


General Introduction

Global Warming/Climate Change

e connects to other global processes

* permeates all aspects of our lives

« called ‘the mother of all environmental issues’

“Climate change is the single most important

environmental problem in the world today.”
~ Sven Hansen, Union Bank of Switzerland

“Left unchecked, global warming will swamp all other
environmental ISsues.” ~ Ross Gelbspan, journalist and author

Human’s tinkering with the climate is “a remarkable,
uncontrolled experiment.” ~ Lonnie Thompson, Ohio State U.



Top Ten Most Important Things
You Wil Learn in ENVS 80b

1) What is climate change and global warming
2) What it Is not: many.misconceptions

3) Itis happening

4) How it Is happening

5) How much is happening” s indications

6) How we know what we know  ‘direct observation,
oroxy data, models

/) Human activities matter

8) How much/in what ways-human activities matter
9) What are the impacts from climate change

10) What is being done about it




1) Climate Change ~ Global Warming

Increases in greenhouse gases in the
atmosphere cause changes in the
climate

— e.g.change intemp  global warming

CLIMATE CHARACTERISTICS

SIMPLE

— temperature and rainfall frequency
occur with regularity

COMPLEX: Maslin (2002)

— drought, floods, hurricanes
occur without regularity




2) What It Is not: some misconceptions

Stratospheric ozone: ‘good’
e UV protection

o destruction by
chlorofluorocarbons (CFCs: a
greenhouse gas) and methyl
bromide (CH;Br)

Tropospheric ozone: ‘bad’
* SMOQ

e contributes to warming through
photochemical reactions



3) It Is happening

greenhouse gases

— ‘Like the glass of a
greenhouse’

— ‘Like a thickening
blanket’

From Rock (2003)



4) How It Is happening: GHGs
and the Greenhouse Effect

The most important GHGs:
— Carbon Dioxide (CO,)
— Methane (CH,)
— tropospheric Ozone (O,)

— Halocarbons:
chlorofluorocarbons
(CFCs) and
hydrochlorofluorocarbons
(HCFCs)

— Water Vapor (H,0,)
— Nitrous Oxide (N,O)

IPCC (2001)



Cycles and Processes

Sources and Sinks
— Source e.g. industrial emissions
— Sinks
 Oceans
« Soll
e Forests
« Atmosphere

Residence time: time in atmosphere

Global Warming Potential (GWP): ratio of radiation
(heat) change by GHG compared to carbon dioxide



5) How much? some Indications

Temperatures globally
have risen 0.75°C
since 1860

Temperatures are
expected to increase
0.6°C to 3.4°C by
2100



Another indication: sea level rise

The global average
sea level has risen

e pastrise: 4108
Inches in the past 100
years

e future rise: 4 to 39
Inches by 2100

NASA (2002)



6) How we know what we know

direct observations ~ proxies ~ models

IPCC (2001)



/) Human activities matter

Natural Greenhouse

Effect

— Makes the world habitable

— Without it, Earth would be
about 60°F cooler

Enhanced Greenhouse
Effect

— From human activities
(anthropogenic)

. Maslin (2002
— Abundant evidence asiin { )



The (Charles David) Keeling Curve

* studied the interactions of
atmospheric CO, and
temperature over time

e Mauna Loa Monthly CO,,
Record, 1957 present

e in the last 100 years: CO ,

has risen to about 386
Ppm (apprOX 33% rise) Source: C.D. Keeling and T.P. Whorf

* approx 75% of anthropogenic warming is due to fossi I
fuel burning



8) How much are we contributing to it?
Carbon-Based Industry and Society

The Anthropocene Era
~ Crutzen

The ‘Hydrocarbon Man’
~ Apenzeller

The ‘Greenhouse Century’
~ Schneider

Energy, Population,
Consumption and

Revkin (1992) Inequality Revkin (1992)



Ways to view anthropogenic

contributions
Global North/Global South

By Country/Nation

EDMC, Handbook of Energy & Economic
Statistics in Japan (2004)

Maslin (2002)



9) Climate Change Impacts

“To me the question of the
environment is more ominous
that that of peace and war...I'm
more worried about global
warming than | am of any major
military conflict.”

~ UN Weapons Inspector Hans
Blix, March 14, 2003

“We are all in the same boat and

there is no way that half the boat
will sink.”

~ an Argentine diplomat (from
Ross Gelbspan)

Revkin
(1992)



Climate Change Impacts

Increase in intense rainfall events in
some regions

Increased incidences of drought in
other regions

Animals and plants/ocean life
displaced due to temperature
Increases

Snow cover and ice extent have
decreased

Maslin (2002)



10) What is being done about it

Mitigation ~ human
Intervention to reduce
the sources of GHGS

Adaptation ~ the
capacity to make
changes to suit
conditions different
than those normally
encountered Maslin (2002)



Climate Policy

International science community:

Intergovernmental Panel on Climate
Change (IPCC)

- formed In 1988

- has involved over 2,500
scientists from over
100 countries

- CONSEeNsus processes
- peer-review processes



IPCC ~ The Kyoto Protocol

Kyoto, Japan 1997

« Targets and timetables

— called on industrialized nations
(Annex | parties) to reduce their
emissions of six greenhouse gases

— 5.2% reductions below 1990
emission levels by 2012 overall

For entry into force:

* ratification needed by at least 55 the United States has did
countries not ratify the Kyoto Protocol

 these countries must contribute at
least 55% of GHG emissions in
1990 of Annex |



