ESS 203 - Glaciers and Global Change
Monday March 03, 2008.

Outline for today
 VVolunteer for summary on Friday
« Summary of last Friday’s classGellin

e (QOcean sediments and ice volume on land
e Dating ocean sediments

 IPCC
e Heartland Institute
 International Conference on Climate Change




Quiz #2 — Wednesday March 05

Same deal as Quiz #1.

* | have posted 6 study questions on the class web s

* The Quiz will ask you for prose answers to 3 afsh
guestions.

Group study sessions?

| have booked rooms at these times

Today 10:30 - 11:20 (after clagé)N 241
Today 1:30 - 3:00 ATG 154
Tomorrow 3:30 - 5:00 (after Lab) JHN 117




Assignment for Friday

Read paper on class web site
Meier, M.F. 1984. Contribution of small glacieos t
global sea levelscience226(4681), 1418-1421.

In a short paragraph, please answaarstandard 3
guestions
1. What is the question being asked in this paper
2. What Is the primary conclusion of the paper?
3. Are there points in the paper that you findéo b
unclear?
Due Friday, March 07
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http://www-odp.tamu.edu/publications/177_SR/chap_09/c9_f4.htm#982709



Oxygen Isotope record in deep-sea sediment

40 = Rsample_ Rstandardr 1000, RO *0

16
R standard O

d8O more positive => relatively more ice on land
d8O more negative => relatively less ice on land

... changes are “relative” to standard used, which is
based on modern-day sea water ... so relative to
present-day ice volume.

How can we date these climate changes in the cores?



mid-ocean ridge

ar

Earth’s magnetic field has
reversed many times.

What does this mean?

http://www.newgeology.us/presentation25.html

Magnetic
Stripes on
Sea Floor



Earth’s Dynamo

Currents In conductive liquid
Iron outer core generate
magnetic field.

http://www.windows.ucar.edu/



http://www.newgeology.us/presentation25.html

Dating field
reversals

—.

Basalt rocks from
mid-ocean ridge
are magnetized as
they cool through
about 400cC.

http://www.newgeology.us/presentation25.html http://upload.wikimedia.org/wikipedia



How does this help to date sediments?

 Mineral grains are washed into the oceans by
rivers.

* They slowly settle out and become part of the
00ze on the ocean floor.

e SOome grains contain magnetite.

e They act like tiny magnets.

* As they settle slowly through still water, they
can align themselves with the Eastmagnetic
field.

 Direction of magnetization can be measured in a
sediment core.



SPECMAP

single core

\

http://www-odp.tamu.edu/publications/177_SR/chap_09/c9_f5.htm#982733



Transfer of
magnetic
reversal ages to
sediments

~100 ka

http://www-odp.tamu.edu/publications/177_SR/chap_09/c9_f5.htm#982733



Changes in Ice
Cores and Ocean
sediment Cores
agree on Timing

l

~100 ka

http://www-odp.tamu.edu/publications/177_SR/chap_09/c9_f6.htm#982743



Summary of deep sea records

e Records show history of ice volume changes oveg.tim

* Records shownanyglacial and interglacial periods
over past ~1 Ma.

e [ce cores show a similar record.

 For the last ~800 ka, ice-age periodicity is ~180.k
why?



Where does the ~100 ka climate
periodicity come from?

Changesnternal to earth system:

e Changes in energy reflected to space.
 Changes in trapped energy.

e Changes in energy transport.

Changesxternalto earth system:
 Changes in amount of sunlight getting to Earth.

Stay tuned for Lab this WGEkI




What is IPCC?

The IPCC is a scientific intergovernmental body setip by the
World Meteorological Organization (WMO) and by the United
Nations Environment Programme (UNEP). Its constitueny is
made of :

The governments:the IPCC is open to all member countries of
WMO and UNEP. Governments of participate in plenary
Sessions of the IPCC where main decisions about tHeCC work
programme are taken and reports are accepted, adopteand
approved. They also participate the review of IPCReports.
The scientists:hundreds of scientists all over the world
contribute to the work of the IPCC as authors, contbutors and
reviewers.

The people:as United Nations body, the IPCC work aims at the
promotion of the United Nations human development gals.



What is IPCC?

The Intergovernmental Panel on Climate Change ()JHaS
been established by WM[@Vorld Meteorological Organization]
and UNEPFUnited Nations Environmental Prograto]assess
scientific, technical and socio- economic informatrelevant for
the understanding of climate change, its potemtiphacts and
options for adaptation and mitigation. In 2007, (Pfihalized its
Fourth Assessment Report "Climate Change 2007" réperts
by the three Working Groups provide a comprehensngeup-to-
date assessment of the current state of knowleadlgéroate
change.

Working Group | "The Physical Science Basis"

Working Group Il "Impacts, Adaptation and Vulnerabil ity"
Working Group Il "Mitigation of Climate Change"

Reports are available on-line -



IPCC 2007

-




IPCC Report 2007 — GreenHouse Gases

Global atmospheric concentrations of carbon digxide
methane and nitrous oxide have increased markedly a
result ofhuman activitiesince 1750 andow far

exceed pre-industrial values determined from ige€o
spanning many thousands of ye@se Figure SPM-1).
The global increases omarbon dioxideeoncentration are
due primarily tofossil fuel use and land-use change,
while those oimethane and nitrous oxidee primarily
due toagriculture {2.3, 6.4, 7.3}.

IPCC protocols ensure that all conclusions in theaports
are based on peer-reviewed publications .

http://ipcc-wgl.ucar.edu/wgl/docs/WG1AR4 SPM_PlgApaproved.pdf



IPCC Report 2007 — GHG

http://ipcc-wgl.ucar.edu/wgl/docs/WG1AR4 SPM_PlgApaproved.pdf



IPCC Report — 2007 Homo Sapiens Fingered

The understanding of anthropogenic warming and coahg
Influences on climate has improved since the Third
Assessment Report (TAR), leading teery high confidence
that the globally averaged net effect of human aatities
since 1750 has been one of warmingith a radiative forcing
of +1.6 [+0.6 to +2.4] W n?. (see Figure SPM-2).

 The combined radiative forcing due to increasesanion
dioxide, methane, and nitrous oxide is +2.30 [+2d)+2.53]
W mr?, and its rate of increase during the industrialisvery
likely to have been unprecedented in more than 10,008 year
(see Figures SPM-1 and SPM-2).

http://ipcc-wgl.ucar.edu/wgl/docs/WG1AR4 SPM_PlgApaproved.pdf



IPCC Report 2007 — Global Warming

Warming of the climate system is unequivocals is now evident
from observations of increases in global averagarad ocean
temperatures, widespread melting of snow and iue figing
global mean sea level (see Figure SPM-3). {3.2,3.2}

e Eleven of the last twelve years (1995 -2006) rankrg the 12
warmest years in the instrumental record of glebalace
temperature since 1850.

 The updated 100-year linear trend (1906—2005) 64 (0.56 to
0.92]°C is therefore larger than the corresponthiegd for 1901-
2000 given in the TAR of 0.6 [0.4 to 0.8]°C.

e The linear warming trend over the last 50 year$3(0.10 to
0.16]°C per decade) is nearly twice that for tlet 1800 years.

* The total temperature increase from 1850 — 182®ai — 2005
Is 0.76 [0.57 to 0.95]°C.

http://ipcc-wgl.ucar.edu/wgl/docs/WG1AR4 SPM_PlgApaproved.pdf



IPCC
2007

Measurements
of past
warming,
sea level rise,
and
snowcover
loss



IPCC 2007
Predictions of future warming relative to 1980-1999



The IPCC 1s honored with the Nobel
Peace Prize

Oslo, 10 December 07 - The Intergovernmental Panel

¢  on Climate Change and Albert Arnold (Al) Gore Jr.
w808 B \ere awarded of the Nobel Peace Ptipe their efforts

' ¥ to build up and disseminate greater knowledge about
man-made climate change, and to lay the foundations

for the measures that are needed to counteract such

change".




Response to IPCC 2007

Group discussion points

 What happens now?

* What will be response from
governments?

» What will be response from global
warming skeptics?



IPCC follow-up

Commentaries iNatureshortly after IPCC

Summary for Policy Makersvas released in 2007

asked what line global warming skeptics would

take, now that there was consensus and virtual

certainty that Earth is warming, and humans are

responsible.

Nature445 (7128) February 08, 2007. p. 583 Michael Hopkin

“Climate skeptics switch focus to economics”

“Many of the scientific uncertainties that the skep
seized on are no more.”

“Their arguments continue to shifthat makes it clear
that the issue Is not the scierice



4 days later ...

onah
ldberq,
dicated
lumnist




Goldberg continues ...

“Earth got about 0.7 degrees Celsius warmer ir2@ib
century while it increased its GDP by 1,800 percent
How much of that 0.7 degrees can be laid at thiedfee
that 1,800 percent is unknowable, but let's stiguiaat
all of the warming was the result of our prospeaity
that this warming is in fact indisputably bad (winis
hardly obvious). That's still an amazing bargaiife L
expectancies in the United States increased frautab
47 years to about 77 years. Literacy, medicinsulel
and even, In many respects, the environment have
iImproved mightily over the course of the 20th centat

least in the prosperous West.”
http://nationalreview.com/



more Goldberg ...

“Given the option of getting another 1,800 percent
richer in exchange for another 0.7 degrees warmer,
I'd take the heat in a heartbeat. Of course, wagmin
might get more expensive for us. There are tipping
points in every sphere of life, and what cost tili

In the 20th century could cost us enormously Iin the
21st -- at least that's what we're told. And bog,\ae
told. We're (deceitfully) told polar bears are the
canaries in the global coal mine.”

http://nationalreview.com/



“Th

And yet more Goldberg ...

e history of capitalism and technology tellsthat

what starts out expensive and arduous becomes cheap
and easy over time. Lewis and Clark took monthsoto
what a truck carrying Tickle-Me Elmos does every
week. Technology 10 years from now could solve

glo
tec

pal warming at a fraction of today's costs. What
nnologies? | don't know. Maybe fusion. Maybe

nyC

rogen. Maybe we'll harness the perpetual maifon

Sen. Joe Biden's mouth.
The fact Is we can't afford to fix global warmingit

NOW ...

http://nationalreview.com/



But, some questions ...

Is 1,800% GDP for 09 really the bargain?
e Could we have maybe achieved 1,800% G#ibhout

the warming?
 Who Is enjoying that 1,800% GDP?
e Can we creatanotherl,800%withoutwarming?

Does technology automatically get cheaper with ime
e Or do we have to create a need/demand for it bafm

price comes down?

Are we really being lied to by environmental scistst?
 |s Joe Biden’s mouth really the issue?



The Heartland Institute

A free-market oriented public policy think tank based
In Chicago. It is a non-profit, designated as a 5@13)

* The Institute was a member organization of the

which questioned the impact

of global warming and felt that climate control
policies hurt consumers.

e The Institute received over $150,000 from the Phpb
Morris over three years from 1997 to 1999.

http://en.wikipedia.org/wiki/Heartland_Institute



International Conference on Climate Change
Global Warming — Truth or Swindle?

New York March 2-4 2008 (i.e. today)

Some other sponsors
e Americans for Tax Reform

e Center for the Defense of Free Enterprise

. ( )

e Junkscience.com (who thinks IS junk)
 George C. Marshall Institute

e Science and Public Policy Institute



Featured Speakers

- President, Czech Republic

» "Global warming is a false myth and every serious
person and scientist says so."

e He has also criticized the IPCC climate panel asgroup
of politicized scientists with one-sided opinionsral one-
sided assignments.

 He has said that other top-level politicians do nogéxpose
their doubts about global warming because "a whip
political correctness strangles their voices."



Featured Speakers

—Chairman, Congress for Racial Equality
 Chemistry degree, City University of New York, in B60s
Civil rights leader in Harlem
Moved to far right in politics
Libertarian Party
NRA board member



Featured Speakers

—ABC News correspondent, co-anchor of 20/20

 His video Tampering with Natures offered to schools. It
disparages environmental education.

» He collaborates with Competitive Enterprise Institue CEl

o CEI presents itself asan advocate of “sound sciencein the
development of public policy. However, CEIl projects
dispute the overwhelming scientific evidence thatuman
Induced greenhouse gas emissioase driving climate
change. They have a program for "challenging goverment
regulations”, push property rights as a solution to
environment problems, opposed US vehicle fuel effency
standardsand been abooster for the drug industry.

http://www.sourcewatch.org/index.php?title=Competit Enterprise _Institute



Featured Speakers

Yuri Israel — Vice Chairman, IPCC

He has stated, climate change is obvious, but science has not
yet been able to identify the causes of itAnd, "there is no
proven link between human activity and global warmng."

He agrees with the IPCC predictions for future clinmate
change, stating,'the average increase will be three degrees.
| do not think that this threatens mankind. Sea leels, due
to rise by 47 cm Iin the 21st century, will not thraten port
cities."

He also states, "l think the panic over global warmrmg is
totally unjustified. There is no serious threat tothe
climate."

http://en.wikipedia.org/wiki/Yuri_lzrael



Featured Speakers

* President Emeritus, Rockefeller University.

* President of the National Academy of Sciences 192609.

* Recipient of the National Medal of Science.

But then ...

e Seitz was once a director and shareholder of a corapy
that operated coal-fired power plants.

 The Advancement of Sound Science Coalition (a Phpli
Morris front to hang junk sciencelabel on medical research
guestioning safety of tobacco.)

» Shortly before his retirement from Rockefeller Uniersity
In 1979, Seitz began working as a paid permanent
consultant for the R.J. Reynolds Tobacco Company,
advising their research program.

What do global warming and tobacco research have inommon?



That petition signed by 19,000 scientists?

In 1998, Seitz wrote and circulated a letter, askig scientists
to sign a petition asking the Government toeject the
Kyoto Protocol. Seitz signed the letter and identified
himself as aformer president of the National Academy of
SciencesHe also directed attention to a report by Dr.
Arthur Robinson, which concluded thatcarbon dioxide
posed no threat to climate The report wasnot peer-
reviewed, but was formatted to look like an NAS journal
article. The NAS later issued a statement disassading
itself from the petition and the article.

Source:



Featured Speakers

Harvard-Smithsonian Astrophysicist
Science consultantScience and Public Policy Institute

Has published papers suggesting that 20C climate
warming was correlated with, and therefore due toalar
changes.

Has not explained why all the CQ (we know that we put it
In the atmosphere) hasot caused warming.



Climate-change skeptics pounce

By ANDREW C. REVKIN The New York Times
(syndicated in Seattle Times, Sunday March 02, 2008

The world has seen some extraordinary winter condibns
In both hemispheres over the past year: snow in
Johannesburg last June and in Baghdad in January,
Arctic sea ice returning with a vengeance after aacord
retreat last summer, paralyzing blizzards in China and a
sharp drop in the globe's average temperature. It3 no
wonder that some scientists, opinion writers, polical
operatives and other people who challenge warnings
about dangerous human-caused global warming

have jumped on this as a teachable moment.

http://seattletimes.nwsource.com/html/nationwod@2254453 weekclimate02.html



Climate-change skeptics (cont’d)

By ANDREW C. REVKIN
The New York Times

" Earth's 'Fever' Breaks: Global COOLING Currently
Under Way," read a blog post and news release on
Wednesday from Marc Morano, the communications
director for the Republican minority on the Senate
Environment and Public Works Committee



Climate-change skeptics (cont’d)

More clucking about the cold is likely over the nekseveral
days. TheHeartland Institute, a public-policy research group
In Chicago opposed to regulatory approaches to
environmental problems, isholding a conference in New York
on Monday and Tuesdayaimed at exploring questions about
the cause and dangers of climate change

The event will convene an array ofcientists, economists,
statisticians and libertarian commentators holdinga dizzying
range of viewson the changing climate — from those who see
a human influence but think it is not dangerous, tothers

who sayglobal warming is a hoax, the sun's fault or
beneficial. Many attendees say it is the dawn of a new
paradigm. But many climate scientists and environmetal
campaigners say it Is the skeptics' last stand.



Climate-change Skeptics (cont’d)

Michael Schlesinger, an atmospheric scientist at &
University of lllinois, Urbana-Champaign, said thatany
focus on the past few months or years as evidence
undermining the established theory that accumulatig
greenhouse gases are making the world warmer wag, lzest,
a waste of time and, at worst, a harmful distractia.
Discerning a human influence on climate, he said,rivolves
finding a signal in a noisy background." He added; The
only way to do this within our noisy climate systems to
average, over a sufficient number of years, that #anoise is
greatly diminished, thereby revealing the signal. This means
that one cannot look at any single year and know whether
what one is seeing Is the signal, or the noise, looth the
signhal and the noisé"



Climate-change Skeptics (cont’d)

"Climate skeptics typically take a few small piecesf the
puzzle to debunk global warming and ignore the wh&
picture that the larger science community sees byoking at
all the pieces," saidignatius Rigor, a climate scientist at the
Polar Science Center of the University of Washingta

He said the argument for a growing human influencen
climate laid out in last year's reports from the
Intergovernmental Panel on Climate ChangelPCC) was
supported by evidence from many fields.



So what’s the deal?

* Do you detect any political overtones associated
with this climate meeting?

* Which is probably your best source for reliable
and tested scientific information about climate
change?

Greenpeace

PCC

nternational Conference on Climate Change

Republican minority on the Senate Environment

and Public Works Committee

 Why do you think so?



