Nomvicience, snd Pesce

The Way Forwant

The Earth Charter

Preamble

Wo stond ¢ a critical moment in Earth's history, 2 ma whan
humanity nust choasa ts future. Asths word bacomes ncraas-
nghinterdepandent and fragik, tha futirs at onca halds great
pard mnd grant prormiss. To mave forward we must rocagnias that
1 tha midst of a mgrificent divarsity af cultures and ifs forms we
e Earth y witha commnon
dasting W to bring forth o ehlo glokal

v pectfor nature, urivarsalh
economic justica, and o cultura of peaca. Towards this and, tis

imparstivs thet wa, the pacples of Earth, declar oir rasponshi-
tyto ona anather,tatha graster commurity of §fg, and o futiro

wnerations

Eanh, Our Howe
Humanty s part of a vast svobing wniverss. Eerth, our hame, is
alve with  unique community of life. Thefarces of naturs naka
axistence @ dmending nd tncerain adverturs, but Earth
has pravided the conditions essantial toifa’s swokdion The
rasifanca of tha commurity of ffa and tha wal-baing of human-
y dopa v th allit
acobigical systams, a nich varisty of lants md enimals, artiks
sails, purs watars, and ckian air. The global smiranmant with
its finta resourcas is » conman cancern of al paopkis. The
pretaction of Earthis viality, dwarsty, md boauny is 3 zacred
trust

The €
The daminent patterns of praduction and consunption ore
causing snwrormental davastation, the deplation of resources,
and a nassie axtinction of specias. Cammuntios ara baing
undermined. The benefits of developmant ara net shared equi-
tably end tha gep batwaan rich and paar is widering. Injustics,
pavarty, igiarance, sdvidlant canfict s widsspraad and
tha causa of graat suffering An urprecadentad rise in human
popuation has awsrburdsned acdogical ond sacil systams.
Tha faundations of glabal sacurity ara threstaned Thiss trands
are penbus—but nct inevble

I Situation

The Challenges Aliead
Tha choics is aurs: form a glabl partnorshipta carefar Earth
and ane ancthar or risk the destruction of aurselvas andtha
divarsiy of Ifa. Fundamantal chenges e needadin our values,
instifuticns, and ways of fving. We nust realis thet whan basic
naads have baan met, human developmantis primardy about
being nars, nat hewing mora. We have the inowledge and
tachmlogyto pravid for allard to reduca aur inpacts an tha
anwiranmant. The amargance of a ghbial cii saciaty is craating
naw oppartunitias ta build a demacratic and humane work

Qur smwironmartal, sconomic, potical, social nd spriuml
cholongas ora intarconnactad, and togathar we con forge
inchisive salutions

Universal Respansibility

To realizs thess aspirations, ws must decido ta bva witha
sarsa of urivarsal raspansibily, idsntitying aursalvas with tha
whols Earth v 25 cur local Vis
wreatonca dtizens of dfferant netions and o ana work n
which the local and glbal ars lnkad. Everyons shares raspan-
sibilty for tha prasant end Fusure walkbeing of tha hunan Famiy
and th larger living warll. The spirt of humen salidority ard
sinshy with all 1fa is strengthenad whan wa liva with rever-
wnce for the nystary of being, grattuda for the git of Ha, and
tumiity ragarding tha human place in natura.

Wa urgently nead a shared vision of basic vidues to proside an
sthicalfoundation for the marging workd cammunty. Thersfars,
togethar in hops wa ofirn th follawing interdspandent principles
or a sustainabla way of life as a common standard by whichthe
conduct of busiessas,

and instititions isto be guidad

I. Respect and Care for
the Community of Life

PRINCIPLES

Respect Earth md life i all it diversiy.
IS

¥ Y

of Ha has value ragardless of its warth to human beings

b Affirn Faith in the nherare digrity of all human baings and
i artistc, sthicd, and 1

humarity.

~

Care for the canmunity of lite with understanding,

compassion oard love.

a Accaptthat withtha right to own, manags, and usa naturdl

tha duy to provent

andta peotect tha rights of paophs

b Affirm thot with increased frasdom, knawladgs, and pawer
comes incransad responshilty ta pronats ths common
good

Y

Build democratic sacieties thet ae just, jaricipatory,

sustainable, md peacelul

a Ensuro that communtias at all lawls guarantes hunan
rights and fundamantal freadons and provide avaryora
appartunity ta rankze his or har full potertial

b Pronots socidl and econamic justics, snabiing ol o achiaws
2 socure and maanngiul ivdihoad thatis ecalagically
respansible

Soaure Enrth's bounty and beauy for presert and futuro

generations.

o Racogiza thatthe fraadom of actian of sach gansration &
qualified by the naeds of futura genarations.

b Transnittofuturs ganarations valuss, traditions, and isteu-
tions that supparttha bing-term flourishing of Earths human
and acdogeal communities

Inorderto fulfill these four broad cammimerts, it is nocessary to




The Millennium Ecosystem
Assessment (MA)

AlLargest assessment ever undertaken of the health of ecosyste
APrepared by 1360 experts from 95 countries;
AMEGSYyardS LISSNI NBOASG | yR (

ADesigned to meet needs of decisiorakers among government,

business, civil society
Alnformation requested through 4 international conventions




The Balance Sheet of MA 2005

Enhanced Degraded Mixed
Crops Capture fisheries Timber
Livestock Wild foods Fiber
Aquaculture Wood fuel Water regulation
Carbon sequestration Genetic resources Disease regulation
Biochemicals Recreation & ecotourism

Fresh Water
Air quality regulation
Regional & local climate
regulation
Erosion regulation
Water purification
Pest regulation
Pollination
Natural Hazard
regulation
Spiritual & religious
Aesthetic values

Bottom Line: 60% of Ecosystem
Services (15 out of 24) are Degraded -



IPBES

AThelntergovernmental ScieneRolicy Platform on

Biodiversity and Ecosystem ServiGBBES) Is the
iIntergovernmental body which assesses the state of

biodiversity and of the ecosystem services it
provides to society, in response to requests from

decision makers.

Alt is meant to be a parallel to IPCC

Ahttps://www.ipbes.net/
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Economic value of non-marketed
services can be high

Forests in Italy Forests in Croatia

Passive use
values

Carbon
sequestration

Watershed
protection

Recreation and
hunting

NTFPs

Grazing

Timber and
fuelwood

0 20 40 60 80 100 120 0 20 40 60 80 100 120 140

Economic Value ($ per hectare) Photo W. Reid

Source: Millennium Ecosystem Assessment



