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Everything is Connected

Wind, movement
of air

Movement of water

PR

- ., ‘/ \' < ¥

/ n, Movement of
TR r(“‘ }’M =
> industrial-wastes

v b ‘l >/ 2 E "ky
7 Agrlcultural av"“ A ’i , ,‘} = ;,_-
: . _
= 1Mbvement of | Movement
. : ial® _— of water from

N land to ocean

-

(o & g

. Migrating
birds

Source: Ricklefs
Economy of Nature

Migrating fish Movement of
and whales soil and plants
by animals




Everything is changing

Thresholds Crossed:
ABiodiversity Loss
ANitrogen Cycle
AClimate Change

Thresholds Approaching:
APhosphorus Cycle
ALand Use Change
AOcean Acidification
AGlobal Freshwater Use

From Rockstrom et al., 2009.
ot A Safe Place for Humanity,
Nature, 461(24Sep2009): 472-475
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Population (Billions)

Sustainability 2050: The Challenge

UN Population Projections
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Population (Billions)

Sustainability 2050: The Challenge

UN Population Projections

Projected with current fertility rates
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Population (Billions)

Sustainability 2050: The Challenge

UN Population Projections
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Population (Billions)

Sustainability 2050: The Challenge

UN Population Projections

What we do
will determine
the prosperity
of our species
for hundreds of
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Growth in More versus Less
Developed Countries
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Sustainability 2050: The Challenge

ABy 2050 we will share Earth with approximately 9.
billion souls

AThat means we will need to increase food production by
as much as 50% just to maintain current levels of
prosperity

AThe good news is that for the first time in human history,
we will have a population that is stable to declining
globally.

AThe challenge is to maintain the resources necessary to
secure human prosperity beyond 2050.

AWe may be |l osing ground?é
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Ecological Services

Ecological Services are those things we derive from
ecosystems directly or indirectly. The Millennium
Ecosystem Assessment divided ecological services into
four categories:

1. Provisioning Services
2. Regulating Services
3. Cultural Services

4. Supporting Services

60 percent of Earthos
30 percent of Earthos ecol ogi




Ecological Services
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Ecological Services In Decline

The critical issues identified by the Millennium
Ecosystem Assessment:

The dire state of many of t he
The intense vulnerability of the 2 billion people living
In dry regions to the loss of ecosystem services,

Including water supply; and

The growing threat to ecosystems from climate
change and nutrient pollution.
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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

o

50 100

Source: Millennium Ecosystem Assessment Percent of habitat (b|0me) remaining



1951 xS

Year of Peak Fish Harvest Pre-peak
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Source: Millennium Ecosystem Assessment and Sea Around Us project
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Conceptual framework for comparing land
use and trade-offs of ecosystem services
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Human Activities Dominate Earth

Croplands and pastures are the largest terrestrial biome, occupying o
40% of Earthos | and surface
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