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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?
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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}
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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

Regultin u ral
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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.






