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As long as the earth endures, seedtime
and harvest, cold and heat, summer
and winter, day and night, shall not
cease. [Genesis 8.2]

God's Faithfulness
n God’s first words to Noah after the
I great floods have receded and God has
restored life to the wasted earth, God
promises never again to curse the natural
world because of humanity’s sin. The basic
cyclesand rhythmsof nature
will remain steady, and their
steadiness will testify to
God’s faithfulness in creat-
ing the world and making
covenant with humans,
despite their inherent incli-
nation to evil.
In the 21st century,
human actions have con-
tributed to the warming of
the planet and to massive
changes in climate that
now disrupt seedtime and
harvest, summerand winter.
Humanity’s impact on the
environment is no longer
just a matter of limited,
localized destruction of forests, soils, and
ecosystems. Rather, human manipulation of
the natural world has assumed global, plan-
etary proportions. Humans have adversely

affected and modified the most basic cycles
of weather and the seasons, of plant growth
and animal habitation.

Will now the cycles and rhythms of the
natural world still testify to God’s faithful-
ness? Or will human sin bring the world
once again into a state of chaos like that
represented by the floods that swept over the
earth in the mythical age of Noah? Surely it
would be the height of arrogance for humans
to imagine that they and their actions could
override the faithfulness of God. Surely our
powers to destroy are not greater than God’s
to create.

Climate change nevertheless confronts
humans with a basic theological lesson: the
condition of the natural world always reflects
something fundamental about God’s ways

with us: “The heavens are telling the glory
of God; and the firmament proclaims his
handiwork” (Psalm 19.1), but someday “the
sun will be darkened, and the moon will not
give its light, and the stars will be falling
from heaven, and the powers in the heavens
will be shaken” (Mark 13.24-25). God is
ever faithful, but that faithfulness places us
under judgment and calls us to repentance

when we have gone astray.

Nature as Theological Witness
Much of the Christian tradition hasbeen
strangely silentabout nature’s witness to God
and humanity’s relationship
with God. The confessions of
the Presbyterian Church (USA)
rarely invite us to observe the
created order to understand
the ways of God. Some Chris-
tians have feared that human
reverence for plants and trees,
animals and mountains, could
lead to idolatry. Protestants in
particular have rejected efforts
to seek the sacred in nature.
For the Reformers, the only
thing that really mattered was
God’s revealed Word, as spoken
through the prophets and ulti-
mately made incarnate in Jesus
of Nazareth. God had called the
church to preach Christ crucified, not the
cycles and rhythms of the natural world.
In abandoning nature, Christians lost

“Change” continues on page 17 >>>
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BY ' ROBERT A. KEEFER

Themes & Other New Ideas

ith this issue of Sci7ech we begin a new venture:
W theme emphases. Theissueyouare reading focuses

on climate change. Future issues will focus on
vocation, metaphor, knowledge and medical ethics—so
far! If you wish to make a contribution to one of these
issues or if you have an idea for a future theme, please
let our publisher, Bill Mclvor, know.

In organizations we frequently, and rather arbitrarily,
mark the beginning of new leadership with new ideas.
I seem to remember a federal presidential campaign in
which one of the candidates emphasized “new ideas,”
without indicating what those ideas might have been. It
truly is coincidental, however, that this new venture in
the PASTCEF journal coincides with the beginning of a
new administration.

Wes McCoy, our new Vice President, and I are com-
mitted to continuing the excellence of leadership that
PASTCEF hasenjoyed thus far, while keeping the windows
open for new ideas to blow in. The recent meeting of
the Board considered the remarkable candidates for the
Dan Martin recognition, as always,
while also musing about possible new
empbhases for the future. Shall we col-

water’s absorption of it at frequency 2.45 GHz. We are
also the sort of people who appreciate the prayer in the
Presbyterian Book of Common Worship that says, “O God
our Creator, by whose mercy and might the world turns
safely into darkness and returns again to light ...” for its
post-Copernican cosmology. Likewise, we enter into the
public science-and-religion discussions committed to an
intelligent, faithful interpretation of the Bible.

In other words, weare committed to good science and
to good theology. In a time of slogans and grandstand-
ing, we approach issues—such as climate change—with
minds and hearts responsive both to research and to the
Word of God. Atmy church’s Sunday evening service, we
have just started a series on “Earth-honoring Texts.” At
minimum, we will read, discuss, and pray over Genesis
1.26-2.15, Leviticus 25.1-12, Psalm 24.1-10 and Psalm
104.1-35. I may also add Hosea 4.1-6 which, it happens,
was the Hebrew text for the Biblical Exegesis exam the
year I took the standardized ordination exams. In a Pres-
byterian context, the reading of scripture with wisdom

PASTCF members are the sort of people who, while waiting for a frozen dinner to heat,

laborate with a theological seminary think about eleciromagnetism and water’s absorption of it at frequency 2.45 GHz.

on sponsorship of a D.Min. program?

Shall weaffiliatewithsecularorganiza- | ikawise, we enter info the public science-and-religion discussions committed to an

tions that are concerned with scientific
wisdom and responsibility?

I am pleased that the Board had
the privilege of approving the organization of a new
chapter in Bedford, New Hampshire. We welcome our
new members to the PASTCF family and look forward
to your contribution to our life together.

Do you have a critical mass of PASTCF members
in your area? In our Association, “critical mass” means
“five, one of whom must be a minister of the Word and
Sacrament.” Why not organize as a chapter? You will
deepen your appreciation and understanding of science,
technology, and the Christian faith by regular meetings
and conversations together and you will broaden the
impact of PASTCEF in the Church.

Oneofthe Board members reminded us that PASTCF
stands at the nexus of the messiness of life. Many want
to enjoy the benefits of science without engaging the
messiness of scientific research and understanding;
many want the benefits of belief in God without the
messiness of Church life and religious practice. PASTCF
members are the sort of people who, while waiting for a
frozen dinner to heat, think about electromagnetism and

intelligent, faithful interpretation of the Bible.

and insight, informed by the best “secular” knowledge
available, provides the best nurture of the faith of the
people of God.

I look forward to the next three years with you in the
Presbyterian Association on Science, Technologyand the
Christian Faith. Email me your thoughts, suggestions,
ideas for our Association, or things you want to talk
about. <rkeefer@iowatelecom.net>

If you will be at the General Assembly at San Jose
in June, please stop by our booth in the exhibit hall,
introduce yourself, and stay to chat a while. I also look
forward to seeing you at our lunch on Thursday, June
26 and the Association annual meeting to follow. You
will not want to miss the lunch. My predecessor, Derek
Pursey, will speak on “What Has Silicon Valley to Do
with God?” A PASTCF member does not answer too
quickly, “Nothing,” but rather pauses for thought (while
that frozen dinner is heating) and comes up with two or
three possibilities, which may coincide with or challenge
what we hear from Dr. Pursey! T
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Climate Change — Truth or Hype?

By Derek Pursey, Ph.D.

PASTCF Member

uch of theattention on climate change
in 2007 resulted from reports by the
IPCC and from Al Gore’s book and
film An Inconvenient Truth. However we get
most of our news second hand. Sound bites
in TV newscastsand short newspaper reports
are always oversimplified, incomplete, and
sometimes contradictory. Exploring cli-
mate change on the Internet may leave us
more confused than before. Few of us are
equipped to evaluate the research literature
for ourselves. So how are we to decide what
to believe?
Although I am a scientist, I am not a
climate scientist. But anyone who has had

a long career in science has learned some

ways of assessing the reliability of scientific
claims, even outside of one’s own field of
competency. Mostscientists use some variant
of the following four basic principles.

1. Has the claimed scientific result
been published (or accepted for publica-
tion) in an appropriate peer-reviewed
scientific journal? “Peer-reviewed” means
that the manuscript was sent to an expert in
the subject matter for a report on whether
the manuscript has scientific merit. The
reviewer’sapproval means that he/she judges
thereportto be original work, thatithasbeen
carried out competently, that it contributes
new knowledge or insight, and that it is
of sufficient interest to be worth placing
before the larger community of scientists in
the field. It does not imply that the report’s

COHC]USiOHS are correct.

2. What are the qualifications of the
author(s)? One has limited confidence in
reports from people who stray from their
field of competency.

3. Are the authors familiar with rel-
evant earlier work? A report should cite
relevant work by others, whether or not it
agrees with any new results presented. The
report should show how it adds to knowl-
edge or understanding. If it challenges the
conventional wisdom in the field, it should
clarify how, and suggest additional lines of
research to resolve the issue.

4. Are the authors honest about uncer-
tainties or deficiencies in their study? An
honestreportwill discuss the reliability of the
results presented, and will draw attention to
any unresolved issues. This should involve a

“Truth” continues on page 4 >>>

By Derek Pursey

PASTCF Member

I am writing this in mid-February,
having spent the morning digging out
from yet another six-inch snowfall. We
had a mild November, but since then we
have had bitter cold and one snow storm
after another. The temperature as [ write
is around 5 degrees Fahrenheit, while the
normal high in Dubuque in mid-February

Weather and Climate

age of a region’s weather. As someone once
said, climate is what we expect but weather
iswhat we get. The February climate in Iowa
is determined by averaging the February
weather data over all of the weather stations
in the state, over all the days in the month of
February, and over manyyears. Thisaverages
fluctuations day-to-day, year-to-year, and
location to location.

One can talk of climate for a region

or a locality, and for a particular part of
the year. The region can be as small as a
California vineyard (a microclimate) or
as large as a continent or even the whole
Earth. The time period can be a particular
date, a month, or a season, with data for
the same date, month, or season averaged
over many years.

So what is happening to the lowa
climate? The State of lowa has a Climatol-

is around 30° (“Normal” is
defined as the average over the
thirty-year period 1971-2000.)
So what happened to “global
warming”?

This winter’s weather has
been unusually cold and snowy
whereIlivein Iowa, butweather
is not the same as climate.
Weather is what happens on
a daily basis—snow and bitter
cold yesterday, sunshine today,
thaw tomorrow, another cold
spell next week, etc. Climate,

on the other hand, is an aver-

ogy Bureau whose web site sum-
marizes weather data for recent
years (earlier data exist, but are
not posted). The temperature in
Iowa, averaged over the whole
state and a whole year, was above
normal every year between 1998
and 2007 except for 2003, when
the average temperature was
exactly normal.

So perhaps Towa is indeed
experiencing some overall warm-
ing, the extreme cold and heavy
snow on my deck this winter

notwithstanding!
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>>> “Truth” continued from page 3
discussion of the limitations of the research
methodsused, and mayalso includeastatisti-

cal analysis of raw numerical data.

A Case Study

I recently received a reprint of a scientific
paper claiming to review published literature
on the effect of increasing carbon dioxide in
the atmosphere. The paper concluded that
increased carbon dioxide in the 20th and
early 21st centuries had had no deleteri-
ous effects, and that predictions of adverse
effects in the future “do not conform to
current experimental knowledge.” This was
accompanied by aletter from adistinguished
physicist, a former President of the National
Academy of Sciences, soliciting signatures
for a petition to the U.S. Government to
rejectany international agreements to reduce
greenhouse gases.

All three authors were writing outside of
their professional fields—two are biochem-
ists and the third is an astrophysicist. The
paperwas published inalittle-known medical
journal. Although the journal claims to be
peer-reviewed, it seems to publish very few
research papers. The eminent physicistwhose
letter was included in the mailing has no
specific expertise in climate science.

Although the paper cited over 100 refer-
ences, this is a tiny fraction of the literature
on climate change. No effort was made to
explain why many tens of thousands of ref-
ereed papers in reputable scientific journals
came to adifferent conclusion. Norwas there
any discussion of how reliable the authors’
conclusions were, especially in light of the
small sample of research papers reviewed.

In my judgment, this paper fails all four
of the above tests.

Further Principles

The above principles are difficule or
impossible to apply to TV and newspaper
reports and books intended for the general
reader. So we need additional principles.

A. Beware of sensationalism. Media
reports typically present the most sensational
aspectsofafindingand downplay the caveats
that legitimate researchers always include.
Expect the real science to have “fine print,”

not mentioned in the news report.

B. Be skeptical of news media reports
attacking the “accepted wisdom” in any
field, scientific or otherwise. Conflict is
newsworthy, however little evidence there
might be to support it. In an essay in the
March 10, 2008, issue of Newsweek, Evan
Thomas wrote: “The mainstream media ...
are prejudiced, but not ideologically. The
press’s real bias is for conflict.”

C. Watch out for “fairness.” Most
journalistsare unable to make informed judg-
mentsabout the relative merits of conflicting
scientificclaims. In thissituation, journalistic
ethics lend equal weight to all sides of an
issue out of a sense of fairness, whether or
not there is really any serious conflict within
the scientific community. Besides, conflictis
news, especially when exaggerated.

D. Who paid for the reported work?
In the field of climate change, “fossil fuel”
businesses have much to lose if concern
about global warming leads to caps on the
production of carbon dioxide. A little digging
shows that many of the reports denying any
adverse effects of global warmingare funded
by oil or coal companies.

E. Beware of excessive passion. Some
people are so carried away by a particular
insight as to think that nothing else matters.
Responsible climate scientists take account
ofall known natural processes that affect the
climate, and are also well aware of problem
areas in their science. However, passion for
a cause is okay provided the writer does not

distort or slant the evidence.

The Intergovernmental Panel on Climate Change
The IPCC was established in 1988 by
the World Meteorological Organization
(WMO) and the United Nations Environ-
ment Programme (UNEP). “The role of the
IPCC s to assess on a comprehensive, objec-
tive, openand transparentbasis the scientific,
technical and socio-economic information
relevant to understanding the scientific basis
of risk of human-induced climate change, its
potential impactsand options for adaptation
and mitigation. The IPCC does not carry out
research nor does it monitor climate related
data or other relevant parameters. It bases

its assessment mainly on peer reviewed and

published scientific/technical literature.”
More than 130 governments, including the
U.S., participate in IPCC.

IPCC is best known for its comprehen-
sive Assessment Reports, the first of which
was issued in 1990, the second in 1995, the
third in 2001, and the fourth in 2007. The
history of IPCC is described in a 16 page
brochure that can be downloaded from
<www.ipcc.ch>.

The Fourth Assessment Report, issued
in several parts during 2007, was prepared
by an international group of several thou-
sand scientists with expertise relating to
climate science and the impacts of climate
on the environment, economics, and society.
Participating scientists were assigned to
three working groups. WGI reviewed the
scientific basis for climate change. WG2
reviewed the impacts of, vulnerabilities to,
and adaptations to climate change. WG3
dealcwith possible ways of mitigating climate
change. The final report from each working
group can be downloaded from the IPCC
website. In addition to its full report, each
working group provided a “summary for
policy makers.” Lastly, the IPCC produced
a “synthesis report,” summarizing the work
of the three work groups under six topics.
This report also has its summary for policy
makers. Representatives of all participating
governments were included in the plenary
sessions that accepted the final reports and
approved the summaries for policymakers

The conclusions of the working groups
are based on a review of tens of thousands of
peer-reviewed research papers. The reports
underwent rigorous peer-review.>> Almost
every conclusion reported by WG1 and WG2
was assessed either a “likelihood” ranging
from “virtually certain” (>99% probability)
to “exceptionally unlikely” (<1% probabil-
ity), orelsea “confidencelevel” ranging from
“very high confidence” (at least a 9 out of
10 chance) to “very low confidence” (less
than 1 in 10 chance). WG3 found these to
be inappropriate for their assignment, and
instead used “levels of understanding” based
on two measures—the level of agreement in
the published scientific literature, and the
amount and quality of evidence available.

“Truth” continues on page 5 >>>
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>>> “Truth” continued from page 4

To my mind, the IPCC reports satisfy
the four basic principles above. Nevertheless,
the final reportsare inevitably a compromise
between theintegrity of the scientistsand the
political interests of participating govern-
ments. Governments of highly developed
nations may fear major economic disrup-
tion by efforts to avoid predicted climate
change, and may try to soften the impact of
the reports. Governments of poor nations,
some already subject to major flooding
catastrophes, may be more concerned about
preventing rises in sea level, and will exert
pressure to find ways of preventing, or at
least mitigating, climate change.

Governments of developing countries
may fearbeinglocked outof economicgrowth
by international limits on “greenhouse gas”
emissions. Democratic governments rarely
look beyond the next election, and unless
the population as a whole is persuaded that
there is a crisis, such governments tend to
procrastinate. Furthermore, the whole pro-
cess—working towards consensus—inhibits
the adoption of strong positions. For all
of these reasons, many climate scientists
consider the IPCC assessments to be too
conservative.

Despite these reservations, for several
reasons I regard the IPCC reportsas the most
reliable sources of information aboutclimate
change available to the general public. (1)
The IPCC review of the scientific literature
was extremely comprehensive. (2) All of the
scientific sources used as the basis of the
reports are explicitly listed. (3) The working
group reports underwent a rigorous review
process. (4) The estimated reliability of the
various assessments are explicitly stated. (5)

The reports are honest about where

Gore was advised by a number of reputable
climate scientists. His theses are in general
agreement with the findings of the IPCC,
although presented with much passion and
less objectivity. Books on scientific issues
written for the general reader are rarely
error-free, and An Inconvenient Truth is no
exception. The few errors that I am aware
of are not central to Gore’s main argument.
Nevertheless their existence has been used by
critics to discredit his whole thesis—unfairly,
in my opinion.

Climate change skeptics have published
equally passionate books denying thatglobal
warming is happening (although observa-
tional data refute this), or that global warm-
ingisentirely due to natural causes (attempts
to stop it will be futile, so why try?), or that
increased carbon dioxide in the atmosphere
will have more beneficial effects than adverse
ones (producing lots of greenhouse gases is a
good thing). That is why it is important to
learn how to distinguish truth from hype.
WhileIbelieve that Gore’s work does notstray
far from truth about climate change, he does
not provide enough help for the uninformed
reader to make this judgment.

Other Resources

I'strongly recommend reading the IPCC
“summaries for policy makers,” noting that
every conclusion stated in each summary is
backed by reference to the appropriate chapter
ofthefull report, which in turn givesafull list
of the research papers reviewed in preparing
the chapter. However, people may find these
difficult going. So are there other options?
Since I regard the IPCC reports to be the
most reliable treatments of climate change
presently available, I suggest adding the fol-

more research is needed.

Al Gore's An Inconvenient Truth

This book and movie make a
passionate plea arguing that global
warming is happening, human
activities are a major cause, the
consequences are dire, and we
must act urgently to remedy the
situation as much as we can. In

writing An Inconvenient Truth,

lowingadditional principle for evaluating the
merit of other books or articles:

F. How do the conclusions compare
with those of the IPCC? Of course, the
IPCC conclusions can be wrong. But if an
author takesissue with the IPCC there should
be evidence that the criticism is based on a
study of the scientific literature as thorough
as that done by the IPCC working groups.

Here are my brief assessments of a few
resources that are readily available.

Robert Henson, The Rough Guide to
Climate Change (Rough Guides, 2006). I
highly recommend this book. Henson is
both a meteorologist and a journalist by
training, who currently works as a writer for
the University Corporation for Atmospheric
Research in Boulder, Colorado. In his work,
he is in regular contact with climate sci-
ence experts at the National Oceanic and
Atmospheric Administration. Remarkably
for a very readable popular science book,
it comes as close to satisfying principles 2
through 4 as can be expected in a book for
the general reader, and itavoids the pitfalls of
principles A through F. T particularly like the
way the author helps the reader to appreciate
the difficulties involved in climate research.
A final section lists a number of additional
resources, some favorable to and some critical
of the climate change consensus.

Gabrielle Walkerand Sir David King: 75e
Hot Topic (Harcourt, 2008). This is another
excellent book, and is in some respects more
up-to-date than either Henson’s book or the
IPCC reports. Walker was climate change
editor at Nature and features editor at New
Scientist. Sheis nowafreelance writer special-
izing in climate and the environment. King
was the UK Government’s Chief Scientific
Adviserand Head of the Government Office
of Science from October 2000 to December
2007, in which role he was outspoken on the
subject of climate change. Their book is an
extremely readable, well-researched account
of what is known about climate change.
Although the authors are passionate about
the need for action to control green house
gas emissions, they seem to me to be totally
honest in their presentation.

Pew Center on Global Climate Change:

“Truth” continues on page 12 >>>
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By Derek Pursey

PASTCF Member

ost people have read or heard news reports about the findings

of the Intergovernmental Panel on Climate Change. However

these reports rarely indicate the trustworthiness of the IPCC’s
conclusions. This essay presents a few of the main findings, together
with the IPCC’s own assessment of their reliability. Since it is impos-
sible in a brief article to summarize the complete Fourth Assessment
Report, there is no substitute for reading at least some of the Sum-
maries for Policy Makers.! As well as giving the IPCC conclusions,
readers are directed to the relevant sections of the complete Report
for detailed discussion of the evidence. This essay is mostly based on
the Synthesis Report Summary for Policy Makers.

Treatment of uncertainty

The IPCC uses three different approaches to describe uncertain-
ties, with a distinct vocabulary for each. These are distinguished by
the extent to which mathematical and statistical methods can be
used. Detailed definitions may be found in a box on page 27 of the
full Synthesis Report.! When the IPCC assigns probability ranges
obtained by statistical analysis, I shall quote these. When the IPCC
assesses reliability based on expert judgment of the correctness of
underlying data, models or analyses, I follow the IPCC by quoting
“betting odds.” When no quantitative judgment is possible, the
IPCC offers a qualitative judgment of how much agreement there
is in the scientific literature, and of the quantity and quality of the
available evidence.

Observed effects

* Theglobal climate is warming (the IPCC calls this “incontrovert-
ible”). Thisis based on weather records over many years (centuries
in some locations), supplemented by tree ring, ice core, lake and

ocean sediment, and geological data.

* Over the past 50 years, [1] over most land areas, cold days and
nights and frost have become less frequent and warm days and
nights more frequent (probability >90%); [2] heat waves have
become more frequent over land areas (probability >66%); [3]
the fraction of annual precipitation due to heavy downpours or
snowfalls has increased in most areas (probability >66%); [4]
there has been an increase in extreme high sea level episodes (not
counting tsunamis) at many coastal sites worldwide (probability

>66%).

* Many natural systems, on all continents and in most oceans,
are being affected by increasing average temperatures and other
regional climate changes. [1] Natural systems related to snow, ice,
and permafrost are affected (8 in 10 odds). For example, there are
more glacial lakes, and many are increasing in size. Thawing of

Some IPCC Findings

permafrost has led to ground instability, and to rock avalanches
in mountain regions.> Arctic sea ice is thinning, and melting
more completely during the summer.? Peak run-off from melt
ing snow and glaciers is occurring earlier. [2] Recent warming is
strongly affecting land ecosystems (9 in 10 odds). For example,
earlier timing of spring events, such as trees and shrubs leafing
out, bird migration, egg-laying. Shifts in the ranges of plants
and animals towards the poles, and towards higher altitudes. [3]
Marine and freshwater ecosystems are being affected by rising
water temperatures, as well as by changing salt content, ice cover,
oxygen levels, ocean currents, and acidity (8 in 10 odds).’

The Synthesis Report lists a number of other documented effects,
but because of the difficulty of disentangling the effects of warming
from other contributing factors the IPCC gave only a fifty-fifty chance
of these being caused by climate change. More than 89% of 29,000
observational data series showing changes in physical and biological
systems, from 75 different studies, are consistent with the direction

of change expected in response to warming.

Causes of climate change

Ithasbeen recognized since the late 19th century that greenhouse
gases (GHGs) play adominantrolein controlling the balance between
energy falling on the Earth from the Sun and energy reradiated into
space. In turn, this balance controls global and regional average tem-
peratures. Naturally occurring GHGs prevent the whole Earth from
freezing.® The most important GHG is water vapor, but the amount
of this in the atmosphere is controlled primarily by atmospheric
processes, with human activities having little direct effect.” Other
important GHGs are carbon dioxide (CO,), methane (CHy), and
nitrous oxide (N;O). Both human activities and natural processes
contribute to their atmospheric concentrations, which have greatly
increased since the beginning of industrialization, especially over
the past fifty years.

e Human activities since industrialization have increased the
atmospheric concentrations of GHGs, with an increase of 70%
between 1970 and 2004.

* Global atmospheric concentrations of CO,, CHs and N,O have
increased significantly since 1750, and now far exceed preindustrial

values.”

¢ Worldwide human activitiessince 1750 have contributed to climate
warming (9 in 10 odds).

* The combined radiative forcing! due to increasing concentrations
of CO,, N,O and CHy, and its rate of increase since industrializa-
tion, are unprecedented in more than 10,000 years (probability
>90%).

“IPCC” continues on page 7 >>>
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>>> “IPCC” continued from page 6

* Most of the observed global warming since the mid-20th century
is (probability >90%) due to the observed increase in concentra-
tions of GHGs generated by human activities.

e Over the past 50 years, each continent except Antarctica has
experienced significant warming due to human activities (>66%
probability).

* Human influences extend to other aspects of climate beyond
average temperature: [1] Temperatures of the most extreme hot
nights, cold nights, and hot days have increased due to anthro-
pogenic forcing® (probability >66%), which has also increased
the risk of heat waves (probability >50%), and has contributed
to changes in wind patterns, thereby affecting tropical storm
paths and temperatures (probability >66%). [2] Response® to
anthropogenic forcing contributed to the observed sea-level rise
during the second half of last century (probability >90%).

Natural processes were the main causes of climate change until
the beginning of significant industrialization about the middle of
the eighteenth century. These include variations in the Sun’s power,
and variations in the Earth’s orbit, both of which are well understood
and predictable. Volcanic activity produces CO,, but it also produces
sulfur compounds that reflect sunlight back into space. On balance,
normal volcanic activity appears to have a cooling rather than a
warming effect on the atmosphere. (Exceptionally strong volcanic
eruptions that spew a great deal of ash into the upper atmosphere
produce significant global cooling, lasting a year or two, that shows
up clearly in climate records.)

So what is the likelihood that the recent observed global warming
is entirely natural? The IPCC

computersand theavailable input data. Computer models are checked
by running them backwards, to see how well they predict historical
weather patterns. Success lends credibility to the use of computers
for predicting future climate trends. Although projections by differ-
ent research groups using the same scenarios differ in detail because
of programming differences, the trends they show are very similar.
This further increases confidence in computer modeling. Some
predictions follow:

* With no changein current policies, global emissions of greenhouse
gases will continue to increase over the next few decades (high

agreement, much evidence).

* Greenhouse gas emissions at the present rate, let alone at antici-
pated higher rates, will cause warming and other climate changes
during the present century greater than those observed during the
20th century (probability >90%).

* Heat waves and heavy precipitation events will be more frequent

than in the past (probability >90%).

* The intensity of tropical cyclones/hurricanes will increase (prob-

ability >66%).

* High latitudes will experience increased precipitation (probabil-
ity >90%), while most subtropical land areas will see a decrease

(probability >66%).

Page 9 of the Synthesis Report Summary for Policy Makers (SPM)
lists a number of ecosystems, economic sectors, and regions that are
likely (probability >66%) to be especially affected by climate change.
Tables SPM1 and SPM 2 on pages 10-12 illustrate how anticipated

effects on water, ecosystems,

probability that the observed
global warming is due solely
to natural phenomena unin-
fluenced by human activities
is less than 10%.

Future Prospects

Predicting the future for
climate change depends to
a large extent on assump-
tions made about popu-
lation changes, economic
development, governmental
policies, and other factors.
The IPCC has developed
forty “scenarios” grouped
into four families covering a
variety of such assumptions.
In addition, research teams
must decide what simplifying
assumptions they must make
because of the limitations of

food, coasts, and health depend
on global average temperature
changes (from the average over
1980-1999) ranging from 1°C
(1.8°F) to 5°C (9°F),* together
with the projected impacts on
major regions including North
America and Latin America.
Table SPM3 on page 13 assigns
probability ranges “virtually
certain” (>99%), “very likely”
(>90%), or “likely” (>66%) to
possible impacts due to changes
inextremeweather events. These
are too detailed to summarize
here, but they are well worth
studying,.

Some consequences of
human-caused warming might
beabruptorirreversible, depend-
ing on the rate and magnitude

“IPCC” continues on page 16 >>>
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A SERMON p

“I| Can’t Hear You”

Acts 7.55-60

But filled with the Holy Spirit, he gazed
into heaven and saw the glory of God and
Jesus standing at the right hand of God.
“Look,” hesaid, “I'see the heavens opened and
the Son of Man standingat the right hand of
God!” But they covered their ears, and with
aloud shoutall rushed together against him.
Then they dragged him out of the city and
began to stone him; and the witnesses laid
their coats at the feet of a young man named
Saul. While they were stoning Stephen, he
prayed, “Lord Jesus, receive my spirit.” Then
he knelt down and cried out in a loud voice,
“Lord, do not hold this sin against them.”
When he had said this, he died.

John 14.1-14

“Do not let your hearts be troubled.
Believe in God, believe also in me. In my
Father’shouse thereare many dwelling places.
If it were not so, would I have told you that
I go to prepare a place for you? And if I go
and preparea place for you, I will come again
and will take you to myself, so that where I
am, there you may be also. And you know
the way to the place where I am going.”
Thomas said to him, “Lord, we do not know
where you are going. How can we know the
way?” Jesus said to him, “I am the way, and
the truth, and the life. No one comes to the
Father except through me. If you know me,
you will know my Father also. From now on
you do know him and have seen him.”

Philip said to him, “Lord, show us the
Father, and we will be satisfied.” Jesus said
to him, “Have I been with you all this time,
Philip, and you still do not know me? Who-
ever has seen me has seen the Father. How
can you say, ‘Show us the Father’? Do you
not believe that I am in the Father and the
Father is in me? The words that I say to you
I do not speak on my own; but the Father
who dwells in me does his works. Believe
me that [ am in the Father and the Father
is in me; but if you do not, then believe me
because of the works themselves. Very truly,

A Sermon on Earth Day Sunday 2008

I tell you, the one who believes in me will
also do the works that I do and, in fact, will
do greater works than these, because I am
going to the Father. I will do whatever you
ask in my name, so that the Father may be
glorified in the Son. If in my name you ask

me for anything, I will do it.” (NRSV)

The Reverend Gavin Finefield

Westminster Preshyterian Church, Dubuque

ast September I was walking through
Lthe beautiful lakeside campus of the

University of Wisconsin in Madison. It
was a comfortable, early fall day, I was with
good company, and I was seeing the won-
derful campusssites. As I traveled along with
my companion we encountered two men
standing on great concrete boxes expound-
ing on scripture and calling the students of
the campus to repent from their sinful ways.
The harsh language condemned many of the
student’s behaviors. The sermons the two
men gave were intense and quite frightening.
There was no grace, no love, no hope. The
students, in their minds, were doomed.

AsIwitnessed thisspectacleitwas not the
preachers thatstopped me. Instead it was the
reactions of the students. There were about
50-60 gathered, from freshmen to graduate
students, listening to the words of these
two men. They did not weep or gnash their
teeth and act as if they were repenting from
their sin. Instead, they responded with the
faith and hope they had learned growing up
in the church, synagogue, or temple. They
knew what the men had to say was for show
and not for the glory of God. As some of the
students debated with the men, others shook
theirheadsand eventually wenton their way,
quietly and peacefully.

People have been listening to debaters
like this in the public forum for centuries.
They have heard arguments thathave become
public policy enriching the nations or become
wasted words to the masses. Sadly, what
we read in scripture today does not reflect

the behavior of the students in Madison. A
person’s speech does not always turn out for
the best; as a matter of fact it can become
quite deadly for those involved. As we read
from the Acts of the Apostles we encounter
Stephen and his most unfortunate demise.
But to understand this scene in the fullest,
it is best to first know who Stephen was and
the story behind it all.

Stephenwasaman of righteousness, “full
of grace and power,” who “did great wonders
and signs among the people.” This man was
one of the first seven chosen to care for the
Hellenist widows; therefore, a man full of
the Spirit and of wisdom. A rather gifted,
loved, and thought-highly-of man. But as
the saying go, “the best usually go first”
and Stephen was heading down a dangerous
road. Eventually, after interrogation, false
witnesses, and a lengthy history lesson con-
cerning the Israelite people, Stephen sealed
the deal by proclaiming his feelings towards
the Israelite rulers.

“Youstiff-necked people, uncircumcised
in heart and ears, you are forever opposing
the Holy Spirit, just as your ancestors used
to do.”

Ouch, harsh comment, but he goes on.
“Which of the prophets did your ancestors
not persecute?”

Be careful Stephen this is not a friendly
crowd.

“They killed those who foretold the
coming of the Righteous One, and now you
have become his betrayers and murders!”

At this point you would think that one
of his friends in the crowd would have been
given him the cue sign to stop talking or drag
him off stage ... but he said it.

“You are the ones that received the law
as ordained by angels, and yet you have not
kept it.”

We all know that truth hurts sometimes,
and to put it as bluntly as Jack Nicholson
once said, “You can’t handle the truth!™
This crowd seriously did not want to hear

“Hear” continues on page 9 >>>
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CAN WE STAND THE TRUTH? }

>>> “Hear” continued from page 8
the truth!

Finally when there was nothing left
to say, Stephen, filled with Holy Spirit,
proclaimed his heavenly vision of God and
Jesus together.

What should have been joyous truth
celebrated by the people became the impetus
for the people to erupt into a mighty uncon-
trollable force. They covered their ears, they
kicked the dirt, they ground their teeth, and
withaloudyell of anger they rushed together
at him. What happens next was not pretty.
This was an event that ended in death.

Crowd mentality is easy to manipulate if
one wants to takeadvantage of it. In Stephen’s
case, he never had a chance to change the
mind of the crowd. There was nothing that
he could say that the crowd would hear. Their
feelings were set in stone.

It is never easy to go before a group of
peopleand tell them unadulterated truth. But
Stephen gave it his best and was able to say
some very hard truths that the crowd did not
want to hear. In ourworld today, we continue
to be faced with circumstances thatwe would
rather ignore and pretend that they are not
our concern. And why not feel this way? It
is easy to avoid the unknown, the difficult,
or that which we fear the most—change. If
you force us to think about change we will
turn away. If you challenge us to become
better by changing, we will stay
put. If you tell us that this is what
God wants of us, we will simple sit
down, kick our feet, and say NO!

We are the stubborn, stiff-necked
people that Stephen was talking to
that fateful day.

Mindyou, Isaid that “wearethe
stubborn, stiff-necked people.” Tam
including myself, so if you have an
urge to start throwing stones, please
direct them towards windows, walls,
oranyotherinanimateobject. There
will be no rushing at the minister
this morning for a good ol ston-
ing party!

The truth is that the church
is generally known to be slow in
adapting to change in the world.

However, asithas been proven to us

in our lifetime, the world can change faster
then we can adapt. New technology is avail-
able every day; science constantly provides
new discoveries. Even our fashions change
with the seasons. Each new development
forces us to become more creative and sadly
ever more demanding on how we use the
resources we have.

The National Council of Churches for
Eco Justice declares, “In our world today we
are facing perhaps the greatest challenge ever
putbeforeusasaglobal community. Climate
change is fundamentally altering the world
around us and faster then we can transform.
We are damaging God’s Creation, and with
it, putting the most vulnerable among us in
even greater danger. Those living in poverty
are not equipped to deal with impacts of
climate change such as flooding, disease,
drought, and stronger hurricanes. Scripture
reminds us thatitisin hard times that we are
to turn to God—for prayerand for the power
to perform good works. The opportunity is
before us, to set the example and be a light
in this world—greening our churches, our
homes, and calling on our leaders to fight
climate change.”

Now is when we recognize our stubborn
nature, realizing we would rather have some-
oneelse take care of thisissue. Let the “other”
church become green, because they have
people who want to do it. Let the neighbor

turn down their thermostat, because I hate
cold. Let someone else car-pool, because 1
prefer the quiet time in the car to myself
each day.

We must take responsibility for our
actions in this world. As much as we would
rather find someone else to blame or to
handle the issue, we cannot leave our coats
at the feet of another person. We must pick
them up and work to change our lifestyles
to better reflect our Christian stewardship
for the earth.

Today is Earth Sunday, the Sunday before
Earth Day on April 22. This recent addi-
tion to the Christian calendar is not always
recognized as being important to the life of
the church. But I believe that this is a day
we should stop to identify. God gave us this
creation to be the stewards that protect the
planet’s resources,animals,and environment.
That we have been set forth to proclaim the
news of God’s immense love for us is evident
by the very fact of this created order.

We can choose not to care for the planet.
We can choose to ignore and think that
what we do in this world does not impact
anyone else. But this would be wrong. We
must turn our stiff necks away from looking
at ourselves to recognize that we impact our
natural surroundings.

Where do we begin? We must take con-
fidence in the other passage that we read

this morning. In John, Jesus Christ
tells us that we will do even greater
things than he because of our faith
in him. With the confidence of
Christ’s love with us, we can step
forward seeking God’s forgiveness
and assurance so we can appropri-
ately care for this world.

The Uniting Church of Austra-
lia, a combination of Methodists,
Congregationalists, and Presbyte-
rians, has written a statement of
faithaboutour responsibility to care
for God’s creation. It is a beautiful
statement thatdescribes the journey
of recognizing our actions, seeking
forgiveness and asking God to con-
tinue to work in us to lead us to be
better stewards of the earth.

“Hear” continues on page 16 >>>
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ANNUAL BOARD MEETING }

By George Stickel, Ph.D.

PASTCF Board Member

s a newly elected Board member and
Aa first time traveler to Ghost Ranch, I

was unsure of what I would find upon
arrival at Ghost Ranch, justbeyond Abiquiu,
New Mexico. So, it was with a sense of cau-
tion and openness that we turned off U.S.
84 into this time warp of a Georgia O’Keefe
painting.

As the sun rose that next morning, it was
clear that every change in the light produced
new grandeurs in the views surrounding us.
On Friday, duringa thick, chilly snowstorm,
I had acommunal sense of the physical geog-
raphy. Several of us opted for a sustainability
tour of Ghost Ranch and when we arrived
at a recycling depot near the maintenance
buildings, we were beside the trail up to
Chimney Rock.

The snow was falling in puffy, wet,
spheres that added to the romance of this
high desert clime. I ascended the trail with
awe—and a camera. The ascent was not
difficult; however, it was wet and small
boulders were strewn down the path in
places. Fine white sand, a coarser orange
sand, various kinds of mud, clays, rocks
of numerous hews, these variations alone
provided a beauty and a smile. But it was
the panorama, as the storm was passing
allowing views this way, then that way,
which gave me a sense of the vast beauty
and the geological, biological, and atmo-
spheric wonder. The view from 7,100 feet

was worth the escape.

PASTCF Board Meeting

Church is about community and wor-
ship. We shirked neither at this annual
meeting of the Executive Board and the
Ecumenical Roundtable, April 10-12,
2008. The introductions, within com-
munity, require time for networking and
knowing one another. Bob Keefer, newly
elected PASTCEF president, provided time
for building the foundation, for newcom-

ers as well as veterans. Also, there were

Ghost Ranch and Roundtable Impressions

numerous times throughout the days together
as a Board and as a Roundtable, when we
worshiped. But for the first morning the
agenda was clearly: Who are we? What have
we been doing? Where are we going?
“Becoming” is perhaps joy to a process
philosopher, but painful as every parent
knows. The theme of the becoming, at least
at this meeting, was “I didn’t know that you
existed,” with the “you” being PASTCEF. It
is a line spoken numerous times to Board
members and is one of the reasons that Jim
Miller presents workshops at churches.
Although PASTCEF began in 1992, it is
stillunknown to vastsegments of Presbyteri-
ans. Jim Millersetagoal ofadding 3,000 new
members. An eatlier Presbyterian Church
survey projected that 300,000 Presbyteri-
ans are involved in science professionally. A

membership of 1% seems reasonable.

A Year to Celebrate
Looking ahead and a goal of becoming
better known, the year 2009 could be used

Bob Keefer and Barb Pursey review the agenda
while Wes McCoy and Darry Carlstone discuss
what’s for lunch.

effectively for a science and faith celebra-
tion because it is the anniversary year for
the following:

* Thesesquicentennial of the publication of

The Origin of Species by Charles Darwin

in 1859.

* Bicentennial of Darwin’s birth (February

12, 1809).

¢ Thequincentennial of John Calvin’sbirth

(July 10, 1509).

* The third sesquicentennial of the publica-

tion of Calvin’s Institutes, 1559.

There is much to celebrate.

We were joined on Thursday afternoon
and the next morning by Robb Thomson,
a member of First Presbyterian Church of
Santa Fe. He was asked by Presbyterians
for Restoring Creation (PRC) to represent
them at our meeting, primarily because he
is deeply involved in the Western Climate
Initiative. He is retired physicist with a
new burning question: What can be done
to mitigate against global climate change?
His work with the WCI has been to ask the
harder questions about global warming and

economic sustainability.

The Ecumenical Roundtable

The PASTCF Board joined with its
counterparts from the Episcopal Church
of the United States, the Evangelical
Lutheran Church in America, the United
Church of Christ and the United Meth-
odist Church. The Roundtable’s keynote
speaker was Larry L. Rasmussen, Rein-
hold Niebuhr Professor Emeritus of Social
Ethics at Union Theological Seminary in
New York. He presented an environmental
theme envisioningarevolutionary culture
that valued actions as “earth-honoring”
and “earth-restoring.”

Two major revolutions or paradigm
shiftshave occurred inhuman history: the
hunter-gatherer to Neolithic revolution;
and the transition from agrarian culture
to the industrial revolution. Establishing
the relationship between people and the
land, and the religious response to past
revolutions, he articulated the need for a
future, church-led revolution. All previous
societies were bound to the land because

“Ghost Ranch” continues on page 11 >>>
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CHANGE INITIATIVES }

>>> “Ghost Ranch” continued from page 10
it yielded the economic capital for individu-
als and groups. There was a udility in the
environment, and that utility allowed (even
in religious terms) for the environment to
be used. Use became abuse as the industrial
revolution became global industrialization.
The third revolution is one in which
communities have economic viability, while
sustaining a quality of life for all, honoring
and restoring the earth in every decision.
Different than the economically driven
revolutions of the past, this next revolution
must have an ethical drive, and necessarily
beled by the church. Why? Because this next
revolution will result in a “just” society, aris-

om a “prophetic-liberative” practice.
ing from a “prophetic-liberative” practi

Community

The Roundtable ended Saturday evening
in the Chapel with a worship service on
light. Besides the various Christian symbols
for light that naturally adorn the Chapel,
including the flame on the Presbyterian
banner, organizers had written on newsprint,
numerous equations—the representation of
light to physicists.

The darkness beyond the chapel did not
diminish the hope for a sustainable future,
or for the strengthening of the community
within. The future is dim and unsure, as
nebulous as our stirrings four days before,
when we turned into Ghost Ranch. The set-
ting provided a natural study in light, defin-
ing the beauty and potential of the present.
With the sense of community established in
worship, thought, and discussion, the light
provides a sense of future.

GhostRanch provided an apropossetting
forrealizing the complexity and ramifications
of such asocial change. The simplicity of the
surroundings was far from simple, and the
futureisfar fromeasy. As children of thelight,
we went forth that night from worship.

The nextmorning, before dawn, my wife
and I packed the car in quietude—alone
upon the mesa. Alone, until she whispered,
“Look!” There to bid us farewell was a group
of mule deer, only yards beyond the light
of our room, on the very edge of the mesa.
They, too, are indeed an extension of our
community.t

The Western Climate Initiative

By Robb Thomson, Ph.D.

PASTCF Member

he tardiness in the federal government’s

moves to limit greenhouse gases emitted

by the U.S. has motivated three regional
efforts (onein the West, one in the Northeast
[RGGI] and one in the Midwest) to develop
programs to begin that process. I live in
New Mexico, which is one of the seven
member states and three Canadian
provinces in the Western Climate Ini-
tiative (WCI). The initiative was set in
motion in February 2007 by executive
action by the governors and premiers
of the states and provinces. In August
2008 theinitial plan willbeannounced.
Foradditional information, see <www.
westernclimateinitiative.org>.

Although there is a process in
motion in the U.S. Congress to ulti-
mately bring the country under some
kind of greenhouse gas (GHG) regulation,
until there is a new administration, nothing
can be expected. Even after that, it is likely
to be some time before an actual national
program can be in place and operating.
Further, the three regional efforts will be
very useful in testing out a variety of specific
mechanisms (and their politics!) which can
be expected to inform any national effort. So
theregional efforts will play an importantrole
in whatever happens in the U.S. regarding
GHG regulation.

The three regional efforts differin detail.
So I will concentrate on the one I know best,
the WCI. Much of what characterizes the

WCI effort will be replicated in the other
two. The process s still being developed, but
its final features are becoming clear.

1. The WCI system will be a cap and
trade market system. That means the region
will set a cap on the total GHG emissions
for each state. Once those caps have been
set, it will be possible for individual covered
companies to buy and sell emission permits

inan emissions market. The region wide goal
is to lower greenhouse emissions in 2020 to
15% below the emission levels of 2005.

2. The scope of the system is still under
discussion, but it will certainly cover the
electric power sector, large point emitters,
and emissions from oil and gas producers.
Transportation isaspecial issue, and whether
it will be covered in the initial program is
still under discussion. The reason for delay is
that transportation use is very price inelastic.
That is, an increase in gasoline price makes
lictle difference in the actual amount of driv-
ing by the public. But the importance of the
transportation sector is clearly recognized,
and it will certainly be brought under the
system eventually, likely with additional
measures to lower emissions faster than by
the price signal.

3. There will be an auction for emission
allowances. The coverage of the auction is
still under discussion, but it is expected that
even if the auction covers only a percentage
of total emissions, that fraction will increase
in time, until all emissions are covered. This
issue is of crucial importance to the success

“WCI” continues on page 12 >>>
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>>> “WCI” continued from page 11

of any cap and trade system. The Europeans
demonstrated how disastrous inattention to
how the emission allowances are distributed
can be. There, the allowances were issued
to companies freely, and those companies
simply turned around and sold them for large
profit. On the other hand, for an industry
heavily dependent on dirty operations (such
as coal electric power plants), the path to
cleaner operations can be lengthy and very
costly. Thus, in some cases, free allocations
of some fraction of permits may be in the
public interest.

4. There is strong support for allowances
to be freely distributed to the regulated elec-
tric power and utility sector. The argument
is that since the entire operation and profit
level of a public utility is overseen by a public
regulatory body, itmakes sense forallowances
to be freely granted to the utility in ques-
tion, but that the use of those allowances be
closely monitored by the regulatory body to
see that the transition to clean operations be
conducted in the most optimum mannerwith
least cost to the consumers. In such asystem,
an auction would mean that the consumer
pays twice: once for the cost of making the
transition to cleaner operations, and second
for the price of the allowance paid in the
auction. In the WCI system, a compromise
may be the preferred path, with an auction,
but with the auction proceeds given back to
the utility and its customers.

5. Offsets. Thereis discussion of whether
to set up a system of offsets, wherein a com-
pany unable to meetits cap in the normal way,
may take some action elsewhere that slows

GHG emission. For example, a company
might plant trees. But, there is great caution
about adopting an offset system because of
gaming possibilitieswhich defeat the purpose
of the program.

6. Leakage. A regional system of states
embedded in a larger economic system must
deal with the problem of, for example, elec-
tricity which is imported into the regulated
system from the external unregulated neigh-
boring states. This is a very thorny problem
because it is often impossible to determine
where electricity being purchased on the open
marketactually comesfrom. Oneapproach s
simply to ignore the problem, and accept the
consequences, and another is to set up some
kind of tracking system that makes it pos-
sible to determine the pedigree of imported
electricity. The WCI proposes to regulate
the entity that has “first jurisdiction.” That
is, the importing entity must determine the
quality of the product and buy emission
allowances accordingly. This issue is still
being discussed. (The eastern states group
has adopted the first approach, i.e., ignore
the consequences.) When a national system is
finally enacted, this problem will still persist,
but at an attenuated level.

7. An extremely important issue revolves
around how the cap is set, and its time
evolution. If the cap is set to the 2020 goals
immediately, itis obvious that no system can
meet them, and the price of the commodity
will go through the roof. On the other hand,
stringent caps should not wait till 2020 to
be set. Obviously, some intermediate path
is optimum in terms of the economic costs

involved. This is a subtle matter, because of

the obvious dangers of price spiking, and help
from economic modeling is necessary. But
even then, some degree of flexibility must
be featured. This is a very arcane matter,
but one of prime importance. It is still being
discussed.

8. Finally, the impact of emission regula-
tion will certainly cost everyone, and those
costs will fall improportionately on people
at the bottom of the income ladder. So some
method for mitigating the effect of GHG
emission regulation must be found for low
income people.

Any form of GHG regulation will hit
the public pocketbook, and there will be
inevitable winners and losers. This com-
ment highlights the importance of setting
up a system that is fair and acceptable to
the general public. Clearly, political leader-
ship will be important to help get past the
initial shock the public will surely feel when
it becomes clear that meeting the climate
change challenge is going to cost money. It
is important to show the public that money
spentnow isan investmentin the future, and
against the prospect of enormous economic
and social loss if climate change is not faced
now. This political challenge is of the same
order as bringing into being a fair public
health system, and our national experience
with that failure should be in clear view as
the climate change issue is addressed.

Robb Thomson is ais retired physicist, serving
now as Coordinator for Environmental Policy
of the New Mexico Conference of Churches.
He lives in Santa Fe and is a member of First
Presbyterian Church.

>>> “Truth” continued from page 5

Climate Change 101 <www.pewclimate.org/
global-warming-basics/climate_change_
101>. This is a series of nine chapters (pos-
sibly with more under development) dealing
with many issues of climate change, with
particular emphasis on North America. As
the title indicates, the series is intended to be
accurate and informative at a level that can
be understood by any reasonably intelligent
person. In my opinion, it succeeds well in
this effort. Of course there are oversimpli-

fications, but that is inevitable.

New Zealand Climate Change Pro-
gramme: Stufffor Kids <www.4million.org.
nz/climatechange/understanding>and click
on “school stuff.” This web site has several
excellent resources, albeit slightly dated,
intended for use in schools.

I do not know of any other equally good
materialsat thislevel. Ifound Climate Change
1, designed for grade school use, to be par-
ticularly charming. These resources could
also be used in Sunday school.

Notes

'Quoted from the IPCC web page. *For cach chapter of each Working
Group report, an initial group of scientists wrote a first draft. This
was critiqued by a second group of experts in the field. A second draft
was prepared taking account of this review. This was then reviewed by
experts as well as by governments and international organizations. The
main bodies of the three Working Group reports received no further
review, but were accepted at plenary sessions of IPCC that included
both scientists and government representatives. The Synthesis Report
was adopted section by section at a similar plenary meeting, while the
four Summaries for Policy Makers received line-by-line approval at
plenary meetings. *For example, during the first and second reviews of
the WG1 report the writing team received over 30,000 comments from
over 650 individual experts, as well as from governments and interna-
tional organizations. “The IPCC defines “likelihood” asa probabilistic
assessment of some well defined outcome having occurred or occurring
in the future, while “confidence level” is based on expert judgment as

to the correctness of a model, an analysis or a statement.
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The Future of Energy

By Bart Norton

First Preshyterian Church, Bellevue

n energy policy, we live in an era not of

enlightenment but of pseudoscience and

fear. We appear to lack the political and
economic will to face a future that is coming
atusathigh speed. We must take bold action
before there are disastrous consequences for
our economy.

This paper is an overview of an enor-
mously complex and contentious subject.
Literally billions of dollars are spent every
year trying to unravel the Gordian Knot that
is energy resources and energy policy.

The United States is the largest consumer
of energy in the world and our appetite is
growing (see chart').

The major problem is that the world is
running out of oil. A map from the World
Resource Institute shows the number of
years of oil reserves by country.> The map
shows that only Saudi Arabia will still be
pumping oil in the Year 2100 if current

trends continue.

The Future of Electrical Energy

The world runs on fossil fuels: coal, oil
and natural gas. 87% of the United States
energy portfolio came from fossil fuels

in 2006. The remaining 13% came from
nuclear (8%), hydroelectric (3%) and other
renewables (2%).? In the Byzantine world of
alternative energy, hydroelectric power is not
considered “renewable” by some including
the State of Washington.

The majority of our electrical energy
is produced from coal and natural
gas. Where will future supplies come
from to run our homes, factories and
electric cars?

The pressure is on to replace coal-
fired plants with alternative energy
sources. Our reluctance to build new elec-
trical power plants based on coal or nuclear
power is going to cause a major disruption in
electricity availability over the next decade.
While we fight in court over each and every
coal-fired plant, China is building a major
coal power plant at the rate of 1 a week.*

The United States is the Saudi Arabia of
coal. We have enough proven coal reserves to
last 300 years!* So why don’t we use them?
Coal is difficult to extract without scarring
theland and burning coal creates greenhouse
gases and soot. Methods to reduce soot have
had a positive effect but the exhaust stream
from coal-fired plants contains carbon
dioxide, nitrous oxides (NOx), sulfur oxides
(SOx), fly ash, and mercury.

Research is underway to control these
pollutants but progress is slow and the costs
of mercury reductionare very high ($30,000
to $100,000 per pound.¢

Nuclear power hasbeen off the tablein the
United States for over 30 years. The poorly-
designed Russian plant at Chernobyl” is the
poster child of the anti-nuclear forces. Why

is the spotlight not on France
where they generate 75%
of their electricity safely

from nuclear power?*
New nuclear plant
designs have been devel-
oped and tested success-
fully over thelast 30 years.
One particularly promising
design is the pebble bed reactor
from South Africa.’ The design is inherently
safe and encapsulates the nuclear material in
ceramic spheres about the size of a billiard
ball. The spheresare mechanically circulated
through the gas-cooled reactor. Damaged or
exhausted spheres are removed from the reac-
tor and new spheres are added continuously.
The waste is already encapsulated and has
less than 1% of the volume of older reactor
designs. Also, there is no radioactive waste-

water disposal problem.

Natural gas is another mainstay of our
energy economy. It is relatively plentiful in
the United States and around the world."
To import natural gas, it must be liquefied
(LNG) in special tankers from the Middle
East, Australia, and Russia. Safety fears have
prevented LNG seaports being built in the
United States. A renewed effort needs to
be made to educate the public about safety
and about our pressing need to diversify our
energy sources to protect against the day
when oil is scarce.

Natural gas is composed primarily of
methane, a green house gas that is 20 times
more powerful than carbon dioxide." Burn-
ing methane produces carbon dioxide as
does converting methane to hydrogen gas
using steam reforming. Methane itself and
the carbon dioxide it produces when burned
are major issues for the human-caused global
warming theorists.

The author is an anthropogenic global

“Future” continues on page 14 >>>
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warming (AGW) skeptic and believes that
what warming that has been observed is
directly related to the increase in solar energy
over the 30-year solar cycle that ended
recently. His beliefs put him in the minority
at the moment. Time will tell.

There is a potentially huge, untapped
source of methane gas. Itis found in deposits
around the world at the edges of continents
and is a reason, along with oil, that Russia is
claiming theseafloorin the Arctic. Itis frozen
methane or methane hydrate.” In essence, it
is methane gas trapped in ice. Methods for
tapping this potentially huge energy resource
are only now being developed. These efforts
must be accelerated to produce an effective

alternative to oil.

What about solar power and wind?

Both of these technologies have made
great strides in the last three decades.
However, even at today’s historically high
energy prices, solar and wind are two to
eight times more expensive than their fossil
fuel equivalents.

Unfortunately, areas where strong winds
blow regularlyand/or the sun shines brightly
are usually remote from population centers.
Transmission lines have to be constructed to
reach thesesites at great cost. New lines must
traverse multiple stateand local jurisdictions,
few of which are excited about new power
lines and are prepared to fight them in the
courts. Transmission lines are also lossy; up
t0 40% of the transmitted power can be lost

in runs of 100 miles or more.

Most wind power sites produce 80% of
their output in the early evening when it is
notrequired by the grid. Peak power demand
is from the hours of 2:00pm to 6:00pm.
For wind power to be really valuable, there
must be a way to store enormous amounts of
energy produced from wind in the evening
and make itavailable as needed later the next
day. In the language of
the energy world, wind
power must be made
“dispatchable.”

Solar power has
the advantage of being
available during the
peak power demands
of the day. This makes
its contributions much
morevaluable than those
from wind.

Solar energy comes
in two basic forms: photovoltaic and steam.
Photovoltaic cells capture the energetic pho-
tons of sunlightand convert them directly to
electricity. While the efficiency of these cells
has improved steadily (over 15%"), they are
still fragile and expensive to make.

Giant collectors have been built to con-
centrate the sun’s rays onto pipes or towers
to generate steam either directly or using
a high-temperature molten intermediate,
such as sodium." The steam is used to run
a generator to make electricity.

While there are other potential power
sources, most require hundreds of billions
of dollars to develop and will take decades
to come on line.

Two that appear to this author to be the
most promising are dry hole geothermal and
tapping the enormous power of the Gulf
Stream off the East Coast of Florida.

Researchers at MIT recently wrote a
paper estimating that 10% of the electricity
in the United States could be obtained using
dry hole geothermal technology.” This is a
method of tapping the Earth’s heat by drill-
ing 8,000-foot deep holes into hot granite
formations plentiful in the western U.S.*¢
Injecting a liquid or gas into one set of holes
results in harvesting high-temperature gas
from nearby holes to run a turbine.

One advantage of dry hole over tradi-

tional geothermal is that the gases do not
contain radon gas, hydrogen sulfide (H,S),
CO,, methane and ammonia. Another is
that the geologically active regions that have
traditional geothermal sources are prone to
earthquakes both large and small. These
quakes can disrupt the underground chan-
nels that carry the heat to the power plants
requiring expensive
drilling to restore
the flow.

The Gulf Stream
is an enormous,
underwater river
flowing a few miles
from the East Coast
of southern Florida.
Proposals are being
developed to sub-
merge huge turbines
into the Gulf Stream

where theywill be securelyanchored. Whena
fullarray of turbinesisin place, this resource
is expected to be able to supply up to 20%
of Florida’s electrical needs.”

The Future of Transportation Energy

Our transportation sector runs almost
entirely on oil—lots and lots of oil. We are
running out of economically priced oil today.
We may be running out of oil altogether

in 50 to

100 years

because we

find less oil

every year than we

consume. By the end

of this century, we will no

longerbean oil-based economy.?

It will simply not be available in suf-
ficient quantities to support our needs and
the burgeoning needs of the rising middle

“Future” continues on page 15 >>>
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>>> “Future” continued from page 14
classes in China and India.

What will we be using then? There are a
number of possibilities but time is not on our
side nor is our willingness to confront this
problem in a logical, pragmatic manner.

At minimum we will have to find ways
to fuel our transportation vehicles with oil
for the next twenty years. By then, battery
technology may have improved to supplement
gasoline and diesel usage with 40—70 mile
daily round trips on electric power.

Biofuels including ethanol and biodiesel
havebeen promoted as potential replacements
for oil. Recent studies show that until the
science of extracting energy from cellulosic
waste hasbeen proved, thatweare expending
almost as much fossil fuel energy producing
a gallon of these biofuels as we get in return.
Ethanol is less efficient than gasoline; a fact
that has not been lost on consumers who
drive vehicles capable of burning E85 (a
gasoline/ethanol mixturewith 85% ethanol).
Their mileage is typically 5 to 15% less on
ethanol than on gasoline.™

Diverting food crops such as soybeans
and corn to ethanol production has dra-
matically raised food prices worldwide. This
includes everything from tortillas to beef
and chicken.

Hydrogen has been proposed as a sub-
stitute for gasoline and diesel. Vehicles have
been designed that operate efficiently on
hydrogen and hydrogen mixed with diesel
fuel. Pollutions levels are zero for pure
hydrogen combustion. When hydrogen is
mixed with diesel fuel, NOx emissions are
significantly lower and green house gasesare
cut by more than half.

The problem is that hydrogen is not
an energy source; it is an energy carrier.”
Hydrogen is less than 1% of the air we
breathe. The vast storehouse of hydrogen is
water where two hydrogen atoms are bound
to one oxygen atom (H,O). Because they are
very tightly bound, it takes a great deal of
energy to pull them apart.

One gallon of gasoline is equivalent in
energy terms to 1 kilogram of hydrogen (2.2
pounds). It takes 51,000 watt-hours of elec-
trical energy (51 kilowatt-hours or kWh) to
separate 1 kilogram of hydrogen from water.

Usingan average cost of $0.10 per kWh, that
means that the basic cost of hydrogen from
water today is $5.10. Efforts are underway
to make this process more efficient.

Hydrogen is also the lightest element in
the universe. It is very energetic, meaning
that a volume of hydrogen gas is very large
compared to other gases and huge compared
to liquids like gasoline. In fact, one kilogram
of hydrogen at normal temperature and
pressure occupies 330 cubic feet. Imagine a
typical office cubicle 3 feet deep in hydrogen
to equal one gallon of gas.

In order for hydrogen to be useful as a
transportation fuel, economical methods
must be found to produce it, store it and
transport it. Hydrogen costs less than $2.00
per kilogram (gallon of gasoline equivalent)
when made from methane gas. In order to
transport and store it, however, it must be
compressed to at least 2,500 ps1 or liquefied
to cryogenic temperatures as low as only 17°
above the temperature of interstellar space.

Costsfor compressed or liquefied storage
and transportation could easily double the
raw costof the hydrogen before the enormous
costs of new infrastructure are added. These
costs are so daunting that planners say that
hydrogen will only be available in major cities
and along the interstate highway system.

A number of companies, including this
author’s, are working on all aspects of the
hydrogen storage and transportation prob-
lem. However, even if the ideal solution were
to be found tomorrow, it would take decades
to reduce our dependence on imported fossil
fuels significantly.

Our goal must be energy independence
for the U.S. In order to reach that goal, con-
servation, creativity, and common sense will
be required in very large doses in all sectors
of society and all levels of government.

If we do not read the writing on the wall
and realize that we in a crisis on the order
of World War 11, we will not be prepared to
prevent a potential disaster to our economy
and to our lifestyle. The United States has
shown over and over that it has the most cre-
ative, energetic, and entrepreneurial people
the world has ever known. The next 90 years
will be as big a test of those qualities as we

have ever had.

What is true is that we will need every
drop of oil, every therm of natural gas, every
photon of sunlight, every gust of wind, every
BTU of nuclear energy, every blade of bio-
mass, and every cubic foot of flowing water
to deal with enormous energy problems.

Bart Norton is an engineer working for Asem-
blon, Inc., an alternative energy company. He
holds engineering degrees from Cornell Uni-
versity and an MBA from Carnegie-Mellon
University. He invented the first computer-
controlled motion picture projector and has
worked in digital diagnostic imaging as well
as advanced inspection devices for the semi-
conductor and disk drive industries. Married
with two grown daughters, he is a member of
the First Presbyterian Church in Bellevue,
Washington.

Notes

"Energy Information Administration: www.cia.doe.gov/oiaf/fore-
casting.html. “earthtrends.wri.org/maps_spatial/maps_detail_staric.
php?map_select=5058&theme=6. *PNNL 17351 Biofuelsin Oregonand
Washington biomass_business_case[1]-3.pdf Page 11 of 106. “4China’s

Coal-Fueled Boom Has Costs www.npr.org/templates/story/story.
php?storyld=9947668. >American Coal Foundation: www.teachcoal.
org/aboutcoal/articles/coalreserves.html. ®Private conversationwithan
expertin mercury reduction technology. "en.wikipedia.org/wiki/Cher-
nobyl_disaster. 8French Nuclear Power Production: www.world-nuclear.
org/info/inf40.htm. K)en.wikipedimorg/wiki/Pebbleibedfreacmr.
1Natural Gas Resources: en.wikipedia.org/wiki/List_of_countries_
by_natural_gas_proven_reserves. "Environmental Protection Agency:

www.epa.gov/methane. 2Methane hydrate: en.wikipedia.org/wiki/

Methane_hydrate. Pwww.engineering.com/SustainableEngineering/
RenewableEnergyEngineering/SolarEnergyEngineering/ Photovoltaics/
tabid/3890/Default.aspx. 14501;\rTowerSpain:en.wiki[,)eclia,org/wiki/
Image:PS10_solar_power_tower_2.jpg. *geothermal.inel.gov. oMmIT
Map: pesn.com/2007/01/22/9500449_MIT_Geothermal_Report/
Geothermal_Map_USA_2004_hj70.jpg. \"FloridaAclantic GulfStream

8w ww.autonews.com/apps/pbcs.

Project: coet.fau.edu/?p=flenergy.
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of climate change. Even a partial melting
of ice sheets covering polar lands such as
Greenland could cause a global rise in sea
level of many feet, causing major changes in
coastlines and flooding of low-lying areas
with especially serious effects in river deltas
and low-lying islands. The IPCC report
suggests a time scale of many centuries for
this to happen, Hollywood notwithstanding.
Such disasters might be avoided by the early
adoption of global measures that drastically
reduce emissions of greenhouse gases. How-
ever, some evidence since the IPCC report
suggests that Arctic ice is melting faster than
predicted.? The danger—not assessed by
the IPCC report—is of reaching a “tipping
point.” Land and water exposed by melting
iceabsorb sunlight thatwould previously have
been reflected back to space. This feedback
mechanism increases the rate of warming,
possibly irreversibly.

Climate change will lead to other irre-
versible effects (probability >66%). One
such is species extinctions. If global average
warming relative to 1980-1999 exceeds
1.5-2.5°C (2.7-4.5°F), between 20% and
30% of assessed species will be at increased
risk of extinction (>66% probability). For a
temperature rise greater than 3.5°C (6.3°F),

models suggest that between 40% and 70%
of assessed species may become extinct.
These temperature rises are within the range
predicted by the end of the century with no
mitigation.™

The “meridional overturning circulation”
(MOC) of the Atlantic Ocean contributes
to global ocean circulation, including the
Gulf Stream that moderates the climate of
Western Europe. It is driven by the sinking
of cold salty water in the Arctic. As the Arctic
warms, and melting ice makes the sea less
salty, the MOC s expected to slow down this
century (probability >90%). A tipping point
could stop the MOC altogether, producing
asignificantly colder climate in Europe and
causing major climate changes elsewhere in
the world. However, the IPCC estimates the
probability of this happening this century to
be less than 10%), and temperatures over the
Atlanticand Europe are expected to increase

despite the slowing of the MOC.

What to do about it

Unless significant measures are adopted
globally within the next two decades, the
IPCCanticipates severe global consequences
for the climate, ecology, economy, and
human welfare, including human health.
Poor countries are likely to suffer most, but

rich countries such as the U.S. will not be
spared. Adoption of strategies at government
levels for coping with climate change and for
reducing green house gas emissions depends
onnationaland international politicsand on
complex economic factors.

On the positive side, IPCC found “high
agreement and much evidence” that new
industries developed for GHG mitigation
could counterbalance economic losses due
to the demise of older climate-unfriendly
technologies. Table SPM4 on page 15 of
the Synthesis Report Summary for Policy
Makers gives examples of adaptation strate-
gies, while Table SPM5 on page 17 does the
same for mitigation strategies. As with the
tables referenced earlier, these have too much
information to summarize. If political, eco-
nomic, and cultural barriers are overcome,
adaptation and mitigation working together
and applied with sufficient rigor (but neither
working alone) can significantly reduce the
impacts of climate change (8 in 10 odds).

The IPCC does not discuss measures
that can be adopted by individuals or small
communities such as churches. But such
measures include:

e As much as possible, walk or bicycle
instead of driving.

“IPCC” continues on page 18 >>>
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Here we stand, Creator God.

Forgive us when we treat this beloved
planet as if we own it and can use it
as we wish.

Forgive us when we recklessly exploit its
resources and pollute its complex
ecosystems.

Our lifestyle of wasteful over-
consumption in the rich industrial
countries is insensitive to the effects
of global warming on people and
ecosystems around the world.

We want to express our love and care
Jor all creation.

We know that we must learn more
about the problem and take effective
action.

Here we stand wondering and confused
because of the bounty that you have

given us.

And here we stand, Creator God, and
ask you to help us to care for the
earth as our responsibility.

Help us to do what we know we must
even at the cost of reducing our

lifestyle so that others may live.
Please help us, O God.?

I challenge you to pledge to do something
more for God’s creation. Starting this Sunday
you will find in your bulletins a list of what
you can do to help the environment. These
suggestions are easy but require that you
do something “even at the cost of reducing
your lifestyle,” as mentioned in the Uniting
Church of Australia’s statement of faith.
They may push you a little outside of your
comfort zone. They may cause you to live
a simpler life. They may even require that
you sacrifice one thing for the betterment of
humanity and the world.

During this season of living in God’s
creation, let us remember that Christ died so
that we may have life, and participate in the
saving of this world. Let us not be a people
who refuse to change, instead let us find new
ways to live that protect the environment
and all people. Let us stand together and
proclaim the redemptive hope that we have
for the earth in Christ working through us
and in God’s creation. Amen.t

Gavin Finefield is associate pastor at
Westminster Presbyterian Church in
Dubuque.

Notes

"A Few Good Men.” Directed by Rob Reiner. Performed by Jack
Nicholson. 1992. *National Council of Churches, Eco Justice Program.
“ThePoverty of Global Climate Change.” Presbyterian Church (U.S.A.).
2008. www.pcusa.org/peacemaking/worship/earcthday08.pdf. 3The
Uniting Church of Australia, “Climate Change.” In Geoffrey Duncan,
Harvest for the World: A Worship Anthology On Sharing in the Work of
Creation (Cleveland: The Pilgrim Press, 2002) 76.
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>>> “Change” continued from page 1
something essential to the biblical witness.
Nature is not the source of idolatry; human
sin is! The example of Israel is instructive.
The Israelites knew the temprations posed
by nature religions with their shrines on
high places and in sacred groves (Jeremiah
3.6). They struggled again and again with
their sinful propensity to make God into
an idol that they could manipulate and
control. But God did not call them to ignore
the natural world but rather to attend to it
rightly: as a witness to God’s gracious ways
with humanity.

God's Providential Care

Thebiblical examples of nature’s witness
to God are legion, especially in the psalter
and prophetic literature. Psalm 96 calls
on the sea to roar, the field to exult, and
the trees of the forest to sing for joy at the
coming of the Lord (96.11-13). The Book
of Job reaches its climax in singing a hymn
to the awesome mystery of God’s creative
power in the springs of the sea (38.16), the
storehouses of the snow (38.22), the chains
of the Pleiades (38.31), the deer as they calve
(39.1), and the hawks as they soar (39.26).
Isaiah awaits a day when “the wilderness and
the dry land shall be glad, the desert shall
rejoice and blossom; like the crocus, it shall
blossom abundantly, and rejoice with joy
and singing” (35.1).

Jesustoo draws on imagery of the natural
world to testify to God’s providential care:
“Look at the birds of the air; they neither
sow nor reap, and yet your heavenly Father
feeds them ... Consider the lilies of the
field, how they grow; they neither toil not
spin, yet I tell you, even Solomon in all his
glory was not clothed like one of these”
(Matthew 6.26, 28-29). The natural world
demonstrates God’s goodness in providing
not only for our physical sustenance but also
for the experience of sensual delight. God
has endowed nature with an extravagant
beauty that surpasses anything that human
art can achieve.

Even John Calvin, despite his reticence
aboutsecking God in the natural world, could
write: “Has the Lord clothed the flowers
with the great beauty that greets our eyes,

the sweetness of smell that is wafted upon
our nostrils, and yet will it be unlawful for
our eyes to be affected by that beauty, or our
sense of smell by the sweetness of that odor?
... Did he not, in short, render many things
attractive to us, apart from their necessary
use?” (Institutes, 3.10.2).

If rarely in their theology, more often in
their hymnody Protestants have cited nature’s
cycles and rhythms as testimonies to God’s
graciousness and goodness. Consider:

For the wonder of each hour,

of the day and of the night,

hill and vale and tree and flower,

sun and moon and stars of light,

Lord of all to Thee we raise,

this our hymn of grateful praise.
And:

Thou fertile earth, that day by day

unfoldest blessings on your way,

O sing ye! Alleluia!

The flowers and fruits that in thee grow,

let them God’s glory also show! Alleluia!
[“For the Beauty of the Earth” and “All
Creatures of our God and King”].

The natural world hasno inherentsacral-
ity; it is not divine. The rhythms and cycles
of nature are silent about a God who makes
covenant with us and redeems us in Jesus
Christ. And yet the natural world makes its
own distinctive witness to the God whom
Christians know in Jesus Christ. The best of
Scripture and the Christian tradition have
avoided nature worship but have neverthe-
less allowed nature itself to offer worship,
praise, and thanksgiving to the true and

living God.

God's Judgment on Human Sin

If nature can make exuberant witness
to God’s faithfulness, it can also raise up
God’s complaint against sinful humanity.
The heavens that proclaim the glory of God
also accuse humans of faithlessness. God
threatens to lay the earth waste again, to
disruptitsbasic cyclesand rhythms, as though
he were calling into question the promise to
Noah. Would seedtime and harvest endure?
Might summer and winter, day and night,
someday cease?

God warns a rebellious Israel that “your
land shall notyield its produce, and the trees

of the land shall not yield their fruit ... I
will let loose wild animals against you ... I
will send pestilence among you” (Leviticus
26.20, 22, 25). Hosea laments that there
is no knowledge of God in the land, but
rather “swearing, lying, killing, stealing, and
committing adultery ... Therefore the land
mourns,andall who dwellinitlanguish, and
also the beasts of the field, and the birds of
the air; and even the fish of the sea are taken
away” (4.1-3).

God will no longer work through the
steady cycles and rhythms of nature; rather,
he will undo them. Micah declares that “the
Lord is coming forth out of his place ... The
mountains will melt under him, and the val-
leys will be cleft, like wax before the fire ...
All this is for the transgression of Jacob and
for the sins of the house of Israel” (1.3-5).
According to Habakkuk, God will make the
mountains writhe, the raging waters sweep
on, and the sun and moon stand still (3.10-
11).Isaiah warns that “the Lord will lay waste
the earth and make it desolate ... The earth
mournsandwithers, theworld languishesand
withers, the heavens languish together with
the earth. The earth lies polluted under its
inhabitants ... A cursedevours the earth, and
its inhabitants suffer for their guilt” (24.1,
4-6). What testifies to God and his plans
and purposes is no longer the regularity of
nature but rather its disruption.

This dramatic imagery, though disturb-
ing, helped Jesus’ followers make sense of his
life, death, and resurrection. At the moment
of Jesus’ death on the cross, “the earth shook,
and the rocks were split” (Matthew 27.51), as
though the very foundations of the earth had
been shaken. There would be a new creation;
in Christ, “the old has passed away, behold the
new has come” (2 Corinthians 5.17). A new
heaven and earth were coming to birth.

Climate Change as Theological Witness?

Climate change promises a future in
which nature’s cycles and rhythms will no
longer seem as trustworthy to us as they once
did. Scientists warn of rising seas, summer-
like winters, and more frequent droughtand
flooding. But these dramatic and unpredict
able changes do not give Christians reason

“Change” continues on page 18 >>>
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to believe that the end is near. They do not
even give us reason to accuse ourselves of
greater sinfulness than our forebears. The
causes of global warming are complex, and
while humans have surely played a signifi-
cant role, not all of it is attributable simply
to sinfulness or selfishness. More neutral
factors, such as population growth, as well
as laudable human achievements, such as
improved living standards, have contributed
to the problem.

We cannotread God’s plansand purposes
directly from the state of the natural world.
But phenomena like global warming are
not theologically neutral. Nature testifies to
God and our relationship with God. Nature
not only sings of the glory of God; it also
cries out in sorrow. It shows forth not only
steady cycles and rhythms, but also bloody
wounds, often a direct result of human

activity. Climate change testifies to earth’s
fragility and vulnerability. Global warming
remindsusthatweinflictgreatdamageon the
world, whether intentionally or not. Human
disruption of nature’s cycles and rhythms
provokes nature to turn against us, so that
we are no longer able to take delight in it.
We experience nature now only as hostile
and threatening,.

Climate change makes nothingless than
a prophetic witness. It declares that God’s
faithfulness is more than just the comfort-
ing promise that seedtime and harvest,
cold and heat, summer and winter, day and
night, shall not cease. God’s faithfulness
also places us under judgment; it convicts
us of ignorance, indifference, foolishness,
and arrogance. In a time of global warming,
we will increasingly experience the natural
world as wounded beauty and will have to
confess that we have scarred even its most

basic cycles and rhythms.

God’s promise to Noah does not mean
that nature is spared our destructive impact.
Humans have now profoundly disrupted
seedtimeand harvest. Ouractions have dam-
aged summer and winter. Even so,

God is our refuge and strength, a very
present help in trouble.

Therefore we will not fear, though the
earth should change, though the
mountains shake in the heart of
the sea; though its waters roar and
Joam, though the mountains tremble
with its tumult. [Psalm 46.1-3]

Climate change does not put God’s faithful-

ness into question, only ours.t

John P. Burgess is a Presbyterian minister and
a professor of systematic theology at Pittsburgh
Theological Seminary.

>>> “IPCC” continued from page 16

* Use public transport where possible
instead of driving.

* Consider travelling by train instead of by
air. It takes longer, but the cost is com-

parable (much less than by air without
a sleeper), and it avoids the hassles of

modern air travel.
* Recycle.

* Replaceincandescentbulbs with compact
fluorescent bulbs. They last longer and
use about 1/3 of the energy of an equiva-
lentincandescent. When the fluorescent
bulbs give out, look for even more efficient
LCD bulbs (still in development).

e For a replacement automobile, give high

priority to fuel economy.

* Considerreplacingolderappliances with
units that meet the most recent Energy
Star standards.

* Conduct an energy audit.

* Consider energy-efficient
upgrades to buildings, includ-
ingwindows, insulation, high
efficiency furnaces and air
conditioners. Heat pumpsare
a good option if winter tem-
peratures are not extreme.

e Geothermal heating and

cooling are more energy-

efficient than high efficiency
furnaces and air condition-
ers, but the up-front cost is
high. This is especially worth
considering for new construction, but

retrofitting is possible.

Notes

'Download from www.ipce.ch/pdf/. *Ninety climbers had to be rescued
by helicopter from the Matterhorn in 2003 because of rock avalanches
triggered by thawing permafrost. Mark Lynas, Six Degrees(Washington,
DC: National Geographic Press, 2008) 52. 3More Arctic sea ice melted
during the summer of 2007 than had ever previously been recorded.
“The shift in timing of spring events is not uniform. This can disrupt
the way species interact, endangering some. “Effects include shifts in
ranges and changes in abundance of species, earlier fish migrations in
rivers, and increasing algae and zooplankton in high latitude and high

altitude lakes. °In the absence of any green house gases, the average

global temperature would be around 5°F. Gabrielle Walker and Sir
David King, The Hot Topic (New York: Harcourt, 2008)10. "There
is an indirect effect. If human actions lead to global warming, this in
turn leads to greater evaporation from oceans, lakes, and rivers, thus
increasing the amount of water vapor in the atmosphere. *1 assume that
when no likelihood or confidence limits are given, the IPCC considers
that there is no room for doubt. *This is determined from air bubbles
trapped in ice cores, spanning many thousands of years (650,000 for
CO; and CHy). 10T he global increase in CO, is due mostly to fossil
fuel use, but also partly to changes in land use. The increase in CHy is
mostly due to agriculture and fossil fuel burning (probability >90%).
TheincreaseinN,Ois primarily due toagriculture. ' “Radiative forcing”
is a quantitative measure of a factor’s importance as a climate change
mechanism. lz“Anthropogenic forcing” means “radiative forcing due to
green house gases produced by human activities.” 3 Thermal expansion
as the oceans warm, and increased melting of glaciers and snow fields.
MProjected increases in the average global temperature by 2090-2099
(relative to 1980-1999) range from 1.1°C (2°F) to 6.4°C (11.5°F),

depending on the scenario used.
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THE NEWEST LOCAL CHAPTER }

Conversion from Material to Spiritual Values Needed

By Paul H. Carr, Ph.D.

PASTCF Member

PASTCEF at the Bedford (New Hamp-
shire) Presbyterian Church held its first
event on April 13, 2008. “Living Faithfully
and Sustainably in New Hampshire ” was

The newly formed local chapter of

keynoted by Dr. John Carroll, professor of
environmental conservation at the Univer-
sity of New Hampshire. Dr. Carroll’s theme:
“A conversion experience which transforms
material to spiritual values is needed the meet
the challenge of increasing energy costs.”

“The world’s oil production capacity
is at or near its peak,” he continued. “This
combined with increased demands of China
and Indiawill push oil prices higher. Some of
last winter’s shipments of liquid natural gas
destined for the U.S. went elsewhere because
our weak dollar enabled other countries to
pay more.”

Carroll is concerned about New Hamp-
shire’s vulnerability to food shortages caused
by disruptions in the supply of foreign
oil. The state grows only 2 — 4% of its food,
the rest coming mainly by truck. Massachu-
setts grows 10% of its own food. Maine has
a goal of 80% by 2020.

Carroll said, “Corn Ethanol is a total
sham. If the U.S. converted all of its corn

Bedford Presbyterian Church senior pastor Nicho-
las Van Gombos, Elder Julie Rizzo, Professor John
Carroll, and associate pastor Karen Hagy; photo by

Paula Olsen.

crop to ethanol, it would provide only 20%
of present energy consumption.” At best,
it takes a gallon of oil for transportation,
fertilizer, and refining to produce a gallon of
ethanol. The diversion of corn from ethanol
isincreasing the price of food, causing starva-
tion and violent protests in many countries
suchas the Philippines, Thailand, Indonesia,
and even Iraly.

The ethanol yield per acre from sweet
sorghum is 6 times higher than from corn
and sugarcane is 9 times higher. Biofuels
from cellulose sources, such as switch grass,
have the potential for even higher yields in
the future, but there is still the problem of
soil depletion.

Carroll believes thatsolutions to oil price
increases and global warming are the same:
increased energy efficiency, conservation, and
sustainable energy from wind, geothermal,
and solar. The January 2008 issue of Sci-
entific American noted that there is enough
solar energy falling on the deserts in the
Southwest to power the entire United States.
Solar collection and DC power transmission
technologies are available, but would require
$420 billion from 2011 to 2050.

Following Dr. Carroll were presenta-
tions by Denise Blaha and Julia Dundorf,
co-founders of the New Hampshire Carbon
Challenge. Blaha told how she was able to
save $978 and reduce her annual
carbon emissions by 17,000 Ibs. by
lowering thermostats, cold water
washing, drying clothes on an
inside rack (or outside), replacing
incandescent bulbs with compact
fluorescent lights, and reducing
her driving by 780 miles per year
(15 miles perweek). She also spoke
about the effects of climate change
here in New Hampshire.

The Carbon Challenge is a
University of New Hampshire
initiative committed to providing
residents and communities with
information, tools, and support
necessary for households to reduce
their residential carbon dioxide

emissions by 10,000 pounds per year. Blaha
invited the community of Bedford to sign up
for the Carbon Challenge as Manchester has
done. Information is available at <carbon-
challenge.sr.unh.edu/index.jsp>.

The exhibit area displayed hands-on
activities to encourage taking the next steps
inenergy reduction. Exhibitsincluded paper
and aluminum recycling, composting
demonstration equipment, an interactive
carbon calculator, and useful products to
calculate where to start trimming energy
use and expenses. The Toadstool Bookshop
sold books from its “green” section includ-
ing Sustainability and Spirituality and other
books by Dr. Carroll.

Videos of the presentations will be shown
on Bedford Community TV. To request
copies and for additional information call
603-472-5841 or email <scienceandspirit@
bedfordpresbyterian.orr>.

ciTecht doesn’t get many

“Letters to the Editor.” In

fact we don’t get any! But we
would like to.

What’s onyour mind? Are there
issues you would like us to address
or comments on this issue?

Please send letters or com-
ments to Bill McIvor at bill@
pastcf.org (snail mail address is
on page 20). Keep submissions
brief (no more than 200 words)
and observe appropriate courtesies.
The Editor has final authority on
whether a letter will be published,
and in which issue, and reserves
the right to edit letters for length
and style.
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