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Environment, well-being, & sustainability

Human well-being rests on three pillars:
A economic conditions and processes

I such as jobs, income, wealth, markets, trade
A sociopolitical conditions and processes

I such as law & order, national & homeland
security, democracy, justice, education, a social
safety net, culture & the arts, freedom of
rel i gi one

A environmental conditions and processes

I such as air, water, soils, mineral resources, the
bl ot a, nutrient cycl es,




Environment é & Sbinte®d 1 N a

Arguments about which one of the three pillars is
Amost | mportanto are poli

A Each is indispensable: failure in any one can
undermine the human enterprise.

A The three are interconnected:

I the economy needs environmental inputs &
sociopolitical stability

I sociopolitical stability cannot survive economic
or environmental disaster.




Some definitions

A Development: improving the human condition in
all its aspects, not only economic but also
sociopolitical and environmental.

A Sustainable development: doing so by means
and to end points consistent with maintaining the
Improved conditions indefinitely.




Getting to sustainabi |

A Not only achievingwell-b ei ng wher e i
absent with sustainable development

A But also putting the maintenance & expansion of
welk-bei ng where 1 t0sS now |
sustainable basis.

We are far from doil ng
much too slowly on both.



Getting to sustainability: the 4 biggest
challenges

A Eradicating poverty & preventable disease

A Maintaining the integrity of the oceans under
Increased demands & impacts

A Managing the intensifying competition for land,
water, and terrestrial biota while preserving
essential biodiversity

A Providing the energy needed to create & sustain
prosperity everywhere without wrecking global
climate



These

challenges are interconnected

A Poverty & local environmental degradation are
linked In a vicious circle of cause & effect.

| deforestation for fuelwood, subsistence
farming; desertification & erosion from
overgrazing

A Preventable disease is linked to environment &
poverty.

I lac
pol

K Oof sanitation & clean water, acute air
ution in rural dwellings from traditional

fue

s, malnutrition & low birth weight from

Inadequate diets



Interconnections (continued)

A The oceans suffer particularly when people get

richer:

I Improved diets A overfishing

I pollution from aquaculture

I dead zones from fertilizer runoff

I oll spills from tankers & dril
| coral reefs being destroyec

INg rigs
by construction

runoff, cruise ships, live-fis

N trade, and

heating & acidification from the build-up of

atmospheric CO,.



Interconnections (continued)

A Economic progress also intensifies the compe-
tition for land, water, & terrestrial biota, as well
as the energy/economy/climate dilemma:

I Improved diets increase demand for grain (for
ani mal feed), grazing

| use of water & energy soar with income

I climate change, driven mainly by CO, from
fossil fuels, imperils food production & water
supply, as well as increasing demand for
biofuels (to replace fossil fuels) and standing
forests (to keep CO, out of atmosphere).



The energy-economy-c | | mat e c¢ha

€1 s paramount I n the sen:
A Without energy there is no economy

A Without climate there is no environment



The science of climate-change in summary

ARGl obal warmingo is a misnon
uniform, mainly about temperature, & quite possibly benign.

I But what 06s happening I s r aj
everything about climate, & almost entirely harmful.

IA more accurate term i1 s ngl
AThe disruption i sé
I real without doubt;

I mainly human-caused;

| already producing significant harm; and

I growing more rapidly than expected.




The Earth Is getting hotter.

6 v

--a--- Annual Mean
— 5-year Mean

2 Greentharsshow -95%
confidencelintervals

Temperature Anomaly (°C)

2005 was the hottest year on recard;
, { 2007 tied with 1998 for 2" hottest; 14
ol hottest all occurred since 1990,

1880 1900 1920 1940 1960 1980 2000
http://data.giss.nasa.gov/gistemp/graphs/



And we know
why

Top panel shows =
best estimates of £

human & natural
climate forcings
1880-2005.

Bottom panel shows
that state-of-the-art
climate model, fed
these forcings,
reproduces the
temperatures
observed.
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But temperature is only part of the story

Climate is the pattern of weather, meaning averages,
extremes, timing, spati al

A hot & cold

A cloudy & clear

A humid & dry

A drizzles & downpours

A snowfall, snowpack, & snowmelt

A zephyrs, blizzards, tornadoes, & typhoons

When climate changes, the patterns change.

Global average temperature is just an index of the state of
the global climate as expressed in these patterns. Small
changes in the index A big changes in the patterns.




The heating is not uniform geographically
(Biggest pTs are i n far North & A
Surface T in 200:0R005vs 1951-80, averaging 0.53°C increase
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J. Hansen et al., PNAS 103: 14288-293 ( 2006)



Seaice is shrinking in both Arctic and Antarctic
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Melting at the edges of the Greenland & Antarctic
land ice sheets is accelerating

In 1992 scientists measured this Ten years later, in 2002, the And in 2005, it accelerated
amount of melting in Greenland as melting was much worse dramatically yet again

indicated by red areas on the map Source: ACIA, 2004 and CIRES, 2005



Melting land ice and thermal expansion
.of ocean water are raising sea level
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Uneven heating also changes the winds
Weakening of the East Asia Monsoon is an example
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The observations match model predictions, by Chinese researchers, for
greenhouse-gas-driven disruption .



éwhi ch changes moi st ui

Weakening monsoon means less moisture flow South
to North, producing increased flooding in South,
drought in North

Precipitation trend
(mm/decade)

Qi Ye, Tsinghua University, May 2006



Major floods are up on every continent

Major floods per decade, Dotn e by dcach
1950-2000 i
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The trend is most pronounced in Asia



Regions prone to wildfires are getting more so

Wildfires in the Western USA have increased 4-fold in the last 30 years.

Western US area burned
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WHO estimated that climate change was already
causing 0O150, 000 prematur



