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HISTORICAL NOTE

SINCE 1956 EARTH SCIENTISTS HAVE KNOWN THAT OUR PLANET HAS BEEN IN
AN ICE EPCCH FOR 2.4 MILLION YEARS AND THAT OUR PLARNET GOES THROUGH
NATURAL ICE-AGE CYCLES OF 70,000 TO 125,000 YEARS OF GLACIATION
FOLLOWED BY 10,000 TO 12,000 YEARRS OF WARM INTERGLACIAL PERIODS.
THE SIGNS OF THE TRANSITION INTO THE NEXT GLACIAL PERIOD ARE ALL
RROUND US. MANY OF THE CLIMATIC EVENTS PREDICTED TO ACCOMPANY THE
TRANSITION ARE OCCURING, SUCH AS SHORTENED CROP GROWING SEASONS,
UNUSURL WERTHER DISTRUBANCES SUCH AS DROUGHT, EXTREMES OF HOT AND
COLD, MORE TORNADOLES, HEATING OF THE EQUATORIRL REGIONS, AND
BEGINNING OF THE COOLING IN THE NORTHERN LATITUDES. 1IN 1974
CLIMATOLOGIST REID BRYSON ESTIMATED THAT THE CLIMATE CHRANGES WOULD
DISTURR OUR FOOD SUPPLY TO THE EXTENT THAT HRALF A BILION PEOPLE MAY
DIE OF STARVATION.

TO FULLY ASSESS THE IMPACT OF THE RISING ATMOSPHERIC CARBON DIOXIDE,
WHICH 15 MORE COMPLEX THAN THE SIMPLE GREENHOUSE EFFECT, IT IS
NECESSARY TO COORDINATE INFORMATION FROM OVER TWENTY-FIVE SPECIAL

FIELDS OF SCIENCE., SUCCESSIVE EDITIONS OF THIS HANDBOOK ARE PLANNED
TO: (1) INDICATE OUR PROGRESS 1IN DEVELOPING A GENERAL SYSTEMS
PERSPECTIVE OF THE CLIMATE PROBLEMS, AND (2) INDICATE R STRATEGY OF
USING THE EKNOWLEDGE WE ALREADY HAVE TO DEVELOP PLANS TO CHANGE THE
CLIMATE CYCLE TC PROTECT THE FOOD SUPPLY FOR THE FIVE BILLION PEOPLE
ON QUR PLANET.

STATUS OF COPYRIGHT PERMISSIONS

This edition was a manuscript review edition being sent to proposed
authors and corganizaticons with requests for copyright permissions.
The permissions are listed below when received.

Pages: Item:

1-21 >> 1-25 '"Coevolution: Bome Propositions' is reprinted with
permission of the author, N.N. Moiseev.

2-3 "Global Climate/Earth Monitoring and Modeling: An
Interdisciplinary Evaluation" is certified to be in
the public domain by the author, Fred B, Wood, Jr.,
OTA.

2-5 »> 2-20 Department of Energy State-0f-The-Art Reports on
Carbon Dioxide are certified to be in the public
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L-2 5> bL-4&

4-5 >> L-7

6-3 >> 6-6&

domain by U.E8. D.O.E.

"The Climate Cvcle, an Extract from the Hamaker Thesis
on Survival' is reprinted with permission of the
author, John Hamaker.

"A Systems View of the Carbon Dioxide Problem" is
reprinted with permission of the author, Gregory
Watson.

"A Plan for Social BAction in Reduction of Atomspheric
Carbon Dioxide and Climate Stabilizatien" is
reprinted with permission of the auther, Alden Bryant.
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Space is reserved for a series of abridged versions of this
handbook. One-page, four-page, and sixteen-page abridged versione
are planned.

Pages 0-% >> 0-10 are reserved for the one-page version.

Pages 0-11 >> (-14 are reserved for the four-page version.

The sixteen-page version is included in this edition at pages
0-15 >> 0-32.
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Pages 1-2, 2A-2B, 3-16 are issued twoc ways:
{1) As a separate report: ERS #779 (CSIRI #A-10%5-D),

(2} As an insert in the Introduction to the B80-page
HANDBOOK issued as CSIRI #BE/A-3%50-F. e e
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This report is a short version of a report that was issued with
different colored paper for each of the six sections. This
abridged report was prepared for printing on all white paper
except the title page, which showed the titles of the six
sections in colored blocks,
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This second title page is
inserted here so that
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PHILOSOPHY,
ECONOMICS,

SECTION 1: EDUCATION, GREEN COLOR
& ETRICS.

SHAREABLE: capable of being shared by women and men; by
socialist and capitalist countries; by first, second, third and
fourth world peoples; by differering religious groups; and by
workers and managers.

COEVOLUTION: Jointly, humankind together with nature working for
a process of change in a certain direction, to protect the
biosphere and the capability of supporting humankind.

When 1 compare the climate research done in the United States for
the period 1977-1987 with the RADAR research and development done
at M.I.T. Radiation Laboratory during the period 1941-1945, 1
find a number ¢f things missing in the recent climate research,
compared to the RADAR research a generation ago. At M.I.T. we
would apply a completeness test to the problem and the
mathematical method being used to verify that our mathematical
series used could accurately represent the fields involved.

In the period 1941-45 the MIT Radiation Laboratory staff
responded to the need for advanced RADAR systems to stop the Nazi
bombing of England by semi-autonomous organization of scientists
and engineers into separate but related functions. These
functions are shown in the cover sheet of this report as:

Philosophy, Economics, Education, & Ethics
Scientific Research

Decision & Strategy

Engineering

Production of Materials, Tools, & Systems
Emergency Action

Many of the scientists left basic science research for the
duration of the war and worked on important engineering and
systems problems. We had a few professors of history and
philosophy of science on the staff and the Technology Christian
Associaton provided a meeting place for Radiation Laboratory
staff members to meet for lunch or after work discussions of
philoscphical questions about the direction our civilization was
going. When it became apparent that our industrial manufacturers
couldn’'t move fast enough to produce some experimental airborne
e-band radar fast enough, we set up Research Construction €Co. to
produce the pre-production sets. When General Electric Co.
stalled on a one billion dollar order for SCR-584 Radars, we
started preparation of plans for the U.S. Governement to seize
General Electric Co. When GE Co. heard this and after I put on a
demonstration of the microwave circuits for Pentagon Officers, GE
Co. agreed to proceed with production of the SCR-584. The
SCR-584’s built by GE Co. were successful in shooting down the
Nazi V-1 Rockets over England. (See NOVA Science TV Documentary
"Echoes of War"” 10/24/8§)

e, Arm—— Insert Page 0-19 ~



We need a few scientists with the "zeitgeist" of the old World
War I] MIT Radiation Laboratory to review and overhaul the

ciimate research program in the United States.

It appears that our recent climate research had generally ignored
the glaciation cycle. Some paleoclimatologists and geologists
have been warning us that our planet is nearing the end of the
current interglacial warm period signalling the beginning of the
next glacial period. In contrast, scientists on U.S. Government
projects for the last ten years have concentrated on CO/2 induced
greenhouse warming.

The present organization of scientific research doesn’'t seem to
be able to put all the pieces together. The work doesn’'t
integrate with the concept of "Co-Evolution with the Biosphere”
developed by Academician N. N. Moiseev {("Coevolution: Some
Propositions," 1984) and explored by Walter Truett Anderson ( o
Goveru Evolution, 1987). Use of general systems thinking as
discussed by Peter Checkland ( Svsaitews Thinking. Svstems
Practice, 1981) with John Platt’s world problem priority tables
and with Lovelock’'s “Gaia Hypothesis" leads to an improved
perspective on the "Climate/Starvation” problem and a
recognition of the possible connection through nutrition concepts
to nine other major problems of our civilization.

This general systems approach overlaps with the concept of
“Reconstructive Knowledge" developed by Raskin and Bernstein (
New Wavs of Kpowing., 1987) and leads to the splitting of
research into six parts with feedback: Philosophical
Oversight(incudingEconomics, Education, and Ethics); Scientific
Research; Engineering Synthesis; Strategy & Decision Processes;
Production of Materials, Tools and Systems; Emergency Action.

Steps are belng taken to organize the I[nternational Geosphere-
Biosphere Program (IGBP) to faclllitate study of these problems by
intermational teams of scientlists (_.)., It Is estimated that the IGBF
will be fullv organized by 1990 and substantlal research results will
be obtalned by the vyear 2000. The U.S Department of Energy is
corducting a vresearch program on Carbon Dloxlde and Cllmate ( ), and
expects to complete an assessment of the Impact of C0/2 by abcut 1990.
The most comprehensive thesls on how the Blosphere funmctlions Is the
Hamaker Thes! s publlshed in 1982, which predicted that 1984 was almost
the 1last chance for humankind to stop the present shift to glaciation,
with severe crop damage by 1990, and few people left allve by 1995,
These dates are dlisplayed on a time 1ine In Fig. 1.1 to Il1lustrate how
we may miss the last chance to do something about the glaciation and
climate change If we walt for sclentlfic certainty as to what 1=
happening.

Insert Page 0-20 -4 -
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IGBP
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Geosphere-Biosphere
Program
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1985 Program
Proposed.

1990 Program
Organized.

2000 Analysis
Completed,

DOE
U.S. Department
of Energy, C0/2
ClImate Research
(continuatlion of
earller plans)
1983 Research
Pian
1985 State of the
Art Papers.

1990 Assessment.

Hamaker Thesis
Predictions

---------- e e

1982 Hamaker Thesls
Published.

1884 Almost Last
Chance to Stop
Glaclatlion.

1940 Severe Crop
Damage.

1985 Few People
Left Alive on
Earth,
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1.1 Cilmate Research Time Lines and Worst (Case Predlctlons;
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Fig. 1.2 ¢checkllist of Functlonal Suhdivisiors of the Prohlem of
Climate Change Related to the Glaclial Cycle,
Soll Deminerall ztion, Dying Forests, & Rislng Carbon Dioxlide in
the Atmospher e
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CREVOLUTIDON
with
the BIOSPHERE

PHILOSOPMICAL OVERSIGHT:
The services of philosophy professors are needed

Tectonic Actl vity,
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to check the completeness and validity of
methods used to verify the computer simulation

models used In climate research.

As a starter

the procedures developed by the Society for
Computer Simulation can be expanded to the
climate meodels (21).
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y ) EDUCATIONAL DEVELCPMENT:
To prepare the publlic and thelr representatves
In Congress to deal wilth the glaclatlen eycles,
we need to educate the public about the
blosnphere and its major components: the tectonic
system, the oceans, the land, soll minerals,
forest nutrition functions, photcsynthesls, the
atomosphere, the carbon cycle In the blosphere,
and a general tectonlc-blospheric-atmospheric
consclousress.

Yy ) SCIENTIFIC RESEARCH:
it s important that the baslic research 1n the
approx. 25 fields of science tnvolved In under-
standing the climate and glacial cycles be
accelerated.

)y ) ENGINEERING SYNTHESIS:
The development of an adequate theory of climate
change requles a systhesis of concepts from over
25 flelds of science and the development of con-
ceptual models and computer mathematical models
of the climate and glaciatlion processes. The
philosophy of general systems theory can help
organize the materlial from the different flelds
of sclence provided there is some action linkage
between the speciallsts In the different flelds
and the generallists.

Yy ) CECISION FACILITATORS: ‘
e need to develop people with skllls In alding
people to make declsions where Incomplete data
s avaliable such that estimates of the risk
lnvolved in waiting for complete sclentiflc
nroof.

Note added 12/27/88: For backgrounmd information on sharing of
decision making by MEN and WOMEN, see the book: The Chalice apd
the Blade by Riane Eisler, San Francisco: Harper & Row (1987)
and the xeroxed study guide, “The Partnership Way," Center for
Partnership Studies, 20110 Rockport Way, Malibu, CA 902€5, (213)

456-1441.

SCIENTIFIC
SECTION 2: RESEARCH SALMON COLOR

Experimental DLata On Glacial Ice Voluwme
ané Carton Dioxide.
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Eec. 2.0 Basic Understanding
of Glaciation Cycles

1 2345467 yen
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Reference added 12/27/88: Windsor Chorlton and The Editors of

Time-Life Books, FPlapet Earth: ICE AGES
Time-Life Books (1983), 176 pages, esp. pages 20-21.

Alexandria,

Virginia:
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04/21/88

A tiblicgraphy on the otone layver is being collected tc facilitate
clarification of where we stand on understanding the interacticn
between the destructior of the ozone layer by chleoroflourccarbens,

ultravioclet radiation imppact on vegetation,

and the glacial cycle

Friority is being given to understanding the glacial cycle,
because if we miss the present opportunity to stop the glacial

cycle, our next opportunity would come in 80,000 yeaars.

If we .

stop the releass of all CFC’s in the next five years it would be
100 years for the CFC's now in the upper atmosphers to dissipate
The CFC problex appears to more amsnable to chemical ressarch
processes, while the glacial cycle problenr is dependent on the
natural phetosynthesis process in the trees to remove carbon

dioxide.



STRATEGY &
DECISION

SECTION 3: YELLOW COLOR

ALDEN BRYANT
478 Vassar Avenue, Berkeley, California 947@8
{415) 525-4877

FORMAT AND DESCRIPTION FOR A CO/2 BUDGET

C0/2 Budget — soil, forest, energy work

Increase of CO/2 Grams of carbon input
to the atmosphere

Current
12 month Future
period period

gascline use XXX
pil use XXX
coal use XXX
natural gas use XXX
cutting trees XXX
s0il detericration . XXX
natura) disasters (1) XXX
Total S XXX XXX
Reduction of C0/2 Grams of carbon removed

from the atmosphere

Current
12 month Future
_period period

Plant life

forests (based on net growth rate) XXX X%X

SWENDS " " XXX XXX

grass lands " " XXX XXX
Soil

s0il remineralization, resulting in

renewed and faster plant growth XXX XXX
Energy

conservation (egquivalent C0/2 reduction) XXX XXX

{ Range of energy conservation and fossil
fuel offset activities ]

alternative technology (equivalent C0/2 reduction) XXX XXX
[ Range of energy activities that will result
in reduction of CO/2 output }

Total XXX XXX

Net effect on CO0/2 XXX XXX

Portion of glebal reduction of C0/2 required XXX
{This figure is more significant in the case of - 5 -

a state or country O0/2 Budget)

_———— e e b VS S ™ ha N =
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(1) Combination of effects throughout the regional econamy — from heat, drought,
fires, floods, hurricanes, tornadoes, storms, feezing, and shorter growing seasons.
Translate into terms of increase in C0/2 (direct and indirect) —— fossil fuel use to
recover from the disaster, loss of tree cover and alternative energy facilities,

[ 68-27 2-23~B9 }

Considerations for developing a C0/2 Budget

1. The world's forests, swamps, deltas, and grasslands are a major source of
taking in carbon dioxide (00/2) from the atmosphere. The oceans are alsoc a CO/2
sink, but they change relatively slowly. The forests and swamps, and the soil they
grow in, are the key to our efforts to stabilize climate.

2. ©0/2 is the main driving force in the climate change. The increase (from less
than 27¢ parts per million [ppm] in the atmosphere for about 122,808 years since
the last change from interglacial to glacial conditions, to 350 ppm now) means an
increased “greenhouse" effect. This increase produces more heat, drought, moisture
evaporating in the lower latitudes, and more condensing, clouds, snow, and freezing
in the higher latitudes, resulting in all-time record cold moving down from the
north in the winter and sporadically in the sumer as well.

3. The purpose of a C0/2 budget is to explain the balance between the CO/2 being
put into the atmosphere, and the amount being taken out by forests and swamps, and
how much is being offset by conservation and alternative energy development. This
budget is a chart which indicates progress toward reducing CO/2 and achieving a
stable level of approximately 27¢ ppm.

4, Climate stabilization means our effort to bring 00/2 back to the level that
human society has known in the past, with a livable pattern of summers and winters
and the ability to grow sufficient food,

5. We need to analyze the changes in industrial production, services and
individual living patterns to bring about the necessary changes in soil, forest,
and energy conditions.

6. One interesting problem is to show how much fossil fuel will be necessary to
produce alternative energy technology, and to carry out soil and forest work.

7. We need to evaluate elements and sub-elements for the ©0/2 Budget. This will
require input from groups in the region involved with the activities included in
the C0/2 Budget, such as mass transit and reforestation. How do these groups see
the changes; and what will be their part in implementing the 00/2 Budget.

B. It is my goal to develop a sufficiently thorough base for information. The
assumptions and calculations will have the broadest possible assistance from
specialists in different disciplines, from public and private agencies, ang citizen
response throughout the areas concerned.

{ 69-1 2=-23-85
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SECTION 4:

BLUE COLOR

THE CLIMATE CYCLE, AN EXTRACT FROM THE

BAMAKER THESIS ON BURVIVAL.

John Hamaker, Mechanical Enginear

Rte. 1, Box 158

Seymour, MO 65746, 417/935-2116

Glascistion is self-

Don Weaver, Ecologist, & Editor of
‘BOLAR AGE or ICE AGE? BULLETIN
138 Valdeflores Dr.
Burlingame, CA 94010, €15/342-0325%

geperating. U will 1984 (341 ppm) Last chance
eoatlnue und! 1t . & stop glaciation?
deatroys ltsell. 23000 " 18000 [1950 (354 ppm) Severe crop
darmage.
' Temperste sooe Ls gone.
\ \- \““\ Worldwide famine.
AR 1955 (380 ppm) Few people
\\\\\ N \ left alive.
$ interglacial
) 350 ppmo
_\
\\ 8000
y clozlnau / 10000 YBP~
gircle
\ o pp L b -/\ 280 ppm ,
3000
15000 YBP \
-—) - .
. $0000 _\\ 240 ppr= L. y 18000 YBP 0
N \ | \ P 210 ppm

\ . / \

!
-/
/\. - ’ \
30000 YBP ‘\‘

‘ 300,000

\ 000
330 ppn/ Ofisuimum
40000 YBP glaciation;
260 ppm P4
0000 YBP \ \
) 230 pp Zero glaclation.
Base circle taker
. ' Bt interglacial
“ level.
Orbital varistion
Fig. 4
bhas weak timing 95000

elfect oo glacistion.

- 11 -

TYPICAL GLACIAL
CLIMATE CYCLE
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PRODUCTION

SECTION 5: TAN COLOR

TCS5.8ECS 04/22/88

SECTION 5: PRODUCTION OF MATERIALS, TOOLS, AND SYSTEMS.

Materials Needed to help reduce the carbon dioxide level in the
atomosphere:

Rock dust for remineralization.

Tree seeds and seedlings.
Tools ni?ed for the project:

Rock grindere to produce gravel dust.

Tree planting machines to speed up the reforestation work.
Systems needed to help in the work:

A method of computing carbon dioxide budgets for

individuals, families, neighborhoods, cities, counties,

states, countries, and the United Nations.

Computer simulation systems for analysing the climate
system. .

For information on rock dust and rock grinders see $pil

Bemiperalizatiocn A Network Newsletter, 3 to 4 issues per
year. Send 12 for subscription to:

&R
152 South Street
Northampton, MA Cl0E60

For an outline of a carbon dioxide budget see page 9,
Further details available from :

Earth Regeneration Society
1442A Walnut Street, #57
Berkeley, CA 94708

(415) 525-4877

For a general reference on computer modelling of ecological
seystems, sgee:

Howard T. Odum, 8Syvstieps Ecology New York City:
Wiley-Interscience Publication, John Wiley & Sons (1883)

For information on the state of the art in computer simulation
of climate, ses:

4. Henderson-Sellers and K. McGuffie, A Climate Modelling
Primer Chichester, England: John Wiley & Sons (1987)

Insert Page 0-2R - 12 =~
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* EMERGENCY *

* ACTION *
* *
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SECTION €: EMERGENCY ACTION APPROACH: Development and carrying out
emergency Pprograms such as remineralization and reforestation to
stabilize climate.

A SCORECARD TO HELP THE INDIVIDUAL ACCOUNT FOR HIS SHARE
OF RESTORING THE EARTH AND DEVELOPING LEVERAGE WITH THE
POLITICAL SYSTEM (Description on next page.)

A=North America B=South America C=Europe
D=Soviet Union E=China F=5.E. Asia
G=Africa
STOPPING ALTERNATIVE
. REFOREST REMINERAL - FOSSIL FUEL ENERGY
-ATION IZATION BURNING SQURCES
............ T I J
UNITED ' ! ! ! ' A
NATIONS ! ! ! ! ! B
! ! ! ! ! C
! ! ! ! ' D
! ! ! ! ! E
! ! ! ! ' F
! ! ! ! ' G
------------ R L e B i e e
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NATIONS ! ! ! ! !'B
! ! ! ! v C
. ! ! ! ! ! D
! H ! ! !' E
! ! ! ! ! F
! ! ! ! [ )
L T temmmem e e o= e R i L e e f—--
MULTI- ! ! - ! g ' A
NATIONAL ! ! ! ; ! B
CORPORA- ! ! ! ! vt C
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! ! ! ! ' E
! ! ! ! !' F
! ! ! ! !' G
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TCS7 .SCORECARDS from TCSZ2.HF.S PAGE 113 04/12790
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It is proposed "SCORECARDS" be maintained to show how each group, by
geographical location, level in the hierarchy., and segment of the

problem is doing.

1f individuals and small groups do their

proportionate part of say, reforestation, then 1_:.hey can put pressure
upon the higher levels of organization to do their part.

WHAT ARE THE
SOLUTIONS ?

imply, a full worldwide, maximum effort on
1 sarth regeneration progran,

n earth regeneration program means:

s §TOP DEFORESTATION

Forests are being destroyed at a rate
uivalent to losing the size of the
untry of Austria every year, and this
ite is increasing. This process releases
irbon  into the atmosphere and reduces the
ility to balance (D/2 in the atmosphere
wough photosynthesis.

s STOP BURNING FOSSIL FUELS.
AND FIND NON NUCLEAR
ALTERNATIVES

(oal, o0il and gas, when burned, release
D/2 into the atmosphere. (0/2 is being
ut into the atmosphere through burning
ossil fuels at an alarming rate,
uclear alternatives are not acceptable to
his organization nor the health and
elfare of the people of the werld,

TSG3.SEC.INTRO.6 02/24/88

Treart Dacdme NN

*32 REFOREST AT THE RATE OF
500,000 SQUARE KILOMETERS OF
NET GROWTH PER ANNUM FOR THE
NEXT 30 YEARS.

To reduce /2, photosynthesis must be
increased. A net increase in forest growth
of 500,000 sguare kilometers for 30 years
ahould pull enough carbon out of the
atmosphere to return the 0/2 levels to
well under 300 parts per million.

%52 REMINERALIZE THE $SO0ILS OF
THE EARTH TO RESTORE THE HEALTH

OF THE SOILS, SOIL ORGANISMS
AND THEN THE TREES.

A glacial cycle remineralizes the soils
over & long period of time, This is
accamplished through glacier movements and
wind blowing of glacial dust, Wolcanic
activity spreads minerals throughout the
world, ( Mt, St. Helens sent volcanic dust
throughout the world as do all wolcances, )
Volcanic activity is greatly increased
during a glacial period.,

What must be accamplished 1is to
artificially remineralize the earth. Not
much rock dust per acre is needed. A
mrter of countries and individuals in many
rore  countries  including our own, are
already doing this on increasingly larger
scales. This effort restores the mineral
balance to the soils. This improves the
survival ability of micro~arganisms, the
scils and consequently the trees,

S SR R T e e T odm e TR O S TR e me oem e e g s s o E S e M
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EARTH REGENERATION SOCIE.'I’Y, INC,
14428 Walnut Street #57, Berkeley, California 947¢9
(415) 525-4877
March 21, 1989

Climate stabilization support activities

1, The California C0/2 Budget is due out in about four months. It can serve
as a model for the U.S5. and other countries. The structure is in terms of carbon
(in atmospheric carbon dioxide, C0/2), showing annual C0/2 production and removal
activities in a specified region. It is a jobs and enviromment program, relating
to the drive to reduce C0/2 and stabilize climate.

2. Send letters to President Bush in support of the Emergency Climate
Stabilization/Earth Regeneration Act of 1989, now in final preparation in the
office of Representative Ronald V. Dellums, Ask the President to support this
camprehensive legislation., There were a number of bills started in the U.S.
Congress in 1988, all partially addressing the problam. Each state may have some
legislation in the hopper — California has about a dozen bills started in 15988 or
1989, all touching on pieces of the action. One air quality control district has
put out a very comprehensive requirament for an area in southern California,

3. Write to ERS for a copy of the Emergency Climate Stabilization/Earth
Regeneration Act of 1989 if you wish to review the ll-page document.

4. See who in your state is interested in preparing C0/2 budgets — state,
special district, county, city: legislators, local elected officials, organization
manbers and leaders. ERS people may be available as consultants to assist with
development of local CO/2 budgets.

S. Interested persons can study materials relating to climate stabilization,
then take part in padlic meetings, writing for media, speaking on local radio and
TV programs, and distributing pertinent materials.

6. For persons who wish to work more directly with ERS, we can suggest media
people who should get letters and latest materials regarding the full climate cycle
now under way, the emergency nature of the situation, and the extent of the program
that is necessary. Send them a short cover letter Suggesting that they look over
the items you enclose and consider including some of the information in their
writing or other forms of presentation: New York Times, Washington Post, local
papers, TV and radio stations. We can send you a broad selection of material from
which you can choose items for a particular media person.

7. There is a rising level of concern about climate change; but most of the
stories present only pieces of the overall system and leave readers considerably
uninformed or confused, It is our desire to assist with focus, clarity, and speed
up of govermmental and private action to stabilize climate through soil, forest,
conservation and energy activities.

8. Encourage the use of good rock dust locally, with a broad range of minerais
and trace minerals on trees in parks and forested areas (especially where trees are
dying), landscaped areas, and food crops (to help avoid pesticides). Correspond
with ERS regarding rock dust needs in the area and sources for adequate material.

9. Plant a tree, or two or ten or one hundred -- in remineralized soil as well
as soil with organic additives.

la. Encourage conservation and alternative energy activities locally, including
recycling.

- 15 ~ Insert Page 0-31



11. Get publication lists from ERS and circulate copies to people who indjcate
they want to help develop the campaign for climate stabilization.,

12, Financia. input to the Earth Regeneration Society (ERS), to keep the work
going at the fastest possible rate: subscribing menber (§25), SPORSOring member
($100); contributor to California CO/2 Budget (anywhere from smaller amounts for an
individual to larger amounts for big companies). Contributors to the California
C0/2 Budget will be shown in a special section following the Introduction. (wWe
plan to produce a book of 182 to 150 pages.)

- -

Prasident George Bush. The White House. Washington, D.C. 28580

Representative Ronald V. Dellums. Room 2136, Rayburn House Office Building.
Washington, D,C, 28515

[ 7¢-6  3-21-89 ]

01d Figure Numbers New Figure Numbers
4/22/89 12/28/89
0.1
0.2 -
8 1.1
9 1.2
2.1
2.2
2.0 2.3
2.4
4 4.1
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PREFACE

First 1 will review the definitions of the words used in the title.
Additions to the dictionary definitions are shown in parentheses.

WORDS IN TITLE

v o = o e — -

BEANDBCOK for a

SHAREABLE

STRATEGY of

COEVCLUTICN with

the BIOSPEERE

DICTIONARY DEFINITIONS

e R e Em e e W e e E e g Em e e A Em e o e e e W S e e M e e B M Em L R A e e e e = e

HANDBOOK: n. 1. a book capable of of being
conveniently carried as a ready reference 2. =a
conicise reference book covering a particular
subject

SHAREABLE: adj. capable of being shared (by
women and men; by socialist and capitalist
countries; by first, second, third, and fourth
world peoples; by differening religious groups;
and by workers and managers)

STRATEGY: n. l1la(l): the science and art of
employing the (geophysical, agricultural,
nutritional, conservational, energy-wise),
political, economic, psychological, and military
forces of a nation or group of nations to afford
the maximum support to adopted policies in peace
or (not) war

CO - prefix 1: with: together: joint: jointly
(here it means humankind together with nature)
EVOLUTION: 1la: & process of change in a certain
direction: UNFOLDING <¢(l): a process of
continuous change from a lower, simpler, or
worse to a higher, or more complex, or better
state: GROWTH (xx: a process that may involve
a thermodynamic cycle on the geophysical level
to drive an unfolding preocess on the
sociological level)

BIOSPHERE n. 1: that part of the world in which
life can exist 2: living beings together with
their environment

FRED BERRNARD WOOD, Ph.D., Editor

Computer File TCS3.BHZ28.3 Paper File A-950-E3
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WHY COEVOLUTION NOW?

Our planet is facing major climatic changes from two sources: (1)
the natural glacial cycle, and (2) the increase of atomospheric
carbon dioxide and other greenhouse gases by man-made processes.
Some scientists think the man-made processes generating carbon
dioxide will override the natural glaciation cycle, while others
think that the man-made processes will accelerate the glaciation
cycle. Whichever happens we will have catastrophic changes in
agriculture leading to world-wide starvation.

We are at a stage in the evolution of our planet where we need to
understand the climate processes so that we can make intelligent
decisions about reducing the carbon dioxide level in the
atomosphere, reforesting the earth, remineralizing the so0il, and
changing the glacial cycle. 1If we are going to change the glacial
cycle we need to know what role the glaciation has in making it
possible for life to continue on our planet so we can provide a
substitute for the life-continuing features. The most comprehensive
theory points to the glacial grinding of rocks into powder
containing the minerals needed to replenish the topscil.

First we need to know the history of the atmosphere and climate on
our planet. Fig. 1 shows the approximate historical atmospheric
composition of the atmosphere in percentages of hydrogen, nitrogen,
carbon dioxide, and oxygen. '

Fig. 2 shows the approximate variation of climate on ocur planet with
an approximate scale of hot or cold in the earlier part and a more
precise scale of degrees centigrade from normal for the bottom
section for the last 120 years. Fig. 8 shows the temperature
variations and trends for different latitudes of the earth.

"Human beings have never experienced the sarth's normal climate.
For most of its 4.6 billion-vear existence, the planet has been
inhospitibly hot or dry and utterly devoid of glacial ice. Only
seven times have major ice eras, averaging roughly 50 million
years in length, introduced relatively cooler temperatures;
humankind arose during the most recent of those periods. "%

If the accidental anthropomorhic environmental impact is found to be
making the environment worse, and insufficient scientific data on
the process is available, then the COEVOLUTONARY step to take is to
restore parameters such as carbon dioxide concentration, mineral
content in soil, and quantity of trees on earth to known optimum
historical wvalues.

x Windsor Chorlton and The Editors of Time-Life Books, Planet
Earth: ICE AGES Alexandria, Virginia: Time-Life Books (1883), 176
pages.

Computer File TCS4.HHZG.4H ER-154 Paper File A-950-E4
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Fig. 3 illustrates the temperature
variations and trends of the various
latitudes of the sarth.

Eurface air temperature trend
in intervals of 0.1 deg. C

Northern latitudes
Middle Jatitudes

Southern latjtudes

\EFC  \%eb  (RAC  (A4G  INGe  INgE
YEAR

FIG. 3. NORTHERN, MIDDLE, AND SOUTHERN LATITUDE TEMPERATURE TRENDS.
In Fig.3 the Norhtern Latitudes average temocerature trend line (a)
shows cooling from 1945 to 1980, while the the plot of annual
temperatures (a) shows warming from 1970 to 1880. Another ten years
of data will give & more accurate picture of whether it is rezally
warming or cooling.

If the switch into the next glacial period is rezlly coming soomn,
the changes in the food crop growing seasons will reduce the world's
food supply from that suitable for five billion people to that
suitable for only one or two billion pecple within ten yvears.

I1f we wait for scientific verification that we are going into
glaciation it may be to late to change the glacial cycle. If we
compare what should be done to slow down the greenhcouse warming with
what should be done to stop the glacial cyecle, we find that for both
events we need to reduce the level of carbon dioxide in the
atmosphere. So let us proceed on plans to reforest the earth, stop
destruction of the remaining forests, organize forest harvesting so
that we plant more new trees that we harvest; reduce the burning of
petroleum and coal; develop alternative energy sources such as
solar energy; and deal with the world's nutrition problem by
remineralizing the soil with man-made rock dust instead of waiting
for the glaciers to grind up the rocks.

Computer File TCS4.HHZ9.6H Paper File A-95(0-Ef
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NOTE

Edition 1.1 was an experiment in bringing together material from the
U.S. Department of Energy Carbon Dioxide December 1985
State-of-the-Art Reports and material from the International Society
for General Systems Research May 1986 Philadelphia Meeting relating
to the impact of the rising carbon dioxide on the Earth's glacial
cycle. Edition 1.2 adds some material from ISGSR MEETING of

1887. Future editions are planned to add 1988 materiazal and
current litrature.

The coordinate system used to organize the papers is based upon one
rroposed at the 1878 SGSR Meeting in London, extended by the
rroposal at the National Audubon Society Expedition Institute,
Amherst, Massachusetts, August 1985%. (% Audubon notes were in
ON-LINE-MAGAZINE on a computer bulletin board, but have been
archived. Paper copies can be obtzined by sending a self-addressed
stamped business size envelope to CSIRI, P.0O. Box 5583, San Jose, CA
85150.)

Computer File TC34.HE29.7H Paper File A-8L0-E7
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BLACK HOLES
BOUNDARY LAYER
WHITE HOLES
GRAVITATION FLOW
GAS NEBULAE
CLUSTERS OF GALAXIES
GALAXIES

STAR CLUSTERS
STARS

ELEMENTS

COMETS

GASES

PLANETS

EARTH'S CORE
MANTLE /LAND
TECTONIC SYSTEM
MAGNETOHYDRODYNAMIC WAVES
SOIL MINERALS
VEGETATION
FORESTS
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GLACIERS
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ATMOSPHERE
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13.4.2 CARBON DIOXIDE

13.4.3 OTHER GRRENHOUSE GASES
13.4.4 OZONE

13.5 BIOSPHERE

13.6 NOOSPHERE

14 ENERGY

14.1 ENERGY FROM SUN

14.2 ENERGY FROM CORE

14.3 MATTER AND ENERGY ¥FROM OUTER SPACE
15 ENTROPY/INFORMATION

16 CYBERNETIC FEEDBACK

17 STRUCTURE

18 BONDS BETWEEN ELEMENTS

19 GROWTH

20 METABOLISM

21 REPRODUCTION

22 DEPENDENCE OF SPECIES

23 LEARNING PROCESSES

24 INDIVIDUAL DEVELOPMENT

25 SYMBOLS AND LANGUAGE

26 ORGANIZATION

27 DIVISION OF LABOR

28 CENTRALIZATION/DECENTRALIZATION
28 GROUP INTERDEPENDENCE

Y LEVEL QOF ORGANIZATION

1 QUARTUM LEVEL

2 ELECTROMAGNETIC

3 PARTICLE

4 ATOMIC LEVEL

5 INORGANIC MOLECULES

$.1 GEOID SYSTEMS

5.2 PLANET EARTH

6 ORGANIC MOLECULES

7 PROTEINS

8 CELLS

9 MICRO-ORGANISMS

10 LIVING ORGANS

10.1 GAIA HYPOTHESIS

10.2 NUTRITION

11 INDIVIDUAL PSYCHOLOGY

12 FAMILY GROUPS

13 TRIBAL GROUPS

14 NATIONAL GROUPS

15 CORPORATE GROUPS

16 UNITED NATIONS

b4 INFORMATION SQURCE ERINT COLOR
1 PHILOSOPHERS TAN
2 ENGINEERS BLUE

TCS3.HH.0.4B 02/24/88C
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3 SCIENTISTS ORANGE
4 EDUCATORS GREEN
5 DECISION MAKERS GOLDENROD
6 ACTION PROGRAM LILAC
Z SUEPLEMENTARY MATERIAL

7 QUESTIONS WEITE
8 UN-ORGANIZED MATERIAL

9 BIBLIOGRAPHY

10 INDEX

A SEECIALIZATION

E EXPERTS

G GENERALISTS

L LAYPERSONS

THE PAGE AND PARAGRAPH NUMBERING IS BASED UPON THE SEQUENCE:

WHERE “s" 1S5 A SEQUENTIAL NUMBER

EVOLUTIONARY STREAMS (Y:Z-PLANE)

COSMOLOGICAL PROCESSES Y:2=5:1->5:14
PHYSICAL-CHEMICAL EVOLUTION Y:2=1:14->5:14
BIOLOGICAL EVOLUTION ¥:2=5:14->10:20
CULTURAL EVOLUTION Y:2=10:20->15:2
TECHNOLOGICAL EVOLUTION Y:2=13:25->1

COEVOLUTION WITH THE BIOSPEERE Y:2=16:28

TCS3.HH.0.4B 02/24/88C pPage 1-4
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Section 1l.1: . A General Systems View of Agriculture,
Climate and Glaciation.

=1 (PBILOSOPHY) Y=5.1 (GEOID SYSTEM) Z=1 (Smallest value of
2, i.e. for BLACK HOLES, in set in document) G (document

written or reviewed by generalist or abstracted from a generalist
source. )

Fred Bernard Wood, Ph.D.(elec.engin.)
Computer Social Impact Research Institute
2346 Lansford Ave., San Jose, California 85125

General Systems Philosophy (a,b) points to a more general
overview +to make sure our analysis is as conmplete as possible.
Traditional science looks at the narrowest possible sub-gystem
of the pheomena being studied. The following diagram illustrates
-how modes of operation, levels of phenomena, evolutionary

sub-systems, and c¢yclic sub-systems enter into the general
systems study of a problem.

Ecientists working in separate parts of the
agriculture-climate~-soil -glaciation- atmosphereic system say
that separate parts such as the influence of carbon dioxide on
glaciation have not been proved. Our approach in general systems
theory is to try to find or develop & thesis or
thematic-hypothesis that encompasses the total phenomena and then

search for what experimental facts agree or disagree with the
thesis.

In physics none of +the basic theories have been proved. For
example, Einstein’s special thecry of relativity relating
electromagnetic theory to mechnaics 1is accepted, because all

competing theses (theories) have inconsistencies with known
experiments.
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.1)MODES OF
OPERATION

- TR A e e e S e e e W e e e e T e A S e S

Intuitive (L)
(right brain)

Ezpirical

- Scisnce

Abstract
{left brain)

(2) LEVELS OF
PEEROMENA (c)
(Universe)

Black Boles
White Boles

Gas Nebulae

Galaxy
Clusters

Galaxies

Btar Clusters
Etars

Bun, energy
Normal
Bun-spots
Neutrinecs
Rova?

Comets
Gravitation

Gases

Planets ---->
Molecules
Atoms
Eub Atomic
Particles
Electromgntic
Fields
Tachyon
Fields(x)
Quantum
Energy

(3) LEVELS OF (4) EVOLUTIONARY (5) CYCLICA
PEENOMENA(2) SUB-SYSTEMS(8) SUER-SYSTEM:
(Planet)
Supranational Cultural Evclution Sociclogica
Society(J) Technelogical Plunetary
Organization Eveolution CO/2(e)
Group Communication Ice(e)
Era Weather
Organism{J) Temperatur
Organ Power Era Feod Suppl:
Astrcnomica
Cell(}) Force Era
Biclogical GAIA
Evolution BYPOTHESIS
Geoids (h,i,k)
Possible
Catastrophes(g)
Atncsphere
Oceans -
Land areas Physical-Chemical
Crust Evolutien
Tectonic Systen
Hydraulic
Pressure
Mantle, energy
Radicactive decay
Natural Nuclear
Reactors
Core Cosmological Cosmclogical
Evolution Cycles

D e e AP e e S s e A A s e S e D A A e D e T W S A P SR e B A e e e e W

In the
categories

planet wearth,

table above,
to help us
in a way that helps us do as complete as possible

we have established <£five columns

of

develop an overview of the problems of

coverage of all the phenomena involved.

In (1) MODES OF OPERATION we 1list three modes that must be
coocrdinated in the analysis of a complex problem: Use of the
intujitive =-artistic -poetic functions of the right hemisphere of
the brain in a relatively unconscious mode to develop thematic
hypotheses; the observation and measurement of physical
phenomena in Empirical Science to test both intuitive concepts
from the right brain and abstract ~logical hypotheses from the
left brain; use of the abstract -logical features of the left
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hemisphere of brain to develop more conscious wmathematically
computable hypotheses. For a brief discussion of the functioning
of right and left hemispheres of the brain see Bowler (ref b, pp.
87-89).

In (2) LEVELS OF PHENOMENA (Universe) we have listed a hierarchy
of levels of mass/energy in the universe. The lower part of the
column 1lists the hierarchy of energy/particles of chemistry and
physiecs. In the upper part the different levels of objects in
the universe ranging from planets to galaxies to black holes.
Indented under sun are three levels of energy from the sun that
may occur.

In (3) LEVELS OF FPHENOMENA (Planet) the upper hierarchy is the
levels of 1living systems on our planet, and the lower hierarchy
repesents the layers of systems of the planet from the core out
to the atmosphere. Under geoids are listed possible castrophes
described by Asimov (ref g). Under tectonic systems the
hydraulic pressure of the fluids in the mantle are noted. In
addition to the hydraulic pressure there 4is energy from
radicactive decay of atoms and also the possibility of natural
nuclear reactors where a critical mass of U-235 accumulates.
Naturally occuring nuclear fission reactars of 1.8B billion years
ago are jidentified by the Bourcebook Project (ref. f).

In (4) EVOLUTIONARY SUB-SYSTEMS we start from the bottom with
Cosmological Evolution and move up through Physical-Chenical,
Biclogical, Technological, and Cultural Evolution. Technological
Evolution is divided into three stages: force era, power era, and
communication era. The Communication Era brought us the
electronic computer-communications tools Jjust in time for use in
diverting the coming transition from an interglaical period to &
glacial period.

In (5) CYCLICAL SUB-SYSTEMS we find sociological cycles in the
philosophy of Hindus in India and the BEopi Indians in North
America. ' The Bindu yugas have cycle period times that bear some
resemblance to the time cycles of the glaical periods. The GAIA
BYPOTHESIS states <that the conditons of <+the earth’s surface,
oceans, and atmosphere will adjust to conditons for the
maintenance of life on our planet. Hamakers's thesis is
consistent with +this in <that over each 100,000 year cycle the
amount of carbon dioxide in the atmosphere and the amount of ice
in the glaciers adjust to replenish the s0il =0 that plants can
again grow on this planet after the topscil is demineralized and
otherwise dissipated. In order for the glaciers to grind and
distribute gravel to make the new topsoil, a large part of the
plants, animals, and humans may cdie as the glaciers advance,
leaving & smaller population of living matter in the tropics. By
" Bamaker's +thesis the increasing carbon doxide from our industrial
society is accelerating the coming of the next glacial period.

In our review of the literature on agriculture~weather-carbon
dioxide, none show explicit use of general systems theory.
Bowever the thesis of John Hamaker on ocarbon dioxide and
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glaciation shows . the most complete coverage of the sub-systens
that would be considered from a general systems point of view.
John Hamaker's +thesis comes close to satisfying the General

Systems Approach of relating to the known facts 4n all the
related fields of phenomena.

This general systems approach does have an element of
incompleteness by reason of the analysis starting from the more
general (or +top-down) and geing down 4into the more specific
details. To make this analysis more complete, the next step is
to get the expertis in the approximately twenty fields of science
involved to cooperate with each other to £ill in the missing gaps

in the research on carbon dioxide, weather, soil
demineralization, and glaciation.
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Section l.2: .A Hypothesis on Geophysical
Cycles,Techno-Sociclogical Evolution and World Peace.

Fred Bernard wWood
Computer Social Impact Research Institute, Inc.
2346 Lansford Ave., S5an Jose, CA 95125 408/269-9327

ABSTRACT

This dis the concluding paper of a symposium ©of six papers on
*Applying Systems Theory to the Problem of World Peace: A Case Study
©of Glacial Cycles and Climate Change.® What are the prospects of bdoth
the U.S.A. and the V.S5.S.R. developing cooperative concepts of dealing
with the glacial cycle to cooperate on the project and to divert
military personpower to working on the environment? The role of the
Hamaker Thesis in the U.S5.A. and the potential role of Moiseev's
concept ©f “Coevolution with the Biosphere®™ in the U.S.5.R. are
investigated for their possible contributions to world peace. The
prospects of rinding a viable constituency of people to work for peace
are explored, Understanding _ of ,sociological cycles needed for
effective shared coevolution are discussed and investigated. The role
of understanding of geophysical ecycles of glaciation in providing a
psycholegical drivinp force for international cooperation is
Giscussed.

For the U.S.A. and U.S5.5.R. to develop a cooperative program for
world peace .there must be some impending danger such as the impending
glacial period that poses a threat to both countries. In the preceding
papers in this symposium we have established that the impending
glaciation poses such a threat. We have Jlearned that decision theory
under uncertainty can help us minimize the maximum Joss of human life.
We have heard the geclogical evidence that we are moving into a
glacial pericd, oput we don't know with scientific certainty whether
this is a little 3ice age or a full $0,000-year glacial period. We
have learned that we have Jlarge ¢&ata collection facilities and
computer simulation services that could help us reduce the uncertainty
of what 4s happening, if we could break the interdisciplinary
boundaries. We have learnel that there is & well thought out plan for
trying to stop the placial cycle by scil remineralization,
reforestation, and reduction of fossil fuel burning,

It we ¢éo nothing until we have even further scientific
information and the (glacial pericd comes in accordance with
predictions by Dreimanis, Schultz and Hamaker, will we regret that
we failed to save two billion lives? Should we try to educate and
convince Congress, the Department of Energy, the President, or who?
In the U.S.S.R. do we try to cenvince the Communist Party leaders,
trade union leaders, teachers or snvironmental groups? )
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A general systems analysis tied to the rate of scientific
discoveries and inventjons covers the epochs of force, power and
comnunication. These epochs have apparent time spans as follows in
which each spoch lasts an order of magnitude shorter then jts
predecessor: Force Epoch = 6000 years; Power Epoch - 300 years;
Communication Epoch = 30 years; next undefined epoch = 3 years. Our
present business and government organizations historically derived
from a patriarchal prototype normally take about eight years to adapt
to new concepts. There are indications that women's organizations can
adapt to new concepts in about two or three years, which is closer to
rate ©of change in society and nature. Therefore it requires that the

women ©of the world get on board to deal with the glacial cycle
problems. We need to coordinate valuable features from ancient
matriarchal societies, from the ¢riving force from the present women's
movements, and the residual wvaluable features of our patriarchal

societﬁ. $0 as to arrive at a synthesis that shares in the coevolution
with the biosphere.

There are many women's organizations active in the United States
that could take on parts of the development of world peace. Three of
them are the League of wWomen Voters, National Organization of Women,

-and the wWomen's International League for Peace and Freedom.
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LIST OF MAIN PROJECTS for DEVELOPMENT
of COEVOLUTION with the BIOSPHERE

DECISION FPACILITATORS: ,
We need to develop people with skills in aiding people
to make decisions where incomplete data is avajlable.
Estinates of the risk involved in waiting for complete
scientific proof are needed for current decision making,
EMERGENCY ACTION: ' -
Development and carrying out emergency program such as
renineralization and reforestation start-up.

SCIENTIFIC RESEARCH:

' It is important that the basic research in the approx-
imately 25 fields-of science involved in understanding
the climate and glacial cycles be accelerated, and
that better communication be established between the
different fields.

ENGINEERING BYNTHESIS:
The development of an adeguate theory of climate
change requires a synthesis of concepts from over 25
fields of science and the development of conceptual
models and computer mathematical models of the climate
and glaciastion processes. The philosophy of general
systems thecory can help organize the material from the
different fields ©f science provided there is some
action linkage between the specialists in the
different fields and the generalists.

PEILOSOPEICAL OVERSIGHT:
The services of philosophy professors are needed to
check the completeness and validity of methods used to
verify the computer simulation models used in climate
research. As a starter, the procedures developed by
the Society for Computer Simulation can be expanded to
climate models.

EDUCATIONAL DEVELOPMENT: ‘
To prepare the public and their representatives in
Congress to deal with the glaciation cycles, we need
to educate the public about the biosphere and its
major components: the tectonic system, the oceans, the
land, soil minerals, forest nutrition functions,
photosynthesis, the atmosphere, the carbon cycle in
the biosphere and & general tectonic-biospheric-
atmospheric consciousness.
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Internatiocnal Eociety for General EBystems Research,
Meeting, June 1-5, 1887, Budapest, Bungary, Bympo-
sium: Climatic Change and Evolution of the Biosphere

Sec. 1.3: PEILOSOPHY OF TESTING BYPOTHESES AND MATRIX OF
CLIMATE THEORIES VS. EVIDENCE

Fred Befnlrd Wood, Ph.D.,
Computer Social Impact Research Institute, Inc,
2346 Lansford Ave., San Jose, CA 985125

Keywords: .
bicosphere carbon dioxide
climate evidence
glaciation greenhouse effect
nutrition philosophy

abstract

Is the rising level of atmospheric carbon dioxide
going to accelerate the coming of the next glacial
periocd? How and when does the greenhouse effect take
place, and what are the results? The philosophy here
is to build a matrix in which ecolumns contain the

hypotheses and rows contain the experiments, observed
data, computer simulation output, projected impacts,

proposed solutions, and discrepancies. The method
used by physicists to check the special theory of
relativity is used az a guide. A quasi-

completeness test is used to reduce the chance of
overlcooking important factors in the matrix columns.
The objective of this organization of the hypotheses
"and data on the c¢limate problem is to help people
keep track of the many aspects of the Biosphere, so
that we can estimate the range of probabilities of
the different hypotheses being correct, and the
impacts of different alternative policy decisions.

The three most discussed theories of climate change
were analyzed against forty-six experiments and data.
The S0IL NUTRITION GLACIAL CYCLE THESIS has the most
agreements and no disagreements with relisble
experimental data. The wajor hemispheric mean
temperatures are marked with qQuestion marks, because
of doubt adbout the corrections for urban heat island
distortion.
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PHILOSOPHY

Physicists often have to decide upon what competing
sclentific theory to use in their work, before they
have a proof of which theory is correct.. For many
vears physicists have accepted Einstein’s sapecial
theory of relativity on the basis of a matrix of rows
of hypotheses and columns of experiments which showed
that the sgpecial <theory of relativity was the only
theory that 4didn’t have any disagreements with the
experiments. (Ref. 1)

Here 1 shall report on an attempt to apply the same
- technique to the conflicting <theories of climate
change. . Twalve competing theories have been
identified. Forty-five experiments and data sets have
been identified plus one significant philosophical
principle, namely <the GAIA Hypothesis. For a more
convenient computer screen display of the matrix, the
rows and columns for <the climate case are reversed
from <the typical convention in physics. This is an
incomplete analysis, in which the three most
discussed hypotheses have been analyzed for agreement
of disagreement with the forty-six experiments, data,
or principles. These are tabulated in Figureszs 1la,lb.

The hypotheses are defined in <the references
indicated. For economy of space only major books and
U.S. Department of Energy “State-of-the-Art Reports”
are given full bibliographic reference data.

BYPOTheSES

CARBON DIOXIDE GREENHOUSE WARMING (REVELLE,
BUDYKO) Ref. 6, pp. 307-308 |

S0IL NUTRITION GLACIAL CYCLE (HAMAKER) Hamaker
Thesis in Refs. € & 12.

ASTRONOMICAL SOLAR ENERGY INPUT VARIATION
(MILANKOVITCH, IMBRIE ) Ref. B8, p. 265.

ASTRON. SOLAR INPUT VAR. & CO/2 FORCING
(SHACKleTON, PISIAS) Ref B8, p.254, spectral
analysis of 0-18 isotope ratio.

2500-YEAR LITTLE ICE AGE CYCLE (SEULTZ) SGSR 1986
Proc.

. VARIABLE SOLAR OUTPUT (SIMPSON). Ref 8, p. 240.
LOW gg/ZgﬁIO-CYCLE (MC ELROY AND OTHERS). REF. 9,
PP. ’ . .

. VOLCANISM CYCLE & DUST (BRYSON, BROWNING) Ref. 8,
p. 875, 523 (sudb ref 189).

. OPEN ARCTIC OCEAN.- Flohn considered period of 2.4
million ybp (Ref. 10, p. 241) as a possible analog
of future CO/2 warmed earth.

b 0w >
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J. ANTARCTIC ICE SURGE (DANSGAARD).- Ref. 8, p. 90,
for antarctic ice surge at 80,000 ybp.

K. CONTINENTAL DRIFT & MOUNTAIN BUILDING (WORSLEY).-
Not considered significant for present time era,
but sinmulation of such processes in Paleozoic Era

helps us understand how to simulate recent
tectonic processes.

L. SNOBLITZ (FLOHN, HAYS).- 6Gee evidence for a
snoblitz in Dansgaard’s Greenland ice core at
89,000 ybp, Ref. 8, p. 88-88.

M. SUPER INTERGLACIAL (IMBRIE).~ The rising C0/2 was
supposed to go up to double and back down again
within a hundred years period, see Ref B, p. 491
(sudb ref 26).

N. OTHER PROCESSES.- Other processes such as the Sun
going into short nova, or a shift of the Earth’s
rotational axis have been mentioned in the
literature, but are not included in this study.

EXPERIMENTAL DATA

(1) MEAN GLOBAL LAND SURFACE AIR temperature.- Ref.
8, p. 275; Ref. 13, p. 257.

(2) MEAR REGIONAL LAND SURFACE AIR TEMP..- Ref. 8, p.
275.

(3) MEAN TROPOSPHERIC & ETRATOspheric AIR TEMP..
Wigley in Ref. 11, pp. 54-80.

(4) RURAL AIR SURFACE TEmperatures.~ Watt, Kenneth
E.F. "The effect of local influences on the
perception of climatic trends, " unpublished
report, U.C. Davis, July 27, 1985.

(5) FOREST DETERIORATION.~ Ref. 13, pp. 101-102, 124;
Misc. refs. in BAIATBulletin (supplements to Ref.
6)

(6) CARBON DIOXIDE & ICE BISTORY.~- Schakleton in Ref.
g, p. 32.

(7) EXPERIMENTAL HEATING REFRIGERATION CYCLE.-

Simpson in Ref. 8, p. 240 and Supplements to Ref.

6 . .

(8) EXPERIMENTAL RESPONSE OF COLD TREES TO
REMINERALIZATION.- REMINERALIZATION NEWSLETTER ,
152 South St., Northampten, MA 01060; SOLAR AGE
or JCE AGE? BULLETIN , 138 Valdeflores Dr.,
Burlingame, CA 84010.

(8) ATMOSPHERIC CARBON DIOXIDE.- Ref 8, p. 32.

(10) CLOUD COVER.- Ref. 8, p. 216 for principles;
insufficient data.

11) TORNADO ACTIVITY.- Data complete up to 1878.

12) PREVAILING WIND PATTERNS.- Ref. 4, pp. 81-139.

13) TREE & FOREST COVER.- Ref. 8, pp. 123-125.

14

(
(
{14) AGRICULTURAL LAND USE.- Ref. 8, p. 128,
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(15) WILDLIFE MIGRATORY PATTERNS.- Schultz in BGSR
1886 Proc.

(16) ORGANIEMS IN OCEAN.- Ref. 8, p. 95-87.

(17) TOPSOIL AND £0IL MINERALS.- Ref. 6.

(18) SOIL MICRO-ORGANISMS.~ Ref. 6.

(19) VARIANCE IN SOLAR OUTPUT.~ Ref. 2, pp. 440-464.

(20) ORBITAL CHANGES & ASTRONOMICAL CYCLES.~- Ref. 8,
Pp. 265-268.

(21) RADIOACTIVE DECAY.- “The energy budget of the
oa;gg“ in Cambridge Encyl. of Earth Sciences
(1 )

(22) NATURAL NUCLEAR FISSION REACTORS.- Btrange
Planet, Vol. E-2, Bection ECN-008, Glen Arm, ™MD
(1978).

(23; MEAN GLOBAL SEA SURFACE TEMP..- Ref. 11, pp.

6-101.
(24{OEEA§ GLOBAL BEA SUBSURFACE TEMPS..- Ref. 11, pp.
-101.

(25) RELATIVE SEA LEVEL.- Ref. 11, pp. 104.

(ZB)DSEA WATER SALINITY & DENsiTY.- Ref. 11, pp.
101-104.

(27) BEA ICE.- Ref. 10, pp. 152; Ref. B, p. 178.

{28) SNOW COVER.- Ref, B, pp. 181-182.

(29) PERMAFROST.- Letter from Victor Kovda,
Acad.Bci. USSR i

(30) LAND ICE.- Ref. 11, p. 134.

(31) MOUNTAIN GLACIERS.~ DOE/EV/60235-1, Eept. 1985,
PpP. 216-231.

(32) PRECIPITATION.-~ Ref. 11, pp. 149-162.

(33) LAKE LEVELS.- Bee index in Ref. 3.

(34) PLATE TECTONIC ACTIVITY.~- Canmbridge Ency Earth

] Eciences,pp. 177-188; and Ref. 4-86.

. (35) EARTHQUAKE ACTIVITY.- Data search incomplete.

(36) VOLCANIC ACTIVITY.- Simkin et al, Volcanoces of
the World (1981).

(37) MINI-MICRO SIMULATION SUB-SYSTEMS.- Howard T.
Odum, Systems Ecology (1883).

(38) BLOCK SIMULATIONS OF MAIN CLIMATE LOOPS.- For
Energy Balance and Radiative Convective Models,
see Ref. 10, pp. B84-89.

(38) DETAILED STRUCTURE SIMULATION OF COMPLETE
SYSTEM.~- For General Circulation Models, see Ref.
10, pp. B89-147.

(40) CROP LOSBES.- Ref. 13,p. 394; SBAIA?BULLETIN,
news clips on crop losses.

(41) LOSS OF HUMAN LIFE.- Analysis incomplete.

(42) BUMAN MIGRATION PROBLEMS.-Analysis incomplete.

(43) PROPERTY LOSSES.- Analysis incomplete

(44) ETATE OF MINERALS IN SOIL.~- Sample so0il test
results in Earth Regeneration Society file.

(45) MINERAL CONTENT OF FOOD.~ Reference tables need
updating.
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TREORETICAL BASE

(46) CONSISTENT WITH GAIA BYPOTHESIS.- Lovelock, GAIA
~ A new look at life on Earth (1878).

CONCLUSIONS

Twelve theories of climate change (columns) are
tabulated against forty-six rows of experiments and
data. The most significant three of the competing
thecries have been checked against as many of the
forty-six sets of experimental data as was possible.
Two columns have no disagreements (D), namely the
801L NUTRITION GLACIATION CYCLE THESIS (Hamaker
Thesis) and the 2500-YEAR LITTLE ICE AGE THEORY. The
first of theze has 29 agreements (A’'s) and the second
has 22 A’s. The SIMPLE GREENHOUSE WARMING THEORY has
7 A's and 38 D’s. The SOIL NUTRITION GLACIAL CYCLE
THEESIS 4includes the Carbon Dioxide GREENHOUSE WARMING
THeORY as a subsystem of the refrigeration ecycle.

Both the S0IL NUTRITION GLACIATION CYCLE THESIS and
the SIMPLE GREENHOUSE WARMing THEORY have in common
the following action implications:

We must reduce the release of CO/2 into the
atmosphere by reducing the burning of fossil fuels,
reforesting the earth, and stopping the deforestation
of tropical rainforests.

In addition the SOIL NUTRITION GLACIATION CYCLE
THESIS points to the need for replenishing the
natural distribution of minerals and trace minerals
in the so0il and protection of the mnatural
microorganiesms in the so0il needed for transferring
the minerals from the sc0il to tree roots.
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SECTION 1.4 COEVOLUTION: SOME PROPOSITIONS
"ETTORE MAJORANA" CENTRE FOR SCIENTIFIC CULTURE
INTERNATIONAL SEMINAR ON NUCLEAR WAR

4th Session: The Nuclear Winter and the new Defense Systems:
Problems and Perspectives
Erice -~ 19-24 August 1984
S8icily, Italy
ANTONINO ZICHICHI -~ CHAIRMAN

COEVOLUTION: SOME PROPOSITIONS
by
N. N. MOISEEV
Director of Research
Computer Centre of USSR Academy of Sciences
Vavilova 40, Moscow, 117333

1. An event took place last year whose significance has not yet
been fully recognized. Independently of each other, using
different computers as well as different models, researchers in
the USSR Academy of Science's Computer Centre in Moscow and at the
Centre for Climate Studies in the United States carried out
calculations that indicated that a nuclear war on almost any
substantial scale would lead to the human race’s conmplete
destruction. Today these findings are widely known and there is
probably no need to turn once more to the meaning of "nuclear
darkness” and "nuclear winter”. Only the final conclusion
matters, namely that no matter where a nuclear conflict would
begin on our planet and no matter who would initiate the first
strike, whether or not a retaliatory strike would follow, the
entire human race would share a common fate: no one can hope to
survive a nuclear catastrophe.

In effect this finding constitutes the equivalent of the discovery
of an anti-bomb by Soviet and United States scientists of
potentially enormous power. If properly utilized it should be
able to paralyze the numerous forces that are prepared to use
nuclear weapons in resolving contradictions and disputes.

2. 1983 also saw the completion of a significant stage in
research on processes taking place in the Biosphere in which the
Biosphere was viewed as a single integrated whole. While many
important findings were published earlier it was in 1983 that
science established the possibility of evaluating alternative
courses of development of civilization itself, and thus of
providing to those who wield power in this world a fundamental
perspective on the development of global processes that could nct
have been gained with traditional methods.

TCS4.MOISEEV. AUGB4
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The usual element of inertia that operates in situations in which
new ideas collide still makes it difficult to recognize its
implications. Yet I am persuaded that already in the very near
future the findings relating to nuclear war will exert a
significant influence on the basic values of our civilization and
hence on the global political process as well.

Two propositions follow.

First: further advances in the instruments of global analysis
that were developed in the Soviet Union and in the United States
are vitally needed.

Secondly: +these instruments should be widely applied in arriving
at quantitative characteristics of global processes and in
evaluating the capacity of alternative development strategies to
influence the course of human civilization.

3. Required advances in analytical instruments concern several
distinct dimensions.

a. From the point of view of professionzl mathematicians current
systems of models leave much to be desired; <there is a need for
substantial improvements in the way in which they are constructed
and analyzed.

b. From the point of view of professional physicists a large
number of mechanisms are insufficiently parametrised and many
facts are inadequately reflected.

c. From the point of view of practitioners we still generally
depend on information that is insufficiently reliable.
Specialized services are needed to create and continually update
data banks.

d. From the point of view of economists and pclitical scientists
our models do not reflect social structure adequately nor the
economic and political spheres of human activity.

Points a. and b. are being studied intensively by Soviet

researchers and 1 believe that this is also true in the United
States.

Point d. requires that special international programmes be
organized, presumably under the sponsorship of international
organisations.

I will return to point c. later.

4. In spite of the need for intensive work on the further
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improvement of models their current state does make it possible to
arrive at answers to major questions that are posed by the further
development of civilization. It is extremely important to
formulate correctly the methodological basis for analysing systems
of models representing the Biosphere. 1 believe that such a basis
is provided by the principle of assuring man’'s further Coevcluticn
with the Biosphere. That principle follows from the
conceptualisation by V. I. Vernadski and Teilhard de Chardin of
the Noosphere.

In the context of the pragmatic interpretation that it currently
requires in the design of machine experiments it implies an
emphasis on the identification of critical states of the
Biosphere. I use this term to refer to those states that induce
irreversible processes that vioclate the human race’s viability
boundaries or homeostasis.

Today we have identified one such eritical value. This is the
volume of soot in the atmosphere, which may also derive from
sources other than nuclear war. There are probably many other
"matches” that can ignite fires of planetary dimensions. The fire
tornadoes that destroyed Dresden and Bamburg towards the end of
the Second World War resulted from the use of conventional bombs
by British and American Air Forces, yet their toll was as in
Hiroshima and Nagasaki.

One should therefore take a far wider view of global
model-assisted studies of the Biosphere. For that is the only
method that is available for evaluating the possible consequences
of human activities whenever real experiments are impossible.

Intensive discussions of a programme of machine experiments are
currently taking place in the USSR Academy of Science’'s Computer
Centre. ] believe that a very important activity in machine
simulation will be the analysis of various scenarios of
disruptions of heat exchange processes between the atmosphere and
the ccean. Changes in their characteristics may result from
anthropogenic activities. Yet the ultimate consequences of such
changes are comparable to those of a nuclear war.

5. Until now we have placed an emphasis on studying the Biosphere
and we have made use of a variety of exogenous scenarios when
describing human activities. Today, however, this is no longer
gsufficient. The scenarios themselves should result from
analytical studies.

Past efforts in modeling the socio-economic sphere were largely
concerned with the evolution of economic factors. The studies of
the Club of Rome offer an example. Yet & purely economic analysis
can offer little help in what is in fact most important, namely,
the search for ways to resolve the contradictions that are tearing
human societies today. The problem of identifying contradictions
together with procedures for resolving them through compromises
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defines the most important branch of research activities today.
Methods for finding not merely acceptable compromises but al:so
mutually advantageous compromises may one day exert a decisive
influence on the further development of human societies.

That such ctompromises do exist follows from the obvious fact that
in assuring man’'s further coevolution with the Biosphere the
inhabitants of all continents are equally interested in preserving
the human race.

6. The theory of compromises is currently one of the rapidly
developing branches of science. New approaches and methods have
been identified in recent years that make it possible to find
mutually advantageous variants of compromises in complex
contradictory situations. Let us consider two examples.

a. A regional economic situation in which aside from interest in
its own development each participant requires a certain guaranteed
level of eccnomic stability ( for example, in its access to pure
water). It has been shown that in such situations there exists a
‘stable and effective compromise. Methods have alsc been
developed for calculating the parameters of corresponding
cooperative mechanisms that provide a basis for implementing the
desired compromise.

b. Compromises in a nuclear arms race: there, too, there have
beern a number of important results that may be described as
follows.

Participants in a nuclear arms race may possess a variety of
‘interests, including a striving for superiority in terms of a
variety of indicators. But even when their interests coincide
with those of a military-industrial complex, if they also seek to
reduce the risk of a nuclear was this will define & stable, that
~is, mutually advantageous compromise. Methods have been developed
that make it possible to calculate its parameters, including
levels of armaments.

7. Modern science is thus developing a foundation that makes it
possible to find and then select rational approaches to the
further development of our civilization. The current level of
knowledge in this regard and further advances in the analytical
instruments that have already been developed point to the possible
emergence of the age of the Noosphere, when Reason will become a
decisive factor in nature’s and society’s evolution. Science is
able to prompt certain variants of actions and evaluate them with
due account of the real contradictions and actual situations that
exist in our world. But in order that these potential
possibilities may be utilsed for the good of the human race a
number of conditions must be met. One of them is an international
cooperation of scientists. But that can be useful in helping take
major political decisions only if relevant scientific findings
will have been recognized.
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That, in turn, requires that such findings be obtained with the
help of jointly accepted models and initial information. An
example of that principle’s effectiveness was provided by
international response to the publication of calculations relating
to the climatic consequences of a possible nuclear war. Even
though they were carried out independently in the Soviet Union and
in the United States the climatic models themselves were well
known in both countries. Accordingly, the findings did not
produce prolonged discussions.

The next stage calls for the creation of international working
groups whose participants work within the framework of mutually
agreed programmes. Such groups are especially needed for
discussions of possible compromises.

Finally, the time has arrived to create data banks that will be
accessible to all partiecipants of particular joint research
ventures. They shcould be develcped within the framework of some
international Imstitute.

I would like to conclude by expressing the following conviction.
In spite of the very great complexity of the ecological situation,
of the depletion of the planet’s resources, and of all the
contradictions in the objectives and strivings of individuals,
countries, and regional groupings, there do exist rational
alternatives for a joint development of man and nature - of which
he is himself a part. And modern science does possess the faculty
of finding the ways that lead to that harmony without which the
human race cannot have a future. 1 am fully convinced that as
scientists join their efforts in studying the problem of
Coevolution they will find the ways that lead to the achievement
of those ideals of harmonious relations between man and nature
that are common to all world religions and to the world's
philosophical teachings. '
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INTRODUCTION

I would like to dizcuss in this book &t number
of problems which face people everywlhere today,
regardless of wheee they live—in the North or
South, in big cities or in sparsely populated arcas.
Thess problems concern everyone, and no one can
escapt them. Mankind will have to devote all its
intellectual and spiritual resources to solving these
problems, to seeking a way out of a possible crisis,
for the future of our civilization depends on this.

Cur planet is entering an entirely new phase
of its history when only collective thinking, col-
Jective wiil and the joint and purposeful eforts
of people will meke it possible 1o aveid a catas-
trophe and open up pew prospects of mankind's
further development.

Though 1 shall talk about the difficulties and
possible calamitics whicl are in store for mankind,
my purpose is Dot to draw bhorrible spocalyptical
pictures. On the coplrary, I would like to show
what possibilities modernp science offers to mab.
Today science pot only can foresec the boltomless
chasms that may await the human race along the
path of its developmen!, but can also indicate
where & safe passage between Scylle and Charyb-
dis can be found.

TCS4 .MOISEEV.1887

Page 1-28

To avoid dangers the waylarer should know
about them beforchand and seek ways of over.
euming them before he mects them. The time [ae.
tor here is of paramount importsnce. The sooner
we find a scnsibie course of action, the less sac.
rilice people will have o make to salcguard their
future.

Any delay at the start of & scarch for a pew
way, either because of Ignorance or any other
svasup, may have tragic consequenzes for man-
kiud. So, whilc having full confidence in the power
of reeson, I would like to impress upon the reader
the seriousness of the problems discussed in this
beok. There is no time for complacency. The fu.
ture has to be won. We still have a long and dif.
ficult path shead; we have to have 8 sense of com-
mon destiny and common goals, to work out new
moral principles and » new ethical basis of life on
our planst

N
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the Internations! Acad-
emy of Astronautics.

%

SECTION 1 (GREEN)



A SUMMING-UP

My purpose in writing this book was to show
the reader the possibilities of modern science. Today
science is (rying to solve the most urgent problems
of vur timv, and it is capable of finding a correct
path is extremely difficult situations. But faith in
man aud his reason, equipped with the latest scien-
tific facilitics, should not make us feel complacent
and undercstimate real, existing dangers.

The growing might of modern industrial ejviliza-
tion incrcascs not only man's power over mature
but alsc nature's power over man—his dependence
on the state of the biosphere. And man may easily
#ross the fatal threshold which merks the beginning
¢l -an enknown And vnpredictable evelution of the
natural environment in which there may be po
place Ieft for him.

But the development of powerful technical ca-
pacities is accompanied by the development of
scionce which opene .up new vistas of progress,
points out dangers and suggests ways of finding
compromise solutions designed to avoid a eatastro-
phe.
The first resulls obtained in this new line of re-
search are already quite impressive, for they indi-
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cate new, alternative approachies ta the present-day
global situation and ways of civilization's Iurl.ho)r
developinent.

Regrettably, these problems are being tackle
today by small end scparate groups of scientisi.
whose work is almos!l unknown to the broad public,
somelimes oven to those on wliom global deejsions
depend. It is neccssary, therefore. 1o unite the ¢!
forts of geientists waorking in different fiolls,

Wihen I say “scientists” I do not mean onl:
mathemalicians, geoplysicists, biologists and ollicr
“natural scicntists™. Our collcagues in the humani-
ties can also play 8 big role. The fact is that natural
scicntists ean indicate the limitalion: imposed b
nature on human aclivity, but any restrictions ¢
hans relating to human activity cun wnly be p
into practice by peaple. Here is where economist
sociologists and other scholars :zhaull take ove
and show how the spuntancous solution of contr:
dictions must give way lo institutions of accor:
They should explain to people that the world fode
is quite different from what it was at the beginning
and even in the middle of the 20th century. This
means in effect that mankind faccs the onset of
an cpoch that needs new ethics and new morals.

But this is 2 separat» subject.

SECTION 1 (GREEN)



SECTION 1.6

EDUCATIONAL

DEVELOPMENT:

IDUCATION APPROACH (GREEN)

Education of the

public and their governmental representatives

with
biosphere
the
goil minerals,
photosynthesis,
cycle in

-tions.

respect to climate
including major components such as
tectonic system,

the
tectonic-biospheric-

changes and the
the oceans, the land,
forest nutrition functions,
the atmosphere, the carbon
biosphere and general
atmospheric 4interconnec

Sec. l.6 Basic Understanding
of Glaciation Cycles
1 234547 e
T R4 R'AYR'R'AY
- ‘Cold
4.6 BILLION YEARS — D

SEVEN ICE ERAS

Fig, 2. A series of
time charts, each one
erbracing e fraction of
the one before, depicts
the swings between cold

and warmth that have
characterized the climate
of the earth for billions
¢! years.

€5 MILLION YEARS
AN ICE ERA

AWEIN MMT AW

2.4 MILLION YEARS \
AN ICE EPOCH \

&ﬁ
70,000 TO 125,000 YEARS -~

-/\

IT i~ 23 cycles

AR ICE-AGE CYCLE \
- \
— e e \
‘F====;========ﬁ = ,———dff;:a
10,000 TO 12,000 YEARS __ »*7 \
AN INTERGLACIAL \
- - . - / - - \

/

rff\,fw

1000 YEARS

INCLUDES “LITTLE ICE AGE"

120 YEARS

TSG3.8EC. INTRO.4 02/24/88

-’

-
——

’/

| Wl

U L\»"_

.‘l bl : . - _— R — ] -q-u'."

4 ! 1 ) i !
see 196 1980

r‘:C— !

15:? l!&? 192¢ Het

Page 1-31 SECTION 1 (GREEN)



Sec. 1.7 EVIDENCE OF CURRENT GLACIAL PROCESS.

Geophysical and ecological data indicate that
we are at least moving into another mini "Glacial Period."

C. Bertrand Schultz
Institute for Tertiary-Quaternary Studies (TER-QUA),
Nebraska Academy of Bciences, Inc.; and
Department of Geoclogy and State Museum
University of Nebraska-Lincoln; and

Marian R. Schultz,
Institute for Tertiary-Quaternary Studies
Lincoln, Nebraska 68588

INTRODUCTION

H
Interdisciplinary studies indicate that the Quaternary ("Great
Jce Age") started some 3.0% miliion years age. Although there have
been at least eight major eustatic cycles of varying length during
this time, it aggenrs that there have been nurerous additional minor
cycles, especially during the Late Quaternary. The cycles apparently
were varying in length during the past 800,000 years and the rate of
the formation of terraces, through the process of cutting and £illing,
began to increase at a more yapid rate.. ' -

The inhospitable climates of the Illinoian and Wisconsinin glaci-
ations contributed greatly to the zeduction 4n numbers of grazing
animals, and there was a general tyend toward desertification. As
wuch as 56 meters of loess was deposited during the Late Quaternary
and the largest sand dune atea (Webraska Sand Hills) 4n North America
developed. The borses and caxels, which had sc successfully lived in
the Great FPlains Region for more than 40 million years had some very
aggressive competitors for the grasslands during the latter part of

¢ Quaternary when the giant bison, mammoths, and other 1large
marmals arrived from Asias !ust prior to the Illinoian glaciation.
These migrant forms consumed great quantities of grass and herbs,
which hitherto had supported the native grazers. The éimunition in
size and aggressiveness of the bison = and their abilicy to
adjust to environmental changes, undoubtedly econtriduted to the suc-
cess of the bison to survive. Even the mammoths began to decrease in
size during the past 30,000 years but they too like the mative horses
and caxels became extinct at the beginning of the Holocene some- 12
thousand years ago. However, small herds of a few horses and camels
vere able to survive locally in the scuthern United States until some
8 thousand years ago. :

There bas been a tendancy to consider the geologic history of the
"Great Ice Age" in a much toc simplistic manner. Even during the past
1,200 years the climate has been variable, and weather that we have
considered as normal during much of the 20th Century has been abnor-
®al, There have been three mini “glacial periods" (minor "Ice Ages")
of var{ing length since 800 A.D. which have caused human pepulations,
48 well as animals, teo abandon regions with very inhospitable weather
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and to move to lands which had more favorable living conditions. These
lands were already overcrowded and the collapse of cultures resulted,
N;merous wars were fought for land, food, and a diminishing supply"
of water.

During the three minor “interstadial' periocds, climate was wore -
favorable for agriculture, trade, and cultural advance. The present
or third "interstadial" pericd has only lasted from early 4in the 20th
Century and now it appears that we are already entering another ming
*slacial period,” or perhaps a major one. This trend toward a colder
climate has been observed since the 1960s, and the mean annual temper-
atures have continued to drop since 1947, not only in the Great Plains .
Region of North America, but also in other areas of the Nor:hern Hemi-
sphere,

The increased CO., in the atmosphere during the "Industrial Era"
has not caused a war&ing or “greenhouse” effect as had been predicted.
Perhaps the increase in particles in the atmosphere and other factors
have nullified the effect of the CO;. Only when data from as wmany
different scientific disciplines as “possible are considered can an
adequate systenms model be made to predict the future. If we are again
to have a mini “glacial period" in the late 20th and early 21st cen-
turies, the relocation of large human populations must be planned in
advance in an orderly fashion if we are to avoid wars for £food and
water. The Yegions with favorable climates are already overpopulated
and in many places facing major drought periods.
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Figure 4. Chart showin¥htemperctu:e changes in Iceland durinﬁ

the past 1,000% years. ¢ events shown in the chart indicate how
compgex the entire Quaternary history must have been, since this rep-
resents only the time of the formation of the lowest € m-high Terrace-
0 valley-£4i11 {n the central Great Plains o{ North America (1,000 yr.
of the 3 m.y. history of the “"Great Ice Age')
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Section l.8: Spiral Involution and
Raproductive Regenerati.on Models

. . Preliminary Release fer
. Circulation in Novemer 1988 .

hi

A - LT

;qnd .Reproductlve Regeneratmn
;é.ﬂ. ‘Models. ofmthe onsphe:e
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SECTION 2 SCIENCE APPROACH (SALMON)

-SCIENTIFIC KRES EARCH:  Accelerated 1mp1ementa— I
" {ion of basic interdisciplirnary research in -
" the approa;mately 25 fields . of  science -
involved ‘in understanding the climate: and .
~“biosphere, and znclud:ng better communication-

be established between the different fleldsf'
_ of science. : N
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‘seﬁmn z. 13

: Global Climnte/Enrth Monitoring and _
Hodolinz

- An Intordisciplinary Evaluation S
i r:ed B Woods " ot ‘f’_f“\fﬁ?fﬁ
T Jod b Office o£ Technology assessmen: '
sh+‘--."'_&*ﬁ"'-"*, v.S. Congress

I TN Washington, D.C. 20510

--,\ . l,'-_u -

RBSTRACT 0 s/26/86

Climate is. a particularly important component of the - eavthf

”*ﬁnﬁoystem because “of the short- to medium-term  impacts of CllmatiC';fHV

change ‘in such diverse areas as: patterns of energy consumption,
- amount and distribution of arable land, agricultural producrivity,
and incidence of famine. In the longer-term, climatic change appears

 to have a key :ole 1n, £o: example, glacial cycles and changes An. seaf_ﬁﬁ;

.’5-:1eve1. D . o v

| Understanding climatic, change requires an interdzsc;plxnaty__L
'ffapptoach because many pther components .of the earth system (e.g., .

"Ey}ooeans. ice mass) interact with climate. Information technoIOg\--'”““

such as remote-sensing satellites, data communication networks,
’ucomputer;zed data centers, and the entire range of computer tools
z;(from microcemputers to supercomputers}--now makes possible ;mp ovec

5 _monitoring and modeling of the earth system, including climate. Ang. -

~ ‘over the last 5 to 10 years, research results have vastly 1ncteasec'ﬂf
", _the scientific knowledge ‘base in most of the relevant dasc;p.:nes- o
;Aogﬁte g.. glacxology, geology. botany. oceanography, meteorology)

_?;“vmodelxng, and analyt;cal efforts have not taken place, in pa ‘
" because of the relative insulation of the various dzsczpllnes £ o

eing collected but:is not presently being compzled in an access;ble,-;

atmosphere, oceans, glacial and volcanic cycles, land mass, and b10tai:i
plants, forests, etc.). Climate modeling has advanced tapidly in "~

‘jﬁevaluated from a broader earth systems perspective and compared with
key earth systems indicators. Climate modelers are gradually adéing
“more variables and details, but as yet even the most complex models:
f}coupled atmosphere-oceans models run on’ supercompute:s)

.“surface albedos (including snow, ice, land, vegetation), atmospheric .
:;ei,atu:b;daty (e.g., from wvolcanic eruptions and air pollutzonj.
'“*ngjt:anszent (as cont:asted w;tn steady-s:ate) response.

- Thas paper compiles and integrates available earth systems treqd

_”«;data and research Ttesults on a broadly Anterdisciplinary basis,.

" “compares these:data with the results of major climate models and with:
“available paleoclimatic data, and briefly considers the. implications: -

- for future research strategies and publac pol;cxes as they relate to"
o the: ea:th and :l;mate systens. ‘

‘ }!Tna views expressed are those. of ‘the author and not - necessa:alyi:
.‘those o£ the OTA, Technology Assessment Board. or Cong:ess.h:

e cuva ozvzeses 2.dam

‘:P{ _"-_:

. SECTION 2 (SALMONY

ne. ‘another. Much of the necessary earth systems data alreacy is’

'validated, wuseable format that includes key ‘indicators of the

“fecent years. = But the modeling results generally have not beenf}F

have’ manyg?f
.major areas. of uncertainty, such as: the role of clouds angd ‘gea ice,

~anc.
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