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The Need For Action To Reduce Greenhouse Gasses:
A Clear Consensus Among Scientists, Economists And Other Leaders

Over 2600 American Scientists Agree On The Need For Action:

“We are scientists who are familiar with the causes and effects of climatic change as
summarized recently by the Intergovernmental Panel on Climate Change (IPCC). We endorse
those reports and observe that the further accumulation of greenhouse gases commits the earth
irreversibly to further global climate change and consequent ecological, economic and social
disruption. The risks associated with such changes justify preventive action through reductions
in emissions of greenhouse gases.”

-- Statement singed by over 2600 American Scientists on Global Climate Disruption,
June 18, 1997 (emphasis added)

More Than 2000 Economists, Including Eight Nobel Laureates, Agree On The Need For
Action:

“As economists, we believe that global climate change carries with it significant environmental,
economic, social, and geopolitical risks, and that preventive steps are justified. Economic
studies have found that there are many potential policies to reduce greenhouse-gas emissions for
which the total benefits outweigh the total costs. For the United States in particular, sound
economic analysis shows that there are policy options that would slow climate change without

harming American living standards, and these measures may in fact improve U.S. productivity in
the longer run.”

-- Economists’ Statement on Climate Change, January 1997, Endorsed by over 2000
Economists, including eight Nobel Laureates (emphasis added)

Many In The Business Community Agree On The Need For Action:

“[T]here is now an effective consensus among the world's leading scientists and serious and
well-informed people outside the scientific community that there is a discernible human
influence on the climate and a link between the concentration of carbon dioxide and the increase
in temperature. ...[T]here is mounting concern about two stark facts. The concentration of
carbon dioxide is rising, and the temperature of the earth’s surface is increasing. If we are all
to take responsibility for the future of our planet, then it falls to us to begin to take

precautionary action now."

-- John Browne, Group Chief Executive, British Petroleum from a May 19, 1997 address
at Stanford University (emphasis added)
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“[International Climate Change Partnership] ICCP continues to recognize the climate change
issue as an important matter with which governments should be concerned.... Qur companies

have determined that the current state of scientific understanding requires a prudent long-term
approach to address this issue.”

-- Prepared Statement of Kevin J. Fay, Executive Director International Climate Change

Partnership Before the Senate Committee on Foreign Relations Subcommittee on
International Economic Policy on June 19, 1997 (NOTE: Among the member of the ICCP
are companies including British Petroleum, Chevron, Dupont, Enron and AT&T)
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John Christy, University of Alabama

Excerpts from Articles referring to John Christy:

The atmosphere is cooling. Dr. John Christy of the University of Alabama, Huntsville, and
Dr. Roy Spencer of NASA have been conducting the most accurate and complete atmospheric
temperature study known to man. For the past 18 years they have used nine dedicated satellites
covering 98 percent of Earth's surface to study the temperature of the atmosphere from the
surface to about 28,000 feet. This ongoing study is not industry- sponsored.[Sacramento Bee,
July 26, 1997]

“In the greenhouse wars, the battle is bloody and many a good scientist has been conscripted
by both sides. Take John Christy. For ten years he was a Baptist minister in Kenya before he
took up science. Now, as professor of atmospheric science at the Global Hydrology and Climate
Center, part of the University of Alabama in Huntsville, he catalogues data from satellite
instruments operated by the US government's National Oceanic and Atmospheric Administration
(NOAA).

Since 1979, long before global warming was an issue, NOAA's instruments have been
measuring microwave radiation released by the atmosphere. The radiation comes largely from
oxygen molecules, which release more as they warm, giving an overall picture of temperatures
in the troposphere. So far, and in stark contrast with the ground-based meteorological stations,
the satellites have apparently picked up little evidence of warming.

Naturally, the sceptics have adopted Christy's data to suggest that global warming is a
myth. In response, collectors of ground-based data have hit back. Jim Hansen, the NASA climate
modeller who first put global warming onto the front pages back in 1988, claims that if the
satellites can't see evidence of warming "there's something wrong with their data".

Both are wrong, says an exasperated Christy. First, his short time-series - just 18 years - is
skewed by warming at the start, caused by a short-term natural warming in the Pacific, and by
cooling towards the end, from the eruption of Mount Pinatubo in the Philippines. Filter out those
effects and he reports "a very slight warming trend". But most importantly, says Christy, "the
satellites don't measure surface temperatures, but average temperatures through the
troposphere". Thus the surface and satellite data complement rather than contradict. Put them
together, he says, and they show that the surface of the planet is warming, but the bulk of
the troposphere, the so-called free troposphere, is not.[ New Scientist July 19, 1997]



“THE THREAT of global warming has been blown out of all proportion by inaccurate
computer simulation models, according to American research.

"If global warming is happening, it's very small. You can hardly notice it," says John
Christy, the professor of atmospheric science who led the research. He and Justin Hnilo, a PhD
student, examined the predictions of 14 computer simulations which, between 1979 and 1989,
were forecasting potentially catastrophic rises in temperatures.

Data from systems set up by environmental agencies, universities, meteorological offices -
including Britain's - and governments around the globe were compared with those from weather
satellites to establish how accurate their predictions were compared to the facts.

Christy and Hnilo found that every system wildly exaggerated the problem. The most accurate
predicted temperature rises four times higher than those experienced, while the worst
exaggerated rises by a factor of 10.

During the 10-year study period the computer simulations, which were guiding government
policy and public opinion around the globe, estimated that over the decade the atmosphere's
temperature would rise by between 0.13C and 0.35C. The actual scientifically measured rise was
only a "negligible" 0.03C.

"The models were generally far worse than we thought they would be," says
Christy. He and Hnilo believe that there are several reasons for the exaggerated
warnings.

Christy and Hnilo's examination of warming figures, gathered from
satellites, shows that over the past 18 years there has been such a small rise
in the temperature of the atmosphere, despite the doomsday warnings that any
warming could be seen as natural. Meteorological data also suggest that there
has been a rise in air temperature of only half a degree centigrade over 150
years. Christy is left puzzled.

"The negligible rise in temperature seems to be natural. It's strange
because I can't really imagine how we cannot be adding to global warming with
all the fossil fuels we're burning. I guess we're going to have to try to
distinguish what part of the natural rise in temperature is down to us, and
that's going to be difficult.

"What we can be sure about is that the dramatic predictions of the 1980s
simply are not happening." [Sunday Times, February 16, 1997]

Some computer models have indicated that pollution will cause a dangerous temperature
increase in future decades. But 16 years of satellite measurements studied by NASA and the
University of Alabama at Huntsville show that recently, the lower atmosphere has warmed only
about two-tenths of a degree per decade.

""That's only about one-third of what climate models predict," says John



Christy, professor of atmospheric science. [Austin American-Statesman, August 13, 1995]

That's the point stressed by the Reader's Digest article. The data it presented come from
satellite observations, analyzed by John Christy of the University of Alabama, Huntsville,
and Roy Spencer of Marshall Space Flight Center, that provide the only truly global
monitoring of temperature - and are a favorite of greenhouse contrarians. They often cite
the satellite record, which shows 15 years of ups and downs but little real warming, to support
their contention that the climate models predicting global warming are off-base. [Science,
February 3, 1995]

AN intensive search for evidence of man-made global warming, using the most advanced
technology, has drawn a blank. "We have found nothing but natural fluctuations," said Dr
John Christy, of America's space agency, Nasa. ""We've been surveying the entire Earth
from a network of satellites since 1979, and if there is a warming trend it should have
shown up." This is the first time global temperatures have been monitored by satellite, rather
than by ground-based thermometers. The latest data, collected by satellites operated by the
United States National Oceanic and Atmospheric Administration, show that in June, as
in the 19 previous months, average temperatures were cooler than those of 10 years ago. "We
believe our method of collecting temperatures is more efficient than any other, since it monitors
the entire planet evenly," said Dr Christy, who is based at Marshall Space Flight Centre at
Huntsville, Alabama. "We think it is far superior to other methods that are now being used, such
as collecting temperatures with thermometers that are mostly located in industrial areas such
as airports and cities. "The only weakness in our method is that our satellites have been
collecting data for only 14 years. "It is possible that the 1980s was a warmer decade than the
1970s, but the important point is that there is no sign of global temperatures rising during the
1980s," added Dr Christy. The satellites record the intensity of radiation from oxygen in the
bottom four miles of the atmosphere. The higher the temperature, the more intense is this

radiation.[The Daily Telegraph, July 30, 1993]



CNN
Science and Technology Week

January 23, 1993

HEADLINE: Global Warming May Only Be Conjecture
BYLINE: AL HINMAN

HIGHLIGHT:

Atmospheric scientists utilizing satellites to measure global temperatures

claim global warming is a myth. Critics say measuring temperature from space is
proned to inaccuracy and may not show true trends.

MILES O'BRIEN, Anchor: A new study of satellite weather information throws cold
water on the already contoversial theory of global warming. The study was
presented this week at the American Meteorological Society meeting. CNN's Al
Hinman looks at the escalating scientific battle over the Earth's temperatures.

AL HINMAN, Correspondent: It's too soon to blame global warming for Southern
California's torrential, record-breaking January rains even though scientists

say growing urban air pollution could lead to more intense and longer lasting
storms, along with a rise in Earth's temperature.

THOMAS KARL, NOAA National Climatic Data Center: We're pretty convinced that
there has been global warming in the last hundred years. The level at which is
reported in that report is somewhere in the ballpark of three-tenths to

six-tenths of a degree Celsius, somewhere between a half and one degree

Fahrenheit.

HINMAN: The proof for global warming is based entirely on surface measurements
from thermometers often located in or near big cities. Most of those urban

areas have grown dramatically during the same period when Earth's temperature
allegedly has gone up.

JOHN CHRISTY, University of Alabama-Huntsville: What some people may see as a
rise in temperature as global warming is really just a rise in the kind of urbanization
around that temperature site.

HINMAN: Christy says the better way to take Earth's temperature is from a
satellite. In a joint project with NASA, scientists at the University of
Alabama in Huntsville continue tracking and analyzing atmospheric temperature



measurements made by NOAA's Tyros satellites.

Mr. CHRISTY: We found over 14 years that the temperature has fluctuated but
there is no trend. There is no upward or downward trend, it's zero.

HINMAN: That interpretation seems to knock down the widely held belief that
growing levels of greenhouse gases are slowly warming up the planet.

Mr. CHRISTY: Do you have data that are truly global or do you have data that are
misrepresentative of what is actually happening on the planet? Our data, we
feel, has brought precision answers to the question.

HINMAN: Other atmospheric scientists are not so sure, saying satellite
measurements are prone to error. Scientists say a lot more research, especially
with satellites, is needed before global warming gets a formal scientific yea or
nay.

O'BRIEN: The debate continues. In a few minutes, we'll give you a phone number
where you can order transcripts of our program. And when we come back we'll
meet an artist who can turn a skull into a face and find out how she's helping
police solve crimes.
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Jehn R. Christy
 Assaciate Professor of Atmospheric Science
University of Alabama in Huntsville
Huntsville, AL 35869

(1987)

| “ : :
' Climate dynamics, Global-scale processes, Satellite temparatures

| 1967-Ph.D.  Atmospheric Sciences, University of liinois
| 1984-M.S. Atmospheric Sciences, University of lilincis

1982-1987 Graduate Research Assistant
University of lllinois (summer 1985 at NCAR)

. 1978-M.Div.  Golden Gate Baptist Theological Seminary, Mill Valley

1973-B.A. Mathematics, Califoraia State University, Fresno

' 1984 - Associate Professor of Atmospheric Science, (tenure-95), UAH
i F o ! . ) |
. 1991:1994  Assistant Professor of Atmospheric Science, UAH
- 1983-1991 Research Scientist, UAH
_ instructor in Atmosphenc Science. UAH
Assistant State Climatologist

1987-1989 Senior Research Associate, UAH
instructor in Atmospheric Science, UAH

1983-1987 Instrucior of Mathematics
Parkiaind College, Champaign IL

1681-1982 Instructor of Mathematical Sciences
University of South Dakata, Vermillion SD

1980-1981 Instructor of Mathematics
: Yankton College, Yankton SD

1978-1982  Pastor: Grace Baptist Church, Vermilion SD
1973 1975 Science vasigt. Baptisl Hign Sehadi, Nyel, Kenya
American Meteorological Scciety

American Gecphysical Union
National Center ior Science Education
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Special Award, American Meteorological Society “for developing a global,
precise record of earth's temperature from operational polar-orbiting
sateiites, fundamentally advancing our ability to monitor climate.”

Award for Research in Physical and Mathematica! Sciences, UAH

Foundation
Distinguished Research Award, UAH Alumni Association
Medal for Exceptional Scientific Achievement

ers
ASA Technical Innovation Award, MSFC
naftmental Fellow, University of lltinols Urbana-Champaign
Outstanding Young Men of America
Sumrna Cum Laude, Phi Kappa Phi, Califomia State University,
Fresno

House Committee on Science, 9 March 19986

Senate Committee on the Environment and Public Works, 16 July 1997

Nature

. Science
. Journal ¢t Climate

Climsgtic Change

Global and Plaretary Chenge

Geophysical Research Letters

Joumal of Atmospheric Research

Journal of Geophysical Research

Quarterly Journal of the Royal Meteoralogical Society
International Journal of Climatology

Nationa! Science Foundation

NOAA/Global Change Program, Pathfinder Program
DOE/MNIGEC Southeastern Regional Review
NASA/Earth Science and Applications Division

' NASA/Earth Observing System TRMM

California Space \nstitute
Australian Research Councii

NOAA/National Evaluation Panel: Fegional Climate Centers 1691-4
NOAA/Nztional Review Pane!: National Climatic Data Center 19936
NOAA/Pathlinder Review Panel 1995-86

Chaij‘man: Atmospheric Circulation Requirements Panel, NPOESS (1896)
Chairman: Tempereture above surface layer , GCOS (1999)

Ala. Academy of Sciences, Panel on Environmental Concerns (1985-)
Greanhouse Detection Exoeriment (GEDEX/NASA - 1991)

UAH Giraduaie Council (1921-5. Aftemate 139G- 5)

UAH Graduate Cuitictlum Coinmiti2e (1953-5)

Southeast Regional Climate Center: Research and Technical Commitiee
Aspen Institute for Global Change, 1989

Intergovernmental Panel on Climate Change ( IPCC, Invited Key Contributor)
1995 Scientific Assessment of Climate Change

National Academy of Sciences, Climate Observations (1995)

IPCC (Invited Contributor) 1994 Radiative Forcing of Climate

IPCC (Invited Contributor) 1992 Scientific Assessment of Climate Change



"hksrf {J l'*,’! ey R Spencef and E. Lobl, 1997: Analysis of the merging procedure for the MSU daily
tetp;peratwa me serias. J. Climate (submitted).

H I
: _lm ﬁ“* Spencef ag\d D. Braswell, 1997: Satellite temperatures are accurate, Naiure, (in

.-‘_: 1

! RW., ..[|H Christy, and N.C. Grody, 1996: Analysis of ‘examination of “giabal atmospheric
{ Iom&emture momtonng with statellite microwave measurements™. Climatic Change, 33, 477-489.

CI’JI'ISM J. ﬁi wl 9% Arctic 1emparatures above the surface layer from the microwave sounding unit. Arctic
I Monuormg arrd Assessment Program's Scientific Report. (in press)

Bqlin .C and d R. Christy, 1996: Analysis of satellite-based estimates of (ropospheric diumal
i iemperature range. J. Geophys Res., 101-D8. 12,827-12,832.

Parker D E. H. Wllson P.D. Jones, J.R. Chnsty, C.K. Folland, 1996: The impact of Mount Pinatubc on
wbrﬂo -wide témperatures International J. Climatology, 16. 487-497.

Crirlsﬁr,,J R ‘1995 Tempera'ure above the surface layer. Ciimatic Change , 30, 455-474.

Ch s_ J,h and R.W. Spencer, 1995: Assessment of precision in temperatures from the Microwave
 So numdu its. Crimeti Chango 30, 97-102.

C_!HS J. R Spencer and R.T. McNider, 1985 Reducing noise in the MSU daily lower tropcspheric
! =g talt ratum data set. J Climate . 8, 888-896.

Chr‘sty LR and J. Goodridge, 1295: Precision giobal temperatures from satellites and urban warming
ﬂelcls of nqn-satollne data. Atmos. Env. 29, 1957-1961.

Ai en, M R., G MlC Blumberg, J.R. Christy, R.T. McNider, D.T. Llewellyn-Jones and C.T. Mutiow, 1694
G!Dba! Chanige Detectiory. Nature, 370, 24-25,

..R.W. Knight and J.R. Christy, 1994: Global and hemispheric temperature trends: Uncertainties
, re ed to madequate spatial sampling. J. Climate, 7, 1144-1183,

Chmsﬁr JR, andH T. M.Niuer 1864 Satellite greenhouse signai. Nature, 367, 225.

CAms{yJJ R.a SJ Dmuuhet, 1994: Variability in daily, zona! mean lower-stratospheric temperatures. J.
Q&'m*te 3’ 106-120.

Smnbeiv R. W und J.R. Christy, 1683: Precision lower stratospheric temperature monitoring with the
S Vahdaﬂnn and restte 1978-91. J. Climste . 6, 1194-1204

Dbi\u;n ,r- Q. aqd Jd.R. Chiisty, 1292: Solar adistive 1orcing a. seiezted incatons and evidense for gioba:
{ iower tropogipheric cooiing following the eruptions of El Chichor and Pinatubo. Geophys. Res. Lett.

19, 2%13 2316

T qnbprh K.E.J R Chrigty and J. W. Hurreil, 1992: Monitoring global monthly mean sutface
mmperamrds J. Climate, 8, 1405-1423,

Spencqr R.W. and.! R. Chr!s‘y 1992: Precision and radiogsonde validation of sateilite gridpoint
B ta-nperaﬁ.uralanomahes Part . MSU channe! 2. J. Climate, 5. 847-857.

1

- ]




: ind J. ﬂ Christy, 1992: Precision and radiosonde validation of sateliite gridpoint
| terrp rature anomm Part II: A tropospheric retrieval and trends during 1979-90. J. Climate, 5,

w
P
a8 T
2 ’m
=

(e r(styp R..1 9&1 Dlabaﬂc heating rate estimales from European Centre for Medium-Range Weather
Ferccasts anatyses. J. Geophys. Res., 96, 5123-5135.

Spelru're.{ AW, a o U Chrisy, 1991: Response. Science, 251, 317,

Sp FI W .1 H phnstypndN C. Grody, 1991: Precision tropospheric temperature manitoring

: ;19 1990 afaaogeogn Palasoclimatol. Palaeoscol. (Global Planet. Change Sect.). 90, 113-110.
S,pmce? H W. and J. R. Christy, 1990: Precise menitoring of global temperature trends from satellites.
¥ Sm?nce 2417 1568-1562.

Spmcaq, RW. |J R. Chnsty and N. C. Grody, 1990: Global atmospheric temperature monitoring with
satetihte mic: bwave measurements: Method and results 1978-1985. J. Climate, 3, 1111-1128.

Chrtsty,'J R., K. E. Trenperth and J. R. Anderson, 1.~.¢89 Large-scale redistributions of atmospheric mass.
d‘mare 2! 137-145.

Trérberth K. E., U. R. Christy and J. E. Olson. 1987* Gioba! aimospheric mass, surface pressure and
l water vaporvana*lon' J: Geophys. Res., 92, 14,815-14.626.

Ch ﬂslag = R.and K. E. Trvenbérth, 1985. Hemispheric interannual fluctuations in the distribution of
ampsphenc mass. J. Geophys, Res., 9C, BOS3-8065.

;K'.:E nd J. R. Cﬁr‘sty 1985: Globa! fluctuations in the distribution of atmospheric mass. J.
G]tqpbys R 90 8042-8052

l
anmbl_ms__.g E &5

CH nsty . "Thi MSU Datz, 1979 ic the Present." Global Change. A. Speranza, S. Tibaldi and R.
i Fa echr (: 4 Europcan Commission, Luxembourg, 1995, 431 pp.

Trit

h risw, J. K., Monttonng Giobai Ternperature Changes from Satellites* Global Ciimate Change:
mpffcaﬂom Cha'lenges and Mitigation Measures, S.K. Majumdar, L.S. Kalkstein, B. Yamel. EW.
. Miller and L. M Resentfeld Eds. Pennsylvania Academy of Science, 1992, 566 pp.

Q

"ii'.?'_"

e |
51 e :
er]sﬁy, IJ.R. andER. W. Spencer, 1993: Monitonng gioba! temperature from space. Storm, 1, 18-24.
| H :
C_t!' rg‘st'y,g% -R., 19¢3: Global Warming: Let's Cool the Rhetonc. Huntsville Times, Atlanta Joumal. 22 April
S 1993, )

b P

Chnst' J.R.,1947: Global atrnosphenc temperaiures trom Microwave Sounding Units since 1979.
| A a:-man Ge Oph}'Sl’C-al Uniion, Spring Mesting. 26-30 May 1997, Baltimore MD.

F'mtedings Etgth Symposium on Global Change Studies, American Meteorciogical Society, 2 -7
f det '1997 Llong Beach CA.

I
I I

N
i

(jL dsty. .J. 1997 Assessing the long-term stability of the MSU 18-year globai temperature time series.
i
i

1
] 1

oy



-:-—%

""-71

' I
i
{

i
:
i
i
ty; J.R., 199{5 Globat atmospheric temperatures from satellites since 1879. American Geophysical

Ch*\d )
S L'lnm, Fall Meelmg 15-19' Dec. 1996, San Francisco CA.
Chtisty. J R. 1¢ The satellite temperature record. US Global Change Research Program, National

=

$orrunar 2 y 1996, Washingtor: DC.
sty J. 138 199:,} Glabal wa ing not found in high precision sateliite temperatures. Proc. Changing
E.«; _ me,mnf Hop vilnerable are we? 14-15 October 1893, Indiana University.

Sih The uncaqtamtles of global temperatures in the global warming context. Proc.
Mf Bual‘ness Exposition/Symposium. 12-14 May 1982, Huntsville AL.

|

Chhsty JR. 199n Thie MSU data, 1879 to the present. Proceedings, First Demeira Meeting on Globa!

l thge 28 October - 1 November 1991, Chianciano, Htaly.

f:
lesty 1.R,1991: The uncertainties of global temperatures in the global warming context. Conference

o ProqesdmgsJ Pittsburgh Coal Conference, 14-18 Octaber 1991, Pittsburgh PA.

S cer R. W amd JR. Christy, 1931: A physical interpretation of brighiness temperatures from

. Microwave Spunding Units. Proceedings of the 5th Sympaosium on Cifmate Vanations, 14-18 October
‘1993 Danvér CO.

Ngnrevs tiq view Conte Publi

! .'

Qr r:sty J R., 1996 An upper.tropospheric retrieval of the tropical atmosphere. Proc., AMS 7ih

L Sy p&sm bn Global Change. 26 Jan. - 2 Feh 1996, Atlanta GA.

Chrisiy kR, 19&1)5 Merging strategles used ir the MSU global temperature datasets. £OS, 76, $50.

" $'r5 Spnng Meeting American Geophys. Union, 30 May - 2 June 1985, Baltimore MD.

Christy, JR. 19 L Forcang faclors on the globa! lower tropospheric and stratospheric temperatures.

: F'IDC AMS h Sympacsium cf Global Change, 18-20 Januaty 1995, Dallas, TX.

Ai[an. M R., JIR. Chnsty M.J. Murray and C.T. Mutlow, 1994: Potential impact of sateliite-derived data sets

o4

on glooat cn#nge detection. Proc. 18ih Climate Diagnostics Workshep, 15-19 November 1994,
- , Go%tege Parh: MO,

I\r‘isly.. JR, 19!-)4 Hev:smg global tropospheric and siratosphetic temperaturas due to satellite orbit-
-tamq- degradation Proc. 19t Climate Diagnostics Workshop, 15-19 November 1994, Coliege Fark,

i

Ernsty. J;H and C.-S. Yoon, 1994 Can we predict daily global temperatures? Proc. 19th Climate

Dmnosacs Workshop, 15-19 Novemter 1994, College Park MD.

Chrlsty,}d R. and J.J. Hniio, 1994: Compariscn of GCM and MSU temperatures for the AMIP expenment
HG?S -88). P'oc Sixth Conf. Climate Vanations, 24-28 January 1984, Nashville, TN,

et ﬂsty LR, arnd RY McNider, 1994, Detecting Global Warming using @ Pracise Bt Shon (15-vears:

. j Sahailue Data Set. Proc. 6th Symposium Global Change. 24-28 January, Nashvilie TN.

Chnsty J.R.and C.-S. Yoon 1993: Forecasting lower -tropospheric temperatures with 11-15 day lead
“time. Prvc fa‘th Climate Diagnostics Workshop, 1-5 Novernber 1883, Bouider CO.

dmsty. JR,, amd R.T. McNider, 1993: Detecting Global Warming using a Precise But Short (15-years)
Salellite Da(a Set. Froc. 18th Ciimate Diagnosiics Workshop. 1-5 November 1993 Boulder CO.

il .

2 i
.’

e




-

|
I

Cnhgry u.$ . 1993 Regional to Global Scale Temperature and Precipitation Inferred from the Microwave
g ourders bnth Pacific Ciimate Workshop. 5 April 1883, Asilomar: Pagific Grove CA.

; 7

Ghnpty, - 19§3 Pracmn global temperatures from satellites. Proc. International Conf. on

j .Susia! ble Dave!bpnunf 25-29 Jenuary, 1993. New Deihi, india.

F@ﬁ!i:i){. RS, ap .. Criiety -1989: On {he relationstip between ndian rairfall and tiapospheric end
i strago*m {temperatures. Proc. inteationai Cont. on Sustainable Development. 25-29 January,
New Delhi, indaa_ 6 ¥

i |
i | S0 I i
: C}h 'iiilrj.s qndl .D. ¢soodndbe '1893: Homogeneous time series from sequentially launched polar

s, MSU dlamnels Proc. Eighth Conf. Applied Climatology. 17-22 January, 1893. Anaheim,

F¥',0bertson F. Fi - Batron, S_J. Goodman, D. Fitzjarrald, E. Bishog, J.R. Christy, S. Thompson, D.
. | Poliard, 169 Genesis climate model: Intercomparison with multip'e climate data bases. Proc. Fourth
§ HMS Symposium on Global Change Studies, 17-22 January, 1995. Anaheim, CA.

1 %
Ohbsty ) 'Fl 92 Inpacts on global temperatures due to Mt. Pinatuba and the 91-92 ENSO. Proc.
: 1 ‘mra Cfimate D«agnosucs Workshap. 19-23 October 1982, Norman OK.
Cristy, §.R., R.T. McNiderand F.R. Robenson, 1991: A comparison of CCM1 and MSU temperatures for
" 979 1986 Pree. Fxﬁh Symposium on Climate Variations. 14-18 October 1991, Denver CO.

:'iﬂad', J. R an K.E. Trenberth 1981: Monitoring global monthly surface temperatures. Proc Fifth

I iS)'!ﬂp'rzlﬁs:wn qn C?uinare Variations. 14-18 October 1991. Denver CO.

l I
hyisty, J ﬁl andjq W. Spencer 1980: Global temperatures from Microwave Sounding Units. Proc.
Fiftqehm Clirpate G:agnosrfcs Waorkshop. 28 Oct.-2 Nov. 1990. Asheville NC.
: i | 1 a
Christy, J.R., and/F.R. Robertson, 1290: The CCM1 at MSFC: Validation against sateliite (zyer

~{tem returesand ECMWF anaiyses. Workshop on the NCAR Comrunity Climate Model. 16-20 July
19 Bouidar CO;
. 1

|
C}; nd‘R W. ,Spencer. 1990: Global tropospheric lemperature variations since 1979 as
: glzabﬂred f the: Microwave Sounding Unit. Proc. Climate Variations , 4-7 February, 1280, Anaheim
i 1
i
L]
Spencpr' Fi W., d dJ. H Christy, 18990: Giloba! tropospheric temperature monitoring with passive
mhrbw‘ave ra aometers Proc. Clirmate Variations, 4-7 February, 1990, Anaheim CA.

—=k

L o O__

Kinngsd -

i
Chri $3 4 R anc Fi w, 'Spenoer 1989: Globai trepospheric temperature variations since 1979 as
; "ed the Microwave Sounding Unit. Proc. Fourieenth Ann. Climate Diagnostics Workshop,
: 16 Oct 1989 Scripps Institute of Oceanography, La Jola CA.
ograpny,

Splm 11 R W, apd J. FI Chnsty, 1989: Gilobai tropospheric temperature moniloring with passive
rowave rﬂdiomelers Proc. Fourteenth Ann. Ciimate Diagnostics Workshop, 16-20 October. 1589,
Scr 206 Institite of Ceeencgrapty, La Jolls CA

F(pbbd-son F.R ., ana LR, Chnsty, 1988. Glonai analyses of waier vapor, cloud and presipitation
3 | constrained by SSM retrievals. IAMAF 82. Fitth Scientific Assembly of the Internationai Association
6 1Metamolo Jy and Atmospheric Physics. 31 July - 12 August, 1989, University of Reading, UK.

|
H 'tsqn. F.R., R.W. Spencer and J.R. Christy, 1988: Geophysical parameters from micrcwave
l fetrevals.. Wi rkshop on tiie use of Satelite Data in the European Centre for Megium Range Weather
Fclebasts mga et B-12 May 1689, Reading UK.

I :
(REL I
Ll

ot %1

o gy
.'Jy_"....- w cava




|
{ i
i i
1 5
Ch*lsty, J R., 198° Global distribution of diabatic heating rate estimates. Symposium on the Role of
i
i

[

Clouds'in Atnpsphenc Chemistry and Global Climate. 29 January - 2 February, 1989, Anahieim CA.
Ligy o f E
ch{m, J.A., 1888: Giabal scale diabatic heating distibutions and atmospheric mass ancomalies. Proc.
, T'h!rrbenrn Antn Climate Diagnostics Workshop, 31 October - 3 November 1988, Boston MA.

|
I
Ch IQI\{ J R 195tLLor_:g term climate variability. Prce. Alabama Irrigation Conf., 17 November 1988,
. Monigomery '-
1 BN
Batkfsr[i S J GyaLum and J. R. Christy, 1987: An examination of a strong gravity wave
opa expfosive cyclogenesis. Third Cont. on Mesoscale Processes, Vancouver B.C.,
21 qe August, 1987.

Chiity, LR, 19 : ' Very- Larg&sca:e atmospheric mass redistributions. Proc. Eleventh Ann. Climate
! D:agnosf:cs afkshop, 14-17 October. 198€, Urbana IL. 318-322.

T bqnh K. E.ardJ. R Christy, 1985: Global fluctuations in the distribution of atmospheric mass. Third
Conf Climate Variations and Symposium on Conternporary Climate: 185¢-2i00. 8-11 January 1985,
Los Angeles CA 48-49

Chﬁsty J. R, and K. E. Trenberth, 1985: Interannua! variatility in the distribution of atinosgheric mass
: Third Com' Climate Variations and Symposium on Contemporary Climate: 1850-2100. §-11 January
. s198&. Los A les CA. 46-47.

Trepberm K. E. d J. R. Christy, 1985: The Southem Hemisphere circulation during FGGE and its
! 1.depresentatw ness. Proc. First Nat. Workshop on the Globai Weather Exp., 2, National Academy of
$dei!des Waehington D.C., National Academy Press, 646-667.
e !
: ; P-d !



my. J R. 1996 The Unoertmrdy in the Climate of Global Change. National Mining Association.
Naf»ona! Preqs Ciub 30 September 1996, Washington DC.

Chisty, LR, 18 i Temperature above the surface layer. Global Climate and Observing System
Wdrkslrop, Ash vllb NC, 8-11 January 1995
C H 1 Pracisron dlobai temperatures from satellites. Electric Power Research Institute

_.:.__._____?:r____ S .

hop r28 September 1993, La Jolla CA.

Chtusty JFI 1993: mtroductlon to microwave temperature measuiements. Univ. Kyoto, Univ. Tokyo,
Japan Saielln}a Agéncy (Tokyo), Environ. Res. Inst. (Tsukuba). 30 Aug. - 3 Sep 1993, Jepan.

CN:sty, J.R. 1993 Data products from the microwave sounders. National Climatic Data Center, 24 June
; ,199:1 Ashe le NC.

Chhsry‘ J R. 199:.1 Global Temperature Measurements and Their Importance for Government Regulation.
=Alabama Dc:* Env. Management Conf. Clean Air Act. 25 March 1993, Montgomery AL.

Chnsty‘ J R., 1993: Glohal Temperatures from Sateliite Measurements and Climate Change Through
aolbgtc H:s!bry Birmingham Astronomical Society. 23 Feb. 1993, Hoover AL.

Ch nsty, J R. 1992 The unuenatnty of gigbal temperatures in the globa! warming context. Tn-State Hign
: ]Sd’iocn Scxence Teacher Conference. 12 QOctober 1992. Pittsburgh, PA.

Ci"n my. J R., 1992: The mc:edalrny ot globa! temperatures in the global warming context. University of
A!ahama. Bir ingham. 25 Septembor 1992. Birmingham AL.

Cpf:sw J R T 99 The uncerta:n’o, of giobai temperatures in the global warming context. Visiting
; .Schdlats Goﬁ qumm Moorhead State University, 4 May 1992, Moorhead MN.

Chirsty,d A. 199 Global climate incde! validation using MSU temperatures. AMIP LLNL Workshop. 19-
(21 Fébruarv 1932, Berkeley, CA.

41 y J R., 1199{ Validation of Microwave temperatures. The Global Hydrologic Cycle. 22-25 July,
9 11 The Pennsytvama Statz University, University Park PA.

Ch i fy.., R., and R W. Spencer, 1991: Precision and Validation of MSU temperatures. Enhanced
Gme'mouse borecﬂon Experiment (GEDEX), 9-11 July 1891, Columbia MD.

—.-u....--_-....-\._ i

Ch ltly, J.R., 1999: Validation of MSU temperatures and comparison with surface iecords. 2 July 1991.
| Stazé Dept. of “ydrology, Sacramenta CA.

qu:sty, ,..FL, 199 Vahdatrou of MSU ten-peratu'es and compariscn with surface records. 27 Jure 1991,
| Borpes Instiution of Ocernosaprty, La Jotia 22

Chiisty, 4.R., 1897: Tre MSU record and Giobal Werming comparisons. Atatama Coai Forum for state
regls1a10rs 1 May 1991, Monigomery AL.

Chhsw. JR., 1991 Measuring Global Temperaturas from Satelites. Science Week Lactures UAH.
iy Unwerscty oi Aiabarna in Huntsville. 25 April 1891. Huntsviile AL.

Chl styi J R.. 19 : Press conference on publication ¢f global temperatures from MSU data. Marshall
i Space Flight Center, 26 March 1990). Interviews appeared in national and international print media,
. with voice mtdmcsws and orMfilm clips carried on Naticnal Public Radio, British Broadcasting



e ————

atian, ood vMorning America, Today Show, network television news. Secretary of Energy
$Watkins met R.W. Spencer and Christy for a 90 minute private briefing at the university to
hsfsuss tna |mpact these resuits would have on the national energy policy.

wfnasbd @. g J. R Chﬂs‘y 1990: Climate monitoring from spaced-basad serisors. Symposium on Global
At Hange, A Southetn perspective. SERCC, 21 February, 1890, Charleston SC.
| &

[ J R. 1961? Gh*nate Variability in Alabama. Alabama Water Resources Association and Aiabame
att{u'l Rasou $ Comm:sslon 17 August 1989, Gulf Shores AL.

i |
{ I

. :aar 1989 Glcbal Change, Is The Sky Falling? Canference of the Alabama Public

qakhsA atton 27 Apiil 1988, tobile AL.

im.; R., 198-3 ECMWF Analysis of Moisture. The Globa! Water Cycle: Past, Present and Futore.

!Second Annual Earh System Scierce Center Workshop, 26-2§ July 1988, The Pennsylvania State

| Un:versatyl State College PA.

Chh;l:tﬂf J R 1988 Cll'nale Variatility and the Current Drought. The Weather Chamnp! 1988 Crought
1Sy11po’sium 14 July 1988, Steuffer Hotel, Atlanta GA.

o
|
ch

Ch

Ch

i;“ .J R 1988 For the Record: The 1988 Drought. Alesbama Public Teievision. 22 June 1886,
|
i

ontgomerym
el )

1)
1 I
bl
21
b
! H

an
i

TOTAL P.10@



:
)
‘
’
.
!.'
10y 1
1
e
is]
Pl
l.‘
e
ll
i
il
e
1
|
i
'|.
Is
i-
1
i
I!
'
3|
i
)
'

Séteqllﬁe ‘Thermometers’ Are Quite

Accurate

by
JOhI’l R. Cl"II'IS‘tY
Earth System Science Laboratory

- University of Alabama in Huntsville

Huntsville AL 35899
205-922-5763 (voice)
205-922-5755 (fax)
christv @atmos.uah.edu

Roy W. Spencer

' NASA/Marshall Space Flight Center

and
William D. Braswell
Nichols Research Corporaticn

=t L

—h, appLar i
Nature — Set 26,1997

1 July 1997
(CX3101C)



a2 B . -

By
20 5
LI

:'-“-ét

l

:ellite Je'l'l'luetj'rm:m;aterss’ Are Quite Accurate
: ‘.oWer trog osphenc temperatures from satellites have excellent long-term
istaﬁahty deinonstrated by comparisons with independent atmospheric
! mbasurem+-1ts from weather balloons. These results contradict Hurrell and
Trenb-arth 61 99?) who claimed the satellite data have significant discontinuities.

] Hbui;:doas;one ‘;measure the temperature of the atmospheric layer we label as
| the fs'!o'wer troposphere (surface to 7 km)?

- Twc:: dlch* an!d independent methods are used today: (1) balioon-bome
inbt;‘ument paclcages (radiosondes) that rise through the atmosphere and, (2)
i satellta-méasured intensities of microwave emissions from atmospheric
oiaygen whsch are propomonai to temperature.' The latter method relies on

‘ pclar—obitng mmrowave sounding units. We analyze the lower tropospheric
Terﬁperatu ldentiﬂed here as T,
iﬁeoentty. ﬂurrell and Trenberth (1997, hereafter H&T) estimated the lower
u'oposphe*lc temparaturﬂ- indirect!y using variations of sea water (or “sea
surfaoe') thpera‘tures (SSTs).> When comparing their SST-based estimates
' with Tzn in| the tropics (20°S-20°N), they found two relative temperature jumps,
1c:»r‘na :h Seltember 1981 (0.25°C) and one in late 1991 (0,10°C). They claimed
thae B.bmps ;wsre due to probiems with the satellite rneasurements.
|

|

! To chsck the Glalm for 1981, we compare T,, against temperatures measured
mdeapend ntiy at tropical rad:osonde stations. We compute the average
, ttopasphe c temperature at each location for both radiosondes and satellites
IE fcr the tw:r years before September 1981 and the two years after. (Using only 4
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;/e rs of j:ﬂuosonde data assures instrumental inconsistencies are essentially
t.) ! '

nun-ﬁxnst

! i
'.F&Hr éiaﬁofla inithreé latitude bands (£15°, +20° and 25°) the latter 2-year
! ,avqrqga tjnp_efaturaa minus those for the the earlier period are —0.04, 0.00 and

~002°C spec!:tively; The same differences for T, are ~0.04, ~0.03 and -~

E L)OS"C esdi two ihdependént direct measurements of tropical troposgheric

&émperatu es befors and after the alleged jump agree within £0.03°C, indicating
%nd “spuno?s ;dmp of 0.25°C.*

i

L =lf the spuhous ;umps claimed in H&T are real, trends over the pericd since

1979 sho&*ld s.how clear differences of 0.1 to 0.2°C/decade between T, and

H irédo_sond S. Trends from several multi-station radiosonde datasets (cne which

lusediover; 1300 :siations worldwide and three datasets which had no changes in
wnsirumen%hon all agreed with T,, to within =0.03°C/decade, the level of

' :uncartaanty we ihad previously ascribed to the satellite data.>*"*

; | * .
H&T propésed Iﬂ’le idea that merging NOAA-07 data into the time series caused
thq 'fspum:}us iump in late 1981. Figure 1 disproves this claim by displaying the
indb;iend%nt anomaiaes of troplcal T.a from NOAA-06 and NOAA-Q7 separately.
1A !:ﬁsplao%ment of 0.25°C would be clearly evident, but nothing of that
maign:iudq is ’found Note also the intersatellite agreement of anomalies,

un@catmg !a Ievel of intersateliite pracision, which is 5 to 10 times better than
;Hh!:'r;ls app?roxminahor;.

s‘Audmo"taii specuiatlons about the “spurious” jumps (i.e. surface emissivity

iva‘muons{or disagreemernits with the rigid SST/troposphere linkage found in

‘dimﬁie rr#odels) are not supported by any observational evidence. Other
;st;u;dnes have shown that surface emission variations do not significantly impact
trop’eal a\ eraées and that multi-decadal variations in the surface/troposphere

' frqlaiionshgp da occur.>'0!



i Ih iélﬁlmmarf. -cla@ims oi_ large and spurious jumps in the T,; satellite dataset are
; noi suppon d by eithé_r of two direct and independent measures of tropospheric

;' temparatur s. |
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,,? | 20°8-20°N

'iFugu 1 Monthly temperature anomalies (°C) for the tropics (20°S-20°N)
i lcomy uted independently from two satellites, NOAA-06 and NQAA-Q7 for July

11981/to April 1983,
|

Monthly Anomalies

NOAA—OG vs. NOAA-07

0.0°C

NOAA-06 minus NOAA-O7

s = 0.026°C
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e wfa@cais.com
The National
Fuel Supply
Cooperative
PRESS CLIMATE CHANGE PRECAUTIONARY PRINCIPLE:
MATERIAL RISK OF CATASTOPHIC COOLING GREATER

THAN CATASTROPHIC WARMING

(Arlington, VA — May 19, 1997) Western Fuels announces release of a new scientific
paper from the Office of Climatology at Arizona State University examining future
climate in the context of “the precautionary principle.” The paper’s author, Craig D.
Idso, concludes:

Many people are predicting imminent catastrophe from a few degrees of
potential global warming. For this scenario, however, there is little historical
precedent. Ice ages, on the other hand, are a regularly-recurring feature of the
current geologic epoch of earth’s history, with up to 20 of them having occurred
at 100,000 year intervals over the past two million years; and based upon the
record of their past periodicity, many scientists believe we can expect the next
one to commence any time now. As a result, the precautionary principle suggests
we do nothing to prevent any minor to moderate tendencies for warming in the
near future, especially when such warming would actually improve the “living
standard” of the biosphere and when we face a real and present danger from the
next “scheduled” glaciation. If anything, it suggests we should encourage
activities that tend to warm the planet, or, at the very least, refrain from adopting
policies designed to arbitrarily discourage the utilization of coal, natural gas and
oil as modern industrial fuels. :

Western Fuels Association general manager and chief executive officer Fred
Palmer says |dso’s work is provocative because those who are concerned about the
potential for apocalyptic climate change themselves invoke the “precautionary
principle” in arguing for policies to limit emissions of carbon dioxide. “With increasing
real-world evidence suggesting that any anticipated warming of climate will be benign,
a rational person would examine the very real potential of another ice age against that
backdrop and conclude concern for climate catastrophe from greenhouse warming is

 misplaced, at best.”

(more)

4301 Wilson Boulevard, Suite “805 = Arlington, VA 222034193 = Telephone 703/907-6160 « Fax 703/907-616] » E-mail wfa@caiscom



PRECAUTIONARY PRINCIPLE
Page 2 of 4

ldso’s paper (Climatological Publications Scientific Paper #26, “Future Climate
and the Precautionary Principle: The Other Side of the Story”) sets out to determine
what constitutes an “adverse climate” in the context of applying the precautionary
principle as a reasonable approach to decision-making. The precautionary principle
seeks to minimize or avoid unnecessary risks. He writes, “Like Goldilock’s assessment
of the thermal state of the Three Bears’ porridge, we can safely say that an adverse
climate is one that is either too hot or too cold. But how hot or cold is too hot or cold?
What is the ‘temperature of neutrality’ from which such climatic deviations are

measured? And what is the probability of either extreme occurring?”

Idso’s paper considers the consequences of real-word temporary weather
fluctuations, moderate climatic excursions of the last thousand years, and full-fledged
climate disasters either experienced in the past or predicted to occur in the future.

In examining the consequences of extreme weather events, he concludes,
“Many negative consequences can and do result from typical real-world heat waves
and cold-air outbreaks. For the most part, however, society has learned to live with the
effects of these temporary weather fluctuations. What is more, they will always be a
feature of our climate, even if earth’s mean temperature were to coincide with the ideal

temperature of neutrality.”

Idso then examines the record of the consequences of two historic shifts in the
earth’s mean climate state — the Medieval Warm Period between the 10" and 14"
centuries, and the Little Ice Age which persisted between the 16™ and 19" centuries —
and their impact on earth’s plant and animal life. He concludes, “It would appear that
earth’s flora and fauna, including mankind, fared far better during the former period.
Indeed, there is an acute absence of negative literature regarding climate conditions
experienced during the Medieval Warm Period. Hence, the observational evidence
seems to suggest that earth’s ‘temperature of neutrality,’ i.e. the mean global

(more)



PRECAUTIONARY PRINCIPLE
Page 3 of 4

temperature that minimizes adverse consequences, may well be somewhat higher than
that of the planet's current average temperature. And with atmospheric CO,
concentrations on the rise, this ‘ideal’ temperature could go even higher; for it is one of
the better-established facts of science that the optimum temperature for plant growth in
almost all species actually rise with an increase in the air's CO, content.”

Idso then examines full-fledged climate disasters, either extreme global warming
or extreme global cooling. In the case of global warming, he assesses its theoretical
basis in the context of the published work of the Intergovernmental Panel on Climate
Change (IPCC) Working Group | (“The Science of Climate Change”) and Working
Group Il (“Impacts, Adaptations and Mitigation of Climate Change”). On the other
extreme — extreme global cooling — Idso notes, “We have no need to consult the
predictions of theoretical models to obtain the insights we seek; for the earth has much
to tell us, as it has revisited this state repeatedly. And where the predictions of global
warming are uncertain, and its consequences dubious, the reality of earth’s repeated
ice ages and their many ramifications are literally ‘etched in stone’ in the geologic
record of the planet.”

“It should be obvious that the biosphere is much more capable of withstanding
the results of severe heat than it is of coping with the consequences of extreme cold. A
meter’s rise in sea level would indeed pose problems for many of earth’s coastal areas
and some islands; but in contemplating the prospect of having an entire third of the
planet’s land area covered by a mile of ice, it pales in comparison, barely meriting
mention in the same breath,” Idso concludes.

As to the relative likelihood of either of the two extremes occurring, Idso admits
the prospect of extreme warming has no track record from which to make predictions
and notes that in the case of extreme cooling, the present inter-glacial (time between
ice ages) is already 10,000 years old and that the next full-fledged ice age is due to
appear (geologically speaking) any day now.

(more)
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“In applying the precautionary principle to the subject of future climate, it is clear
that the most likely adverse state we may shortly have to deal with is another of the
recurring ice ages that have plagued the planet for most of the past two millennia,” he
writes. “And how does one combat cold? By turning up the temperature. Or, at the very
least, by not doing anything to prevent a minor amount of global warming, especially
highly questionable global warming. And one surely does not implement incredibly
expensive anti-warming programs to prevent what could well be purely hypothetical
warming. Reality and logic therefore attest to the fact that it is the height of
irresponsibility to attempt to reduce the burning of fossil fuels — in the face of the very
real and present danger posed by the next full-fledged ice age that is looming on the
geologic horizon. And when it is remembered that earth’s ‘optimum’ climate is one that
may well be significantly warming than it is now, that regulatory medicine begins to look
more and more like the poison it truly is. Carbon dioxide, on the other hand, is the elixir
of life, comprising the primary molecular link between the animate and inanimate world.
Any amount of it that humanity could possible put into the air by the burning of fossil
fuels will only amplify the totality of earth’s life processes and enhance the robustness
of the biosphere.”

NOTE: A copy of Craig D. Idso’s “Future Climate and the Precautionary Principle: The Other Side of the
Story” can be obtained through Western Fuels Association, Inc., of the Arizona State University Office of
Climatology. Contact Western Fuels at 4301 Wilson Boulevard, Suite #805, Arlington, Virginia 22203-
4193 or by calling (703) 907-6160. Western Fuels' E-mail address is wfa@cais.com.

Western Fuels Association is a cooperative enterprise operating on a not-for-profit basis to provide coal

for the generation of electricity by consumer-owned electric utilities throughout the Great Plains, Rocky

Mountain and Southwest states, and in Louisiana. Western Fuels' 23 member/owners are rural electric
generation and transmission cooperatives, municipal utilities, and other public power entities.
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SEVERE FLOOD/DROUGHT IDEA ALL WASHED UP

alk about covering your bases.
T“Wanner temperatures will lead to a

more vigorous hydrological cycle; this
translates into prospects for more severe
droughts and/or floods in some places and
less severe droughts and/or floods in other
places.”

So said the notorious Intergovernmental
Panel on Climate Change in its 1995
report—one of our favorite passages simply
because of its complete lack of content.

Recently, however, the Consensus of
Scientists which authored the report has
shifted to a more extreme position.

On the February 26 segment of Dateline
NBC, for example, Stanford professor
Stephen Schneider said that with green-
house warming, “You'd see increases in
intense storms, you'd see very intense
droughts and floods...".

Here’s the logic behind their argument.
As the atmosphere warms from increased
greenhouse gases, evaporation of surface
water will increase the amount of water
vapor in the air. The warmer air coupled
with a more moist atmosphere will produce
conditions ripe for the development of
heavy precipitation. Simultaneously, dry
places (which add little moisture to the air)
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Figure 1. Percentage of the Untied States experiencing
severe of extreme drought conditions (top) and severe or
extreme wetness (bottom).
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will remain dry or get drier. Thus, green-
house gases will generate a climate with
more extreme droughts and more floods.

This scenario is so filled with illogic, sci-
entific leaps, and a lack of understanding of
atmospheric processes that we could flood
several WCR issues. But let's take the
proposition at face value and test the valid-
ity of the hypothesis that we're experiencing
more simultaneous rainfall extremes (wet-
ness and dryness) over time.

To examine these trends over the United
States, we looked at the Palmer Drought
Severity Index (PDSI). This measure is com-
monly used to examine the severity and
extent of drought conditions at particular
locales. Based on precipitation and temper-
ature, the PDSI estimates the supply of
water compared with the climatic demand
for water, or the evapotranspiration (ET).
When ET is greater than rainfall over some
period of time, the soil dries out and
drought conditions begin to set in. This sit-
uation is characterized by negative PDSI
values. In contrast, when the soil is satu-
rated and rainfall continues, the excdess
water flows overland into streams and
rivers, and in some cases can produce
flooding (excess precipitation is indicated
by positive PDSI values). The index is
standardized by site and typically varies
from -6 to +6. In general, positive PDSI
values are associated with increased crop
yields, and negative ones with crop failures.

In our analysis, we examined the percent
area of severe and extreme drought (DSI
less than —3) and severe and extreme wet-
ness (PCSI greater than +3) for the United
States since 1895. According to the
Consensus of Scientists, we should be see-
ing simultaneous increases in each (more
severe flooding and more severe drought).

Figure 1 (top) shows the area of the coun-
try under severe or extreme wetness for
each month since January 1895. While the
overall mean value is about 11 percent, the
wet areas are sufficiently extensive over the
past three decades to produce a statisticaily
significant upward trend. However, there is
no long-term trend in severe or extreme

dryness (Figure 1, bottom), as values have
averaged about 10 percent over the past

- century.

But is there a simultaneous correlation?
In other words, do months with severe
drought in one region also see heavy pre-
cipitation in another region? Such evidence
would support their hypothesis of extremes.
Each point on Figure 2 shows the percent-
age of the United States experiencing
severe or extreme wet conditions vs. the
percentage experiencing severe or extreme
dry conditions for each month since 1895.
Notice that the correlation is markedly (and
statistically significantly) inverse. When a
higher percentage of the country is experi-
encing severe drought, the percentage clas-
sified under extreme wetness is low.

(“Of course, any idiot knows that!” you mav
be thinking. Well, that may be the case, Lw.i
with that attitude, you'll never make it as an
apocalyst.)

Note in Figure 2 how few points occur
above the mean in both severe/extreme dry
and wet categories (the unshaded portion of
the graph). This is where the Consensus of
Scientists expect most of the points to fall.

So the bottom line is that there is no evi-
dence of increasing extremes in precipita-
tion and drought. Perhaps before the next
IPCC report is written, the Consensus
should ask a few more people what they
know rather than relying solely on the pre-
dictions from fundamentally flawed climate
models.

Percemage of the United States
Expenencing Severe or Extreme Wetness

Figure 2. Relationship bety areas of e/
drought and areas of severe/extreme wetness. Points in
the shaded area are below the mean in both categories.
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DEBATE OVER SATELLITE DATA HEATS UP!

Il but the most naive followers of the
Aglobal warming fray know that there

is big pressure on federal science to
do everything in its (considerable) power to
try to disprove the global satellite data.
That the satellites show no warming in their
18.25-year history has continualiy created
great consternation in the apocalyst com-
munity.

One of the fig leaves used to cover this
problem was the assertion that there really
is “warming” in the satellite record, but it
just happens to be “hidden” by the two
volcanoes—El Chichon (1982) and Mount
Pinatubo (1991)—that exploded at conve-
nient times. But, five years after Pinatubo
blasted stratosphereward, global tempera-
tures have remained below the long-term
average, casting serious doubt on the vol-
canic excuse,

Another explanation is that the big “El
Nifio” events—periodic warmings of the
Tropical Pacific Ocean—also compromise the
record. But, according to Kevin Trenberth,
one of the most prominent federal climatol-
ogists, the relatively long one that persist-
ed through the early 19905 was a sign of
global warming anyway. (For some dispute
on this, see “What's Hot” in our last issue.)
This logic clearly indicates that the satellite
record should be warming, even though
it is net.

In order to preserve the internal consis-
tency of this argument, James Hurrell and
Kevin Trenberth have just published a paper
in Nature arguing that there are two “dis-
continuities” in the satellite record, in 1981
and 1991 (remarkably convenient to those
volcanoes, no?) that were missed by the
keepers of the history, Roy Spencer and
John Christy.

The problem arises, they say, because we
don’t have one “continuous” satellite. The
temperature sensors, called Microwave
Sounding Units, have a service lifetime of
less than a decade. Consequently, when a
new one comes on-line, it is calibrated
against n existing one, and it is at this
point that Hurrell and Trenberth argue that
an error has crept in. When they adjust for
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this, they get a warming of 0.12°C/decade,
rather than the cooling of 0.05°C that exists
in the record as it stands.

The media cheerleaders for climate apoca-
lypse are sure to ballyhoo this contention
in a big way. Yet no one seems to realize
that even if it were true, the warming rate
would be only about 33 percent of the
value predicted by the models that serve as
the basis for the Rio Treaty. Nor does it
bode well for those who argue that this
reduced warming is caused by sulfate
aerosols. Hurrell and Trenberth cannot
argue away the fact that the satellite data
still must show a relative cooling of the
Southern Hemisphere, which, being sulfate-
free, should be warming like too much
plutonium.

The problem is that it's probably not true.
What Hurrell and Trenberth did was to
somehow throw away not only the satellite
data, but also all of the weather balloon
data that are taken twice every day by
highly calibrated instruments around the
planet. In the layer from 5,000 to 30,000
feet, these data, predicted to warm by
every computer model, just happen to
match up perfectly, year by year by year,
with the satellite temperatures. Needless to
say, both histories show no warming.

What is the chance that this happy
coincidence of two completely independent
measures of temperature just happens by
chance? Here’s one way to estimate this
likelihood: Both the satellite and weather
Jballoon records have a 50-50 chance of
being above or below average in a given
year. This is the same as your local penny
landing heads or tails. Now, the probability
that both records are simultaneously above
or below normal in each and every one of
their 18 concurrent years is the same as the
probability of throwing 18 heads or tails in
a row. It can be done, but you'll have to,
on the average, flip that penny about
262,000 times in order to achieve this
result just orce!

The chance you'll get hit by an asteroid
during this exercise, assuming it takes
about a year to execute all these flips, is
about 10 times greater than your getting 18
consecutive tétes or derriéres. But if you

believe your television, asteroids seem-pret-
ty likely these days...and isr't it amusing
how TV’s convinced of the global warming
apocalypse, too? <3 bl
According to satellite guru RonSpe
what Hurrell and Trenberth did wasto "
estimate the difference between surﬁce
temperatures and those measumlhy
satellite by using a general circulation-cli-
mate model to calculate the bias by forcing
the computer model with observed temper-
atures. That's right, readers! Throw. away
two independent sets of data and substi-

" tute a computer climate model to "plwe“

the satellite is wrong.

Global warming is a strange scientific
world, indeed. It's one where computer
models—which are not doing a good job of
estimating observed temperature changes—
are used to correct observed data.
Somehow this seems counter to the rules of
basic science—in which data are used to
correct the models, not vice versa.
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p— CANCEL THE APOCALYPSE?
SATELLITES SHOW GLOBAL COOLING
MATERIAL NOW STATISTICALLY SIGNIFICANT

(Adington, VA — April 17, 1997) Earth's temperature history, as measured by orbiting
satellites, reached an important milestone on March 31: the overall record now shows
a statistically significant global cooling of —0.048°C per decade.

The orbiters, called Microwave Sounding Units, are now in their 19th year of
operation. The accuracy with which they measure the temperature of the lower
atmosphere, according to NASA researcher Roy Spencer, is £0.01°C. Scientists have
shown that they are so sensitive that they detect the monthly 0.02°C warming and
cooling of the earth as the moon waxes and wanes, something that has never been

measured by ground-based thermometers.

Scientists who study this record have known for a long time that the southern
half of the planet has been cooling significantly, but the behavior of the northern half
was sufficiently different so that the global trend (or the average between the two)

never crossed the threshold of statistical significance. Now it has.

Straightforward analysis shows that the decline in global temperature is now so
large that there is only a 5% probability that it is due to chance, and a 95% probability
that it is real. This is the significance level that many jurists have ruled separates
"junk science" from acceptable truth. It is noteworthy that many of the indices of
climate change that make it into news reports — such as increases in flooding rains -
do not meet this same criterion.

These findings come on the heels of other reports that the satellite data must
be in error. But further analyses show that a completely independent set of
:
(more)
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Satellites Show Cooling
Page 2 of 2

temperature measurements — from weather balloons - finds exactly what the satellites
do on a global scale. "It's hard to believe that two completely independent measures
of temperature, both taken twice a day, would conspire to lie in precisely the same
fashion over 13,350 twice-daily observations," says Dr. Patrick J. Michaels, professor
of environmental sciences at the University of Virginia and one of the nation's most
prominent climatologists.

"The fact is," Michaels notes, "that none of the three measures of temperature —
satellites, weather balloons, or ground-based thermometers — show any warming trend
in the past decade." During that period, seemingly everyone agreed that the planet
should have warmed rapidly because of changes in the greenhouse effect. "This new
finding that the lower atmosphere is cooling globally in a statistically significant fashion
is going to make people sit up and take notice that something was very, very wrong
with the forecasts of rapid global warming," he concludes.

It was those forecasts of rapid warming which served as the basis for the
United Nations' Framework Convention and Climate Change. Representatives of the
U.S. State Department have recently called for a change in that treaty to make binding
upon the people of the United States reductions in emissions of greenhouse gases,
such as carbon dioxide from fossil fuel combustion and methane from farm animals.

w20

NGTE: This press reiease is based upon information provided ic Western Fuels Association, Inc.,

under contract with New Hope Environmental Services, inc.

Western Fuels Association is a cooperative enterprise operating on a not-for-profit basis to provide coal
for the generation of electricity by consumer-owned electric utilities throughout the Great Plains, Rocky
Mountain and Southwest states, and in Louisiana. Western Fuels' 23 member/owners are rural electric
generation and transmission cooperatives, municipal utilities, and other public power entities.
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;R’ét‘l&l_:ing *oise in the MSU Daily Lower-Tropospheric Global Temperature Dataset
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ABSTRACT

- The ¢ lv global ncan values of the lower-tropesphetic temperature determined from microwave emissions
L od by sateflites .m examined in terms of their signal. noise, and signul-10-noise ratio, Daily 2and X'<dav
Po: ihowe cstimates are reduced by almest 50% ang 35%, respecuvely, by analyzing and adjusting (if necessary)
' dueto 1) rmssmg data. 2) resrdual harmonics of the annual cycle unique 1o particular satellites. 3)
I.nck1 of ltaﬂn;. and 4) npunws trends. Afler adjustments, 1he du‘adal trend of the Iower-uomphmc global

| tem

. 1[§ ccran'_ C'hmy-;w 2a,b, 1993) ( hereafter

SC 20, a ! SC?S)] studies have dem-
ong t:dhhc high quality of the MSU data and their
dkes.st global climate issues [sec also Hur-

i (1992), Basist et al. (1995)]. In
es have used MSU data averaged
scaIcS. In this paper, we shail ex-
amine the sxgnat and noise characteristics of the MSU

| charnel 2 retrieval of the lower-tropospheric temper-
' auirT,k n as M$U 2R, for dasly global-mean values.
: Our aoal ;s to proide a dataset of daily global tem-
ures for which{ errors, or noise, have been reduced
il'. pmbl? while presenving the magnitude of

g
£2s

: nralschn
| int moh time

ignal variabili .
' tmh series 'of daily zonal-mean temperatures
}ebmm} 1994 has utilized measurements
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sess changes made to the original data, we shall begin
our analysis from the point where no quality control
has been applied. We shall examine the impacts of
missing data, unique satellite characteristics, ﬁlu:rmg.
and spurious trends on the global-mean values'and
determine how 10 enhance the quality of the tirne series.
Users who have performed research on current editions
of the MSU 2R data should realize that some quality
control was applied to those data and that the final
results of this study do nat alter the earlier monthly
versions in a significant manner.

2. MSU temperaturcs

Temperatures are produced from the raw MSU data
in the following way. The radiance counts observed by
the MSUs are converted into brightness temperatures
by an interpolation scheme, which is anchored on'the
warm side Dy an 9eboard hot target {measured by a
set of redundant platinum resistance thenmometers)
and on the cold side by the temperature of cold space
(2.7 K). On each scan, the sensor obtains radiance
counts for these two targets of known temperature as
well as 11 footprints over the earth. The counts ob-
served in the carth views are converted to temperatures
using the interpolation scheme derived from the cold
and hot targets (Spencer et al. 1990).

As described in SC92b, a limb-retrieval technique is
applied 10 the scan-line data that results in a vertical
temperature profile of the lower troposphere. For this
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| I
¢ dzily Hata are binned int02.5° atitude bands
¢ then ave into zonal-mean temperatures.
bal-mean values are calculated from these zonal
ut €s. Compmsqns with individea! radiosonde
ions mdicate theMSU 2R monthly temperature
.¢orrc!a1c highly with the 1000-500-
. ' hPa thidkness anomalies (8C92b). The
' ly zonal mea ptuwdesarob:mdatasc!ﬁ'om
ch lculate global means relative to daily gridded
i basc‘coamﬁr resolution 'and much: greater

|I

se

; i'l'hmtllrmes period cthqu here is | January 1979~

.2 ’Felq*da 1994, Fof this 15+ year period, over 97%
0 the | ?osszlﬂeldays ad at least 85% of the possible
' tiohs Tee !l by atileast one satellite. Most of
tHc das! 'bplow the 8% ddily data rate occurred be-
Tecn :i979' anq l?Blilmc'uswe}

g m ven. splélhtcs ere merged is contained in the
15 of ! SC92a. In the following discussion, we
" shall pres ide backgrobind ihformation and an updaic
f..haﬁ FT“‘!"l@d ! '
't There: arg, bas:mlbz 1o, sun-synchronous ‘sateliite
orbits that mect the operational requirements of the
auonaththcr Serjice. Onc is the “terminator” or-
bit in] i‘uéh the satellite ‘monitors the earth at local
 time (LiT') near sunrisq and sunset, crossing the equator
'- vbmh 0730 LT (descending or southbound) znd
30 L.T; (ascending jpr northbound). A platform in
" tHis orhn 18 commonqv caiic-d the “moming" satellite.
> scond or Mafternoon™ orbit crosses the equator
bout 1330 LTtasdcnmng) and {0130 LT(dcw:cnd
i g} Tlnc cro:.smgt unts for the morning satellites have

J'-i._. i
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| A brer dcicnpuon .;t:fthe method by which the data

nc ) ('T op) DsLa avai phluy {rom the operational NOAA polar orbiters, which carried Microwave Sounding Uniws
H tBoIlom) As above but calegorized by crossing time: momning or afternoon.

been very stable through the years, while those of the
afternoon orbiters have tended to degrade, ascending
later in the day as length of service increases. In par-
ticular, the most recent platform, NOAA-11, bas drifted
by 3 hours, creating potentially serious consequences
as described later. _

Since 1979 there have been three reliable MSUs on
the moring satellites: NOAA4-6, 10, and -12. The
NOAA-8 data proved to be too noisy for necessary
measurements, so the older morning satellite already
in orbit (NOA4A-6) was returned (o operational activ-
ities until NOAA4- /0 was launched. None of the NOA4-
8 measurements were used in any of our previous stud-
ies nor will they be used here. The four afternoon sat-
ellites are TIROS-N. NO44-7, -9, and -11.

The National Weather Service has generally
launched 2 replacement satellite every 2 years or so,
alternating between the morning and afternoon orbits.
As such, the operational instruments onboard are
nominally anticipated 1o provide information over a
d-year period. This schedule has been interrupted due
10 such circumstances as NO.4.4-8's instability, a mal-
functioning oscillator in the MSU on NOAA4-9. and
loss cf an cnure satellite, as in the August 1993 at-
termpted raplacement of NOAA-77 with NOAA-13. As
a result, some instruments have been used for at least
6 years (NOAA-6 and -//). Figure | indicates the se-
quence of launches and the data used in construction
of the 15+ year MSU time scries (NOAA-8 included
for displav purposes). Note that there are some periods
prior to 1988 in which only one MSU was providing
data for the time series.

The instruments are also arranged by crossing time
category in Fig. |, revealing the opportuniues where
simultaneous comparisons between MSUs on different
sateliites can be performed. It s in these overlapping




ods hhcrc 4 robust mcasunmcm of precision can
'made becaust: the instruments on different satellites
cempk.te’v ndepcndcm

rsl bias istjue 10 dniTcrcnccs in thc mean anaual
nbscrvc by the morning orbiters versus that
b; the afternpon orbiters because thcy cach

pk the | diurnal cycle at different times. The
aﬁqmoon satellite differences occur
missions have large diurnal vanations.

at hee dhu mtal cj ission cbserved by the MSUs includes
f

s me cmrsswn om the surface. This is especially true
aver ¢levated térrain where the fraction of surface
grhission becomgs larger, as viewed from the satellite,
bqr:amc insuch Ipcatians there is less atmospheric mass
produce emilssions. Factors that determine the

d ount of surfae emission are surface skin temper-
hlc and 1o a ledser extent. wetness, snow cover, and
taimm Varigfions i in these parameters. particularly

bh n temiperature| will disproporticnately influence the
% -observed bhightniess temperature over the course

¥ Z&hour day; i
[fn gcneml thetascending node of the afternoon sat-
ellite (n.bom 1330 local time) views sun-¢xposed land
- ahg ithe m:erlymg atmosphere as being warmer than
| h othe'.r passes’|because of the increase in surface
issi (warm, r skin temperature) relative to at-
mi sphe ¢ emission. This is most apparent over dry
- cins.\hth constderable sun exposurc (Sahara dmm)

lof the troposphere as a whole. This
) s‘,-st::muc e? and must be treated separately for
> aﬂ 'moon vefsus morning satellites. [The difer-
p emission from waier surfaces (ie., oceans)
dny and maght is not a factor.] Therefore, 10
tulage’ anomaliks of atmospheric temperature, we
mi dglcr:mne e sysiematic biases of the afternoon
M8 trsus thosg of the morning MSUs due to diur-
nal) Hec such as{surface emissions.
ereace annual cycle based on Sep-
- 1981-August 1982, a period in which the
ing { MOAA4-§) and afterngon (NOAA-7) contain
ads hua daka on rfearly every day. Daily temperatures
f‘o ih p'ﬁod areismaacthad with 2 cosine filier (half-
fnequcmcy 30 days) for each satellite, and the
is dcﬁned asithe “preliminary” mean annual cy-
clq Pecnae: nnual varability exists, we are re-
i quin !0 uﬁhzca iod common to both an afternoon
and mommg satelfite that is at least 12 months long
(i. y Wi caninot a different 12-month period for
]Tior ning than for the afternoon satellite). Due to
| scriclus qmblcms (10 be discussed later), NOAA-11 is
| | unavailable 1o servé as the afiernoon satellite and oaly
L NOJAJ contains p period of overlap longer than |
!\ur'wuha mormnd satellite (Fig: 1). Hence, the period
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defined above s chosen for the preliminary mean an-
nual cycle. As noted below, a longer base period will
be selected for the final product so that peculiarities of
September 1981-August 1982 will not unduly affect
the data.

We standardize all of tic satellite data by subtracting
the morning mean annual ¢ycle from NOAA-6. -10.
and -/2 and the aftcrnoon mean annual cycle from
TIROS-N. NOQ.1:4-7, -9, and -/ /. [n this way, we ¢lim-
inatc the diurnal cffects peculiar to morning or after-
noon orbits from all satellitc data. ( The reader should
keep in mind. however. that what has been removed
are annual cycics as observed by only NOA.1-6 and
-7. These may Jdiffer in slight ways from the other in-
struments had they operated during the 1981-82 pe-
riod.) At this point, the total time series is a s¢t of
anomalies from the.mean annual cycle as defined
above.

The second bias to be removed anses from the sys-
tematic offset of one instrument versus another.
Though the daiiv global anomalies of two simultaneous
MSUs may correlate at .99+, each instrument has a
relative wemperature bias of as much as | K (SC92a,
SC92b, SC93). We deternine these systemaltic biases
as the average diffcrence vetween temperatures of the
MSUs at each latitude during commeon periods of ob-
servation. The bias is sequentially accumulated and
removed for cach MSU so that all anomalies then are
relative to NOAA4-6/7 for September {981-August
1982, our preliminary mean annual cycle.

The final step is to select a representative period as
the base annual cycle and calculate anomalies relative
to this. We selecled 1982-91 as the base because there
were several missing-day periods prior to 1982 and a
length of |0 years seemed appropriate, though of course
it 1s arbitrary, We then determined the residual annual
cycle in those 10 years and subtracted this from the
entire record. The result is 15+ years of daily anomalies
relative to the 1982-91 peried.

4. Precision during overlap peﬁ(’d.s

Because the atmosphere is being observed by two
independent instruments during the overlap periods,
we may determine the signal and noise¢ characteristics
of the instruments. In Fig. 2 we show results of the
mean and mean difference of the global anomalies of
the N&.4A4-11 and -12 oveniap (hereafter 11/12). We
shall define noise (V) as the variance of the anomaly
difference divided by 2, N = (ay,3)%, and the signal
(“) as the vanance of the anomaly sum divided by 2,

= (@3,2)%. The dzu!y Nof i1/12 is 0.005565 K2,
whtle the daily S is 0.032184 K?, giving a slgnal-to-
noise ratio (§/N) of only 5.8. The noise, signal, and
S/ N for 30-day averages are 0.001211 K?, 0.016512
K?, and 13.6, respectively. These are the lowa!(worst)
S/ N values of the six overiaps that are used in merging
the dataset into a single time serics. Improvements in
S/ N will be most evident in this example.
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l
pur gé:al :s 10 L'rducc the noise without compromis-
ing or §mbothing the signal, We note that the MSU
da ls. viou*!y provided  to the scientific commu-
nitly con an  somic quality control aspects, and in real-
nyi thcllﬂq:a' It of this present study will not ma-
tcnaﬂyl ter any conclhuons one may have deduced
using oider- hrmons of the' MSU 2R data. We are
thc results of data analysis for which no
ntrol was performed, and then we shall in-
ﬂuml agure that will optimize the S/N for both
ly and 3C-day 'mean statistics. The effects that relate

. m nmse. ductian are | ) variations in the amount of

, 2) meap annuai cycle differences

. betwcc GAA-o ot -7, nd the other satellites, 3) me-

lali udmal ltering, and 4) remova.l of NOAA-
spurious warming rend.

i

. a Vmpaﬁr ofdarf am:&sz.m

. forll 1/ lr" weh derivedfrom'MSU 2R data for which

+hc informatipn follthe statistics preseated above

at !tm "ﬂ b{crvau ns per day were available from
. both saltl Fdr this *cuon Wwe use as our “number
g ofdbsc*\hhons per day,!” the {otal number ol’.ootpnnt

which the MSU 2R rezrieval is de-
rivdd. Thiere. trc bout 3000 usefu) scan lines per day,

, u&of u"ucH provides 1 1 footprint cbservations. The
+ M

"R*rctric | scheme utilizes anly § of these ob-
scaan-line retrieval: hence, the max-
:murq nuing ber of'dmmt‘l observations on a given day

- is about, 54 000 ( C9"b} The 20 000 value then rep-
_- msx:ms abaut '84 -+ of thg total number of observations
) that are’ p{msc{abc ]

 Since bne cpmy slcte orbit providss 7% of 2 day's data,
r CITArs, arcH trodyced bﬂ subsampling the earthiusing
datﬂ« dalw amounts that, represent fewer than 14 orbits.
This is especially true where the surface emissions are
strohg Thesc aress require systematic mmphng each
| dayiso as:hm Jo: troduqc biases into the global mean.
Eveh missing onhg the pan of the orbit that views these
‘hoa spms cun la-ad 10 greatly increased noise.
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We first attempt 10 reduce N by assessing how miss-
ing data impact global-mean temperature values. We
have calculated VYN = (o0,;2) for 19000, 20 000,
21 000, 22 000, and 23 000 per day data rates for daily
vanations and 30-day average variations (Fig. 3), The
values plotted are those of a weighted mean of \5\_’ for
all six overlaps based on the number of days in each
overlap period (recall we have mentioned the statistics
of the worst overlap example earlier). The total number
of days cn which both of the intercompared MSUs
reached acceptable data rates were 3009, 2895, 2697,
2133, and 1436 for 19 000 through 23 000, respectively.

The results of the daily comparisens indicate that
the noise is reduced as the number of observations re-
quired for comparison is increased, as would be ex-
pected. The reduction is noticeable but relatively slight
with daily
19 000-22 000 data rates. There seems to be no sig-
nificant difference in VN due to data availability for
30-day averages, all being about 0.026 K. Of all the
charactenstics we shall examine in this study, data
availability has the weakest impact on M. From this
result, there is no compelling reason to limit the ac-
ceptable data rate beyond 20 000, which is the rate
currently used in monthly reports (e.g.,. NQAA, Cli-
mate Diagrosiics Bulletin),

b. Residual annual cycie differences
We have indicated that the morning and afiernoon

instrurnents observe the earth under differing local solar

conditions. leading to different mean annual cycles. It
was assumed that all morning satellites would have the
identical mean annual vaniations observed in NOAA-
6. and all afternoon satellites those of NOAA-7 Careful
examination of Fig. 2 reveals a series of undulations
in the difference time series, which happen to be phase
locked with the annual period. Because Fig. 2 represents
the last overlap period in which the MSU data were

0.07 «
0.06
005 -
C.04 -
0.0% ~
002 -

9o -

N decreasing from 0.068 K 10 0.064 K for

9« ok 0k
Minkmum Nunber of Obasrvations

FIG. 3. Solid (open) columns represent VA for daity (30-day mean)
statistics. The left-1o-nght progression indicates results for minimum
daily observation rates of 19 K, 20k, 21 k. 22 k. and 23 k.
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; ui‘[ ouritr cotnponcnks of the annual period up to the wavenumber
indicated betew the Li)lumns
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3.dJLl$It!d with th¢ accumulations of all previous ad-
Justmems ,;m\. systematic errors should be most visible
"hete. | tion af all overtap examples indicates that
thl: 112 s ciemﬂy the only period with such obvious
nodu:uytm 1hc-d:ﬂ'erence time series.
! j 'pon clgser stiddy we found that for a given latitude,
the! NOA44412 M! U generates warmer than ¢xpected
tqmpcratu:gs in lgcal winter and colder than expected
Jint loc:-l surthmer.’ "In other words, the annual range of
tcmperaturgs in d'lc NOAA-12 MSU was only about
9&% of the other| MSUs. This observation might be
bd to the fact hat the dynamic range of the NOAA-

SU channcl was reduced due 1o much reduced

: :g.am (Mo 1994)

-smlc{l. as 'before

b)onenﬂwa num
I imoval ¢f campon

! ' To acco@t for llhls effect, that is, adjust the dynamic

mngc of the NOAA-12 and possibly other MSUs, we
,dcbpm latitude by latitude. the annual cycle of
the!différenice timg series into Fourier components for
‘those averlap caseb longer than | year (NOAA 6/7, 6/
9, Jq; {1, 1]/ {2Y| Cnce these Fourier components of
the| ;cs;dual are gemoved. the time series is recon-
The results for daily and 30-day
means’ are shown in Fig. 4 for various Fourier-com-
removed (e.g., 'S Indicates re-
nts-1 10 5).
' 1 The remqgval oquouner componems 0, 1, 1-3, 1-5,
; 11—7 and |-9 -on the difference time series, pro-
L d uccs SIN ,mluw or daily anomalies 0f 8.7, 9.2, 9.8,
- 5.9,/10.0, and 10.9, respectively. For 30-day averages,
; :hmnaluesarez 2 30.6, 43.3, 45.2, 45.1, and 45.1.
i & nis adjustment .mpacu the 30;@)/ S/ N subsiantiaily
. mare thap the daily, reducing YN by cver 20% in the
case of" waves l—S.I The daily VN is also reduced, burt
less than 10% becguse its fluctuations occur more on
a dny-to-day basis. There is no significant reduction of
N bt)onid wave. 1-5 removal. Given this magnitude of
noise, reiuction wi believe this procedure should be
applied (up io annga! harmonic 5) 1o the data supplied
i 1o hc users, The ‘process of removing Fourier com-
; z:ncms of the annual period does not affect the overall
. trend of the time series at the 0,002°C per decade level
and has its primary impact on NOAA-12.
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Width of Fliter Windew

Fi6.. $. Soiid (open) columns represent VA for daily (30-day mean)
statistics duc 10 median fitering with window width 2n + | indicated
below.

«. Median filtering

The northern midiatitudes tend to have a large in-
fluence on the global-mcan anomaly because of the
large tsmpcrature variations that are observed over the
continental regions. When an MSU undersamples this
area relative to other areas. there is a potential for dra-
matically increased noise in the difference between two
observing satellites. The spikiness of the time series in
Fig. 2 is strongly related to this. Rather than averaging
each zonai anomaly across a few days 10 reduce the
noise, we shall use the technique of median filtering in
which the outliers or spikes are essentially eliminated
from the dataset.

For a given latitude and given day, the median is
determined from the current value ranked with n days
previous and following. The median window is then
2n + | days in length. Data will be set to missing if the
2n + | window finds less than n + | days of data. In
Fig. § we show the result of noise reduction 10 the daily
global-mean anomaly for no median filtering through
an | [-day window (# = 5) once the anuual harmonics
have been removed as dcscrisgd above. We notice a
substantial reduction in daily VN for # = | and 2, with
lesser reductions thereafter. However, reducing N is
only one component of the goal, the other beinga pres-
ervatior of the signal magritude S. For the same cat-
egories of rmed:an fitering, in Fig. 6 we display the
values of V.S where reductions are also apparsnt in the
daily variance. A portion of the reduction in both NV
and S is due to the removal of the errors in the time

LD

Wioth of Filtw Window

F1C. 6, As abova for ¥S.
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- 38.1, andld 1. 1, respectively. Reductions in V.5 for the
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" !
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AR || DailyiDifference
A i OAA-12 minus 11)/2

6 7. Asin Fy Qrc;r: NOAA-1{ and NOAA-12 overlap com-
- Jparison after Rl of five Fourier components of the annual period
i ,np-incluﬂon of 5-point rhedian fillering. Note the trend in the dif-
‘frence ti lcurie::rom [ '
|i ] I i !

ﬁ}'m ;Hlﬂwevef. the inatural smoothing characteristic
gf médian filtering is|also a factor,
11 We believe itis desirable to include median filiering
Of the Iatitudinal anomalies because of the obvious re-
daction of N. The selection of the width of the window
iy sohewhat arbizrary since the level of signal smooth-
ing one might accept varies according 10 research re-
rements. We have chosen 2 = 2 for a width of 5,
which reduces V.S by ionly 5.6% while reducing YN by
38%. The! S/ ratios of daily global anomalies for the
median filier wi dows shown in Figs. 5 and 6 (width:
7.9.2nd 11)are9.9, 18.1, 26,2, 31.8,

same sequence jof values are 0%, 3.8%, 5.6%, 7.0%,

%, and 9.8%! The S/N ratios for 30-day averages
were 45 1 1.5 with no discernable relationship between
vMadaw width and S/N.
||A median filter of Widih 5 would nor be expected to

ce 1he oen':ar or.current value with the calculated
anioge ti

; e out pf five (20%) for a random dis-
nibution.’ In other words. the tlime-centered value
would be the actpial median 20% of the time. For pro-

esses that have discetnible variations on time spans
Jonger than days. the perceritage of nonreplacement
would be greater as the current value would have a
higher probability of heing the actaal median value if
there wercla trend over the S-day period.

| .:ﬂa!}*.sjdof. thy S-day median replacement raie of

the fatitudinal anomalies indicates that ahout 35% are
na} replaced a1 hiph latitudes, with that percentage de-
creasing ;clsu'ght!‘y more ihan 20% at the equator. This
implies that trapital variations ¢f zonal-mean teraper-
atyure arg so slow as 1o represent essentially random:
disributions on Siday imtervais. Concemning the almost
80| that are replaced lin the Tropics. the difference
between the current and median (ie., replacement )
valpe prodyces a ¢ of about 0.2°C. In higher latitudes.
the 65% current and median values differ with a « of
abddt 0,4°£:Thc_lcffec!:oﬁhe latitudinal median fiteer
is tuther slight on the plobal mean. as ¢ pensation
betwecett [atitude biands occurs so that the %lis reduced

The reduction of VA from 4 combination of har-
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monic removal and median filtering is over 45% for
daily observations and over 20% for the 30-day aver-
ages. Figure 7 shows the same overlap of 11712 as
shown in Fig. 2 after these two procedures are applied.
For this particular overlap example, the /N for daily
and 30-day averages are now 18.4 and 36.8, respec-
tively, up from 5.8 and 13.6. Using the various window
widths, we calculated the trend of the entire time series
and found variations of the trend are less than 0.002°C
per decade from that of the selected (27 + 1 = 5) filter.

d. The issue of trends in the differences

What is now apparent in the 1]1/12 ovériap time
series of differences (Fig. 7) is the disturbing presence
of an obvious trend; In actuality, the trend began in
1990 when the iemperatures of the 10/11 overlap be-
gan to diverge. During the first 2 years of the 10/11
overlap, there was no trend in the difference time series
greater than 0.01°C per year (Christy and Goodridge
1994). Since 1990, NOAA-!] observes a global tem-
perature trend that is 0.03°-0.04°C per year warmer
than that of post- 1989 NOAA-10 and ali of NOAA-12.

Because NOAA-1] is in disagreement with two other
satellites, our first assumption is that NOA4-1] is the
source of the error. This suspicion is substantiated by
NOAA-11's orbital dnft from the initial equatorial
crossing time of 0130/1330 to 0430/1630 as of Feb-
ruary 1994 (Fig. 8). The question now becomes how
does the global tropospheric temperature relate 10 the
changing time of observation (i.c.. diurnal cycle). The
troposphere is generally warmer at 1630 than at 1330
but is this warming entirely offset by the cooling that
would be cxpected in the nighttime pass as it drified
from 01 30 10 04307 :

To provide further insight into this issue we calcu-
lated the trend latitude-by-latitude for the difference
between ANOAA4-I] and the two moming orbiters.
NOAA-10and -12 (Fig. 9). We see that the subtropical
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FIG. 8. Ascending pass crossing timce ot the equator for AQA2-1
from September 1688 10 February 1994
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I*u.-lt)J qu:tl\t Ircud'[{’(‘ T year) Between NO.LA~1i versus

OA4:V0 and’ '\0!4 /2ideterrgined from 1 Janvary 1990 o 28
fcbrumiv 1994 as,: functipn of Iamude
|

A 3 l ;
Iamudqs shem slight j ositive 10 negative trends for the
1Me dlﬂ'crqncc ile gt all other latitudes the sign
' ncm n that the MSU on NOA4-11 is
i'onm_ i.ltlng spurious warming trend related to its
orbit (i ime decay seems confirmed by this figure. In
those; fegions with stfong convection. in which surface
hcal rs transferred 1q the free atmosphere throughout
the aft mmm the vlvarmmg measured from 1330 to
k630 puld r than cooling during the stable
ochm o 30 to 30.' The Northern Hemisphere,
lh propomou of land surface relative to
SOHle hem seers 10 have a greater pro-
pens:tb I‘or ucmg and. therefore. generally
trends during the 0130/1330-
304163 ﬂ Ehrcn gver those oceanic regions,
F wb;ect to ff w:ht precipitating systems (i.e.,
rmdlam dﬁ) it has been shown that the
tropos jhefic acmpe ture: peaks at abour 1600 local
jime {[Randallet al. 1991).
Hq ver, ; the subtropical latitudes there is con-
ence and. thus, decoupling between the
bcum mlay r (most oftén a marine boundary layer
n tht 'So Hemisphere) and the free armosphere
[Trcbpcrt ct,a! 1992). The diurnal cycle in the tro-

posphere would more cigsely follow the soiar cyzie,
peaki m t’mearl flembon and cooling unti! dawn.
Tro hcn-c em tures at 0430 would certainly be
r:aolqr i ose at 0130 while in the afternoon the

1630 o‘bserva{:on would ‘most likely be equal to or
coolerr than the 1330 abscrvat on.
! The iat-mde bands in the 32 4°-40°N region have
a pcf:uharchzractcrm that they are somewhat affected
by the 1ypm!' subtropicall armosphenc processes and
also pmnoun ced surface emissivity effects. The
hzghlﬁzds fro:p Iran; eastward to China penctrate the
MSU weighting function; “skining through™ the at-
rnnsp reke me extent. The diumal cycle of the MSU
2R 1n|thmc argas is very cbscly tied to the surface skin
tem rﬂture $o that'the MSU brightness temperature
w-':h it$ maximu#n earlier (near solar noon) than
does|the physical temperature of the air above. By
wcwmg at 1630 rather than 330, NOAA-1/ observes
g cooier bnghlmss temperatuse due to the cooler skin
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temperature even though the atmosphere there may
be warmer. The removal of a negative trend in those
bands is. therefore, necessary,

The cliect of the satellite orbit decay weuid be greater
durning summer, when convection (dry and moist) is
more vigorous, than during winter. As such. one would
expect an annual cycle in the time-drift effect on the
difference time series. This is not secn in our data at
this point because such oscillations. which are anchored
to the annual period, have alrcady been removed ( sec-
tion 4b). In fact, that these harmonics were present to
begin with scems related to this orbit-dnift problem as
well as instrument differences.

The trends of Fig. 9 are removed from the VOA4-
/1 data. beginning with | January 1990. This process
further seducss the noise of the last two overlap
pairs and. thus. the overall noise levels. The final VN and
S/ N for all overlapping comparisons are 0.0348 K
{0.0167 K) and 29.5 (63.4) for daily {30 day) av-
erages respectively. The reductions of noise for the
procedures described in this paper are summanrzed
in Fig. 10,

Qur definition of noise, as the vanance of the dif-
ference ume series divided by 2. is not a traditional
quantity but did suit our purposes for the visual com-
parison of signal (the sum divided by two) 2nd noise
for intercompared satellite data. The standard error of
measurement, as T};\gther representation of noise, re-
Quires that our VN be multiplied by 1.414 (ie,
2;V?), We therefore compute the daily (30 day av-
¢rage) value of the standard error of measurement as
0.0492 K (0.0236 K).

In Fig. 11 we show the 11/12 overlap in which now
there is no trend in the difference time series. We note
here that the latitudinal trends removed in NOAA-11
are linear functions of best fit. We assumed that the
actual warming /cooling rates due to time drift are lin-
ear over the 3-hour drift observed in NOAA-/]. As 1t
continues to drift, we expect that the instrument will
¢ventually observe temperatures at their local maxi-
mum (globally speaking ) of the diurnal cycle and then
the temperatures will begin to declire. Since NOAA-

e c <]

FIG. 10. Solid (open) columns represent VN for daily (30-day) av-
erages for A: unaltered data for 20 k observations; B: as in A with
removal of five Fourier components; C: as in B with 5-point median
filtering: and D: as i C after removal of NOAA-! [ trend
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CJlis @:gnduﬁ at 6 minutes per month, we Suspect

that thi usef ulness of'the linear adjustments made here
may ve a!:ready reached their limit.
© The orbitalldrift in the afternoon satellites is not
ctcr:tit:{!c in the temperature data until the third year
of orbit; as u‘n'lhc case of NO4A-11. For TIROS-N,
lhcre'+-as a sudden @rop in the MSU datz rate after
only 14 months (Jajmaryi 1980), so drifting had no
li-npac; ‘The oscillatar on NO44-9's MSU failed after
anly '.27 mbnlbs rendering the instrument inopera-

tive fqr ch;nnpl 2. We should note that other instru-

:‘ncnts remainkd in pperation on NOA4-9, and re-
hpzs using thosé data will certainly have 1o deal

ith the problém ofdrlft The MSU on NOAA-7 was
in operation for 3.5 years, and as such. there may be
s!:ght warmiing effect late in its werm of service
I9‘84 Fig. li wheh it was the only MSU in

perat dn ‘We should note. however, that the sub-
quc t' MSUion NIOH ‘9 was calibrated directly

: zumst NO. AA-é and 50 'did not require NOAA-7

The longltime serics bf AO4.4-6 was rigorously

< ecked' by radnosm#ic dal.s from mid-1979 through
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1986 and found 10 have no temperature drifi over
the 7.5 years (Spencer ¢t al. 1990). Therefore, the
MSU time series after NOAA-7 is independent from
any temperature drift that might have occurred be-
tween the first shutdown of NOAA-6 (April 1983)
and its restart in April 198S.

5. Conclusions

Careful examination of the daily global-mean
anomalies of the lower-tropospheric temperature
through the comparison of simultaneously operating
satellites has allowed a direct determination of signal
and noise of the data. From this, we have determined
which characteristics are important in noise reduction.
In the case of missing data. there was little impact found
between the 19 000 and 22 000 per day data rates, so
the value of 20 000 was retained.

There were significant impacts due to residual annual
cycle differences between the various instruments and
the lack cf latitudinal /temporal filtering. By removing
1he residual annual cycle to five Fourier components
and applying a median filter of width 5 days for each
latitude, the daily and monthly noise were reduced by
over 40% and 25%, respectively, while leaving the signal
with over 90% of its original variance.

The time drift of NOAA-]/ was shown to produce.
since 1990, a spurious warming trend in the time series
as it observed the atmosphere at warmer local times
(globally averaged) during its degradation. Once cai-
culated and removed, the resultant total time series
produces a decadal trend for the 15+ year time series
of =0.058°C (Fig. 12). Thisis 0.03°C per decade cooler
than calculated urfder the assumption that NOAA-11
was in a stable orbit. Also in Fig. 12 is the time series
of the differences between previously reported global

; I} 2 { B
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Fac. 12 Time sencs of gronthly glohal anomalies (thick hing) relative o 1982-91 annua! cvcle after

| i "q:w.t! of cfiects noted 1n this paper. Difference (thin lipe, offset by —0.6*C for clanty) relative 10 MSL
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=R »alues reported prior 1o adiusimients given in this paper. The time series here includes March 1994,
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mtuoh{hllhm 0. 01‘(‘) urx‘ul the last 3 years whcn the
:inpa‘; of the NOI 4+11 drift is apparent.

éccem fcpon /Christy and McNider (1994) es-
lhe magnitugie of the glotal MSU 2R temper-
nt:l onge the Lﬁ'ct.ts of volcanocs and El Nifios
qmouod The, goal: was to isolate a possible
sngpaﬂ due 10 the enhanced greenhouse effect.
ultant lS—vear trénd was about +0.09°C per
dd,! Using, the MSU 2R data. as adjusted in this
; hc ¥ o’camc lrﬁpact was reevaluated because the
impact ‘o i" Pmatub@ (June 199!) occurred entirely
within the peripd affetted by the NOL4-11 orbital drift.

- The g&)bal ﬂc:ﬁperntu res since 1991, now cooler than

.I:«'thcmght imply that Pinatubo had an even
i\mpagt on the giphal emperature than esti-
n Chsisty and McNider. However, after reev-
aluating th:c mlcamF cﬂ‘cu on the now-cooler post-
1990;gi¢ | temperatires and then removing that effect
we fin th¢ “global warming” trend remains at about
*0, obLC pey decade.as of July 1994,

| An par‘lumt) is how available 1o assess the ciurnal
cycle ! seraturé of the globnl- (and zonal) free
atmas m:[ we 10 the inadverient drift of NOAA-I1.

W:th fie moming satellites well anchored 10 the ter-
mm.a: r ort:nl.: we can compare global and zonal tem-
peratures in NOAA-i 1 with the moming orbiter data
hroy :out thc 3-holir drift as was done in this paper.
rort this.! we may d:tcrmmc average changes between
thed f}lng obpervatjons and those of the moming or-
biters to assess part of the diurnal cycle. Investigations

conceming the diurnal cycle, as well as correcting MSU
&han‘;' 4‘mower stmtosphercj. ml! be addressed in
_f'l.llu?’.'.liqr_lcl | i
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The Heated Debate: Greenhouse Predictions Ver-
sus Climate Reality. Robert C. Balling, Jr. 1992. 195
pp. $21.95. Hardbound. Pacific Research Institute.
ISBN 0-936488-47-6.

Robert Balling has produced a book that is both
interesting and frustrating to this reviewer. The book is
interesting in that it contains a great many thoughtful
analyses of observational data presented in a manner
to critically test and evaluate model predictions of the
climatic change to be expected from the increasing
concentrations of greenhouse gases. That Balling
pursues this empirical approach with great vigor and
talent should not be surprising. He is director of the
Office of Climatology and associate professor of geog-
raphy at Arizona State University. In addition to ana-
lyzing a range of other climatic questions, he has
devoted considerable time and effort to looking criti-
cally at the claims and projections for climatic and
environmental change in response to human activi-
ties.

The book contains nine chapters and an epilogue
(in addition to an introduction). Within each chapter
Balling lays out what he refers to as the “popular

Vol. 74, No. 9, September 1993
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vision" of the projected global warming and then
presents an array of observational evidence intended
to test the validity of these perceptions and interpreta-
tions. This is carried through in an eminently readable
text, with more than 50 figures. There are very few
editorial and typographical errors, although a few that
do occur are in surprisingly obvious places [e.g., an
approximately equals sign instead of fourth root sign
in Eqg. (2), mislabeling a curve in Fig. 20, referring to
“decade” instead of “century” in describing past warm-
ing on page 139]. One hidden error | found came when
he noted that there is more carbon (“by far”) in the
oceans than in geological formations (p.19); actually,
geological formations contain several orders of mag-
nitude more carbon. It would also help if the word
“Earth” (capitalized) were used consistently to mean
the atmosphere—ocean—land system (i.e., the planet)
and not also to mean only the surface (which is earth
and water).

. while the focus on data analysis is helpful, one

must be careful in accepting some of the

ore, plausible.

In addition to these few shortcomings, there are
also questions of scientific interpretation. One ex-
ample is his attempt to determine the contribution that
desertification is making to global warming. To de-
velop an estimate, Balling compares temperature
changes for desert areas (primarily the Sahel) and
contrasts them to changes in nearby nondesertified
areas (for the Sahel grid points, primarily tropical rain
forest). He attributes the greater warming in the desert
areas all to desertification (and not to greenhouse
warming), whereas global-scale climate change (in-
cluding greenhouse warming) would be expected both
to warm dry areas more than moist areas and, as is
predicted by models to be the case for the
midcontinental United States, to make marginally wet
areas drier and to warm them more than fully moist
areas. Thus, while the focus on data analysis is
helpful, one must be careful in accepting some of the
comparisons he does make that are central to his
arguments, because other explanations may be as, or
even more, plausible.

Overall, however, the book has much to offer. Its
strength is the core set of chapters, which look in
succession at the exponential increase in greenhouse
gases, numerical models of global climate, observed
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isons he does make that are central to his
's, because other explanations may be as,

global-scale climate change, the observed hemispheric
and latitudinal patterns of climate change, and green-
house effects in the United States. Given thetitle of the
book, | am giving away no secrets in saying that the
popular vision and Balling's empirical analyses gener-
ally diverge. While Balling finds that some aspects of
what models predict is reflected in the record, many
shortcomings are identified. The summaries at the
end of each chapter leave little doubt that, while he
agrees atmospheric composition is changing and that
some warming will occur, what is happening is no-
where near as severe as the popular vision.

But the book is also frustrating. Despite its title, the
book is clearly not a documentary of the debate that is
taking place. The popular vision he describes is nei-
ther well referenced nor responsibly filtered, with
Balling picking and choosing from the most dire con-
sequences put forth by activist environmentalist groups
(and some scientists in their public statements) to
make up the apocalyptic future. There is no
effort made to provide the rationale, expla-
nations, justifications, or contexts that these
groups offer for basing their conclusions on
worst-case scenarios (e.g., taking a precau-
tionary approach that assumes the knowns
plus uncertainties will occur in that the ef-
fects are long term and irreversible, and
there is only one “spaceship Earth” on which
life is known to be able to survive). Thus,
Balling sets up a “strawman” catastrophist
vision in which it is rather easy to punch holes. It would
have been much more of a challenge had he taken on
the more authoritative report of the Intergovernmental
Panel on Climate Change (IPCC).

A second frustration is that all the while he is
critiquing the greenhouse effect in chapters 2 to 6,
Balling holds in reserve what is likely part of the
explanation for the discrepancies he sees between
model predictions and climate reality. Balling waits
until chapter 7 to introduce increasing concentrations
of sulfate aerosol as a possible cooling influence, and
more generally to explain that climate is affected by
factors in addition to greenhouse gases. Environmen-
talist literature may be slow in getting to this point as
well, but from a climate empiricist it is somewhat
surprising that development of the perspective is so
delayed, especially when the conclusion is that “we
found that the models were simulating a doubling of
CO, and producing results that were largely consistent
with the observations of the past century, with the
obvious problem of overestimating the rise in tem-
perature. The addition of the sulfates helps to resolve
the unusualtrendsin the industrialized Northern Hemi-
sphere, the lack of warming in many industrialized
areas, the higher than expected precipitation totals
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and cloud coverage, and the increasing soil moisture
levels” (130-131). In later analyses, when he may be
also inclined to include the climatic effects of ozone
depletion, Balling may even become a greenhouse
convert.

In the last chapter, Balling draws several implica-
tions for responsible policy. Some of his points are well
taken (e.g., leveling greenhouse emissions will not be
enough to stop the temperatures from warming; there
will be both beneficial and detrimental impacts). What
is frustrating, however, is that Balling seems to have
forgotten what he had just described in the preceding
chapter; namely, that the climate is indeed about as
sensitive as the models are indicating (their problems
are mainly that they have not been including sul-
fates—and, it is becoming realized, ozone depletion
effects) and so, with sulfates having a short atmo-
spheric lifetime and greenhouse gases a long lifetime,
the greenhouse effect will prevail over time, and at an
accelerating rate. In considering these implications in

.the final epilogue, Balling eschews use of the “crystal

ball,” relying instead on conclusions from the past. He
criticizes the global warming catastrophists of having
a religious attachment to the issue and of not accept-
ing lessons from the climate past; yet Balling seems to
be as tightly attached philosophically to future changes
being limited to those in the past, even as population
growth proceeds exponentially.

Richard Lindzen of MIT is quoted on the back cover
as saying the book “is most assuredly not a polemic.”
For Balling’s text, while being put forth with a definite
perspective, | can agree—Balling seems to be search-
ing and testing for the truth, albeit very critically and
even if very reluctant to depart from a linear trend. For
the Introduction by Aaron Wildavsky, Lindzen's quota-
tion is most assuredly not the case: the Introduction is
indeed a polemic against environmentalism and any
actions toimpede the carbon economy. Balling strives
to avoid “theoretical predictions and the purely specu-
lative”; in contrast, Wildavsky supports Lindzen's pos-
tulated but unproven negative feedback, the Marshall
Institute’s postulated but unproven solar connection,
all the beneficial consequences of warming, and on
and on, believing every critic of the greenhouse effect
and no supporter. Whereas one is tempted to ask if
anything could change Wildavsky's mind, Balling's
book focuses on data and testing and, while a skeptic,
he comes across as one who may be open to consid-
ering new evidence and new analyses. The book is ill-
served by its Introduction, butin spite of this, well worth
the reading.—Michael C. MacCracken.

Michael C. MacCracken is the leader of the Global

Climate Research Division at the Lawrence Livermore
National Laboratory in Livermore, California.
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oday, I am proud to stand before you representing millions of electric consumers in our

nation’s heartland who rely on coal-fired electricity for their health and wealth, indeed for

their very existence. These consumers, and the American economy itself, are at risk from a
powerful combination of government, professional environmentalists both at home and abroad,
and energy producers who compete with coal in the electricity marketplace. I stand today in
opposition to this coalition.

Of all fossil fuels, coal is the fuel of choice for the common man. It is cheap to produce
and burn. It can be - and is — burned cleanly and efficiently. It can't be monopolized by foreign
governments or powerful energy companies since it is located in so many places. Coal is
electricity and electricity is key to our country's environmental and economic future.

Of all the fossil fuels, coal also has the greatest carbon content. When it is burned, carbon
dioxide (CO2) emissions result. Since CO, is a greenhouse gas, professional environmentalists
raise speculative fear of apocalyptic global warming from our utilization of coal for electricity
generation. Environmentalists are the opponents of low cost and abundant electric supply and
they now argue, together with other members of their anti-coal coalition, that our nation should
shut in domestic coal plants.

But carbon dioxide (CO,) is not a pollutant. Since 1988, when a century-old argument
over apocalyptic global warming went public, environmentalists in true Orwellian fashion have
quite successfully convinced people that CO; is a pollutant even though it is a benign gas required
for life on earth and a building block of nature because of its role in photosynthesis.

When plant biologists, agronomists, horticulturists, and foresters gather, you won't hear
much discussion about a looming apocalypse due to ever increasing atmospheric CO; content.



Instead, these scientists, who work in the real world, speak optimistically about aerial CO,
fertilization of plants, a better environment for food production, more robust forest growth,
longer growing seasons, modest nighttime winter warming, and the greening of planet earth. In
short, they speak of a better world for humans and all living things.

Unfortunately, the real-world voices of scientific optimism on global change are seldom
heard. Instead, the scientific pessimists, who live in a virtual-world of computers, have captured
the attention and backing of both the national media and important politicians. In a spectacular
abuse of computer technology,they have projected a world of apocalyptic global warming,
melting polar ice caps, drought, flooding, blizzards, disease, famine, and pestilence. These
pessimists have made arbitrary assumptions, ignored key areas of inquiry, and changed known
physical properties of the climate in creating computer models that forecast apocalypse 100 years
from now. That is why the models can't hindcast and why it is that the models predict future
climate that has no bearing on the real world in which we live.

As Twentieth Century promoters of Malthusian economics, the pessimists have seized on
the forecast of apocalypse to prescribe massive government intervention in our lives in an attempt
to lower living standards for the industrialized West — particularly the United States — while
denying the human community the free and open use of the natural resources the Lord has given
to us for our human family to succeed. The present day successors of Malthus are easily
identified. They are the professional environmental community both here and abroad who work in
government, in private environmental groups, and in respected universities.

Unfortunately for the American people, the Clinton Administration, through Vice
President Al Gore, has embraced this pessimistic view of the future of the human community.
Vice President Gore's approach, after all is said and done, is not to raise all of the people of the
earth to Americans' living standard, but to roll back American living standards to some vague,
ever changing notion of "sustainability" defined by those whose view of the world is driven by
Malthus's economic thinking. As a result, American electric consumers, working men and women,
poor people, people on fixed income, and the American economy itself are all in peril from
proposed action by our own government. The Clinton Administration, acting in concert with
foreign interests and governments, currently plans to take steps to limit energy production and
consumption in the United States under the United Nation's Framework Convention on Climate
Change (or the Rio Treaty, as it has come to be known).

This conclusion can no longer be characterized as a predictable pleading by industrial
special interests. This is, in fact, the bottom line of a draft report prepared by Argonne National
Laboratory for the U.S. Department of Energy as part of the Administration's promise to evaluate
the effect of its proposals.

As summarized in the April 18, 1997 edition of Inside EPA Weekly Report, the study
suggests that potential increases in energy costs driven by an international agreement to control
global warming would lay waste to such major industrial sectors as iron and steel manufacturing,
petroleum refining, aluminum production, cement production, paper and allied products, and
chemical manufacturing. This would happen — according to the draft's authors — without
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producing a reduction in global emissions and while, in fact, causing such emissions to increase.
Why? Because manufacturing capacity in these six sectors would move out of the U.S. to
developing countries which are not subject to the terms of the Rio Treaty.

In Article II, the Rio Treaty sets forth as its ultimate objective the stabilization of
greenhouse gas concentrations in the atmosphere at a level that would prevent dangerous,
human interference with the world's climate system. The speculation, based on flawed computer
models, is that greenhouse gas emissions from humans will cause catastrophic global warming.
Carbon dioxide (CO.) is the primary greenhouse gas caused by human activity and is created
when we burn fossil fuels. Since fossil fuels are burned by some humans somewhere all of the
time, the Rio Treaty represents an initial step by government to massively regulate almost all
human activity everywhere all of the time. The Rio Treaty thus represents government's Green
Thumb.

Even though relevant scientific bodies in the U.S. and abroad have not determined (and
cannot determine) what level of atmospheric CO; content would constitute dangerous
interference with the climate, the Clinton Administration, under the leadership of Vice President
Gore, seems ready to commit the U.S. to a dramatic change in the Treaty that would try to
prevent climate change (as opposed to dangerous interference with climate) through binding U.S.
CO; emission restraints.

It apparently has never occurred to the Vice President that government has as much
chance at preventing climate change as preventing the moon from turning full. It also apparently
has never occurred to the Vice President that human-induced environmental change could be
good for humans and the planet, and not bad. The evidence of change we have today indicates
such change will in fact be good.

According to most reports, the Administration favors an emissions trading allowance
system as the mechanism for limiting energy production and consumption in the United States.
Under such a system, American electric consumers will be charged money to burn American coal
in American power plants for the purpose of paying that money to foreign interests in countries
like China and Indonesia. These countries will sell us the "right" to run our own power plants.

Characterize the science however you want on climate change. The fact of the matter is
the remedy for the problem, as perceived by the Clinton Administration, will result in a transfer of
American wealth abroad and hurt the most those of us who can afford it the least. It is respectfully
submitted that there is no science that justifies this kind of punishment of our citizens.

The Rio Treaty is aimed at Americans. Americans represent 4.5% of the world's
population, but we consume close to 25% of all energy. Americans consume almost three times as
much energy as the Chinese and over four times as much as the Japanese. If you want to restrict
energy use in the world, you have to start with the United States.

Why would any American want to restrict energy utilization in the United States? Is it
wrong for Americans to use the natural resources of our great land to raise living standards in this
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greatest of all countries? Is it wrong that American households enjoy a lifestyle keyed to the use
of more and more electricity as their affluence grows? Has it never occurred to the environmental
community that you need cheap energy to make people's lives better; that using low-cost
electricity enables all of us to lead fuller and more productive lives?

In the last 15 years, household use of electricity has grown by over 20%. Household use
of electricity grew because electric consumers installed:

v Microwave ovens v Video recorders v Second refrigerators
v’ Second televisions v’ Personal computers v’ Electric typewriters
v’ Electric air conditioners v’ Electric printers

Is this bad? Electricity improves people’s lives and will continue to do so. Are we now
going to punish people for wanting to live better?

In Vice President Gore's book Earth in the Balance he characterizes America's affluence
and our citizens' lifestyle as "dysfunctional." He characterizes emissions from our industrial
activity as "Buddha's breath." In the Orwellian fashion of professional environmentalists, the Vice
President refers to CO, as a pollutant in several places. He calls for reduction in our country’s
energy consumption to less than half of 1992 levels. His book identifies with European thinking
on American consumption patterns which are deemed by Europe's intellectual elite to be harmful
to the future of the earth and, therefore, all people of the earth.

I would like to invite Vice President Gore and scientists in the European community who
think Americans use too much energy to a townhall meeting with the citizens of Bismarck, North
Dakota in the dead of winter, in the middle of a blizzard when the wind chill is ~50°F, and have
them tell North Dakotans they use too much electricity and don't pay enough for it. I also invite
Vice President Gore and his European friends to meet with citizens of Sun City, Arizona at
summer's peak when it’s 115°F in the shade to deliver the message to elderly people who live on
fixed incomes that they use too much electricity and don't pay enough for it.

The Vice President would have our government use its Green Thumb to radically change
our lifestyle while choking off the lifeblood of industrial activity by transferring abroad jobs in
America's carbon-intensive industries. Our manufacturing jobs remain high paying jobs. Base
wages average $45,000 per year. With benefits, these jobs are worth $60,000 to $70,000 per year.
Auto assembly workers in Michigan, longshoremen in Maryland, copper miners in Arizona, union
workers in the coal fields of Illinois, and the men and women who drive freight trucks on the
Interstate highways are just some who will face loss of their jobs as America de-carbonizes its
economy through restraint of fossil fuel use and in making energy expensive.

Politicians who support binding CO, constraints under the Rio Treaty purport to act in the
interests of working people and families. In reality, these politicians promote an agenda designed
to further the interests of an international bureaucracy, special energy interests seeking
government access to consumers’ pocketbooks, and the professional environmentalist class of
lawyers, economists, scientists, and consultants who live in big cities, jet to conference after
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conference in order to continually discuss global warming, who are sustained by government and
foundation grants in all of this activity, and who seek to control our lives and futures by preying
on fears of apocalypse a hundred years from now even without scientific observations to support
such claims.

If as a society we buy into the nonsense of apocalyptic global warming, expect more
Draconian measures in the years to come. In the Fall of 1994, the President's Commission on
Sustainable Development met to consider our energy future in the context of concern over
greenhouse gas emissions. Newspaper accounts at the time reported that the Commission was
considering the following policy options:

« Restricting how many cars a family can own

« Forcing elderly drivers to give up their drivers licenses

» Increasing gasoline taxes by $1 a gallon

» Increasing the age for teenage driving

 Requiring commuters to use public transportation every other day

* Restricting industrial activity based on energy use

* Requiring states to charge motor vehicle fees based on miles driven

+ Requiring states to charge motor vehicle fees based on vehicle fuel efficiency
Increasing the tax burden on personal use of cars by taxing parking spaces
Requiring bicycle use in designated urban areas

Imposing toll charges for interstate highway use and requiring states to charge for the
use of city streets

Surcharging the price of electricity by over 30% to force people to use less. This is
known as the caviar theory of energy; only rich people can afford it.

Is this the kind of society in which we want to live? Is there any science justifying the kind
of government tyranny that would so dramatically impact the lives of us all? I think not.

But there's an even more important reason for rejecting the vision of apocalypse advanced
by the Vice President and by the environmental community under the Rio Treaty. The
environmental community vilifies the fact that our economy is fossil based. The environmental
community vilifies our reliance on coal-fired electricity. The fact is, however, that instead of
vilifying coal we ought to get on our knees and thank the Lord we have it.

I'm going to show you a series of graphs from a recent report by Mills-McCarthy &
Associates for Western Fuels, National Mining Association and CEED which tells this story in
detail. These graphs from Coal: Cornerstone of America’s Competitive Advantage in World
Markets paint a picture of robust economic growth, international competitive advantage, and a
bright future for all of us based on coal-fired electricity.

Before I do, let me briefly describe the wonderful and uniquely American success story
that our domestic coal chain industry represents. In the United States today, there are 417 coal-
fired electric power plants annually burning 900,000,000 tons of coal. Even if another coal plant
never is built, existing units have the capacity to burn another 200,000,000 to 300,000,000 tons of
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coal per year to provide low-cost electricity to the American people and our growing economy.
Coal's competitors in the electricity marketplace want government to use its Green Thumb to
choke off coal's growth in order to divert the business to higher-cost natural gas and renewable
energy plants.

These coal plants did not come from some evil conspiracy of committed polluters, as the
environmental community continually alleges. They were the result of a concerted federal energy
policy commenced in the 1970s under President Jimmy Carter, a Democrat. President Carter
commenced Project Energy Independence out of his firm belief that the best energy policy we
could have in the United States is one based on our domestic fossil fuel resources and based on
low-cost electricity for our people.

President Carter and the federal government embarked on this program with full
knowledge of the theory of catastrophic global warming, no doubt secure in the view that visions
of apocalypse are always just that and while recognizing that a growing economy needs low-cost
electricity. President Carter recognized that America has been blessed with the hundreds of
billions of tons of recoverable coal available to us in widely-dispersed coal fields all over the
country and ready to be used in electric power plants to provide power for our people.

It was the Democratic Party in the 1970s and early 1980s that mandated the use of coal as
our nation's favored fuel source. This mandate, by the Democrats, led to an enormous investment
in coal chain industries — including coal mines, coal-fired power plants, and rail transportation. A
major part of the mandate was the Powerplant and Industrial Fuel Use Act of 1978 which
mandated the conversion of industrial boilers to coal and prohibited the use of oil or gas in new
electric generating plants. '

As a result, America made a direct investment of over $200 billion dollars in coal chain
industry power plants, coal mines, railroads, and barge facilities. Western Fuels calculates that the
hundreds of coal plants and related facilities that are now operating in our country have a present
value to our society of close to $1 trillion.

Western Fuels itself was born in this environment. We are a creature of federal policies,
policies designed to help working men and women by bringing the benefits of our country's
natural resources to society. Western Fuels is a not-for-profit coal cooperative. We are owned by
generation and transmission cooperatives and by municipal electric utilities. All of public power
operates on a not-for-profit basis and all of us are ultimately owned by the consumers we serve.
All of public power has democratically-elected boards. All of us participated in building billions of
dollars worth of coal mines and coal-fired electric generating facilities utilizing federal loan
guarantees from the Rural Electrification Administration or tax-exempt financing in the municipal
sector. Most of the coal burned in these huge electric generating complexes is clean western coal
from Wyoming and Montana, coal that is owned by the federal government and leased to coal
companies pursuant to a federal law, the Mineral Leasing Act of 1976.

In public power's case, the coal plants were the direct result of a request from the United
States that customers, who were utilizing federal hydroelectric power from federal dams which
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were running out of capacity, put in matching thermal generation to meet the growing needs of
the middle part of our country in the 1970s and 1980s. The public power coal plants are the direct
result of inducements made by the United States to its citizens that they make the huge
investments required to provide electricity to our vital agricultural economy, to defense industries
and installations in the Rocky Mountain West and the Plains states, to the synthetic fuel plants
that were to be built by the federally-established Synfuel Corporation, and to lead our country
away from its reliance on imported oil. These inducements came from the elected federal officials
who were the leaders of the Democratic Party and successors to FDR and his New Deal.

The government today at the Executive Branch level is led by Democrats who reject the
FDR model of an activist federal government committed to the well-being of working men and
women. Their energy policies seem designed to benefit a select few at the expense of the many.
The Executive Branch today is repudiating the commitments to our organizations and to the
people we represent in the middle part of the country who, in good faith, made huge investments
at the request and at the behest of the federal government. The government today is telling us that
we will not be allowed to operate these plants at their full-rated capacity for their natural life, as
opposed to their accounting life.

What is the natural life of a coal plant? Fifty years from whenever you ask. This is so
because they can be re-engineered on the ground even as they operate, and because our country's
coal reserves will last for well over another 200 years. The true pay-off from these facilities will
come when the debt is gone. The government today is getting ready to tell us that we cannot
operate these facilities any longer than their accounting life and that they must be shut-in within
15 years.

Such action represents a breach of faith by the United States. I stand before you today on
behalf of the millions of electric consumers in the middle part of the country who put in these
coal-fired facilities in good faith and state that we reject the vision of apocalypse that forms the
Rio Treaty. We reject the notion that energy policy in the United States should be set based on
the CO, content of emissions that come from utilizing coal-fired power plants.

We reject this vision of apocalypse because, as you will hear from Dr. Robert C. Balling,
Jr. and Dr. Patrick J. Michaels later in this seminar, scientific support for the vision of apocalypse
does not exist. No science exists that justifies artificially limiting the United States' coal-fired
electric generating base, a base which has provided us with tremendous benefits and will continue
to do so for as long as we are alive and as long as our children are alive, and probably as long as
their children are alive. Now let's go to the graphs and the slides.

Note: The following pages reproduce in black-and-white a series of color slides. Color copies are
available upon request. Please contact Ned Leonard at Western Fuels Association by telephone at (703)
907-6163, by fax at (703) 907-6161, or by E-mail at wfa@cais.com.
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Electricity, Coal & The Economy

PoucY APPROACHES TO ELECTRICITY REGULATION IMPACT THE PRICE OF ELECTRICITY FOR
CONSUMERS.

CALIFORNIA CONSUMERS PAY OVER $3.5 BILLION/YEAR MORE FOR ELECTRICITY THAN IF THAT
STATE'S ELECTRIC RATES HAD STAYED AT THE NATIONAL AVERAGE.

¢/KWh Electric Cost Trends
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CURRENT ENERGY INFORMATION ADMINISTRATION PROJECTIONS ANTICIPATE A SLOW,
CONTINUED DECLINE IN AVERAGE NATIONAL ELECTRIC RATES DUE TO TECHNOLOGY PROGRESS
AND INCREASED COMPETITION. WILL CALIFORNIA’S ENERGY POLICIES PERPETUATE THAT
STATE'S ELECTRIC PENALTY?
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Electnicity, Coal & The Economy

FOSSIL FUELS WERE, ARE AND WILL CONTINUE TO BE THE PRIMARY SOURCE OF ENERGY
FOR THE U.S. ECONOMY.

THE FOSSIL SHARE OF TOTAL ENERGY NEEDS HAS BEEN, IS AND IS EXPECTED TO BE
ABOUT S0%.

THIS CONSTANT SHARE REPRESENTS A SIGNIFICANT GROWTH IN TOTAL ENERGY FROM
FOSSIL FUELS. IN 1975, THE ECONOMY REQUIRED A TOTAL OF 73 QUADS, BY 1995
CONSUMPTION WAS 89 QUADS AND IS PROJECTED TO GROW TO |11 QUADS BY 20 I5.
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Electricity, Coal & The Economy

ECONOMIC GROWTH IS CLOSELY LINKED TO GROWTH IN THE USE OF COAL.
FOR TWO DECADES, THERE HAS BEEN NO LINKAGE BETWEEN ECONOMIC GROWTH AND
INCREASED USE OF OIL AND NATURAL GAS.
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THE LINKAGE BETWEEN COAL AND THE ECONOMY IS A DIRECT REFLECTION OF THE TIGHT
INTER-RELATIONSHIP BETWEEN ECONOMIC GROWTH AND INCREASED ELECTRICITY USE.
NO OTHER ENERGY FORMS TRACK ECONOMIC GROWTH SO CLOSELY.
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PRODUCTIVITY IS ONE OF THE MOST IMPORTANT MEASURES OF THE HEALTH OF AN

Electricity, Coal & The Economy

ECONOMY. U.S. MANUFACTURING PRODUCTIVITY HAS NEARLY DOUBLED IN THE PAST TWO
DECADES.
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THE STRONGEST FPREDICTOR OF PRODUCTIVITY GROWTH IS INVESTMENT IN NEW
EQUIPMENT & TECHNOLOGY. INDUSTRIAL ENERGY TRENDS SHOW THAT ELECTRIC
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TECHNOLOGIES HAVE BEEN THE DOMINANT SOURCE OF NEW EQUIPMENT IN
MANUFACTURING.
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Electnicity, Coal & The Economy

THE AMOUNT OF ELECTRICITY NEEDED TO-SUPPORT THE ECONOMY HAS REMAINED
NEARLY CONSTANT FOR TWO DECADES. THE USE OF ENERGY OVERALL, AND NON-
TRANSPORTATION NON-ELECTRIC ENERGY SOURCES (PRIMARILY NATURAL GAS) HAVE
DECLINED IN IMPORTANCE TO THE ECONOMY.
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ENERGY USED BY THE INDUSTRIAL, COMMERCIAL AND RESIDENTIAL SECTORS (WHICH
COMPRISE ©0% OF THE GDP) ARE NOW PRIMARILY DELIVERED IN ELECTRIC FORM. THE
DEMAND FOR COMBUSTION ENERGY SOURCES AT THE POINT-OF-USE HAS REMAINED LARGELY
FLAT, EVEN AS THE ECONOMY HAS GROWN.
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Electricity, Coal & The Economy

PROJECTED GROWTH IN THE U.S. ECONOMY WILL BE ACCOMPANIED BY CONTINUED
GROWTH IN ELECTRIC USE -~ |.E., RISING USE OF ELECTROTECHNOLOGIES. NO
SIGNIFICANT GROWTH IN ENERGY FOR COMBUSTION TECHNOLOGIES (EXCLUDING PLANES,
TRAINS & AUTOS) IS EXPECTED.
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Electricity, Coal & The Economy

®* THE GAS RESEARCH INSTITUTE PROJECTS NEARLY ONE-HALF OF ALL THE INCREASED USE FOR

NATURAL GAS TO 20 IS WILL BE FOR MAKING ELECTRICITY. IN OTHER WORDS, GROWTH IN
ELECTRIC TECHNOLOGIES WILL BE THE PRIMARY DRIVER FOR INCREASED USE OF GAS.

50% o« lllau of Fulure Gas Uses dlo l.u.
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. GROWTH IN RESIDENTIAL ENERGY TO 20 |5 IS DOMINATED BY THE “OTHER" CATEGORY -

EVERYTHING OTHER THAN HEATING WATER, AIR, & CLOTHES, OR COOLING AIR & FOOD.
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Electricity, Coal & The Economy

. THE GAS RESEARCH INSTITUTE PROJECTS THAT NEARLY TWO-THIRDS OF ALL ADDITIONAL
ELECTRICITY SUPPLIED TO 20 IS WILL COME FROM COAL.
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» INCREASED CONSUMPTION OF COAL, THE NATION'S LARGEST SOURCE OF LOW-COST
ENERGY, IS EXPECTED TO GROW ALONG WITH THE ECONOMY AND ELECTRICITY.
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Electricity, Coal & The Economy

THE AVERAGE COST OF ELECTRICITY IN THE UNITED STATES HAS BEEN DECLINING FOR |5
YEARS AS A RESULT OF IMPROVING TECHNOLOGY & LOW COST (COAL) FUELS.
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THE AVERAGE COST OF U.S. ELECTRICITY IS EXPECTED TO CONTINUE TO, DECLINE WITH
COMPETITION, TECHNOLOGY PROGRESS & THE EXPANDED USE OF LOW COST (COAL)

GENERATION.
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Electricity, Coal & The Economy

U.S. INDUSTRY ENJOYS AN ADVANTAGE (AN AVERAGE OF 40% LOWER RATES) OVER
RIVALS IN OTHER NATIONS IN TERMS OF THE COST OF ELECTRICITY - A CRITICAL FACTOR
IN SUPPORTING & ENCOURAGING INCREASED USE OF ELECTRIC TECHNOLOGIES.
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HAS AN EVEN

GREATER ELECTRIC COST ADVANTAGE COMPARED TO OTHER INDUSTRIAL NATIONS.
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Electricity, Coal & The Economy

KILOWATT-HOURS CONSTITUTE THE LARGEST SINGLE COMMODITY IN THE U.S. ECONOMY —
ANNUAL KWH PURCHASES ARE NEARLY EQUAL TO THE ANNUAL PURCHASES OF ALL OTHER

COMMODITIES COMBINED.

(NOTE: DATA BASED ON 2 | COMMODITIES INCLUDED IN CRB )
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ELECTRICITY AND ECONOMIC TRENDS IN THE UNITED STATES ARE SEEN IN EVERY OTHER
NATION. ECONOMIC GROWTH IS TIGHTLY LINKED TO INCREASED USE OF ELECTRICITY =
BUT ONLY LOOSELY RELATED TO OVERALL GROWTH IN ENERGY USE. THIS ILLUSTRATES
THE DOMINANT ROLE OF NEW ELECTRIC TECHNOLOGIES IN FUELING GROWTH.
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Electricity, Coal & The Economy

FOSSIL FUELS ARE THE PRIMARY SOURCE OF ELECTRICITY FOR THE WORLD TODAY. COAL
ACCOUNTS FOR 75% OF ALL THE FOSSIL FUELS PRODUCING ELECTRICITY.
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CONTINUED GROWTH IN THE ECONOMIES OF THE WORLD WILL SUBSTANTIALLY INCREASE
THE NEED FOR NEW ELECTRIC GENERATION == ESPECIALLY LOW-COST FUELS. OVER
1,500 GW OF NEW CAPACITY IS EXPECTED TO BE REQUIRED BY 20 10.

World Genesation Growih 10 2010
China

Europe

Norilh America
Easi Asia
Padific

South Asia

South Amersica

Cemnt. & E
Europe

Africa

GW of New Capadily

Frm. Soviet U.

[ | 50 100 150 200 250 300

PROJECTION FROM SHELL OIL

MillssMcCarthy & Associates Inc. for Western Fuels Association Inc. Page [13]



Electricity, Coal & The Economy

WHAT CAN MEET THE WORLD'S FUTURE ELECTRICITY NEEDS? OVER THE PAST TWO
DECADES, 40% OF ALL INCREASED SUPPLY CAME FROM COAL. MOST OF THE REST
CAME FROM HYDRO ( 19%) AND NUCLEAR (33%); THE FORMER IS SEVERELY LIMITED IN
MOST NATIONS WITH THE LARGEST NEEDS; THE LATTER HAS BEEN RENDERED
UNAVAILABLE FOR GROWTH.

|[Iedl'l( Growth 1975 - QJI
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ELECTRICITY (AS A MEASURE OF THE USE OF ELECTRIC TECHNOLOGIES) IS CLOSELY
CORRELATED WITH NATIONAL WEALTH. THE HIGHER THE PER CAPITA ELECTRIC
CONSUMPTION, THE GREATER THE PER CAPITA SIZE OF A NATION'S ECONOMY.
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Electricity, Coal & The Economy

INCREASED USE OF ELECTRICITY (AS A MEASURE OF THE USE OF ELECTRIC
TECHNOLOGIES) IS CLOSELY CORRELATED WITH INCREASED AVERAGE LIFESPAN OF
PEOPLE IN VARIOUS COUNTRIES. THE HIGHER THE PER CAPITA ELECTRIC USE, THE
LONGER THE AVERAGE LIFESPAN. THIS CORRELATION, IN THE EARLY PHASES OF
INCREASED ELECTRIFICATION REFLECTS INCREASED USE OF ELECTRIC EQUIPMENT FOR
WATER, SEWAGE, REFRIGERATION. AS ECONOMIES MATURE, ELECTRIC TECHNOLOGY USE
RISES LEADING TO DIRECT HEALTH BENEFITS (EG., REDUCED COMBUSTION POLLUTION IN
THE WORKPLACE FROM ADVANCED TECHNOLOGIES), AS WELL AS INDIRECT HEALTH
BENEFITS. INDIRECT BENEFITS COME FROM THE OVERALL ECONOMIC EFFECT OF
ELECTRIFICATION. ELECTRIFICATION BOOSTS THE ECONOMY, WHICH IN TURN MAKES
IMPROVED HEALTH CARE AFFORDABLE.
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A BI-WEEKLY REPORT ON GLOBAL CLIMATE CHANGE

GLOBAL WARMING: SLOUCHING TOWARDS MODERATION

to rally public support for legally

binding reductions in the use of fos-
sil fuels, the science of global warming has
taken a dramatic turn in recent weeks with
the publication of three paradigm-shifting
articles in the professional literature.

Last issue, we reported on one of these—
Roy Spencer’s article in the June Bulletin of
the American Meteorological Society—that
provided dramatic evidence for the “skep-
tics” who said that global warming was
being muted by processes far above the
earth’s surface. It provided strong support
for the hypotheses of MIT scientist Richard
Lindzen, who has argued that climate mod-
els were predicting too much warming
because they assumed that vast regions
of the subtropics were wetter than they
actually are.

It did seem a bit cheeky on the modelers’
part to make such assumptions in the
absence of much data, but that’s what hap-
pened. And when Spencer finally found
some real numbers—from a Defense
Department satellite—they showed this
region to be much drier than any model
had assumed. The bottom line is that glob-
al warming’s torpid pace is not likely to
accelerate from water vapor effects in the
high altitudes.

Since then, two more blockbusters have
appeared. The July 18 issue of Science
showcases an extensive analysis of global
temperature trends by David Easterling and
several other scientists that demonstrates a
continued tendency for climate change to be
primarily expressed as a warming of night
temperature. For years, those who maintain
that the effects of man on the atmosphere
would be neutral (or perhaps even benefi-
cial) have said that greenhouse effect
changes should take place primarily at night
and in the very cold winter airmasses.

Easterling’s extensive review of global
data in Science shoots down the long-held
idea that night (vs. day) warming was sim-
ply a peculiarity of the United States record.
It is truly global, and therefore likely to be a
product of some truly global phenomenon.
This knocks out sulfate aerosols (which are

D espite the Administration’s campaign

primarily in the Northern Hemisphere) as a
major influent and argues that it is more
likely to be related to greenhouse changes
that models did not anticipate. Sulfates may
modulate some slight differences between
the hemispheres, but they are minor in rela-
tion to the overall changes.

The numbers are striking. By far the
largest warming since 1950 is in the winter
nights in the Northern Hemisphere (1.18°C),
when we obviously have the coldest tem-
peratures to begin with. But there is no sig-
nificant warming of the summer days—
when we have the warmest temperatures. In
the Southern Hemisphere, the overall warm-
ing is muted.

The total warming of both hemispheres is
about 0.60°C. These are land temperatures
only, and should warm more than the glob-
al average; in fact, old greenhouse models
that didn’t include cooling sulfates said the
land should have warmed 1.4°C since 1950.

The other blockbuster is an extensive
review article by Fred Pearce called
“Greenhouse Wars” in the the July 19 New
Scientist. Its teaser? “They’re among the
world's top scientists. They don’t believe in
global warming. And they think their time
has come.”

Well, we actually do believe in global
warming, just not so much of it and ihat it
will be primarily in winter and at night, and
that maybe people will actually like it
(plants already do). Anyway, after the usual
name-calling (this Editor is “belligerent” and
writes “violent verbal attacks”—fancy that)
and the standard allusion to “lucrative lec-
turing fees” (we “sceptics” believe in free
speech, but don't give free speeches), the
critics’ critics have little to say.

Pearce does his darndest to find someone
to counter the skeptics. Modeler David
Parker said there is no good explanation for
why the middle atmosphere stopped warm-
ing. “If we don't get tropospheric [surface
to 50,000 ft.] heating right, we are in trou-
ble.” That's putting it mildly.

The big criticism of MIT’s Richard Lindzen
(who salvos after the U.N.’s Intergovern-
mental Panel on Climate Change (IPCC) by
calling them “geographers”) from John

Houghton, the former science chief of the
IPCC, is that Lindzen is “painfully clever.”
NASA’s James Hansen says the old green-
house models predicted twice as much
warming as was observed, and NASA’s John
Christy says three times.

These new reports come fast on the heels
of Richard Kerr's May 16 slamdunk in
Science, which challenged the entire notion
that the—now admitted—lack of predicted
warming is the result of cooling from com-
peting sulfate aerosols, and, for the first
time, noted that climate models free of
“fudge factors” (Kerr's words), if they are in
fact capable of correctly simulating the
behavior of this century, just don’t predict
much future warming.
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SUMMITRY: POSTURING AND POLITICS

ast month world leaders gathered
Lin New York for what was dubbed

“Rio +Five” but soon became known as '

“Rio -Five.” At the conference, some of the
closest U.S. allies charged President Clinton
with failing to lead the world. Although the
President gave a rousing speech, painting a
fearsome picture of a world full of storms,
rising seas, and spreading diseases in the
wake of global warming, he feared more
the wrath of the voters than the wrath of
nature or his colleagues.

U.K. Prime Minister Tony Blair, German
Chancellor Helmut Kohl, and President
Jacques Chirac of France took the United
States to task for failing to adopt stringent
goals on greenhouse gas emissions. The
Australian government, on the other hand,
was pleased that the United States did not
endorse the European Union's (EU) plan to
cut greenhouse gas emissions over the next
12 years by more than 15 percent. The
Japanese were motivated mainly by the
desire to see some agreement, any agree-
ment, signed at Kyoto in December. The
Canadians and Scandinavians sat on the
fence. What's going on?

Why should the British and the Germans
be pushing for such drastic steps when, as
we've pointed out in these pages, the result
would be devastating to their energy-inten-
sive industries? In part because their politi-
cians can pose as “Greens,” knowing full
well that the United States will never (one
hopes) agree to such restrictions. Moreover,
they may not face the same pressures. As
the chart shows, Germany, France, and
Japan have grown much more slowly than
the United States during the past five years.
Slow growth means less energy use, hence
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Economic growth over the last five years. (Economic
Report of the President, February 1997)

reduced CO2 emissions.

Because both Germany and the United
Kingdom have cut their emissions of green-
house gases in the 1990s, they feel morally
superior, able to lecture the wasteful
Americans. What gives them such standing?
Germany took over the Communist East, a
landscape populated with inefficient indus-
try that could not compete with the West's
modern facilities. Even though the Bonn
government tried to keep Eastern plants
producing, primarily to protect jobs, many
were eventually shut down. The resulting
reduction in CO2 emissions allows the
Federal Republic to argue that, since it has
managed to meet the obligations of Rio,
the United States should too. German oppo-
sition parties, however, have pointed out
that the former West Germany has in fact
increased its greenhouse gas emissions:
Were it not for the halving of East German
emissions, the EU has admitted, Europe’s
total CO2 would actually rise 9 percent by
the year 2000.

The United Kingdom's “reduction” is also
less than meets the eye. The Conservative
government instituted a privatization pro-
gram for its inefficient, money-losing coal
industry. As a consequence, many mines
were forced to shut down, reducing the
burning of fossil fuels for power. The result-
ing substitution of natural gas for coal in
the United Kingdom reduced greenhouse
gas emissions sharply, allowing Prime
Minister Blair to reproach President Clinton
for the U.S. failure to curb its greenhouse
gases.

Although the French might have to make
significant reductions in carbon dioxide
emissions to meet the European goal, they
joined the other EU countries in attacking
the United States. Anything that might slow
the U.S. boom, reflected in a 5.0 percent
unemployment rate—less than half the level
for France and Germany—is worth the cost
to the anti-American Gaullists. Meeting the
European proposal would reduce U.S. com-
petitiveness. Moreover, as President Chirac
remarked pointedly at the recent summit
meeting in Denver, “The average American
is responsible for emitting three times the
amount of greenhouse gas as the average
Frenchman.” The relatively low French emis-
sions result from the country’s reliance on
nuclear energy for over 8o percent of its
power and the taxing of gasoline at rates
that, if imposed in the United States, would
produce contention on the streets of
American cities and towns.

On the other side of the issue are the
Australians, who rely exclusively on fossil
fuels for energy while exporting large quan-
tities of coal. Prime Minister John Howard
has asserted that a flat-rate reduction in
emissions would devastate the Australian
economy. He said récently, “We're a net
exporter of energy and we're a highly devel-
oped country and if the current European
and American proposals go through, it will

damage Australia, cost Australian jobs,
reduce our GDP...” He would like any
agreement to provide “differentiated” goals
that take into account each country’s spe-
cial circumstances, particularly its reliance
on fossil fuels.

Stateside, politicians, experts, and acade-
mics are split on the issue. Pushing the
Administration to agree to the European
standards or at least to propose rigid limits,
are environmentalists, a handful of politi-
cians, and some well-meaning, if poorly
informed commentators. On the other side
are those concerned about the impact of an
agreement on economic growth, employ-
ment, and trade; those skeptical about the
significance of any climate change; and
those who find evidence that a warmer
world would not in general be harmful.
More than 60 senators have come out
against any treaty that limits the United
States while giving a free ride to much of
the rest of the world. Rep. John Dingell, a
senior Democrat member of the House
Commerce Committee, has repeatedly
requested that the Administration provide
an economic analysis of the effects of any
agreement. Dingell is particularly skeptical
about the exemption from stringent controls
of developing countries like China and
India. This powerful Michigan representative
fears, with some justification, that a Kyoto
agreement would be costly, resulting in an
“economic fiasco.”

The possibility of an agreement on a
treaty that can pass muster in the United
States while capping U.S. emissions at a
level significantly below 1990 appears to be
remote. Clinton and Gore, however, have
been politically astute in past bargaining
with the Congress and usually get their way
in international meetings. Al Gore, who
boasts a reputation as a dedicated environ-
mentalist, must deliver or lose his
credibility.

Because the Europeans are unlikely to be
serious about their proposal, which would
put their industry through the wringer, some
compromise, such as postponing any signif-
icant reductions well into the next century,
might produce an agreement in Kyoto.
Stricter CAFE standards and a tax on fuel
used for international air travel seem likely
to form part of the package. At that point
Congress would have to face rejecting a
treaty and supposedly losing the U.S. lead-
ership on the environment, or going along
with Clinton and the environmentalists,
knowing that a distant future Congress
would have to legislate the onerous energy
taxes and stringent regulations necessary to
meet the protocol's mandates. Let us hope
that both Congress and the public can see
through this charade.
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TEMPERATURE UPDATE

orld Climate Report provides
Wmonthly updates of satellite-

measured temperatures
around the globe. These figures are
measured by a series of platforms
that sense mean temperatures of
various layers in the atmosphere.
The one we routinely display is the
lowest level, which matches nearly
perfectly with the mean temperatures
measured by weather balloons
between 5,000 and 28,000 feet. The
measurement is thought to be accu-
rate to within 0.01°C.

We compare these temperatures
with surface values projected by the
climate models that based the 1992
Framework Convention on Climate
Change (the “Rio Treaty”). Although
it is difficult to strictly compare
surface projections and mean layer
temperatures, the satellite provides
great improvement over the surface
record by supplying data over the
entire planet.

We note that newer climate mod-
els produce less current warming,
but they are still the subject of con-
siderable debate. The fact remains
that the old models served as the
basis for the present Rio Treaty.

June 1997: A rather normal month.
The global temperature departure of
-0.07°C is just a few hundredths of

a degree colder than last month's
departure and is very near the long-
term (1982-to-1991) average. The
Northern Hemisphere and the
Southern Hemisphere contributed
rather equally to the normality, by
posting rather meager departures of
-0.04°C and -,10°C, respectively.

Not only were the hemisphere
average temperatures very close to
the long-term mean, but also the
regional temperature anomalies typi-
cally did not stray too far to the
extreme. In the Northern
Hemisphere, the slightly warmer than
normal central latitudes of Eurasia
were sandwiched between regions of
slightly cooler than normal condi-
tions to the north and south.
Another cool area stretched across
the central Pacific and into western

North America, while the eastern por-

tions of the continent were a tad
warm.

In the Southern Hemisphere, while
Australia was a few degrees colder
than normal, the temperatures
across Antarctica were several
degrees warmer than those typically
expected during the onset of the
winter season.

Right: Satellite-sensed temperatures for the
Western Hemisphere (above) and Eastern
Hemisphere (below). Areas of below-normal
temperature are shaded.

Below: Satellite (open circles) and predicted temperatures (closed circles) by the model that based the
United Nations® treaty on Climate Change. The negative trend In Southem Hemisphere temperatures is

statistically significant.
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A BI-WEEKLY REPORT ON GLOBAL CLIMATE CHANGE

ADMINISTRATION SNOW JOB IN NORTH DAKOTA

shame. On Earth Day (April 22), in a
series of carefully worded statements,
the President and other administration offi-
cials preyed on the misfortune and misery

of thousands of flood-ravaged North
Dakotans to propel the administration's
global warming agenda. Here is a smatter-
ing of the day’s hyperbole:

I n the world of politics, often there is no

Vice President Gore: Our research
effort is continuing to pin down what
many scientists have said is a link
between extreme weather events...that
have long been predicted [emphasis
added] to become more common in a
world where temperatures are rising
even slightly...They [the scientific com-
munity] do say and have said for two
decades that the probability that
[extreme floods] will occur increases
along with climate change.

President Clinton: We do not know for
sure that the warming of the earth is
responsible for what seems to be a sub-
stantial increase in highly disruptive
weather events; but many people
believe that it is...| think every American
has noticed a substantial increase in the
last few years of the kind of thing we're
going to see in North Dakota today.

Asst. Secretary of State Eileen Claussen:
While we cannot say with certainty that
the flooding that is now occurring along
the Red River signals the onset of cli-
mate change, it is entirely consistent
with the predicted effects. We can expect
that a continued warming of the Earth’s
atmosphere is likely to result in much
more of such occurrences of extremely
severe weather...| think we can say, with
some confidence, that there will be more
cases like [the Red River flooding] as the
Earth starts to warm.

While in the midst of shoveling muck, the
last thing these flood victims want to hear
from the President is, “Yeah, we told you
this was going to happen—not only that,
but it's likely to happen again soon, and,
by the way, to stop it we're going to raise

your taxes.” Now, even though we can't be
sure that any given president will want to
raise your taxes to combat a nonexistent or
benign global warming, or that any given
tax increase will do a lick to change the
future climate, many, many people have
been saying for many, many years that it's a
great idea!

These remarks also imply that scientists
have been warning us about greenhouse
warming causing weather extremes for
decades. In fact, only a few climatologists
have jumped on this bandwagon, and only
recently (over the past year or two), when it
became clear that the model-projected
warming wasn't happening as quickly or as
intensely as predicted. But when extremes
(cold, floods, blizzards) bought media play
and bureaucratic capital, then extremes
became the issue.

Let’s look at the science. What is the
hypothesized connection between Red River
flooding—waters borne almost entirely from
spring snow melt—and increased green-
house gases? By now you know the drill:
Warmer air evaporates more water, a
moister atmosphere produces more clouds
and precipitation, more precipitation yields
more blizzards...yadda, yadda, yadda...pay
more taxes.

in this case the “logic” is not off a little—
it's completely backwards. In the extreme
high latitudes (say, poleward of 70 degrees),
the cold air is so dry that you simply can't
squeeze much snowfall out of it. That’s
why the South Pole averages less than
two feet of snow each year. But as you
move into the warmer middle latitudes,
moisture is no longer the limiting factor—
temperature is.

Let's examine the climate data for Grand
Forks, N.D. Since 1949, winter (December
through March) temperatures have shown a
statistically significant increase, from a
nippy 8.5°F to a balmy 13.5°F (Figure 1).
Finally, a location that supports the global
warming theory! So, snowfall there should
be increasing, right?

In Figure 2, we plot the relationship
between snowfall and temperature. Their
correlation is negative and statistically sig-
nificant. In this region, warm winters have
less snow than cold winters.
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Figure 1. Winter average temperatures (°F) in Grand Forks,
N.D., have been increasing since the late 1940s.

Figure 2. Relationship between snowfall and winter
temperatures in Grand Forks, N.D.

Why hasn't this scientific fact worked its
way into the administration’s Earth Day
press blitzkrieg? There are two possibilities,
both of them grim:

1) Federal climatologists advising the
administration on global warming matters
either don't know this basic fact, and/or

2) Scientific facts only matter when they
support the administration’s prevailing policy,
and federal climatologists don’t want to get
yelled at for telling the truth.

As this winter's Kyoto summit to amend
the Rio Treaty and foist a binding carbon
tax on U.S. citizens approaches, every glob-
al weather blip, which in more reasoned
times would be characterized as simple nat-
ural variability, will portend our climatic fate
and be used to build the body of evidence
for global action against industrialized
nations.

The people of North Dakota have suffered
enough; they didn't need to be exploited in
an Earth Day propaganda campaign.
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STATE OF THE CLIMATE REPORT

Qur annual summary of events cli-
matic is out and causing no end of
trouble. The new report features an
article by the esteemed Sylvan Wittwer,
who, in more than 750 scientific publi-
cations, proved that carbon dioxide
makes plants grow better. Also check
out the essay by Roy Spencer, author
of the most famous scientific paper on
global temperature ever published.

Call the number on our masthead for
your copy.
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TRUTH MELTDOWN IN ANTARCTICA

heck the facts” is the guideline of

responsible journalism. But the

March 31 Reuters story, on the warm-
ing of Antarctica is yet another sign of how,
when reporting on the environment, the
facts are sometimes a minor inconvenience
in an otherwise great story.

“Global warming,” reports Roger Atwood,
“has sent many [penguins] searching for
colder climes. ...Receding glaciers, milder
winters, dramatic changes in seal and pen-
guin populations—they are all signs that
the warming of Antarctica, once a vague
prediction by researchers, is a reality.”

Vol. 1, No. 1, of this Report detailed the
Antarctic temperature history, published by
Phil Jones of the University of East Anglia.
Using data through 1993, Jones noted that
all of the warming of Antarctica “occurred
before the early 1970s.” Jones’ record
forms the basis for the temperature histo-
ries for the United Nations Intergovernmen-
tal Panel on Climate Change (IPCC), often

cited as the Consensus of Scientists. In fact,
Jjones’ data show no trend since the early
1960s.

Here we present the IPCC record, now
updated through 1996, and the satellite
record that begins in 1979. The first shows
the surface-based history for all areas pole-
ward of 60°S (Figure 1). There is no statisti-
cally significant warming averaged around
the entire bottom of the planet for the last
31 years.
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SCIENCE FICTION

‘While manyofthe claims of Roger -+
Atwood in his Reuters piece are simply

that the warming of the Antarctic . %
Peninsula is synonymous with an over- -
alt Antarctic warming—at least one
piece of true fiction-says everything a
critic needs to know.

“In the 1950s,” Atwood writes,
“about four out of five winters experi-
enced extensive seasonal pack ice,
according to various studies using U.S.
satellite data.”

The United States had no satellites in
polar orbit, no satellites that could
have sensed pack ice, and no space-
sensed data about Antarctica that was
worth anything until the late 1960s. In
fact, with the exception of a few satel-
lites that only fell around the midlati-
tudes simply bleeping happy radio sig-
nals, we had no satellites at all.

%

exaggerations—claiming, for example, '~

Figure 1. Antarctic temperature departures (*C) from the
1961 to 1990 mean, back to 1971 (from the IPCC record).
Inset. Temperature departures from 1957 to 1970.

Satellite-measured temperatures show the
same thing, although the orbiters do not
measure the five degrees of latitude sur-
rounding the South Pole, and the record
only begins in 1979 (Figure 2).

Atwood goes on to note that “heavier
snow, possibly caused by warming, seems
to be cutting into some penguin popula-
tions™ and then later quotes a U.S. scientist
who says that “Retreat of glaciers seems to
be happening all over the west coast of the
Peninsula.” We don't doubt that both

statements are true. But it is also true that
some 4,000 to 7,000 years ago, when
Antarctica (and the planet) was warmer
than it is now, the Antarctic glaciers were
expanded, probably by heavier snow that
can occur in a warmer (but still very cold)
atmosphere.
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Figure 2. Satellite temperature departures (*C) also show
no warming across Antarctica.
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An occasional fgilure that tums
speculations about the United Nations _
Framework Convention on Climate
Change (also know as the “Rio Treaty”)
into facts...

We hear that Vice President Gore has
received a letter from a big higher-up
from the U.S. National Center for
Atmospheric Research, arguing that it
really isn't time, climactically and scien-
tifically, for a carbon tax after all. World
Climate Report says thank you and
hopes for no reprisals. We also note
that such a missive may sit well with
those who dispose of our tax money
'{i.e.. the Republican Congress) for
global change research.
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PRESS REPORT URGES
MATERIAL GREENING OF PLANET EARTH MOVE
FROM HYPOTHESIS TO THEORY

(Arington, VA — January 24, 1997) In a January 1997 report from the Office of
Climatology at Arizona State University, researcher Craig D. Idso proposes an
elevation in the status of the "greening of planet Earth" hypothesis to that of scientific

theory.

Idso's report (Climatological Publications Scientific Paper #25, The Greening of
Planet Earth: It's Progression from Hypothesis to Theory) reviews several challenges
to "greening" — a hypothesis which suggests (1) the productivity of the planet's
vegetation will be greatly enhanced by the aerial fertilization effect of elevated levels of
atmospheric carbon dioxide, (2) that increased atmospheric CO, concentration will
enhance the efficiency with which plants utilize light, water and nutrients, and (3) the
existence of a natural CO,-induced impediment to CO,-induced global warming. ldso
not only dismisses challenges to the greening hypothesis as "unsubstantiated by data
obtained from long-term CO, enrichment experiments,” he also tests a number of
predictions which would logically flow from the hypothesis and concludes that real-
world data reveal such predictions to be correct.

According to Idso, the idea that an increase in the air's CO, content might be of
benefit to the biosphere can be traced back nearly 200 years. By the early 1980s, the
results of nearly 600 scientific studies dealing with CO,'s effects on vegetation
contributed to a conclusion by a 1982 International Conference on Rising Atmospheric
Carbon Dioxide and Plant Productivity that a doubling of the atmospheric CO,
concentration would likely lead to (1) a 50% increase in the photosynthetic fixation of
CO, by C, plants, (2) a doubling of the water use efficiency of both C; and C, plants,
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After citing the body of research which verifies these four predictions, Idso
concludes, "The greening hypothesis may validly be considered to have achieved the
status of a theory — a theory that must surely play a major role in determining the
course we will take as we confront the future in a world of conflicting concepts of
impending global change."

According to Western Fuels Association general manager and chief executive
officer Fred Palmer, who announces availability of Craig Idso's study, this work builds
on that of Craig's father, Dr. Sherwood B. Idso, and his brother, Keith E. Idso. "In
1991, Western Fuels Association arranged for production of a videotape called The
Greening of Planet Earth, which was based on Sherwood Idso's book Carbon Dioxide
and Global Change: Earth In Transition," Palmer explains. "With nearly 20,000 copies
of that tape in circulation worldwide, much was done to assure this compelling body of
science not be overlooked as world governments wrestled with climate change policy.
In 1992, Keith Idso compiled and analyzed the results of a decade of international
research into the direct biological effects of atmospheric CO, enrichment in his report
Plant Responses to Rising Levels of Atmospheric Carbon Dioxide for the Office of
Climatology at Arizona State University. In 1995, Dr. Idso revisited the science of
greening in his Kuehnast Lecture at the University of Minnesota, CO, and the
Biosphere: The Incredible Legacy of the Industrial Revolution. Now, Craig Idso has
weighed in with his analysis. They each are providing valuable service to the army of

scientists at work in this important, though often overlooked, field of inquiry."

According to Palmer, seemingly more glamorous research activities involving
super computers, intricate models of climate physics, and satellite observations attract
media attention and substantial research dol!ars while less attention and fewer
financial resources are afforded seemingly more mundane research such as that
which upholds the theory of the greening of planet Earth.
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Holes in the Greenhouse Effect?
By Patrick J. Michaels

Sunday, June 22, 1997; Page C02
The Washington Post

Global warming is about to heat up and enter the
presidential sweepstakes for the year 2000. The fun starts in
December, when the United States is going to agree to an
amendment to the United Nations Framework Convention
on Climate Change, also known as the "Rio Treaty," that
requires the signatories to reduce carbon dioxide emissions.

That's the end of the easy part. Then the administration
(read: Vice President Gore) is going to have to sell it to the
Senate, which must approve treaties by a two-thirds
majority. The amendment, which is likely to mandate a

‘reduction of current emissions of between 10 percent and
20 percent by the year 2020, will carry an impressive price

tag, perhaps several percent of gross national product per
year by the time reductions become serious, according to
several economists. It will first go to the Senate Foreign
Relations Committee, chaired by Jesse Helms, the senior
senator from North Carolina. Think it's going to get out of
there alive? '

Along the way, Gore is going to have to confront a growing
contingent of scientists who are increasingly unhappy with
the glib forecasts of gloom and doom. Once dismissed as "a
small but vocal band of skeptics," usually supported by
industry, the critics of the global warming thesis now have a
rather formidable armada of facts.

As pointed out by Ross Gelbspan in these pages four weeks
ago, some of these scientists, myself included, enjoy
industry research support. (In my case, 84 percent of my

_university research is funded by taxpayers.) His figures

show an average of $35,000 per year to a few people. The
U.S. government spends $2.1 billion per year on global

Stephes
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change research, and it's hard to believe so much would be
spent on researchers who would say "no problem."

Accepting Gelbspan's contention that there are 2,000

climate scientists (there are actually about 60 PhDs in
climatology in the entire United States), that's a cool million
dollars per scientist, every year. How could the vice
president lose the global warming argument with these
odds?

Easily. Arguments against highly deleterious global
warming have a charm and internal consistency that the
arguments of the critics -- who emphasize caution and
uncertainty -- lack. It's worthwhile to review the way the
global warming thesis evolved. In 1990, the first Scientific
Assessment of the United Nations Intergovernmental Panel
on Climate Change (IPCC), a document that is the
underpinning for the Rio Treaty, stated, "When the latest
atmospheric models are run with the present atmospheric
concentrations of greenhouse gases, their simulation of
climate is generally realistic on large scales."

Several critics cried foul. The "largest scale” of simulation
of planetary climate-is surely the average surface
temperature, and it was apparent, even back in 1990, that
the computer models used to simulate global warming were

predicting much more warming than had been observed.

Since then, it has become generally accepted that the
"generally realistic" models were saying that it should have
already warmed between 1.3 degrees and 2.3 degrees
Celsius, globally, with the higher figure for the Northern
Hemisphere. The observed warming of the earth's surface
temperature since the late 19th century is about one and a
half of a degree. The first [IPCC assessment is a busted
forecast.

Why it took the U.N. five years to realize this is anyone's
guess, but it sure did generate a lot of frequent.flier miles
for skeptics like me. Finally, in their second Assessment,
published in 1995, the IPCC admitted the skeptics had a
point: "When increases in greenhouse gases only are taken
into account . . . . most [climate models] produce a greater
mean warming than has been observed to date, unless a
lower climate sensitivity [to the greenhouse effect changes]
is used . . . . There is growing evidence that increases in
sulfate aerosols are partially counteractmg the [warmmg]
due to increases in greenhouse gases."

Sulfate aerosols are tiny bits of dust also emitted during the

combustion of fossil fuel that cool global warming by
reflecting away the sun's radiation.

6/22/97 1:26 PM
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Translation of the 1995 teport: Either it's not going to warm
up as much as we said it was, or something (like sulfate
aerosol) is reducing the warming. I bet that many in my
profession will do everything in their power to prove the
latter and disparage the former, because no one wants to
write the letter, "Dear Mr. Vice President; We are sorry but
we goofed. Thanks for the $$. Hope you get your carbon
tax. Yours truly, the Consensus of Scientists."”

Thus began a frantic effort to save face. Ben Santer, a fine
and aggressive scientist from the Lawrence Livermore
Laboratory, published an article in Nature magazine last
year that seemed to show a remarkable correspondence
between the evolution of planetary temperature patterns and
a model that included both the warming from the
greenhouse gases and the cooling from sulfates. This result
argued against the skeptics' proposition that our planet was
simply not prone to big-time warming. Santer’s study period
began in 1962 and ended in 1987.

The critics immediately pointed out that the model he relied
on had only half of the known changes in the greenhouse
effect. The fact is critics and proponents of the global
warming thesis agree that human activities like driving cars
and burning coal have changed the amount of warming

- radiation in the atmosphere only about 2.5 watts (or about

one-quarter the power of a good flashlight). The central
issue is how much this affects the world's climate.

Santer's model had attempted to answer that question based
on the assumption that the "change" in the amount of
warming radiation was only 1.25 watts.

When the right number is put in to Santer's model, things
get even hotter than in the old models that were already
abandoned. Worst of all, from Santer’s point of view, when
all of the available data, which ran from 1958 through 1995,
are used, the correspondence between the model and reality
vanishes. :

Then there's the problem of the satellite-measured
temperatures. These measurements, accurate to .01 degree
Celsius, find a statistically significant cooling trend in the
lower atmosphere since they started taking measurements in
1979. The old models, which the U.N. said in 1990 were
"generally realistic," predicted a warming of about .6
degrees Celsius since the satellite measuring started, and
even newer models predict warming of .35 degrees of
Celsius. This warming simply isn't happening according to

6/22/97 1:26 PM
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the satellite data.

The satellite data also match up perfectly, on a year-to-year
basis, with temperatures measured in the lower atmosphere
we by weather balloons. This is a completely independent
' corroboration of the lack of predicted warming,

Then there's the problem of identifying the type of warming
that is going on. Warming up the planet's coldest air masses
clearly creates little harm, because no plant or animal can
feel the difference between -40 degrees and -35 degrees.
Greenhouse physics predicts that warming is more likely in
the coldest, air masses. Indeed, there is some evidence that
this is already occurring in Siberia and northwestern North
America in winter. But it's no threat. It's pretty hard to melt
ice caps at temperatures that are way below freezing.

Conversely, a warm, humid air mass, where things are
living and growing, doesn't respond much at all to
greenhouse changes. So we expect to see less change in the
summer. In fact, most observed summer changes are either
mall or insignificant, even in Siberia. All totaled, the

effects of winter warming and little summer change

- lengthens the growing season, costs less energy and is, in

' general, hard to label as a big negative.

Some people have made careers out of labeling what I just
wrote as the carpings of that "small band of vocal skeptics."
I hope they read the May 16 issue of Science magazine.

- There, senior environmental reporter Richard Kerr found
widespread discontent over the magnitude and even the
detection of global warming. Kerr found, as predicted by
the skeptics for 15 years now, that when climate models are
cleansed of their "fudge factors" (his words) that they will
produce precious little greenhouse warming in the next

century.

Do this, and put in the most likely changes in the
greenhouse effect for the next century, and you get 1.2 %
degrees Celsius of warming in a new climate model from

the U.S. National Center for Atmospheric Research. From

the new model of the United Kingdom Meteorological
Organization, the same exercise will give you 1.3 degrees
Celsius of warming. Or look at Tom Wigley's completely
independent calculation in Nature last year. Same number:

1.3 degrees.

The message is that this is less than half of the warming
predicted by the U.N.'s "Consensus of Scientists" in 1990.
And further, it's now appreciated that most of this has to be
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in winter, as the rising temperature in Siberia is now
informing us. T

So the vice president is going to have to defend expensive

and disruptive méasures in the face of a very modest

climate change whose most noticed effect will be to

lengthen the growing season and reduce energy demand. _ '
The Senate will use the strength of the skeptics' arguments %
to turn down any amendment to the Rio Treaty -- which

may actually be a blessing for Gore.

Defeat will enable the vice president to campaign in 1998
and 2000 on the attractive but spurious claim that Helms

and the Republican leadership are going to kill our children
because they won't stop global warming. With global :
warming, as with Gore's presidential ambitions, losing is
winning. '

Patrick Michaels is professor of environmental sciences at
the University of Virginia and senior fellow in
environmental studies at the Cato Institute.
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Extremism in pursuit of green

ater this spring — after the
termination of our inter-

: minable winter — the
ton-Gou adminis-

tnuou golug to

the US.

mducﬂnm

ln emissions of the greenhouse
gases forecast to cause dreaded
lobal warming.
his significant

said satellites were finding no
warmin whatsoever were
ridiculed, and journalists were
remonstrated by Mr. Gore to ignore
them. Now they're being lionized
because they saw what was hap-
pening first. After nearly two full
decades, the satellites find nothing
but a statistically significant cooling
averaged over
the entire south-

ern half of the

ko ?b ptr:-e It l . 'I'he' currently
nounce . .
vice uig;gent. “Sk@lﬂ’menght, hslhiot?ablc
most in an ) explanation 1s
address at George and Mr. Gore can’t that the warming
ashington Uni-  is being “hidden”
versity. lgmrett. other industri-
Vice President compounds,
Al Gore knows this name finely
is going to be the sell of his life, divided sulfate aerosols screen
use is very the sun and the clouds. They
with the sureshot of cli- are almost usively found in the
mate a that cored his i Hemisphere,
best-se 1 book “Earth in  and rain out before they head
the Balance.” There, he made great  south of the equator.
political hay out of an “sci- , the fashionable expla-
entific consensus” of dramatic uﬂmhpteuydamed -
warming, supported by a United mrbeSout}meemphere
Nations report stating that the cli- would be w. up with apoca-
mate models Fﬂeainggimmand lyptic abandon. n this was
doom were “generally realistic” pointed out in a densely written
Mr. Gore labeled anyone with a  article in the Dec. 12 edition of
Pnnmamwmm Nature, proponents of the current
fewer than 50 such in fashion were forced to agree.
d:ewu'ld)whoﬁhdhwua You never read about that
member of “a butvocalband because of Mr. Gore's deal with the
of 5 _environmental journalists: Don't
It turns out these were ' report any news and I'll treat
andur.Gu;w ignore it. rishlw( I become president.
was heresy years ago — report (or construe, make up,
d:atﬂaecllmnemndehm‘zv- whatever) bad news. ’
casting way too much warming — Need proof? The press was all
is now “consensus.” Scientists who  over an article, in the very same

issue of Nature mnc l.hat Illﬂl
f g d h l t.h

more frequent ts in the
Upper Midwest. ltjrwfn

be warmer then, so global warming
must make more droughts there in
the future. Ni
the droughts of AD 1200 occurred
without any assistance from
mankind and were and are as nat-

ural as floods, hurricanes, normal -
uh.inmn .

rainfall, and frozen W
So how is Mr. Gore
his commitment to
economic intervention in the his-
tory of man? Extremism! OK, the
planet isn't as warm as [ said it
wauld be, but there are more

to sell

record as
falls ha\;aulincmreaaed_ in summer
over agricultural regions.”

Here he uses the work of feder-
al climatologist Tom Karl, who
recently put out a
which just
rent with the
ing “extreme” rains are increasing,
and that other “extreme” indica-

tors are going along. Mr. Karl '

informed us there was no pressure
to report these results or exagger-
ate.

What Mr. Karl actually found is
that there has been an
averaged across the country of one
day-in every 730 in which it rains
2 inches or more. That's right
one in every two years —
thing that neither you or I wou.ld
notice unless we had been stunned
into true belief Ly our benificent
government. Three inch rains are
just too infrequent to show a sig-
nificant trend averaged across the

ppenedto |

mentioned that -

greatest

United States, according to Mr.
Kurl

Mr. Karl and Mr. Gore call two-
inchers “extreme” and “torren-
tial,” respectl\rel,r More hk:lxl
they’re “beneficial

70 percent of all mnstorm.s that
are greater than 2 inches are less
than 3. Find me a Midwestern «
farmer who generally would

_rather not have that rain, given the

fact that our average summer puts
the Corn Belt in moisture stress.
Mr. Karl also has looked at what
should be the most obvious sign of
Apocalypse Soon — the percent of
the United States that is experi-
encing much-above-normal tem-
peratures. No significant change is

" detectable since 1910, the start of

reflects climate change is the
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GLOBAL WARMING’S TRAVELING

to be very popular to reduce U.S.

fossil fuel consumption the 6o percent
that is required to stabilize atmospheric car-
bon dioxide concentrations. Nonetheless
this is the road that the Clinton Administ-
ration will embark upon when it proposes
legally binding reductions at the U.N. global
warming 'crat-o-fest in Kyoto in December.

Anticipating a bit of upcoming political

turbulence (see our “Big Rumor™), the
Administration is busy selling its version of
an elixir to save the planet via a series of
traveling roadshows:

Everyone knows that it's just not going

Oyez, Oyez! Coming soon to a lecture
hall near you! It's hot! It's persistent! It's
highly variable! And it can't be stopped
(without a significant monetary contribution
from you). Yes, it's Global Warming!

These State Department “discussions”
about global warming are modeled after the
“town meeting” format popularized by ABC's
Nightline in the 1980s. The only towns that
meet are correct-thinking communities (i.e.,
those with big universities) with large mem-
berships in co-sponsoring environmantal
groups.

Opening night took place Aug. 13 on the
University of Texas campus in Austin, a
prosperous, liberal town that surely repre-
sents the State Department’s America. Act |
was a video—a four-part news series about
global warming in which the research of
several pivminent scientists is taken out of
context fwe knovs. since we krow them and
have studied and reported on their research
in this Report).

The playbill:

Scene |—Global warming is caused by evil
industry.

Scene ll—Long-term climate records show
warming.

Scene |ll—Sophisticated computer climate
models show it, too!

Scene |V—Many people will die from mas-
sive flooding, starvation, heat stroke, and
spreading tropical diseases if we don't
act now.

With the necessary facts out, Act Il includ-
ed a panel of scientists—an atmospheric
chemist, an agricultural economist, and a
coastal geomorphologist. Note that none of
the panelists was in the video, so those
analyses and conclusions were unassailable.
Climatologists need not apply at this point.
The one atmospheric scientist, Dr. Kenneth
Bowman from Texas A&M, is a stratospheric
ozone expert, and he used most of his time
talking about—what else?—stratospheric
ozone, rather than global warming.

After the presentations, audience mem-
bers had an opportunity to question the
experts. Fortunately (and much to the sur-
prise of meeting organizers), the audience
included some climatologists who, through
pointed questions about some of the
assumptions and analyses presented,
provided some interesting perspective to
the “debate.”

A short while later came the big produc-
tion number. Under Secretary of State for
Global Affairs Timothy Wirth, fresh from
announcing in Europe that the United States
is for legally binding emission reductions,
charmed the onlookers with his exposition
on global science and global governance.
But the usually unflappable ex-Senator’s
feathers ruffled when several citizens ques-
tioned his authority to negotiate a treaty
and the bases for his conclusions.
Throughout the show, about half of the
audience questions opposed the party line.
This is ane government produrtion that
opened to bad reviews.

The teat revival then tiaveled to the
University of North Carolina in Chapel Hill,
another town-just-like-America, (hey, doesn't
every college basketball team have a whin-
ing coach?), and this time the State
Department gushed moderation, so as not
to stir up any of the industry shills (read:
PhD climatologists) that might be in the
crowd. They did, however, somehow con-
flate the damage caused by Hurricane
Fran—as average a hurricane as has ever
hit a crowded beach—as the product of
global warming, rather than the product of
gee-isn't-a-sand-dune-a-bad-place-to-sink-all-
your-money.

CIRCUS

After a major rewrite, a substantial

- rehearsal period, and some recasting, the
national tour reopened at the University of
Minnesota on Dec. 11. This event, por-
trayed as politically neutral, was sponsored
by the Hubert H. Humphrey Institute, the
Minnesota Environmental Initiative, and
the Sierra Club. The leading role was now
played by a big-time climatologist,
Dr. Stephen Schneider of Stanford Univer-
sity, who actually appeared (surprise!) as a
climatologist in the made-for-TV movie The
Fire Next Time. Audience members submit-
ted their questions in advance; the last
thing the State Department wanted was a
repeat of the Austin fiasco.

e BIG, BIG RUMOR :

BORN TO LOSE

Does the Clinton/Gore Administration
really believe that the U.S. Congress
(particularly the Senate) will simply
agree to the legally binding emission
reductions that it proposes in Kyoto
next December—knowing full well that
it's going to entail some type of taxa-
tion, hidden or otherwise?

Of course not. The Kyoto Agneernent
is designed to lose in the cumrent
Congress. Then Clinton/Gore wﬂl ﬂnger
a handful of Congressmen as tools of
industry who are killing the planet's
children. An especial amount of envi-
ronmental money will go into an < "
attempt to defeat these Congressmen
and return a Democmtic majority
Senate will remaln hoyeleislr
Repuhlkan) % €

In fact, it s 9 by
Congressional yote. ﬁygy& lhat the*
Vice President will be able to muster
the amount of seff-ng}mess
has some potential here) s nt:
require him as “leader for next mi l-
lennium. If the Senate stmehow l'at]
fies the new global warmms “tax” in
1998, Mr. Gore won't have an issue to..
stand on in the year 2000. AR 0
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~ half of the projected increases occurs sim-
~ply because water expands as it warms.

: vm mhs ago we noted a studv by
Marllyn Hughes and David Robinson

‘I that found increasing snowcover over
the U.S.’ Great Plains, which is counter to
the general perception that it has been
declining because of global warming. Now
comes a modeling study of the world’s two
great ice caps that says there will be a
reduced rise in sea level because there isn’t
going to be much of a net melting of them
-after all.

This new study, by Atsumu Ohmura and
two coauthors, projected that, under condi-
tions of doubled atmospheric carbon diox-
ide that melting of Greenland would cause
a sea level rise of 4.33 inches over a hun-
dred years. But, at the same time, global
warming makes the Antarctic Ice Cap grow,
reducing sea level by 3.54 inches. The net
difference, an increase of about 0.79 inches,
is not likely to be noticed by even the most
environmentally sensitive.

Sea level still does rise, though. About
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Two scenartos used by the U.N, IPCC for sea level rise to
the year 2100. The work of Ohmura et al. suggests that
Greenland and Antarctica will cancel each other out, as in
the bottom chart. In parentheses we have estimated
these values with a net climate sensitivity of 1.7°C to 02
doubling (which includes sulfate aerosols).
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Glaciers and ice fields outside of Antarctica
also melt; but the resulting amount of sea
level rise from this effect is rather slippery.

Ohmura et al. state that the total amount of

water contained in these other ice sources
is between 5.9 and 10.6 inches. But the
1995 report of the U.N. Intergovernmental
Panel on Climate Change (IPCC) gives a sea
level rise from melting this ice of 6.3 inches
by 2100 (and continuing to rise rapidly).
This is more that the lower estimate of the
total amount of water that exists in these
ice sources. Another IPCC scenario raises
the sea level 4.7 inches from the melting of
this ice.

Here we show two charts from the new
IPCC report that illustrate these scenarios.
The one with the larger sea level rise
assumes more warming (a sensitivity to
doubled carbon dioxide of 2.5°C) than the
one with the lower rise (2.2°C). The lower
rise also results by assuming, as Ohmura
found, that Greenland’s melting is compen-
sated for by growth in Antarctica.

As noted in this Report, the climate
model that best fits the observed climate,
according to Mitchell et al., has an actual
sensitivity of 1.7°C, due to the combined
effects of sulfates and greenhouse gases.
We have plugged into the lower IPCC sce-
nario a linearized estimate of what sea level
rise would become if this more plausible
value is used. The net rise from now to the
year 2100 becomes 8.2 inches. Let's hold a
“town meeting" to stop this!

How much has all of this changed in six
years? In the first (1990) report of the IPCC,
which assumed modest emission reduc-
tions—essentially the same assumptions
used in our graphs—the forecast was for
19 inches by 2100. Carbon tax does not
compute: 8.2/19 = 43%.

Aeference

Oliriura, &, M. Wild, and L. Bergtsson (1966). A Passiole
Change in Mass Balance of Greenland and Antaictic lce
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Mitchell, L.E.B., et al. (1995). Climate Response to
Increasing Levels of Greenhouse Gases and Sulfate
Aerosols. Nature, 376, 501-504.
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The Sdence of Climate Change.

IMPERTINENT QUESTION DEPT.

If global warming will cause
Antarctica to hold more ice, how come
everyone got so upset when a big
(“Rhode Island-Sized,” said the press)
piece broke off a few years ago?

SINGER'S UNFRIENDLY SKIES:
BEYOND SULFATES

t the recent meeting of the American
Ageo;)hysical Union in which sulfates
it the dust (see last issue), S. Fred
Singer of George Mason University made a
convincing argument that airplanes are
changing the climate.

As Report acolytes know, temperatures
measured by satellites are slightly cooling
just about everywhere except in the mid lat-
itude band of the Northern Hemisphere,
roughly 35°N to 50°N, (WCR, Vol. 1, No. 12).
That certainly begs for an explanation, and
Singer thinks it's related to cirrus clouds
(high-level cirrus, as opposed to low-level
clouds, produce a slight net warming)
caused by jet contrails, mainly from expo-
nentially growing commercial traffic. Singer
noted a positive relationship between rising
temperatures in the mid latitude region and
increasing nitrogen oxides in the mid- and
high atmosphere, which is a good proxima-
tor of traffic density.

He closed with a “good news/bad news”
story. The good news, he said, is that the
U.N. was right! There is a “discemable
human influence on the climate.” The bad
news (for the Vice-President, Singer joked)
is that it's not from the greennouse eifect.
Therefore the sensitivity of the surface tem-
perature to carbon dioxide increases must
be less than the Consensus of Scientists
once thought it to be.

* * * * *
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eather satellites have
been measuring global
temperatures since 1979,

but have shown no cli-
mate warming — contrary to all
expectations. According to com-
puter models cited by the U.N.-
sponsored science advisory body,
the Intergovernmental Panel on
Climate Change (IPCC), a substan-
tial warming of nearly 1 degree
Fahrenheit, should have occurred
during this 18-year period.
If the models cannot be support-
ed by actual observations of the

- atmosphere, however, then we can-
- not and should not rely on their

predictions of a future warming.
Therefore, all the elaborate inter-

- national machinery that’s being

constructed aroiind the Global Cli-
mate Treaty is a complete waste of
time and money. Policies are being
developed to ration and tax carbon
dioxide emissions from fuel burn-
ing, and thereby throttle energy
use. Such policies would cause
grave economic damage, not only to
industrialized nations, but also to
developing countries that depend
on trade and global prosperity.

In contrast to the satellite results,
data collected from thermometers
at weather stations around the
world do show a warming — but
only about half that predicted by
the models. But these surface data
do not cover the oceans, almost 70
percent of the Earth's surface, and
large gaps exist elsewhere. Besides,
such observations are subject to all
kinds of local disturbances and
interferences that can change over
time, and thereby confuse mea-
surement of temperature trends;
for example, construction of a near-
by building or even a growing tree
will change wind patterns and
affect the thermometer reading.
But the biggest disturbing influ-
ence is the local warming from
urban growth around the weather
stations, which are usually located
at airports. '

This well-studied “urban heat
island effect” produces a fictitious
warming that is hard to eliminate
{rom the surface temperature read-
ings. Everyone knows this is so, but
few will admit it. Instead, the attack
1zs been focused on the satellite
Jata. The fact they have reported a
slight cooling since 1979 has been
an embarrassing problem for glob-
ul warming enthusiasts, (When cor-
rected for the strong cooling effects
of the two major volcanic eruptions
in recent years, the satellite data
suggest a slight warming trend —
albeit very much smaller than that
derived from surface observations
or predicted by computer models).
The divergence between satellite-
derived temperature trends and
surface thermometer trends has
been grmw}'_ng larger year by year.

-
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Satellite weather
data under siege

The campaign to discredit the
satellite observations has been
gathering momentum as it became
more widely known that they
demonstrate the inadequacy of the
computer models. The objection at
first was that the satellite record is
too short; but after a decade or so,
this excuse no longer works. The
second approach has been to state
that the surface thermometers and
the satellite-borne instruments are
both correct but that they measure
different quantities. It is true the
satellite instrument derives a temn-
perature of the lower atmosphere
rather than of the surface itself, but
the two trends cannot be expected
to diverge for very long. Both
records cannot be right; at least
one of them must be wrong.

The most recent attack, pub-
lished in the March 13 issue of the
international journal Nature,
accuses the satellite experimenters
of technical errors in constructing
the record that shows a cooling
trend. The satellite experimenters
will shortly reply with technical
arguments that will be equally
incomprehensible to the general

public and even to non-specialist
scientists.

The scientific debate is being
conducted at a high professional
level and will no doubt shed some
light; but it hardly affects the fact
the computer models are not being
validated.

Personally, I believe the satellite
data, although not perfect, are more
nearly correct. The easiest way to
demonstrate this is to appeal to a
completély independent set of mea-
surements for verification; instru-
ments launched around the worid
by weather balloons show exactly
the same temperature trends as the
satellite instruments.

urther support for the satellite

results comes from the actual

demonstration of an urban
heat island effect on surface ther-
mometers. An article published in
the July 1996 issue of the Bulletin
of the American Meteorological
Society graphically shows temper-
ature readings from highly popu-
lated California counties exhibit a
strong warming trend during this
century while less populated coun-

1's GLOBA. WARMING, Roe!
114 CAVSING THESE Mot
QUMMERS!... TUESE fRIGID
ENoN STORME. ... AND NOW
TUeSE Fleops! ... Anp

THE WRRICANES  AHD..

ties show a zero trend. Sclar results
have now been obtained, compar- !
ing cities and rural stations in Aus-
tralia and in South Africa. Itis evi- |
dent that cities have become °
warmer as population grows and
releases more heat into the atmos-
phere.

So we're back to Square One. Itis °
clear the computer models are not
validated by observations and need
more work before we can trust their
predictions. But now a scientific
attack on the satellite data has been
published in a respected journal, we
can — re, bly — expect to see
efforts to discredit the satellite
results and obfuscate the true situ-
ation.

And what about future warming’?
When all is said and done, we can
conclude there will be some warm-
ing as a result of the growth in
atmospheric greenhouse gases,
perhaps not more than 1 degree F !
by the year 2100, which would be
barely measurable and completely
inconsequential,

But long before then, a few more
years of satellite data will make it
obvious that global warming is a
non-problem.

S. Fred Singer, professor (emeri-
tus) of environmental sciences at
the University of Virginia. is the
founding president of the Fairfax-
based Science & Environmental
Policy Project (SEPP).
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Over the course of the Industrial Revolution, society’s burning of coal, gas and oil
has significantly increased the carbon dioxide content of earth’s atmosphere. This change
in the global environment has elicited the development of 2 number of hypotheses relative
to its consequences, the most well-known of which is probably the CO,-induced global
warming hypothesis. Presenting a rather bleak view of the future, this negative concept of
global change is the complete antithesis of a much more optimistic concept that is based
upon the results of numerous laboratory and field experiments. This latter concept
suggests that the productivity of the planet’s vegetation will be greatly enhanced by the
aerial fertilization effect of elevated levels of atmospheric CO,, as will the efficiency with
which plants utilize light, water and nutrients. Hence, as the CO, content of the
atmosphere continues to climb, what may be referred to as the greening hypothesis bodes
well for the biosphere, as it portends a great “greening of the earth™ and envisions a
natural CO,-induced impediment to CO,-induced global warming.

Several challenges to this concept are briefly reviewed and found to be
unsubstantiated by data obtained from long-term CO, enrichment experiments. A number
of predictions that logically flow from the hypothesis are then put forth as refining tests
that have the power to raise it to the level of a theory. Real-world data reveal these
predictions to be correct, suggesting that the Greening Hypothesis should henceforth be

considered the Greening Theory.
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The Greening of Planet Earth

In progressing from hypothesis to theory, an important concept comes of age.

Taroughout enlightened periods of earth’s history, the scientific enterprise has
been a productive and effective means for discovering, describing and predicting various
phenomena. So great has been its success, in fact, that science has become the primary
vehicle of advancement in humanity’s unending search for truth, the ultimate goal of which
is a correct understanding of the natural jaws that govern the universe.

Discovering the principles by which nature operates, and correctly inferring their
consequences, begins with the act of observation and the synthesis of the acquired data
into a meaningful scientific statement called an hypothesis. Such conjectures, often crude
and imperfect at first, are generally refined over time, as additional research is conducted.
Throughout this process, more accurate concepts often replace original ideas that are
found to be inadequate, until an intellectual edifice is finally erected that harmonizes
sufficiently well with a broad enough base of evidence that it can be elevated to the level
of a theory.

Over the past few years, much time, money and effort have been expended in
developing a concept of climate change known as the CO;-induced global warming
hypothesis, a corollary of which suggests that the copious quantities of carbon dioxide that
are emitted into the atmosphere by the world-wide consumption of coai, gas and oil

constitute the greatest environmental threat ever to be faced by the biosphere.’
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Proponents of this hypothesis claim that the continued burning of fossil fuels at today’s
high rates will result in warmer global temperatures,’ as well as “many adverse
consequences for human health, ecosystems and the economies of both developed and
developing countries™.’ Specifically, they contend that as the CO, content of the air
continues to rise, large portions of eaith’s polar ice caps .v111 melt, coastal lowlands will be
inundated by rising sea levels, crop-threatening droughts will devastate agriculture, and
super-hurricanes will ravage large areas of the planet,™ all of which scenarios are offered
as compelling reasons for immediate and unprecedented governmental actions to avert the
predicted catastrophes. .

As with almost all hypotheses regarding subjects as complex as global weather and
climate change, however, there is definitely another side to this story. In fact, there is an
opposing hypothesis which suggests that the rising carbon dioxide content of the
atmosphere may well be a blessing in disguise. The well-known aerial fertilization effect
of atmospheric CO, enrichment, for example, tends to increase the productivity of nearly
all of earth’s plant life; and this response sets in motion an important process that acts to
counter the impetus for warming caused by the extra CO,, a phenomenon that could
actually render the CO,-induced global warming hypothesis moot. In the pages that
follow, the origins of this lesser-known positive view of the ongoing rise in the air’s CO,
concentration — the “greening of the earth™ scenario -- are briefly reviewed, along with the

history of its progression from hypothesis to theory.
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Development of the Greening Hypothesis

The idea that an increase in the air’'s CO, content might be of benefit to the
biosphere may be traced back in time nearly 200 years. As early as 1804, for example, de
Saussure demonstrated that peas exposed to high CO, concentrations grew better than
.oonu'ol planis in ambient air;’ and work conducted in the early 1900s signiﬁcantly.
increased the number of species for which this growth-enhancing effect of atmospheric
CO, enrichment was observed.*’ In fact, by the time that a group of scientists met at
Duke University in 1977 for a workshop on Anticipated Plant Responses to Global
Carbon Dioxide Enrichment, an annotated bibliography of 590 scientific studies dealing
with CO, effects on vegetation had been prepared.® This body of research demonstrated
that increased levels of atmosphéric CO, generally produce increases in plant
photosynthesis, decreases in plant water loss by transpiration, increases in leaf area, and
increases in plant branch and fruit numbers, to name but a few of the most commonly
reported benefits. And five years later, at the International Conference on Rising
Atmospheric Carbon Dioxide and Plant Productivity, it was also concluded that a doubling
of the atmospheric CO, concentration would likely lead to a 50% increase in the
photosynthetic fixation of CO, by C; plants, a doubling of the water use efficiency of both
C; and C, plants, significant increases in biological nitrogen fixation for almost all
biological systems, and an increase in the ability of plants to adapt to a variety of growth-
retarding conditions.’

In the face of this vast array of experimental evidence, it was easy to realize the

obvious -- that carbon dioxide emissions from the burning of coal, gas and oil are
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extremely beneficial to plant life - and a number of scientists began to openly
acknowledge that fact. In a study of Australian wheat yields from 1958 to 1977, for
example, Gifford' suggested that a large part of the upward yield trend over that period
may have been due to the concomitant rise in atmospheric CO;. Wittwer'' likewise noted
that “the ‘green revolution’ has coincided with the period of recorded rapid increase in
concentration of atmospheric carbon dioxide, and it seems likely that some credit for the
improved yields should be laid at the door of the CO; buildup;” while in a detailed analysis
of this phenomenon, Allen ef al.'? concluded that yields of soybeans may have been rising
since at least 1800 “due to global carbon dioxide increases.”

With respect to the unmanaged biosphere, La Marche et al.*® reported in the fall of
1984 “the first direct evidence of CO,-related growth enhancement in natural vegetation:
increased widths of annual rings of trees in subalpine habitats in the western United States
during recent decades.” Four years later Hari and Arovaara' reported similar findings in
pine trees in northern Finland, noting that the increase in growth could not be explained by
anything other than the increasing CO, content of the atmosphere. And as increasingly
frequent studies of this nature began to appear," it became evident to an ever expanding
number of scientists that as more and more countries increase their fossil fuel consumption
in pursuit of a higher standard of living, CO; effects on both the managed and unmanaged
biosphere will likely be overwhelmingly positive.

More detailed aspects of this concept were developed in a 1984 study that
evaluated the consequences of a CO,-induced doubling of plant water use efficiency for a

number of different biotic communities.'® The basis of this analysis was the assumption
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that if the water use efficiency of a plant is doubled, it should be able to survive with only
half of the precipitation it currently receives at the water-limiting edge of its present range
of occurrence. Calculations based upon this assumption indicated that in response to the
ever-increasing carbon dioxide content of earth’s atmosphere, all types of vegetation
shouid gradually expand intc areas of the planet that receive less rainfall than those areas
to which they are currently restricted. What is more, the analysis revealed a general
tendency for forests to expand their ranges at the expense of shrubs, for shrubs to
encroach upon grasslands, and for grasslands to replace deserts.

This predicted expansion of vegetation into previously less-habitable and
uninhabitable areas of the globe, along with the ubiquitous snhancement of plant growth
rates expected to result from the aerial fertilization effect of elevated CO,, prompted
Idso' to suggest that the ongoing industrialization of the planet was producing a
remarkable “greening of the earth.” Citing results of studies that indicated a recent
increase in the metabolic activity of the global land biota, he additionally suggested that
this ecological transformation of the planet was already in progress.

The climate-related portion of this positive view of the rising CO, content of
earth’s atmosphere grew out of the identification of a biologically modulated feedback
mechanism that may reasonably be expected to offset any initial impetus for CO,-induced
global warming. The formulation of this aspect of the greening scenario drew heavily
upon the pioneering work of Charlson ez al.,'® who developed the key conceptual linkages

of what may be described as a “global thermostat.”
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In developing this concept, Charlson et al. had noted that an increase in the
reflectance, or albedo, of low to medium-level clouds over the world’s oceans would have
a powerful cooling effect on earth’s climate, and that a significant albedo increase could be
brought about by a moderate increase in the number of cloud condensation nuclei, or
CCN, in the marine atmosphere. Hence, as marine CCN are believed to be primarily
produced from gas-to-particle conversions of oceanic dimethylsulfide, or DMS - which is
a by-product of the photosynthetic activity of marine phytoplankton - Charlson and his
colleagues reasoned that if global temperatures were to rise in response to some initial
impetus for warming, the productivity of marine phytoplankton would rise in response to
the increase in water temperature, resulting in a greater production of oceanic DMS and
its release to the atmosphere, where greater gas-to-particle conversions would increase the
air’s CCN population and, ultimately, the albedos of low and mid-level marine clouds.
This phenomenon would then cause a greater percentage of the incoming solar radiation
from the sun to be reflected back to space, thereby countering the initial impetus for
warming. In fact, Lovelock' has noted that the ultimate cooling effect of this
phenomenon “is comparable in magnitude with that of the carbon dioxide greenhouse, but
in opposition to it.”

Within a year of its development, the generality of this concept was expanded
beyond the shores of the world’s oceans to the land itself with the discovery that the
volatilization of reduced sulfur gases from soils may be just as important as marine DMS
emissions in enhancing cloud albedo.” On the basis of experiments that showed soil DMS

emissions to be positively correlated with soil organic matter content, and noting that

BEPDANTICEN AT ANVT EYPENSE

REPRODIICED AT C.OVT EYDENCE



additions of organic matter to a soil tend to increase the amount of sulfur gases emitted
therefrom, Idso® thus once again stated the obvious: “because atmospheric CO; is an
effective aerial ‘fertilizer,” ... augmenting its aerial concentration [and thereby increasing
vegetative inputs of organic matter to earth’s soils] should produce a second independent
impetus for cooling even in the absence of [initial] surface warming.”

Two years later, Idso®' expanded the concept even more. First, he noted that since
carbonyl sulfide is another biologically-produced sulfur gas that is emitted from soils, it
too is likely to be emitted in ever greater quantities as earth’s vegetation responds to the
aerial fertilization effect of the ongoing rise in the air’s CO, content. Then, he noted that
carbonyl sulfide is relatively inert in the troposphere, but that it eventually makes its way
into the stratosphere, where it is transformed into solar-radiation-reflecting sulfate aerosol
particles. Consequently, he concluded, the CO,-induced augmentation of carbonyl sulfide
emissions constitutes a mechanism that can cool the globe’s surface even in the absence of
clouds.

With this last development, the “greening of the earth™ scenario -- which posits
great CO,-induced biospheric benefits with little or no adverse global warming -- became

a fully testable concept that is referred to hereafter as the Greening Hypothesis.

Challenges to the Greening Hypothesis
Every review of the scientific literature dealing with the aerial fertilization effect of
atmospheric CO, enrichment has confirmed the reality of the growth-promoting effects of

elevated levels of atmospheric carbon dioxide.?*® In spite of this impressive empirical
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foundation, however, the Greening Hypothesis has faced a number of challenges from the
time of its inception, the foremost of which is the concern that natural ecosystems may not
be able to take full advantage of extra CO; in the face of real-world resource limitations
and environmental stresses.**

This issue has now been resolved by a review* of several hundred experiments of
the preceding decade that reported growth responses to atmospheric CO; enrichment in
identical sets of plants that were grown simultaneously under both ideal and less-than-ideal
growing conditions. In the case of inadequate soil fertility, there was indeed a drop in the
percentage growth enhancement caused by a 300 to 600 ppm doubling of the air’s CO,
content when a lack of soil nutrients limited growth, but it was very minor, reducing the
CO,-induced stimulation of plant productivity from 51% to 45%. When lack of water
posed a limitation to plant productivity, however, the results were considerably more
dramatic and in the opposite direction: the relative plant growth enhancement caused by a
300 ppm increase in atmospheric CO, jumped from 31% when soil water content was
optimal to 63% when it was less than optimal. And a sm:ular enhancement of the growth-
promoting effects of atmospheric CO; enrichment was found when light intensity was
reduced below its optimum.

In the case of environmental stresses, soil salinity was found to have no significant
effect on the percentage growth enhancement caused by an increase in atmospheric CO,.
And when air pollution was the source of stress, again it was the stressed vegetation that

exhibited the greater percentage increase in CO,-induced growth enhancement.
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The projected stress of global warming was also revealed to be a non-problem. In
fact, for the vast majority of plants studied, the warmer it became, the greater was the
percentage growth enhancement produced by higher levels of atmospheric CO,. In
addition, it was found that the optimum temperature for leaf photosynthesis actually rose
in the face of atmospheric CO, enrichment, climbing by an average of 6 °C for a 300 ppm
increase in the air’s CO, content, which is even greater than the degree of global warming
that is typically predicted to occur for such a rise in CO,. What is more, the absolute rates
of plant photosynthesis at the CO,-induced optimum temperatures were nearly twice as
great as the rates experienced at optimum temperatures under ambient CO,
concentrations. Hence, it would appear that resource insufficiencies and environmental
stresses will not impede the planet’s vegetation from reaping the many biological benefits
that may logically be expected to result from the rising CO, content of the atmosphere.

There is another phenomenon that has been mentioned as a potential problem in
this regard, however, and that is the gradual “acclimation™ or “down regulation™ of
photosynthesis and growth, where the initial stimulation provided by atmospheric CO,
enrichment slowly erodes over long periods of time. This challenge to the Greening
Hypothesis has its origin in a number of experiments that have indeed documented such
behavior in several plants. But nearly all of these studies were conducted in controlled-
environment chambers or greenhouses, where the experimental plants were grown in root-
restricting containers, which have been demonstrated to typically prevent the full

expression of atmospheric CO, enrichment effects.“*’
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In field-grown plants the story is quite different. There is, for example, almost no
evidence of down regulation o;‘ either photosynthesis or growth when plant roots are free
to explore the soil profile when exposed to elevated CO;, over long periods of time;****
and there are a number of reports where actual increases in photosynthesis and growth
were measured under such conditions.”®® Likewise, in the longest (and still on-going)
CO; enrichment experiment ever conducted, Idso and Kimball® continue to report a
cumulative productivity enhancement in excess of 100% in sour orange trees that have
been grown out-of-doors since the seedling stage (they are now mature) and exposed to
an extra 300 ppm of CO; in clear-plastic-wall open-top enclosures for over eight years.
Hence, the laboratory and greenhouse-based challenge of the potential slow decline of
growth in plants exposed to long-term atmospheric CO; enrichment would not appear to

be a problem for earth’s natural ecosystems.

Tests of the Greening Hypothesis
Standing up to the intellectual challenges that should rightfully be leveled against a
concept as sweeping in scope as the Greening Hypothesis is obviously an important and
necessary aspect of its ultimate elevation to the level of a theory. Of even greater
importance, however, are observational confirmations of predictions that may be derived
from the concept; and in this regard, the most fundamental testable prediction of the
Greening Hypothesis is that the annual vegetative productivity of the entue biosphere

should be rising in response to the yearly-increasing CO, content of earth’s atmosphere.
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So how does one measure changes in the total productivity of the plant life of an
entire planet? Consider the recurring seasonal cycle of the air’s CO, content. Each
spring, when the Northern Hemisphere's thin veneer of vegetation awakens from the
dormancy of winter and begins to grow again, it removes enough carbon dioxide from the
atmosphere to reduce its CO, content by several parts per million. Then, in the fall, when
much of this vegetation dies and decays, it releases huge quantities of carbon dioxide back
to the atmosphere, raising the air’s CO, content by a small amount. Taken together, these
two phenomena produce a seasonal oscillation that is superimposed upon the yearly
incremental rise in the air’s mean CO, concentration; and the greater the yearly growth of
the planet’s vegetation, the greater are the yearly down- and up-swings in the amount of
carbon dioxide in the air. Consequently, the amplitude of the seasonal CO, oscillation
serves as an accurate relative measure of the planet’s total vegetative productivity in any
given year.

Nearly every group of scientists that has studied this phenomenon has come to the
same conclusion, namely, that over the period of time for which accurate and detailed CO,
measurements are available (1958 - present), there has indeed been a significant increase in
the annual amplitude of the atmosphere’s seasonal CO, cycle, which all of the studies
primarily attribute to the ever-increasing aerial fertilization effect of the steadily rising
mean value of the air’s CO, content.” 7> This conclusion has recently been reaffirmed by
the study of Keeling er al.” and is further substantiated by (1) detailed analyses of the
seasonal atmospheric oxygen cycle,”*”’ (2) meticulous measurements of the carbon

isotope composition of atmospheric CO,™™ and (3) the mystery of the “missing
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nitrogen,™*° the lion's share of which is believed by many ecologists to be locked up with
the extra carbon that is being sequestered by the biosphere as it responds to the rising CO,
content of the atmosphere.*®** These observations all point to the photosynthetic response
of the terrestrial biosphere to atmospheric CO, enrichment as the major cause of the
18.7% increase in the amplitude of the seasonal atmospheric CO; oscillation that occurred
between 1958 and 1994; and they clearly establish the vahdlty of the first major prediction
of the Greening Hypothesis.

Now the only way the terrestrial biosphere can be responsible for this CO,-induced
stimulation of global vegetative productivity is if woody plants are highly responsive to
increases in the air’s CO, content; for trees and shrubs account for close to 75% of
terrestrial photosynthesis."* Hence, a second testable prediction of the Greening
Hypothesis is that the growth rates of earth’s forests must be rising in response to the

- -

yearly-increasing CO; content of the atmosphere.

Idso™ has reviewed this subject in detail, reporting results from over 30 different
studies documenting substantial increases in forest productivity that coincide in time with
the progression of the Industrial Revolution and the contemporaneous increase in the air’s
CO; content. One of these studies - that of Phillips and Gentry”” - was particularly
impressive in this regard, as they had obtained and analyzed long-term data from 40
tropical forests from all around the world. Not only did these investigators clearly
demonstrate the global extent of the phenomenon, they also showed that it has been
growing greater and greater with time, much like the temporal pattern in the historical

record of atmospheric CO, concentration.
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With this second prediction of the Greening Hypothesis thus vindicated by a wide
array of real-world data, a third prediction can be made; for if trees and shrubs are as
responsive to atmospheric CO, enrichment as recent forest growth rate data demonstrate,
the world should be experiencing a significant expansion in the ranges of occurrence of
woody plants ... and so it is. In the review of Idso," for example, one finds over seventy
reports of this phenomenon occurring on every continent of the globe except Antarctica.

We come at last, then, to the fourth and final major prediction of the Greening
Hypothesis, specifically, that a CO,-induced increase in global vegetative productivity will
lead to an increase in biogenic DMS emissions that will ultimately produce a cooling effect
of approximately the same magnitude as the global warming predicted to result from the
CO;-induced enhancement of the atmosphere’s natural “greenhouse effect.”

In support of this prediction, consider the results of the impressive IronEx II
study.” This multi-faceted experiment was designed to test the idea that lack of iron
limits the productivity of high-nitrate low-chlorophyll regions of the world’s oceans.”* It
was initiated by adding dissolved iron to the surface layers of two “patches™ of seawater in
the equatorial Pacific. Immediately thereafter, phytoplanktonic productivity began to rise
dramatically within the patches, attaining a new equilibrium level 24 hours later that was
maintained throughout the remainder of the experiment.”!

This increased level of marine productivity drew a larger-than-normal amount of
dissolved CO, out of the surface waters of the iron-infused patches,” just as enhanced
terrestrial productivity draws gaseous CO, out of the atmosphere. In adaition, DMS

concentrations in the surface waters of the patches rose by a factor of 3.5, providing -- in
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the words of the study’s authors” - “direct support for an important link in the iron-
DMS-climate hypothesis,” which they also reported to produce a cooling effect of about
the same magnitude as typically-predicted CO, induced global warming.

Viewed as a surrogate for the CO,-induced stimulation of plant productivity, this
iron-induced enhancement of plant growth and development, along with its
contemporaneous stimulation of DMS production, provides as good a set of evidence for
the veracity of the fourth prediction of the Greening Hypothesis as can reasonably be
expected to be found, especially when considered in conjunction with the impressive
observational studies of Saxena et al.,”* who by many meticulous measurements have
conclusively demonstrated that cloud albedo increases with an increase in air mass sulfate
content. Hence, in paraphrasing the words of Coale et al.,** who felt compelled to
conclude that “it is now time to regard the ‘iron hypothesis’ as the ‘iron theory’,” it is

probably also time to regard the Greening Hypothesis as the Greening Theory.

Conclusions
Science works. It works because it is a logical, methodical means of acquiring
knowledge based upon observations of nature. Hence, science is the primary tool that
society employs (or should employ) in resolving important issues related to the
environmental impacts of its activities, the most significant of which is currently regarded
to be the large-scale utilization of fossil fuels.
Based upon the results of literally thousands of experiments employing the

scientific method, a positive picture of the response of earth’s biosphere to the increase in
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the air’s CO; content caused by the burning of coal, gas and oil has recently emerged as a
bright alternative to the “gloom and doom™ predictions associated with the speculative
threat of global warming. This new view of the future is bright with promise, portraying
an expanded and invigorated biota that thrives on the carbon dioxide emitted to the
atmosphere as a natural consequence of humanity’s increasing utilization of fossil fuels in
its quest for a better life.

This CO;-induced rejuvenation of the biosphere - often described as “the greening
of planet earth” — is a multi-faceted hypothesis that has successfully withstood many
challenges. Now, with the verification of four important predictions that may be derived
from it, the hypothesis may validly be considered to have achieved the status of a theory --
a theory that must surely play a major role in determining the course we will take as we

confront the future in a world of conflicting concepts of impending global change.
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Stegphes

DRAFT

Notes and Comments from a Congressional Briefing Held on June 13th,
1997, Entitled “Truths, Myths and Impacts of Global Warming”
by Tony Socci

On Friday, June 13th I attended a Hill briefing sponsored by the National
Center for Policy Analysis, on "Truth, Myths and Impacts of Global
Warming". Needless to say the speakers represented a collection of climate
science skeptics and skeptics of the economics of climate mitigation.

My overall impression was that the assembled group of people never got
around to identifying any so-called myths although they created a few of
their own as they went along, in addition to having created a few straw
dogs which they then proceeded to knock over. The economic tales of woe
were also extremely one-dimensional in that all that was taken into
consideration were some aspects of the cost of climate mitigation, mostly
in the form of carbon taxes.

The moderator for the event was Sterling Burnett of the National Center for
Policy Analysis

The opening statement was made by Dennis Fitzgibbons, Deputy Director,
Minority Staff House Commerce Committee.

Two scientists/meterologists spoke on "The Truths of the Science”, Norman
Macdonald, Consulting Meteorologist who spoke on “The Observational
Evidence of Global Warming", and Robert Balling, Jr., AZ State University,
who spoke on "Greenhouse Warming: The Other Consensus."

“The Impacts on the Economy" were addressed by Eugene Trisko, Attorney for
the United Mine Workers of America (The Impact on Jobs), Fran Smith,
President, National Consumer Coalition (The Consumer Losses), and Karen
Kerrigan, President, Small Business Survival Committee (The Economic
Hardship on Business).

And finally, "The Myths of the Global Warming Treaty" were addressed by
Jonathan Adler, Competitive Enterprise Institute (Why the Treaty Isn't
Green).

Comments:

Dennis Fitzgibbons stated that opinions of congressional members on the
issue of global warming were largely unformed yet and that it was difficult
to get a handle on the issue of global warming because there was nothing of
substance to grab onto. He also conveyed that Congressional members did
not want any impending climate treaty to adversely affect America's
competitiveness, nor were they receptive to developing countries having no



binding obligations under a climate treaty.

Norm Macdonald, apparently a former local Washington, DC meterologist for
one of the major news networks, commented that there was no observational
meteorological evidence for global warming, although he did not seem to
dispute that the Earth's surface temperature had risen by about 1 degree C
over the past century or so. He did however, offer that there were many
possible reasons for this 1 degree C temperature rise, no one of which
necessitated calling upon a greenhouse effect. He pointed out to the
audience that the Earth has always undergone a series of natural climate
changes, ranging from ice ages to times when the climate was much warmer,
implying that we might, in fact, be witnessing nothing more than natural
climate variability. He also felt that changes in sun spots and sunspot
activity could account for the temperature change to date, and that the sun
had surely influenced climate changes in the past. Norm's final point was
that climate models were ill equipped to deal with climate change since

they could not handle chaotic behavior.

[MY RESPONSE]

1) I seriously doubt weather Norm Macdonald has spent any time looking for
any historic meteorological or climatological observational records or

data for the U.S. or anywhere else. Nor am I convinced that Norm Macdonald
is at all familiar with the climatological and/or meterological research or

the journals in which this research is housed. Had he done some homework
he might have come upon a paper or two by Tom Karl (NOAA Climate Prediction
Center). Tom's keystone paper on the observational record of climate

change in the U.S., region by region, would have made it clear to Norm
Macdonald that sweeping changes in temperature, precipitation, frequency

and duration of precipitation events, and frequency of extreme precipitation
events, in any number of regions of the U.S., had already occurred,

regionally and nationally, within the last hundred years. Macdonald would
have discovered that in general, parts of the western U.S. had warmed by

1-4 degrees C over the last 100 years, that precipitation within the
southeastern U.S. had risen by 30%, that the Plains region had witnessed
considerable drying, and that all of these observations and trends were
consistent with the theory of greenhouse warming and with climate model
projections of climate warming due to an enhanced greenhouse effect.

2. As Jerry Mahlman has often been quick to point out, if you agree that

variations in solar output and sunspots can and do provoke significant

climate changes, yet represent a climate forcing of roughly 0.3-0.5

watts/square meter, how could one then by contrast, trivialize climate

changes due to the buildup of greenhouse gases, which presently represent a

climate forcing of 2.5 watts per square meter? In light of this

stark contrast in climate forcing, why would one then go out of one's way

to ascribe the observed climate change (warming of roughly 1 degree C over

the past century or more) to solar radiation, as opposed to a vastly more

powerful climate driver, the present and escalating concentration of greenhouse gases?
How can a small climate forcing such as solar variability be invoked for so

large a climate change, while a vastly larger climate forcing, greenhouse gases, have such a
negligible effect? It's like saying that one should be more concerned

about getting into an automobile accident with a Volkswagen Beetle than

with a Mack truck.



3. As to the matter of climate models not integrating chaotic behavior into their models,
Macdonald is in error. Climate models (general circulation models) do include chaotic
behavior.

Robert Balling basically assailed the credibility and reliability of

climate models and climate model projections. Balling talked of the
"conspiracy" to tell us that the world was warming, contesting the fact

that the Earth's temperature had risen by 1 degree C over the past century

or more, by calling attention to the Satellite temperature records which he
claimed showed a cooling trend over the life of these records (Satellite
records go back to 1979). He stated, for example, that Phoenix, AZ was not
witnessing any warming, and that most of the warming that people were
referring to was an urban heating effect, not global warming due to a
greenhouse effect. He stated that thermometers over the last 10 years
showed no warming. Balling also stated that there was a need to pursue
other reasons or causes of climate warming other than greenhouse gases. He
also made mention of the fact that in the1970s many scientists were
expressing concerns over global cooling, implying that scientists had
historically flip-flopped all over this issue of global warming and why then, should they be
taken seriously now.

. Balling made no reference whatsoever to the surface temperature records of
climate change. Balling argued that the models were unreliable largely
because they could not deal with clouds, and if they could not get clouds
right they could not get precipitation right (water balance) etc.... Ergo,
if they could not get those these things right, they could not make any
reliable projections. Models also did not do a good job on winds.

Balling also cited the recent evidence that the growing season is now
lasting longer, stating that this was, in fact, good. On the issue of
hurricanes and storms Balling criticized the “apocalyptic” predictions that
hurricanes and storms would increase in number and intensity, stating that
there was no evidence of an increase in extreme events such as hurricanes
and that hurricanes had, in fact, become less intense. Balling also called
upon the influence of dust in cooling climate and offsetting any
anthropogenic warming influence.

[MY RESPONSE]

1. On the issue of the Satellite temperature versus the surface
temperature records of climate change:

i) The satellite temperature records of climate change and the surface
temperature records are two very different measurements of two very
different places.

ii) The surface temperature records are the average of all surface-based
temperature monitoring stations around the globe, including ocean buoys in
some locations. The satellite temperature record is a measure of the
temperature of the lower atmosphere taken between 5,000 and 30,000 feet in
elevation. It is not a measure of the surface temperature.



iii) Within this layer of the atmosphere from 5,000 to 30,000 feet, the
temperature varies considerably vertically, thus the satellite temperature
record is a highly aggregated measure of the temperature within this 25,000
foot thickness of the atmosphere, averaged over time and geographic location
to produce an annual average value constituting the globally-averaged
satellite temperature.

iv) For all practical purposes humans live at the surface of the Earth not
between 5,000 and 30,000 feet above the surface of the Earth.

v) The satellite temperature record extends back to 1979, a period of 17
years. Most climatologists maintain that despite all else, a record of 17
years in duration is too short a period of time over which to tease out a
climate signature or signal. It's simply too short a timespan to make
inferences as to any climate change or any sense of the direction of that
change (positive or negative).

vi) Balling stated that the satellite records showed a cooling trend.

According to John Christy, one of the co-authors of the original work on

the satellite temperature records, after adjusting the satellite

temperature records for influences due to ozone depletion and aerosols,

one finds an overall slight net warming trend in the satellite records

since 1979, contrary to Balling's assertion. John Christy’s comments to this effect are also
recorded in a recent transcript of a Congressional hearing which took place in 1996.

Furthermore, everyone agrees that in comparing balloon records of lower
atmospheric temperature over the last 17 years with the satellite records
of lower atmospheric temperatures for the same period of time, there is
very good agreement between the two data sets (And well they should be
highly correlated data sets since the balloons and satellites are

essentially measuring the same temperature over the same thickness of the
atmosphere.), thus all agree that balloon records are a good proxy record
for the satellite-derived temperature records. If one then tacks on to

this 17-year satellite temperature record going back to 1979, the balloon
records going back to the 1950's, in order to produce a longer (40-50 year
record) and therefore, more climatically sensitive and credible climate
record, one then sees a decided warming trend in the satellite record,
consistent with the observed surface temperature record over the same
period, and consistent with climate model projections.

2. In stating that thermometers over the last 10 years show no warming, it

is entirely unclear as to what Balling was referring to specifically. To

my knowledge, 4 out of the last 6 years are the hottest years on record.

Beyond that, I seem to recall that the last 10 years represent the hottest

decade on record. However, from a climate perspective, no ten-year record provides
enough of a climate trend to give it climatic significance. If a 17-year satellite record is
too short a period to infer a climate trend or signal, why would a ten-year

record be any better?

3. That Phoenix, AZ has witnessed no warming is hardly a negation of
greenhouse induced warming globally, nor does it negate climate model
projections or the theory of greenhouse warming. No scientists that I know
ever stated that during global warming every place on Earth would



automatically become warmer. Some regions will not warm and some might
even experience cooling, for any number of reasons. Nonetheless, all of
this is entirely consistent with model projections and the theory of
greenhouse warming.

4. Balling's attribution of an observed global warming signal to confusion
with an urban heat island effect is entirely erroneous. In calculating the
globally averaged temperature record for any number of years, Wigley, Jones
and others have routinely stripped out any outside influences, such as an
urban heat effect, from the surface temperature records.

5. As for climate models being seriously flawed, largely due to uncertainty
surrounding clouds and precipitation, and therefore, not credible, Balling
is distorting the case.

i) Clouds are a large source of uncertainty in model projections. However, Balling seemed
to imply that if one cannot get the clouds right in models one cannot get the precipitation or
water balance right. Here Balling is mis-stating the case by setting up a syllogism loaded
with straw dogs, one of which is that clouds represent all or most of the water or water
vapor in the atmosphere. Clouds, in general, contain very little of the water or water vapor
housed in the atmosphere, and certainly account for a minuscule portion of the global water
budget.

As it turns out, most general circulation models do a good job on getting the global water
balance and circulation right.

ii) In terms of precipitation, how good or bad climate models (GCMs) do in the realm of
precipitation is often a matter of scale, making Balling’s comments on the inability of
climate model’s (GCMs) to correctly characterize precipitation, misleading. Global climate
models make use of large-area grid scales (40 kilometer or more) in making their global-
scale calculations. At this scale of resolution one cannot, in general, get a good feel for
precipitation differences locally or regionally since precipitation is generally a more regional
or localized phenomenon. The models are not designed to get at the smaller-scale aspects
of precipitation. However, the general circulation models do a reasonably good job in
characterizing precipitation trends for broader (area-wise) regions of the world on the scale
of the interior of North America, for example.

iii) Nor is it the case that models do not deal with or account for uncertainty with respect to
clouds. Uncertainty surrounding clouds, as well as other uncertainties, are embodied in
virtually all global climate model projections of temperature change out to the year 2100,
hence the reason for the wide range of model projected temperatures of 1.5-4.0 degrees C
by the year 2100. Cloud uncertainty is already accounted for in models.

6. Balling was correct in stating that the IPCC concluded that it was uncertain as to whether
hurricanes and tropical storms would increase or decrease in number in a greenhouse
warmed world. However, contrary to Balling’s assertions of a decrease in the intensity of
hurricanes and other tropical storms in a warmer world, the IPCC concluded that in a

warmer world the intensity of hurricanes and tropical storms was likely to increase, not
decrease.

This expectation of an increase in hurricane and tropical storm intensity is consistent in that
heat (warm ocean surface temperatures) is the overwhelming driving force behind the
intensity of hurricanes and tropical storms. The hotter the world becomes one would
logically expect more intense hurricanes and tropical storms. This expectation and model



projection are also consistent with Kerry Emanuel’s (MIT) notion of “Supercanes”
(extremely intense hurricanes) in the Earth’s paleoclimate record when the Earth was
warmer than it was today. The driving force behind these “Supercanes” was largely
elevated temperatures. Unless of course Balling was referring to the intensity of hurricanes
and tropical storms being less over the past few years, he almost certainly mis-stated the
case for future decreases in hurricane and tropical storm intensity, as the climate warms.

7. As for Balling’s comment that scientists in the 1970s were concerned about global
cooling, and are now concerned about global warming, begging the credibility of scientists
as well as their understanding (or lack thereof) of climate and the direction that climate will
take, it amounts to a “red herring”. Yes, some scientists were, and remain to be concerned
about global cooling as well. However, the important point here is the fundamental
difference in timescales involved.

Most scientists agree that natural cycles of ice ages and intervening warm ages are found
throughout the paleoclimate record, largely at intervals or cycles of 21,000, 40,000, and
90,000 years. These natural cycles are driven by orbitally-driven changes in the
distribution of solar radiation over the surface of the Earth, operating at the periodicities
cited above. The peak of the last ice age occurred roughly 18,000 years ago.
Consequently, there are a number of scientists who are rightly concerned about the next
orbitally-driven natural cycle of cooling which is predicted to occur sometime within the
next 3,000 years (18,000 + 3,000 years = 21,000 years), one of the key orbitally-driven
cycles responsible for the onset and demise of ice ages.

Consequently, scientists should rightly be concerned about orbitally-driven, natural global
cooling on the scale of thousands of years, while at the same time be concerned about
rapidly escalating, anthropogenically-driven global warming on the scale of tens to
hundreds of years. How this anthropogenically-driven rapid trend in the buildup of
greenhouse gas emissions, in parallel with a sluggish, natural orbitally-driven trend toward
a new ice age, will play out in the long run, is an important issue of concern. Being
concerned about global cooling (on a scale of thousands of years) is not therefore,
contradictory to being concerned about global warming (on a scale of tens to hundreds of
years). This is hardly a measure of confusion or uncertainty among scientists, and should
not be taken as such, contrary to what Balling and others would like to have the public
believe.

8. As for the need to explore other possible reasons or causes of the observed climate
change to date, I wonder to what extent Balling has embarked on a research program to do
just that. Otherwise, I am somewhat at a loss to understand what Balling’s contribution to
climate science has been in terms of advancing our understanding of processes and
feedbacks, or modeling. Searching for ‘silver bullets” and trying to poke holes in climate
models and the [PCC consensus understanding of the climate system is not what I would
call being genuinely engaged in the business of scientific research. Perhaps Balling would
entertain the idea of looking for other mechanisms and causes of climate change, and assess
their importance and whether their effects can and are being observed.

9. Balling also made reference to the “apocalyptic” predictions of the impacts of global
warming. I wonder who Balling was referring to specifically, in casting climate changes as
apocalyptic? I know of no scientists that have described the impacts of climate change as
an apocalypse or apocalyptic. Perhaps Balling could enlighten all of us as to who exactly is
saying this. Otherwise, it’s fair to conclude that this particular phraseology is part of a
public relations media strategy.



10. Balling also commented on the fact that a longer growing season, as a consequence of
spring arriving earlier (in the northern latitudes especially) was good, implying that even if
limate is changing (warming) it’s implicitly good. This notion of climate warming being
inherently good and a longer growing season inherently better, is simplistic and misleading
to the extreme, especially from an ecosystem perspective.

*

It turns out for example, that certain species of penguins in West Antarctica have been
impacted indirectly by an observed 4-5 degree C warming and an earlier spring in this part
of the Antarctic over the last half century. In this instance, a certain species of penguin had
its breeding habitat altered or rendered unavailable at the crucial moment when recent
offspring required habitat that was rendered unavailable by the change in climate and the
change in the timing of the seasons. The consequence of this change amounts to no
survival of offspring. The same is true for certain butterflies in the western U.S., where an
observed 2-3 degree C warming has occurred over the past 100 years, altering the timing of
food availability at a crucial moment in the growth of butterfly larvae such that food was no
longer available for developing butterfly larvae at a crucial moment in their development.
The net effect was that the butterfly larvae never reached maturity and the species is
becoming extinct.

Each of these examples serve to underscore the complexity of ecosystem responses to
climate warming. In addition, in each of these two examples there are a host of unknown
ripple effects throughout the larger ecosystems of which these two organisms are a part.
Climate warming or cooling is hardly simplistic in the way it plays out.

11. Balling’s contention that dust will essentially cool off the planet in the face of any threat
of global warming, is preposterous. While it is true that dust serves, in general, to cool the
planet as a result of the particles reflecting sunlight back into space, dust in the atmosphere
is not pervasive but localized. Thus, while one might anticipate some cooling due to dust,
that cooling would largely be localized. In addition, some dust at certain levels of the
atmosphere, tends to have an insulating or warming effect. Furthermore, if dust were to
have acted to cool the panet down every time the planet tended to warm, there should never
have been any records of past climate warming, yet the paleoclimate record is replete with
episodes when the climate warmed considerably, and for long periods of time. In addition,
there appears to have been more dust in the atmosphere during times in the Earth’s past
when the climate was much colder, during ice ages, for example. Consequently, the
paleoclimate record flatly contradicts Balling’s assertion.

Eugene Trisko, in discussing the impacts of binding international CO, emissions
reductions, stated that mitigation policies could reduce the GDP by $100-$300 billion
annually according to a recent report. This could spell a loss of $500.00-$1,500.00 dollars
per capita if we chose emissions targets and timetables too prematurely. He stated that any
binding mitigation efforts needed to be global, including responsibilities for developing
countries. If developed countries alone agreed to an emissions ceiling of 450 ppm, for
example, it would cost 1 million American jobs.

Frances Smith stated that the impact of climate change policies on consumers would be
real, substantial and painful, and that consumers will be forced into a future of poverty that
they will never be able to get over. She stated that most fuel costs would increase by 15%.

As for automobiles and auto efficiency, she stated that small cars are less safe and cannot
accommodate families comfortably. Cars are now less safe due to a 500% reduction in
weight to improve mileage and efficiency. According to a 1989 Harvard study she cited,



this reduction in automobile weight causes more deaths. According to her, there would be

an additional 5.5% increase in mortality due to automobile accidents if we went to a 40
MPG fuel efficient vehicle.

She stated that climate change policies would have a serious impact on senior citizens with
fixed incomes, and that such policies will worsen the disparity in the distribution of income
in the U.S.

She stated that there were no clear federal policies on climate mitigation, no information,
and no analyses to look at. She called for a clearer picture on risks. She claimed that there
are lots of global warming scares that were not rooted in fact, and that conclusions
regarding global warming were inconclusive. The risks of warming are speculations, and
cited Fred Singer’s Leipzig Declaration (a statement signed by 100 or so scientists who
disagree with the conclusions of the IPCC). She quoted Congressman Dingell’s comments
calling the FCCC poorly conceived and badly executed.

Karen Kerrigan began by stating that new climate-related regulations on businesses
would be a nightmare, and that through the FCCC the UN would be able to penalize U.S.
businesses for not complying with CO, emissions reductions targets and timetables, while
the developing world would be left untouched, giving the latter a serious economic
advantage. She commented on the widespread disagreement on the issue of global
warming itself and called for a go-slow attitude.

Jonathan Adler referred to the FCCC as “all pain and no gain”, and that it could also
cause environmental damage as well. He cited the Edmonds, Wigley, et al paper in saying
that greenhouse gas reductions are not necessary until some 20 or so years down the road,
and that we could afford to wait and see what happens. He stated that the cost of CO,
reductions could reduce the GDP by 0.5 %. Slowing the rate of growth and the rate of
technological development will have an acute negative effect on the economy and people in
the U.S. “Wealthier is healthier.” A slow down in economic growth will also result in
premature mortality.

[MY RESPONSE]

The general conclusion reached by those who addressed the impacts of climate mitigation
policies was economic destitution for U.S. citizens and the U.S. economy. It was clear
from all of the presenters that this was a collection of exceedingly one-dimensional
economic analyses (by non-economists for the most part), wherein the cost of climate
mitigation was the only item in need of consideration.

1) What was left out of these presentations was balance and genuine expertise. For
example, if the actual cost of climate mitigation might be on the order of 0.5% of the GDP
(GDP is also projected to grow at a rate of roughly 2-3 % annually), how does that figure
compare to the cost of the regional and global impacts of climate change? What would be
the cost of doing nothing, or business-as-usual, compared to the cost of mitigation?

ii) There was also no allowance for fuel efficiency and the use of new and improved,
cleaner energy technologies, and no recognition of the possibility that greater energy
efficiency and the use of newer, cleaner energy technologies could, in fact, lead to a more
robust economy that might also be more sustainable over the long haul, with side benefits
such as cleaner air, lowered health care costs, and less or no acid rain damage to people,
crops, forests, and ecosystems.



iii) Adler also mis-stated what Edmonds, Wigley, and others stated in their paper and
elsewhere. Edmonds et al. make it very clear that in terms of climate mitigation options,
one can essentially choose any one of an array of greenhouse concentration ceilings, and
then embark on a pathway for reducing greenhouse gas emissions. However, in doing so
Edmonds also made it clear that regardless of which greenhouse gas concentration target
one selected as the ceiling, work on reducing emissions had to be initiated immediately.
The sooner one got to work on reducing emissions the less extreme and less costly the
reductions would be over the long haul. The longer one put off reducing emissions, the
more difficult, drastic, and costly reducing emissions would be, and with less chance of
success.

iv) Although Frances Smith was quick to ascribe more auto deaths to the loss of weight in
cars over the years, one wonders what the impact of legal speed limits has had on deaths,
as opposed to a loss in automobile body weight. There have also been advances in the use
of lighter but stronger materials as well in automobiles. Consequently, this seemed to be a
weak argument.

v) I found it exceedingly interesting to note that the industry lobbyists/representatives who
railed against the economics of climate mitigation policies, elected to highlight their concern
for how these policies would seriously adversely affect senior citizens and the economically
disenfranchised (those at the low end of the widening economic gap of the haves and have-
nots in the U.S.). I'm certain that the elderly and the economically disenfranchised would
be surprised to hear how seemingly concerned these organizations are about their health
and well being. I found this whole line of argument very hypocritical.

Final Comments

I was struck by the fact that virtually all of the scientific and economic presentations made
were anecdotal in that they were presenting work done by others. One wonders why the
original authors and experts were not called upon to convey their work directly, without
second-and-third-hand interpretations by others.

At the end of nearly two hours of presentations before a good size audience
made up mostly of Hill staff, the National Center for Policy Analysis
elected to take a total of three questions from the audience, one of which
was my own. '
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RECENT IPCC DATA, SATELLITES, WEATHER
PRESS BALLOONS AGREE NO WARMING IN LAST DECADE:
MATERIAL REBUTTING MARCH 13 NATURE ARTICLE

(Adington, VA — March 11, 1997) In response to a paper to be published in the
March 13, 1997 edition of Nature, Western Fuels Association, Inc., releases the

following statement.

Despite a spate of recent reports conflating floods, rainstorms, blizzards and
hurricanes with global climate change, the earth's mean temperature hasn't
budged a bit in the last decade accordihg to every independent measure of
temperature. The most recent data available from the UN Intergovernmental
Panel on Climate Change indicates no warming trend in the ground-based

temperature record during the period 1987-1996.

Therefore the IPCC, NASA scientists, and the global weather balloon network
now are in agreement that there has been no warming trend in the last decade,
which is precisely the period during which greenhouse warming was predicted
to become extreme. The climate models which were the basis for the
Framework Convention on Climate Change forecast a rise in global mean

temperature of more than 0.3°C per decade by now.

While the scientific community now seems tno agree that the early medels have
been discredited, newer modeis which simulianeously incorporate the cooiing
-« effects of sulfate aerosols and greenhouse warming continue to predict nearly

as much warming (0.2°C) over the same period. According to Dr. Benjamin
Santer in work recently presented to the American Geophysical Union,
greenhouse warming should have overwhelmed any sulfate cooling in the last
decade. It hasn't.

4301 Wilson Boulevard, Suite =805

Arlington, VA 222031860 (more)

Telephone 703,/907-6160
Fax 703,/907-6161
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Despite independent sources of data showing the failure of the warming
forecast, a paper to be published in the March 13, 1997 edition of Nature by
J.W. Hurrell and Kevin Trenberth will argue that there was a "hidden" warming
trend in the satellite record — a record which begins in 1979 and is well known
to show a net cooling of the very atmospheric layers which are predicted to
have warmed by nearly 0.4°C in that time. Hurrell and Trenberth reach their
conclusion using climate models of middle atmosphere rather than records of

observed temperature.

Hurrell and Trenberth's assertion requires scientists to ignore weather balloon
temperatures recorded twice daily using highly-calibrated instruments sent
skyward from locations blanketing the planet. On a year-to-year basis these
data perfectly match the satellite temperature data taken in the atmospheric
layers where substantial warming has been predicted. As illustrated in the
accompanying graphs (see page 3), the match between the balloons and

satellites is impressively precise.

What are the odds that these two independent measures of temperature could
coincide over their 18-year simultaneous history? |It's less than the odds of
flipping a coin and getting 18 heads in a row — or one in 262,000 chances.
According to NASA scientists, the chance of the earth being hit by an asteroid

in a given year is ten times greater.

This statement is based upon information provided by New Hope Environmental
Services, Inc.

HHHHE

Western Fuels Association is a non-profit, consumer-owned cooperative
company. Its member-owners are municipally- and cooperatively-owned electric
utilities throughout the Midwest, West and Louisiana. Western Fuels supplies
approximately 20 million tons of coal per year to its member-owners' 11 power plants
and is one of the largest shippers of coal from the Powder River Basin in Wyoming
and Montana.

s el e e il e T e R T LI S ol Tl ol el Rl ol



NATURE Rebuttal
Page 3 of 3

? .8-‘ —e— IPCC Surface Temperatures
e —O— Satellite-measured Temperatures
5 .6 4 | =& Balloon-measured Temperatures
= _
B 4 -
A
2 24
2
<
§ -2
P.‘ =
'.4 i % i . I : i » L L] - i L 1 1

1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997

Temperature trends over the last decade from the IPCC (filled circles), satellites (open
circles), and weather balloons (triangles). IPCC data is from surface thermometers;
satellite from Microwave Sounding Units (MSU) orbiting the planet; and balloon from
instruments that ascend through the atmosphere simultaneously twice every day.

. —eo— Satellite-measured Temperatures
| | -0~ Balloon-measured Temperatures

D W R WL oo
1

S ay
- \/

SRAY.

Temperature Departure (°C)

A
OW\)

1978 1980 1982 1984 1986 1988 1990 1992 1994 1996 1998

Temperature measured by the MSU satellites (closed circles) match up perfectly with
those measured by weather balloons (open circles) between 5,000 and 30,000 feet.

LB &

TR AR T AT SO T TUhITATO T



09/12/97 FRI 08:47 FAX 703 696 2007

ONR CODE 32 5; C,'z‘; g 001
' L :
_Ehe Washington Times.
PAGE A22 | FRIDAY, SEPTEMBER 12, 1997 *.
There’s no credlble ewdence of human mﬂuence on global warming .- .;_ ‘

Cord Meyer’s Aug 29 commen-
tary on global warming, “Climate,
technology and trepidation,” is more
| misleading than enlightening. From

start to ﬁmsh, his piece is inaccu-
rate. . -
He begins W'lth the oft-repeated
but false statement that 2,500 sci-
entists make up the Intergovern-
mental Panel on Climate Change
(IPCC). In fact, the IPCC includes
government officials, social scien-
tists, environmentalists, corporate
employees and trade-assoclauon

members, many of whom have
no bona-fide credentials in the field
of climate'science. _

Mr. Meyer goes on to suggest that
extreme weather and higher insur-
ance claims are related to fossil fuel
use when, in fact, the IPCC made no
.| such connection.

The IPCC did find that dunng
the past century, average surface
temperatures around the globe have
increased about, one-half degree
Celsius, that the majority of the tem-
perature increase occurred prior to
the increase in emissions of green-
house gases and that there is no
credible evidence of increased fre-
quency or ‘severity of weather
events related to increases in carbon
dioxide or other greenhouse gases.

Mr: Meyer underscores the need
for continued development and dif-
fusion of energy-efficient technolo-
gies, but he fails to note that the
product of current U.N. climate
negotiations will be a treaty that,
depending on what terms are select-
ed, could require Americans to

- reduce energy use by 2S5 to 30 per-

centover very t‘evn.yeeaxg.--frhere are
S 13 VL

no new technologies that can- :
replace so quickly that much ener+ |-
gy produced from fossil fuels. The |.
only way to achieve that goal would - |-
be a large energy tax or some t'orm. -'
of energy rationing. - ‘
" Readers also would not have :
known that in the United Statesy.|
consumption of energy per unit of:
gross domestic product hag |
improved by a third since 1974. This |
improvement is a significant step |
toward lowering greenhouse gas |
emissions. Also, American business |.

Q|

isinvesting billions of dollars ayear |
in search of even more efﬁc{ent :
ways to operate. sk
WIILIAM F O’KEEFE

Chairman :

Global Climate Coalition . =

Washington

-
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I. INTRODUCTION

Continuing controversy over the extent of human influence on climate
change suggests that a review of the latest findings on global warming written for a
general audience will contribute to a wider understanding of this critical issue.
Previous analyses of the global warming problem bf the Marshall Institute have
concentrated on the validity of climate models, the climate record as revealed in
temperature observations, and the lack of a greenhouse signal in the temperature
record to date. This report summarizes some results discussed in earlier reports, but
its focus is on new facts related to the global warming issue as it has been discussed

over the last 12 months.

The study begins with a review of evidence relating to claims that 1995 was the
warmest year on record, and that anthropogenic global warming has caused and will
cause a greater frequency of severe storms and extreme weather events, including

blizzards and hurricanes.

The remainder of the report concerns statements by the UN Intergovern-
mental Panel on Climate Change (IPCC) that for the first time it is now possible to

discern in the temperature record a significant human influence on climate.

This most recent Marshall Institute review of scientific evidence on climate
change confirms the earlier conclusion that predictions of an anthropogenic global
warming have been greatly exaggerated, and that the human contribution to global
warming over the course of the 21st century will be less than one degree Celsius and
probably only a few tenths of a degree. Spread over a century, a temperature rise of
this magnitude will be lost in the noise of natural climate fluctuations.



II. SIGNS OF GLOBAL WARMING CAUSED BY HUMAN ACTIVITIES

According to computer models of climate change, the average temperature of
the earth'’s surface should have increased by approximately 1°C in the last 100 years,
in response to the increased concentration of anthropogenic greenhouse gases in the
atmosphere. A temperature rise of approximately one-half degree has been ob-
served, but most of that rise occurred before 1940 while most of the greenhouse
gases produced by human activities entered the atmosphere after 1940. (See Section
V.) Thus, anthropogenic greenhouse gases can only account for a small part of the
observed half-degree rise — at most a few tenths of a degree. This amount of global
warming is considerably less than had been predicted to result from human activi-
ties. Recent work suggests that the cooling effect of atmospheric pollution can
account for the apparent absence of global warming due to man-made greenhouse

gases.] Section V discusses recent theoretical analyses leading to this conclusion.

An increase in the earth's average temperature would be the most direct
manifestation of the climate impact of anthropogenic greenhouse gases. In view of
the nonappearance of the predicted temperature increase, it has been suggested that
signs of the climate impact of the anthropogenic greenhouse gases may be sought in
other weather and climate phenomena, such as the occurrence of exceptionally hot
years in the recent climate record, or an increase in the frequency of occurrence of
hurricanes and other extreme weather events. Evidence bearing on these effects is

discussed below.

1995: Warmest Year on Record?
On January 2, 1996, the British Meteorological Office (UKMO) and the Univer-
sity of East Anglia announced that 1995 had been the warmest year on record. The

1. Mitchell, J.E.B., T.C. Johns, ].M. Gregory and S.F.B. Tett, Nature 376, 501-504 (1995).



global warming implications in this finding led to a considerable amount of press
comment, e.g.,
"95 Is Hottest Year on Record As the Global Trend Resumes"
— New York Times, 1/4/96
"Hottest year heralds global warming"
— New Scientist, 23/30 December 1995
According to the UKMO the global average surface temperature for 1995 was
0.04°C — 1/25 of a degree — warmer than the average temperature for the previous
record-breaking year, 1990. However, a NASA team's analysis of global temperature
observations finds 1995 to be cooler than 1990 by about 0.01°C. Moreover, through-
out the 1980-1995 period, the NASA analysis differs from the UKMO results by an
average of 0.1°C — substantially greater than the difference that is supposed to make
1995 the warmest year. The year-to-year fluctuations in each temperature analysis
also average 0.1°C. These facts suggest that the temperature difference that forms
the basis for the UKMO announcement is not significant. That conclusion is sup-
ported by the satellite temperature measurements, released later in January, which
indicate that 1995 was only the eighth warmest year in the last 17 years (the period
for which satellite measurements have been available). The temperature for 1995 is
precisely in the middle of the temperature range for the last 17 years. Far from being

unusually warm, 1995 was an ordinary year in the satellite record.

The Warm 1980s and 1990s
The 1980s and 1990s to date have been a warm 1 1/2 decades with a tempera-
ture increase of approximately 0.2 - 0.3°C from 1980 to the present. Over the last 17

years the temperature has been increasing at the rate of 0.17°C/decade according to



surface measurements, and 0.09°C/decade according to satellite data.2 Is this very

recent warming trend caused by anthropogenic greenhouse gases?

Trends of the order of 0.1 - 0.2°C/decade are within the range of natural vari-
ability and occur frequently in the climate record. In themselves, they provide no
indication of a human influence on climate. From 1890 to 1900, for example, the
temperature rose at the rate of 0.2°C/decade — somewhat greater than the rate of
temperature increase measured between 1980 and 1994. From 1900 to 1910 the tem-
perature fell at the rate of 0.2°C/ decade. Between 1910 and 1940 the temperature

rose approximately 0.15°C/decade for a total increase of nearly 0.5°C.

All these warming and cooling trends in the half century prior to 1940 must
have been mainly the product of natural factors in the climate system, since no
significant anthropogenic influence on climate existed in that early period. In par-
ticular, as noted earlier, the half-degree warming between 1910 and 1940 occurred
too early for carbon dioxide and other anthropogenic greenhouse gases to have
played any significant role. The 1990 IPCC Scientific Assessment concurs:® "The
rather rapid changes in global temperature seen around 1920-1940 are very likely to
have had a mainly natural origin." But if natural forces caused the half-degree tem-
perature rise between 1910 and 1940, they could also have caused the temperature
rise of 0.3°C observed in the 1980s and 1990s. Contrary to statements by some
scientists that have been reported in the press, the recent temperature rise in the

1980s and 1990s provides no evidence of a global warming due to human activities.

2. These values have been adjusted to include an estimate of the transient coolilg caused by
the eruption of the Mt. Pinatubo volcano in the Philippines. See Jones, P.D., Geophys. Res.
Ltrs. 21, 1149-1152 (1994).

3. Climate Change: The IPCC Scientific Assessment, Houghton, ].T., G.J. Jenkins and J.J.
Ephraums, eds., p. 233, Cambridge University Press (1990).



III. EVIDENCE FROM THE RECORD OF ANCIENT CLIMATES

The geologic record reveals that major changes in the atmospheric concentra-
tion of carbon dioxide have occurred during the earth's history. A comparison with
evidence for temperature changes occurring at the same time can yield information
on the sensitivity of the earth's climate to CO, changes, and the planet's probable in-
crease in carbon dioxide concentration expected in the next century. This empirical-
ly based determination of the temperature rise resulting from carbon dioxide
increases could have greater validity than the theoretical estimates derived from
computer models of the earth's climate, which are subject to major uncertainties

because of difficulties in estimating cloud and water-vapor feedbacks.

Unfortunately for the usefulness of this approach to the global warming
problem, the earth's climate record indicates that other significant factors in climate
change frequently come into play simultaneously with the changes in CO, levels.
These factors can add to the warming effect of an increase in CO,, thus making the
climate sensitivity to carbon dioxide changes seem greater than it really is; or they
can subtract from the warming effect of the added CO,, making the climate sensitivi-
ty to higher CO; levels seem smaller than it really is. Reliance on the paleoclimate
record for clues to the ma-gnitude of a future greenhouse effect may lead to seriously

misleading results.

For example, in the Ordovician, 440 million years ago, the CO; concentration
was as much as 10 times present levels. Using the IPCC's best estimate of a global
warming of 2.5°C for the equilibrium response to a doubling of CO,, the tempera-
ture in the Ordovician should have been approximately 8°C above today's levels.
The lower limit of the range of IPCC estimates — a warming of 1.5°C for doubled
CO; concentration — would have led to a warming of approximately 5°C in the

Ordovician for this level of CO, concentration. However, the climate in the Ordo-

5



vician did not agree with either of these estimates. The geologic record reveals that
during the Ordovician the earth was in the grip of a major ice age, with tempera-

tures 5 - 10°C below today's levels.4

Crowley and Baum have shown the low temperatures in the Ordovician ice
age may be explained as a result of the proximity of the South Pole to the continen-
tal mass which is now a part of Africa.> Their analysis confirms that other factors —
in this case, the altered geography in the Cretaceous — acting simultaneously with
an increase in CO, can swamp the warming effect of the added CO,. In general, these
other factors are not fully understood; in some cases their existence may not be even
be suspected. As a consequence, it may be impossible from the record alone to dis-

entangle the temperature response to CO, changes.

In addition to episodes such as the Ordovician ice age — in which CO,in-
creased but temperature did not — the climate record also reveals instances in
which temperatures increased but CO; did not. An example is the warmest period
of the current interglacial, in the mid-Holocene, ca. 4,000 BCE, when temperatures
were 1 - 2° above today's levels,® and about the same as the warming predicted by
climate models for the end of the 21st century. However, the concentration of CO; at
that time was approximately equal to that of the preindustrial era, i.e., 25% below

today's levels.”

These examples indicate that large errors in forecasting climate can result from
the assumption that changes in CO, concentration are one of the main driving

forces in climate change. It is not possible to assume that temperature changes in

=9

. Crowley, T.J. and S.K. Baum, ]. Geophys. Res. 96, 22,597-22,610 (1991).
. Crowley, T.J. and S.K. Baum, J. Geophys. Res. 100, 1093-1101 (1995).

6. Lamb, H.H., Climate, history and the modern world, Methuen, London and New York
(1982). i

7. Ref 3, p. 202.
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the paleoclimate record have been caused largely or entirely by one factor — a

change in the concentration of CO,.

IV. SEVERE STORMS AND GLOBAL WARMING

"Blizzards, Floods & Hurricanes: Blame Global Warming."
— Newsweek, 1/22/96

It has been suggested that greenhouse warming will increase the frequency and
severity of violent storms and extreme weather conditions. Both the recent climate
record and the history of past climate changes going back a thousand years indicate
that this suggestion has no foundation in fact. The climate history of the past mil-
lennium demonstrates that cold — and not warmth — is associated with greater

storminess.

The warmest conditions in the last thousand years on both sides of the
Atlantic occurred in the 10th - 12th centuries, when the temperature was approxi-
mately 0.5°C warmer than today® and comparable to the temperatures predicted by
the climate models for the 2030 - 2050 period. Yet that was a period of benign
climate in Europe and North America, when vineyards flourished in England and
the southern regions of Greenland were free of ice and farmed by Norse settlers.

Those relatively warm centuries are known as the Medieval Climatic Optimum.

In the 13th century the climate began to cool as the earth slid into a centuries-
long cold period called the Little Ice Age. Temperatures in the depths of the Little
Ice Age were 0.5 - 1°C cooler than today. The Little Ice Age lasted through the 17th
and 18th centuries and into the 19th, when a recovery began and a climb to higher

temperatures that appears to be still continuing. With the advent of colder weather

8. Lamb, H.H., Climate: Present, Past, and Future, Vol. 2, Methuen, London and New York
(1972-1977).



in Europe starting in the 13th century, the severity and frequency of storms in-
creased dramatically in the area around the North Sea. More than 100,000 people
died in flooding of the North Sea by storms in 1421 and 1446; a storm in 1570
resulted in the deaths of over 400,000 people. The number of severe floods on the
North Sea coast in the last 1000 years seems to have been greatest in the early 1400s
and late 1600s; about three times as many disastrous floods occurred then as in the

warmer 20th century.

Hurricanes and Tornadoes

A comparison of weather conditions in the Medieval Climatic Optimum and
the Little Ice Age suggests that the general level of storminess will decrease, rather
than increase, in a warmer climate. But can global warming cause an increase in the
frequency and severity of the most violent storms — hurricanes and tornadoes?
Meteorological records contain evidence bearing on this question. Figure 1 (p. 9)
shows the dependence of the yearly number of hurricanes in the North Atlantic on
the temperature of the Northern Hemisphere at the time each hurricane occurred.?
There is no indication of a trend toward an increase in the number of hurricanes
with increasing temperature. Figure 2 (p. 9) shows the relation between the yearly
number of tornadoes in the U.S. and the U.S. average temperature, again with no

indication of a positive trend.10

9. Hurricanes: National Climatic Data Center, NOAA. Temperature: Jones, P.D., T.M.L.
Wigley and K.R. Briffa, Trends ‘93, ORNL/CDIAC-65, Carbon Dioxide Information
Analysis Center, Oak Ridge National Laboratory, Oak Ridge, TN, p. 603-608.

10. Temperature: Karl, T.R., D.R. Easterly, R.W. Knight and P.Y. Hughes, Trends ‘93,
ORNL/CDIAC-65, Carbon Dioxide Information Analysis Center, Oak Ridge National
Laboratory, Oak Ridge, TN, p. 689 and updates. Tornadoes: National Climatic Data
Center, NOAA.
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Heavy Rains

The National Climatic Data Center has analyzed the number of heavy rains
from 1910 to 1990. The records indicate that heavy rains, with accumulations greater
than two inches over 24 hours, have increased in frequency over that period. The
increase is modest: one additional heavy rain every two years.!l Does this change

constitute evidence for global warming due to human activity?

A change in the pattern of rainfall in the 1910-1990 period is not surprising,
since there was a global warming of approximately one-half degree since 1910. A
warmer earth means more evaporation and more condensation, and thus more
and/or heavier rain. However, granting that global warming may change rainfall,
the key question is: Was the global warming caused by human activities? Since, as
noted earlier, most of the half-degree global warming occurred before 1940, while
most of the CO; and other anthropogenic greenhouse gases entered the atmosphere
after 1940, we can be certain that most of the half-degree warming was the product of
natural factors and not the result of human activities. Therefore, these natural

factors in climate change are the cause of heavier rainfall.

Severe Cold

It has been suggested that a global warming caused by human activities is re-
sponsible for the extremely cold weather that afflicted the eastern and southern U.S.
in January 1996. However, the opposite is true; if the anthropogenic greenhouse
effect has any appreciable impact on climate, it must be such as to make winters
milder, not colder. The reason is that the warming effect of carbon dioxide and
other greenhouse gases, as noted below in the discussion of Arctic temperature

changes (Section VIII), is particularly effective at high latitudes; that is, the green-

11. Karl, T.R,, RW. Knight and N. Plummer, Nature 377, 217-220 (1995).
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house effect warms the Arctic considerably more than the globe as a whole. When
cold weather develops in the U.S,, it is usually because cold polar air masses have
moved southward. Because the warming due to the greenhouse effect is greatest at
high latitudes, in and near the Arctic, these polar air masses are warmer than they
would otherwise be, and the cold snap that develops over the U.S. is milder. If the
warming caused by greenhouse gases has any significant impact on U.S. winters, the

impact must be such as to make the winters milder.

Blizzards and Snowstorms

"Blame Global Warming for the Blizzard."
— New York Times, 1/14/96

The heavy snowfalls accompanying the cold weather of January 1996 have also
been attributed to an anthropogenic global warming. This suggestion is based on the
reasoning, again, that higher temperatures lead to more evaporation of water and a
higher moisture content in the atmosphere, and thus to heavier snows when the
warm, moist air encounters cold air masses moving southward from the polar

regions.

However, observations indicate that the opposite is true, at least on the eastern
seaboard, which was the site of much of the heavy snowfall in January 1996. Figure 3
(p. 12) shows, for the representative eastern seaboard state of Virginia, the number of
inches of snow that fell in January and February for the years from 1927 to 1987, vs.
the average temperature in January and February for the corresponding years.12 The
lines mark normal snowfall and temperature. Figure 3 demonstrates that, as intui-

tion would suggest, heavy snowfalls occur when temperatures are low, and not when

12. Virginia Climate Advisory, Vol. 11, No. 4, p. 13.
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Fig. 3. Total snowfall in January and February vs. average January/February temperature
for the period 1927 - 1987. The dotted lines indicate average snowfall and temperature in
those months.

the weather is relatively warm. Note that the upper-right quadrant of the chart is

empty: the heaviest snows never occur when the temperature is relatively high.

In sum: Both the recent climate record and the climate history of the last 1000
years demonstrate no connection between a warm global climate and an increased
frequency and violence of storms. Storminess appears to be linked to cooler, rather
than warmer temperatures. The most benign conditions have prevailed in times of

elevated global temperatures.

V. CLIMATE IMPACT OF ATMOSPHERIC POLLUTION

As noted in Section II, it has been clear for some time that the earth is not
warming as much as greenhouse theories had predicted. According to the climate
model simulations of the greenhouse effect, carbon dioxide and other greenhouse

gases added to the atmosphere in the last century should already have increased the

12



average temperature of the earth's surface by about one degree Celsius.13 The obser-
vations show an increase of approximately a half-degree over that period, suggest-
ing, as noted earlier, that the calculations are exaggerating the greenhouse warming

by a factor of two.

Exaggerated Estimates of Global Warming

The actual overestimate of man-made global warming must be considerably
greater than a factor of two, because most of the half-degree rise occurred prior to
1940, whereas most of the CO, and other greenhouse gases entered the atmosphere
after 1940.14 Anthropogenic greenhouse gases cannot be the cause of a warming
which occurred before these gases entered the atmosphere. It follows that the green-
house effect can only be responsible for at most a few tenths of a degree out of the
observed half-degree rise. The computer simulations of climate, which estimate a
warming of approximately one degree due to the greenhouse effect in the last 100
years, apparently have overestimated the greenhouse warming to date by a factor of

three or more.

Why does it matter whether the warming caused by the greenhouse effect over
the last 100 years has been one degree, or one-half degree, or one-quarter degree?
Isn't the important question how big the greenhouse effect will be in the next 100

years?

13. Mitchell, ].F.B.,, R.A. Davis, W.]. Ingram and C.A. Senior, . Clim. 8, 2364-2386 (1995).

14. The concentration of CO; in the atmosphere has increased by 20 - 25% in the last hundred
years, and increases in other greenhouse gases, such as methane, have increased by the
equivalent of another 20 - 25% rise in CO,. Overall, there has been a greenhouse gas
increase equivalent to approximately a 40 - 50% rise in the concentration of CO; in the
atmosphere in the last hundred years. Most of that increase has occurred in the last fifty
years.

13



The reason these global warming overestimates for the last 100 years are im-
portant is that the same climate models which have exaggerated the warming in
this century are the source of the predictions of a harmful global warming in the
next century. When the global warming forecasts are corrected for the three-fold
exaggeration, the predicted warming in the next century drops to a few tenths of a
degree. Spread over a century, a temperature increase as small as this will be lost in

the noise of natural climate fluctuations.

An Explanation for the Absence of Anthropogenic Global Warming

Why has the predicted global warming due to increasing CO, concentrations
failed to appear? A plausible explanation is that the warming effect of the green-
house gases is as large as the climate models estimate, but has been masked by the
cooling effect of atmospheric pollution. The burning of fossil fuels — oil, coal and
natural gas — releases sulphur compounds into the atmosphere, where these com-
pounds form small particles called sulphate aerosols. The sulphate aerosols create a
haze that partly screens the earth from incident sunlight and tends to cool the
planet. Recent calculations with the climate models confirm that when the cooling
effect of the aerosols is combined with the warming effect of carbon dioxide and
other greenhouse gases, the predicted temperature rise comes closer to temperature
changes actually observed in recent decades. (The repbrt by the IPCC Working
Group I notes, "This agreement does not, however, constitute identification of an

anthropogenic effect on climate and may be serendipitous.")

An example of the improvement gained by adding the effect of aerosols is
shown in Figure 4 (p. 15), adapted from a report by the British Meteorological Office
(UKMO),! which compares the observed global average temperatures (solid curve)

with temperatures computed assuming greenhouse warming only (dash-dot curve)
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or greenhouse warming plus aerosol cooling (dashed curve). The chart confirms
that allowing for the cooling effect of aerosols improves the agreement between the

observations and the computed global average temperatures for the last three

decades.
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Fig. 4. Changes in global average temperature, computed from a climate model assuming
greenhouse gases only ( - — - — ) and greenhouse gases plus aerosols (— — — ), compared
with observed temperatures (—— ). Adapted from Mitchell et al., ref. 1.

Unresolved Discrepancies
However, while aerosols improve the agreement with observation in recent

decades for the globally averaged temperature, in some regions of the globe the
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inclusion of aerosols worsens the agreement. These regions include the heavily
industrialized and densely populated areas of the U.S. and Europe, which are in-
tense sources of aerosols and consequently are cooled by them to a greater degree
than the globe as a whole. Figures 5 (a) and (b), also adapted from the UKMO report,
show that in North America and Europe the agreement between the observed and
calculated temperatures, which was fairly satisfactory without the aerosols, is poor

when they are included in the climate computations because these regions are now

too cool.
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Fig. 5(a). Same as Fig. 4, for North America.
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Fig. 5(b). Same as Fig. 1, for Europe.

VI. RECENT RESULTS ON REGIONAL PATTERNS
OF TEMPERATURE CHANGE

Globally averaged temperatures are a relatively crude measure of climate
change and do not reveal much information regarding the separate impact of the
greenhouse gases and the aerosols. While it is useful to supplement the study of the
global averages by looking at a few particular regions of interest, such as North
America and Europe, a still more sensitive test of the climate impact of the green-
house gases and aerosols results from a study of the comparison of the compiled and
observed temperatures for every region on the entire globe. Since the greenhouse
gases and the aerosols each place their own fingerprints on the climate in the form

of a distinctive pattern of regional temperature changes, a comparison between the
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observed and computed patterns of regional change may also enable us to estimate

their separate contributions.

Analysis of Regional Temperature Patterns

Mitchell et al.! have undertaken an analysis of the regional patterns of tem-
perature change produced by greenhouse gases and aerosols. The initial year chosen
for the analysis is 1860. The surface of the earth is first divided into blocks of area 15
degrees on a side (approximately 1500 kilometers at the equator). The first in the
series of numerical experiments is a control run in which the average temperature
is computed in each block, assuming no change in greenhouse gases and no aerosol

cooling.

In the next experiment, the calculations are carried out from 1860 to the
present, assuming the appropriate changes in the concentration of greenhouse gases
but still no aerosol cooling. They are repeated again with constant greenhouse gas
concentrations, but with aerosol concentrations increasing with time according to

observation.

Finally, the calculations are repeated assuming increasing concentrations of
both greenhouse gases and aerosols. The gradually evolving patterns of regional
temperature change relative to the control run are then compared with the
observed patterns of temperature change for each of the three experiments —

greenhouse only, aerosols only, and greenhouse + aerosols.

Figure 6 shows the results for the calculated regional patterns of temperature
change for the case of aerosols and greenhouse gases combined, compared with
temperature observations going back to 1860. The comparison is expressed in terms
of the spatial correlation, R, which indicates the extent to which warm and cool

regions in the observations are matched by similarly warm and cool regions in the
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computations. R is defined to equal 1 if the correspondence between the observed
and computed temperature patterns is perfect. A value of R close to zero signifies

no similarity between the two patterns of regional temperature change.

From 1860 until approximately 1960, R fluctuates around zero — i.e., there is
essentially no correlation between the observed and computed regional patterns of

temperature change. Between the 1960s and 1980s, R increases to a peak value of 0.3.
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Fig. 6. Regional correlation between computed and observed decadal patterns of tempera-
ture change relative to the 1860-1990 mean, for the case of greenhouse gases + aerosols
(adapted from ref. 1). The dotted line is the 10% (one-tailed) level of significance, based on
climate model estimates of the natural variability of climate.

The increase in R since 1960 has been interpreted by Mitchell et al.l to be a combined
greenhouse and aerosol signal gradually rising out of the background of natural
climate variations in recent decades, as both the greenhouse gases and the aerosols

increase in concentration and climate impact.
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Similar results have been obtained by Santer et al.15 In their analysis, R begins
to increase in the 1950s and rises to values in the neighborhood of 0.3 in the 1980s.
Figure 7, adapted from reference 15, shows the correlation coefficients for the fall
season, which display the increase in R clearly. The average value of R from Fig. 7
for the period 1953 - 1993 is 0.17. The upward trend in R is 0.006/yr for the interval
1942 - 1993. On the basis of climate model estimates of natural climate variability,
Santer et al. estimate a probability of less than 5% that this upward trend is the result

of natural climate fluctuations.

Santer et al. give no estimate of the statistical significance of the R values
themselves in Figure 7. Assuming the values of R are significant, Figure 7 also
suggests the gradual emergence of a combined greenhouse/aerosol signal in the

temperature record.
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Fig. 7. Correlation coefficients between observed and computed regional patterns of
temperature change, for greenhouse gases plus aerosols, and for the fall season
(September/October/November) (adapted from reference 15).

15. Santer, B.D., K.E. Taylor, T.M.L. Wigley, J.E. Penner, P.D. Jones and U. Cubasch, Clim.
Dyn. 12, 77-100 (1995).
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Similar results are obtained for the summer season, although not for the

winter and spring months.

The increasing correspondence in recent decades between the observed and
computed patterns of regional temperature change is cited in IPCC reports as a

significant part of the evidence for a detectable human influence on climate.16

VII. CLIMATE IMPACT OF GREENHOUSE GASES AND AEROSOLS

Which mechanism — greenhouse gases or aerosols — is primarily responsible
for the improvement in the agreement between observed and computed regional

temperature patterns?

Figure 8 shows the regional pattern correlation for the computation with
aerosols alone and no greenhouse gas increase, again adapted from reference 15. As

in the case of the aerosols and greenhouse gases combined, Fig. 8 also indicates an
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Fig. 8. As in Figure 7, for aerosols only.

16. Summary for Policymakers of the Contribution of Working Group I to the IPCC Second
Assessment Report 1995.
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increase in R, beginning in this case in the 1940s. For this case, the average value of
R for the period 1953 - 1993 is 0.29. The upward trend in R for the 1942-1993 period is
0.009/yr.

Comparison between these results for the case of aerosols only, and the cor-
responding mean values of R and trend in R for the case of aerosols combined with
greenhouse gases, leads to a significant result. Inclusion of the greenhouse effect in
the temperature calculations makes the agreement with the observed regional
temperature patterns somewhat poorer than in the case of the aerosols alone. Thus
aerosols, and not the greenhouse effect, are the cause of the improved agreement

between observed and computed regional temperature patterns in recent decades.

Again, assuming that the values of R and the changes in R are significant, the
IPCC conclusion that "geographical patterns of temperature change provide impor-
tant evidence for a discernible human influence on climate" is an accurate assess-
ment of the evidence. However, the human influence in question is almost

entirely that of the aerosols.”

The IPCC conclusion was widely misunderstood to imply observational

confirmation of a global warming caused by human activity, e.g.,

"Experts Confirm Human Role in Global Warming"
New York Times, 9/10/95

"Global warming 'jury' delivers guilty verdict"
New Scientist, 12/9/95

* The climate models also predict a cooling of the stratosphere as a result of the increased
concentration of atmospheric CO,. This prediction is confirmed by radiosonde and satel-
lite observations and has been cited as an additional item of evidence for the climate im-
pact of anthropogenic CO,. However, stratospheric cooling may be understood simply as
a consequence of the fact that CO; is an efficient radiator in the infrared. It conveys no
direct information regarding the amount of warming of the surface and lower atmosphere
that would result from the addition of CO, to the atmosphere.
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“Climate panel confirms human role in warming"
Nature, 12/7/95

However, examination of the regional pattern studies which were factored into the
IPCC analysis leads to the contrary conclusion: the studies prove that the anthro-
pogenic global warming produced by an increase in the concentration of greenhouse

gases has been too small to have a detectable impact on temperatures.

The conclusions to be drawn from the studies of regional patterns of tempera-
ture change are the same as those derived earlier from the analysis of globally
averaged temperature changes: (1) the greenhouse effect has had a negligible impact
on global climate, and (2) the warming effect of the greenhouse gases is substantially
smaller than the climate models have predicted.

VIII. ARCTIC TEMPERATURE CHANGES

The accuracy of the climate models can be further tested by examining their
predictions at high latitudes in the Arctic zone. All climate models predict that the
warming caused by the greenhouse effect will be particularly intense in the Arctic.
This prediction of a large Arctic warming makes Arctic temperature measurements

a particularly sensitive test of the accuracy of the greenhouse predictions.

Predictions of Arctic Warming Compared with Observations
The climate models predict that the Arctic should have become 1 - 2°C
warmer in the last 50 years.l” However, surface temperature measurements in the

Arctic for the last 40 years show that temperatures in the Arctic decreased by

17. Manabe, S., R.]. Stouffer, M.]. Spelman and K. Bryan, J. Clim. 4, 785-818 (1991).
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approximately 1.5°C in that period.18 Satellite data for the last 17 years also show a
cooling in the Arctic. (Figure 9) 19
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Fig. 9. Satellite measurements of annual average Arctic temperature for the latitude band
67.5N - 82.5N vs. greenhouse predictions. (Source: ref. 19)
Cooling by aerosols cannot explain this very large error in the predictions,

since the concentration of aerosols in the Arctic is roughly 10 times smaller than at
lower latitudes.!

18. Kahl, ].D., D.]. Charlevoix, N.A. Zartseva, R.C. Schnell and M.C. Serreze, Nature 361, 335-
337 (1993).

19. Satellite observations: Earth Science System Laboratory, University of Alabama at Hunts-
ville; predicted warming: Stouffer, R.]., S. Manabe and K. Bryan, Nature 342, 660 (1989).
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It was concluded above, on the basis of the comparison with globally averaged
temperature data, that theoretical estimates of the greenhouse effect must be
decreased by at least a factor of three to bring them into better agreement with global
averages. A three-fold reduction in the computed Arctic warming would reduce the
predicted Arctic temperature rise in the next century from 1 - 2°C to roughly 0.3 -
0.7°C. This range of Arctic temperature increases is still considerably greater than
the measured values, which indicate that the Arctic has not warmed at all. It ap-
pears that a three-fold reduction in climate model predictions is not adequate to
bring the computed Arctic values into line with observation, and a further reduc-

tion in the predicted warming is required.

This result implies that the temperature increase produced in the next century
by anthropogenic greenhouse gases will be less than one degree, and probably no

more than a few tenths of a degree.

IX. PENALTY FOR DELAY ON LIMITING CO, EMISSIONS

As the previous discussion indicates, significant new results on global
warming are still accumulating. The general trend over the past five years has been
toward a reduction in the magnitude of the global warming predictions. In view of
the potential importance of the global warming phenomenon, it may be prudent to
allow the process of collecting evidence on global warming to continue for some
time before policy decisions are reached on CO, emission limits and possible

mitigation measures.

A recent analysis by Wigley, Richels and Edmonds 20 estimates the additional

global warming that would result from a delay of as much as 25 years before action is

20. Wigley, TM.L., R. Richels and J.A. Edmonds, Nature 379, 240-243 (1996).
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taken to limit worldwide CO, emissions. Wigley et al. take the goal of such action to
be a stabilization of CO, concentration in the atmosphere at approximately twice the
preindustrial CO, concentration, or 550 parts per million by volume (ppmv). They
conclude that there is little difference between immediate (1995) emission cuts and
initiation of cuts in 2020. Peak emissions are approximately 9 billion tons/year
(GT/yr) for the case of immediate cuts, vs. 12 GT/yr for a business-as-usual policy —
i.e., no cuts in CO; emissions — to 2020 and heavy cuts thereafter. Both scenarios
lead to the same stabilized CO, concentration of approximately 550 ppmv. The
penalty for a 25-year delay in action is an additional global temperature rise of 0.2°C
in 2100. A 0.2°C rise distributed over a century would be insignificant.

It seems clear that even if fears of anthropogenic global warming were realized
— a concern which finds no support in the scientific data — there is no significant
penalty for waiting at least two decades before taking corrective action to reduce
global CO, emissions.
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APPENDIX. ACCU RACY OF
SATELLITE TEMPERATURE MEASUREMENTS

Because of their nearly complete coverage, the temperature data acquired by
satellites add important information to the database of surface temperature
measurements used in estimating the size of the greenhouse effect. The surface
temperature measurements are sparse over the three-quarters of the earth's surface
covered by oceans, and provide essentially no coverage of the polar regions. Cover-
age of the southern oceans is particularly poor. The satellite measurements provide
coverage of all oceans as good as their coverage of land areas. They also survey the
polar regions to within 4° of the Poles. The complete satellite global temperature

survey includes 99% of the earth's surface and is repeated every four days.

The satellite data agree extremely well with ground-based temperature
readings wherever the ground-based coverage is good. In Europe and North
America, where surface temperature measurements are numerous and reliable, the
correlation coefficient between satellite and surface measurements for the last 17
years is 0.95 — close to perfect agreement.2! Figure 10 (p. 28) shows the close agree-
ment between the satellite and surface measurements with respect to year-to-year

changes in globally averaged temperature.

The correlation coefficients noted above are not sensitive to long-term trends
in the globally averaged data. However, fairly good agreement is also found
between the satellite data and other sources of temperature measurement in respect
to long-term trends. For the period 1979 - 1993, after adjustment for the transient
cooling caused by the volcanic eruption of Mount Pinatubo in the Philippines, the

satellite value for the global temperature trend is 0.09°C/decade, compared to

21. Christy, J.R, R.S. Spencer and R.T. McNider, ]. Clim. 8, 888-896 (1995).

27



0.10°C/decade from the radiosonde balloon measurements and 0.17°C/decade from

the surface temperatures. 2
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Fig. 10. Comparison of globally averaged temperatures from satellites (— — — ), radio-
sonde balloons ( — . — . — ) and surface stations (—— ), courtesy A. Arking. Surface:

Hansen, J. and S. Lebedeff, Geophys. Res. Ltrs. 15, 323-326 (1988). Radiosonde: Angell,
J.K., J. Clim. 1, 1296-1313 (1988) plus updates. Satellite: J.F. Christy, Earth and Planetary
Science Laboratory, University of Alabama at Huntsville.
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