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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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inserted here so that
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photocopies can be made.

TOOLS, AND
SYSTEMS.

Atmosphere
N\
“~

BIOSPHERE o, _ »



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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MEN
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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
! ! ! ! ' A
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
TIONS ! ! ! ! ! D
! ! ! ! ' 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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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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(i) Eugene P. Odum, x*Basic Ecology* Philadelphia: Saunders
College PFublishing (1983), 613 pp. Ch. 2, Sec. 4 "The Biological
Control of +the Geochemical Environment: The Gaia Hypothesis,"
pp. 24-28.

(j) James G, Miller, *Living Systems* New York: McGraw-Hill Book
Co. (18786) 1102 pp. “The 19 ecritical subsystems of a living
system” p. 3; "Structure and Process” pp. 51-87; “Hypotheses
Concerning Living Systems" pp. 89-119; “"Selected Major Components
of Each of the 19 Critical Subsystems at Each of the Seven Levels
?f Living Systems” pp. 1028-1029.

(k) Peter Russell, *The Global Brain* - ESpeculations orn the
Evolutionary Leap to Plarietary Consciousness. Los Angeles: J. P.
Tarcher, Inc. (1983) 251 pp. "The Gaia Hypothesis"” pp..21-26;
"General Living Systems Theory"” pp. 27-31; "Bumanity in Gaia"
pp. 31-33.

(x) Bans Nieper, *Revolution in Technology, Medicine & Society¥,
A. Keith Brewer 6Science Library, Admiral Ruge Archives of

Bio-Physics and Future Science, Richland Center, WI 53581,
{1985).

TSG3.ERS.1E 01/22/84; Rev. 02/21/84 ; Rev. 03/18/84; Rev.
07/05/25; Part of "OR" A-737 07/17/85; Rev. 02/16/B8 Rev.
02/24/88.

TSG3.ERS.1E 02/24/88 Page 1-9 SECTION 1 (GREEN)



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

TCS4.MOISEEV. AUGE4 Page 1-22 SECTION 1 (GREEN)



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.
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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
Nikita MOISSEYEV
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Prize and 8 mamber of
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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.
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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
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;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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: 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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__FOREWORD ..

. Over the ages, buman eommunities bave bad little or no effect on 'th._e Earth%

global climate. Hurnans bave accounted for only & small part of all-of the - .
species on the planet, and thelr activities bave been easentially benign relative

to the globa! atmosphbere. Historically, eommunities were amall and distant

from each other and transportation was slow and difficult. Very Little enefgy L

was consumed, with the burden of work being carried by bumsns and their
“domesticated animals with the assistazce of elementary machinery.

" Bcience and techinology paved the way for the rapid societal 'l'-h.ng.; of tf;c S

20tb century. With the developmest of transportation and communication B
systems plus the mazhinery for industrial and agricultural production, global -

energy consumption grew by more than 10-fold from 770 million metric tons - |

(10'* grama) of coal equivalent (mmtee) in 2900 to more than 9000 mmtce o

- 1984. Most of this energy was produced by burning fossi! fuels. The world's -
population Incressed by threefold during the sume period from 1.6 billion to
4.8 billion. (The American billion, 10, Is the same as the British milliard,
10%.) Urbanization, which resulted in a major intrease in‘demand for energy, -

recorded an almost 20-fold increase in 8¢ years, as measured by the bumber

of urbas areas with populations greater than 1 million, expanding from 13
to 247 worldwide. - T e - L

This immense increase i energy use Is changing the layer of gases that =

constitutes the Earth's atmosphere, which in turn controls global climate.

8o, for the £rat time in the planet's bistory, bumans are truly involvedina

 thange of their environment.

 Carbon dicxide (CO,), & naturally oceurring constituent Bf the _gtmo-‘_ _
~ sphere, is also the product of bumat activitis—the buraing of fossil fuels

for energy and the clearing of land for agriculture and urbanization. Toward .

~ the end of the 19th century, Arrbenius calculated that a doubling of the CO;.

concentration would ralse the sverage temperature by 5 or 6°C. Chamber. - 2

lain later developed & hypotbesis that related causes of glacial periods and

- the depletion of the atmospberic CO, concentration. Tolman, a student of .-

- Cbamberlain, described tbe basic roles of the ocean in absorbing atmospheric
CO; and moving and storing it globally. ' :

Another Important role of CO, was alao recognised more than

a.century. Sy

. ago. Voo Liebig demonatrated that plants get their carbon for 'ph_otmyﬁ'thesi“s": o

and growth from the air. By this process, a relative atmospheric constancy
is maintained where amsimilation by plasts is roughly balanced by CO; ex- .

~ balation by animals. This potion of constancy became dogma until modern - e

measurements clearly showed & change In th
- €Oy due to buman Intervention. '

It is now known that the atmo:phe’rfc CIO. ioﬁeéﬁtr@ﬁon in 1900 wi.s'.. :

- approximately 300 parts pet million by volume {ppm) (indicated by recent

- : D;luting.i.hc-lCl;rﬁcﬁ: ‘_55;:5 of Inrr;uidg' Carbon D.;n‘n‘dl v "
. TSG3.STATE.ART 02/24/88 = 3:5.2:13.4.2:E2 SECTION 2 (SRLMON)
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':numumthu of glacial bce cores b Ouch‘g,) Hown'c‘r, it wasn't until
8-that:Callendar presented the Brst substantive dats sbowing that the

the annual average concentration was 316 ppm; it was approximately 345

. pprm In 1985, Plas. outlined theories to explain the relationship between
= stmospheric COy and climate io 1936, and, soon after, Revelle and Suess de
2 acribed the nhtmruh:p between CO. in the atmosphere-and in the oceans,

- and Kaplan enlarged upon the role of CO, in the stmuphen in terms of the

R Ioba-! heat balance.

“in 1977 leading scientists. ansembled in Miami Beach, Florida, to dis-
.cuss the current understanding of the carbon eycle, that is, the dynamics

' "of eatbon exchanges within the Earth's atmosphere, land, and oceans: that
- determine the ;tmuphm: CO; concentration. They alss revmved possible .
7 consequentes. of increases In atmospheric CO,. In addition, they identified - .~

si;miu.m gaps in the knowledge base and made ncammcndmons for re-
_search..

.70 Ginee then, m:niﬁmt mr.mh bas been cartied out by the international
S ,nmntiﬁc eommumty ‘The Department of Ener;y (DOE), the lead United
T Btates agency in the stndy of CO;, and otber agencies including the National -
" ‘Science Foundation, Nationa! Oceanic and Atmospheric Administration, Na- =
- tional Aeronautics and Space Administration, United States Geological Sur- -+ -~
© " wey, United State Department of Agriculture; and Environmental Protection

L Agency, following the recommendations of the science community, have con-

o dueted and supporied research activities in universities, muonu! labornons,
e indunr;, and.other institutions.
“+17 Looking forward 1o the 21st century, the DOE behevtd it was lmporunt o
jto Stake an actounting™ to see how {ar this considerable eflort had come
. in 8 yeari in answering the questions that were previously posed and in-

~determining future research directions. Accordingly, the Carbon Dioxide

o] . Research Division, Office of Basic Energy Sciences, of the DOE is publishing -

- this series of four State-of-the-Art (SOA) volumes:

“ other contributing factors {oatural or anthropogenic).

e Projecting the Climatic Effects of Incressing Carbon Dioride—10 project

the :m;mtude and rate of the potentialclimate changes that could resuht
from the increasing atmospheric CO; concentration,

.;umd the mechanics of and quantify the sources, sinks, and exchanges

~sphere, the biosphere, the oceans—including anthropogenic eflects.
o Direct Effccts of Incresring Carbon Dioxide on Vegetation—1o determine

‘the plant response to increased atmospheric CO; and develop the caps-

- bility to predict crop and ecosystem responses to.CO; enrichment. -

_'I‘-ro companion reporis are also being published:

- Water Ruourcn, Agriculture, Fuhcrm. Foruu, snd Heman Health,
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u:catnuon of CO, in the otmphm was {ncreasing and suuem-d tht
17 m‘“ aflect. &bl Earth® &]llh&k Alter: mm.h" 20 years Keeling " - o _
‘ .,mqniw: the atmospberic CO; concentration a1 the Mauns Loa Ob-~ ~ ~ =~
vatory in Hawaii. The messurements of atmospherie CO, in 1958 showed

. & Detecting the Climatie Effects of Inereesing Carbon Dsande—to detect:
. ’the changes in climate resulting from the increasing atmospheric €O,
» 'ean:entntmn ‘and 10 isolate the climate changes from those unsed by

:".-'A tmospheric Carbon Dioride and the Global Cerbon Cytle—to undgr- R

of carbon between all elements of the globa! carbon system—the atmo- © - -

-An ‘index and _cross-reflerence volume accompanies the set of volums BT

- @ Characterization of Infarmetion Requirements for Studics of CO, Eggu. :
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o

R Glamn, Jee smu, end Su Lcuzl Eﬂecu of ¢ C‘O, lndtmd’ Ghmnt:c
“ Change,  from the Nationa) Research Council's (NRC) Commum on-
Glaciology of the Polar Research Board
' '.l"heu complementary reports aid in ensuring that he u:countmg of CO;_
_research-activities for the past years encompadses. the entxre spectrum of
rmm:h
The SOAs document what is knowsn, unknown, l.nd ubecertain about CO,
duu, analyses, and modeling capabilities. They outline potential avenues -
~of research for reducing critical unknowns and uncertainties. More than . -
70 scientists from five nations have participated in the preparation of these
volumes. Each chnptcr and each complete SOA volume has gone through =
extensive peer review by the American Associstion for the Advancement of
~ . Science (AAAS); this review, however, does. not imply that AAAS endotses
“the statements or recommendatxom presented in these volumes. ;
These technical reports provide the basis for a Statement-of-Findings
(SOF) report. While studies over the last several years have clearly shown
that increasing CO, concentrations have the potential for significant impacts - -
. on our physical environment, these studies bave not yet provided an adequate
basis for addressing questions about the fundamental relnt.nomhxps between. " .
the benefits and lmpu:ts of various energy systems on society’s activities,
" “The SOF will summarize what we know and do not know and the degree:
of certainty of our knowledge. Jt will also present the rationale for further
" ‘studies. These studies will be needed Lo provide an accurate scientific basis -
for assessments of the potentul impacts of energy-related activities.
The citizens of today’s nations have the responsibility for the steward:
“ship of all the Earth, including their actions which mey affect its climate.
Eurcaslng this responsibility requires an understanding of. nmospher'ic CcO,
~and its efects, Once undersiood, stew ardshxp then betomes nurtunng rather .
than unrecognized neglect, - e
Scientists have created the building blocks for th:s undenundmg, and
“the scientific community bas recognized its rcsponslbxhty to more fully un-
.derstand CO;-induced efects on our global environment. Throu;h research,
a3 we look towards the 215t century, the application of ‘science will ensure - .
that the additional undersundm: requ:red for nurturmg our planet Ean.h S
will be déveloped. S
.. Sincere thanks go to everyone who bas pamtnpnl.ed ip developmg the
SOAs and companion reports. Special thanks go to the coordinator/editors,
Jennifer D. Cure, Frederick M. Luther, Michael C. MacCracken, Boyd . . -
R. Strain, John R. Trabalks, Mar;aret R. White, and the NRC Commitiee
Chairman Mark Meier; their respective chapter authors; and to the AAAS,
Roger Revelle, Chairman of the Climate Commmee,lnd Dawd M. Burns of-
- the AAAS uaﬁ' L
We hope these deﬁmtwe‘ mennﬁc lm.emema will motivate memuts to
: -_re:omrnend explicit approa.ches for reducing the critical uncertainties that

now exist in order to permit decision making within the next deu.de that is
bued on data, lurmng, understanding, and wisdom:

Frederick A. Koomanoff, Director -
Carbon Dioxide Research Division
Office of Basic Energy Sciences
U.s. Dep;rtmenl of Ener;)
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| 'FOREWORD

Pubiuhm; the SOA series has been o mudm; expenenee for Al or us. 'I‘h:; '

 bundreds of reviews received before publication, the positive comments peceive

after the reports were ‘published, and - working ‘with the coordinator/edito;
sutbors, and support stafl bas reaffirmed for all of us the team spirit needed w'?
- scrutinize and asalyze the body of science oz CO; and the gresnbouse effect. . L
We bive made thesz reports available to many: individual scientists and pchcy- )
makens who are concerned about the cosequences of increased atmospheric €O;

- copeeotrations. Over 3,000 copies. of the reports have bees sent to mwchers in
1580 countries. To easure that these. reporu are_available for some time in’ tbc_-‘
future, bundreds of libraries, traising cedters, and information centers were sent’
the complete series of reports. Of the libraries, 219 iz the USA a5d 126 foreign:

- libraries in 49 coustries: received copies. Tbc SOA n:poru wre pow. llehhk. mf
N sbout 90% of the world's countries.” :
Publisbing the SOA series bas also been a lurnm; process {or all of w. We

are indedied to the many autbors and reviewens for giving u. their e:pcr(

" Knowledge 00 the Tasy comples problems related to the €O, issue.

We a1 the U.S. Department of ‘Energy wosld particularly like w thmk the
ecordinator/editons for belping us through the process of reducing the vast body of
- scieatific information o8 COp<climate {nteractions. Agais our thanks to Jennifer. D
.Cure, - Frederick M. Luther, Michael C. MacCracken, Mgrk Msm. B-ayd
Straic, Jobo R. Trabalks, and Margaret R, White, ‘
. Without the belp of these many scicatists, we would Bot- he ina pmman r:
- prepars out rescarch plass for the next decade. - -
" Finally, we wast to acknowliedge the invalushle msistance of DT I-'md mc
. Linda O'Hars who prcparud the mdcx w uch volum; in the SOA series.

Fredcnck R Koomnnon' Du'acwr

- Carbon Dioxide Research Division
Office of BasicEncrgy Scs:ncu _

- us. Dcp;nmr.m o‘ Energy
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_ U the copcentration of carbon dioxide (00;) in thc n.mupher: mnunuu 15
ipcrease, the Earth's climate could be modified with attendast effecus oo bumas
bealth and patural rescurces such as agriculture, forests, fisberies, and water, To
auzu the effects of this increase, scientists must dea! with two difficulties: the
enormity of the mb!em and the divensity of ‘the disciplines. contributing to its
solution. This epormity and diversity make it difficult 1o (1) define the m’oiem.‘-
(2) develop mmpu for solving the problem, 83d (3) establish ‘communication -

" and cooperation among the researchen working on differeat facets of the probierm.

- Thberefore, the eompilation, integration, hterpmuon. nd dmemuuuon nr_
' {nformation are especially importsnt. - _
It was to aid this compilstion, integration, m:rprmﬁnn. and dmcmmuon-‘_

that the four State of the ‘Art (SOA) reporis, Atmaspheric Corbon Dioxide ond
.the Global Carbon Cycle, Direct Effects of Increasing Corbon Dioxide on
" Vegeiation, Detecting the ‘Climatic Effects of Increasing Carbon Dioxide, and
Projecting the Climatic Effects of Increasing Corbon Dioxide. and the two
companion reports, Characterfzation of Information: thuirrmu:: JSor Studies of

CO;, Effects: Water Resources, Agriculture, Fisheries, Forests and Human Health:
and Glaciers, lee' Sheets, end Sea Level: Effect of a COy-Induced Climaric -
Change, were published by the US. Depmmnt of Energy’s Carbon Dioxide

. Rescarch Division. These reports wete produced is Februsry 1986, March 1986,
February 1986, April 1986, July 1986, and October 1985, rupu:uvc!y However,
1o make reference easy and 1o allow more efective bibliographic control, they were
given the same date of publication, December 1985; except for Gloclers, & vetiion
of which was mnously published by the Nationa) Rﬂurch Councd ud wh::b -
still bears that agescy's date of publication. . .
Coatiderable information oo lunntphenc whon dioxide l.bd iu pcuxbie :
effects oo world climate is summarized in these six volumes: Each volume bas'its
‘ows index, but to make the information that ks distributed throughout the gix
volumes more accessible and usable, comprebensive citation and subject indexes”
have been compiled. The subject indexes of the individual volumes have becn

- edited 1o provide s uziformity from volume to volume and alss o draw distinctions -

pot meeded in the separste volumes' indexes. For example, the term

- *Accumulation™ clearly refens to biomass carbon in the Globa! Carbos Cycle and™

Direct Effects SOA volumes and to glacial snow a0d ice in the Glaciers/Ses Level
volune. But in the comprehensive - subject index, the distinction Betweer
*Accumulstios of carbon® and *Accumulstion (ﬂuul)" must be made. Also, the
. comprebensive subject indes bas boco formatied is 8 matrix wrrangement 1o
graphically sbow the distribution of: subject treatmest from volume to volume.
-~ Otber aids bave also becn provided to allow the reader o make comprebensive and-
- convenient use of the six volumes. These aids isclude cross references between the
- scientific and common sames of the saimels and plants referved 1o, glossary of -
special terms used, tables of data and conversion factors relsied ‘to the dats. and f' .
- uphnauom of the ncronymx and -initielisms wsed in the texts of lhc ix vo}umcs

. . g‘u‘" ,ln.dm v
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Finally (but actually pruenwd ﬁfn) the executiv R : P SR
.- &re ected vt ) ' ¢ summasries of ) TR
c m:ﬁt:::i::f ft?roduegd here W allow the readers intereited -h%eﬁnﬁ?ﬁs :
T would mtp“glyw information on the contents of the otber volumes, .
. ‘io compiling and chmkf: Dr. Froderick O'Hara and Linda O'Hara for their work
" work in producing ‘? § the ciation and subject indexes, Laura O'Hara for ber’
 perlomming the i cicatific pad common name ladeas, Micheel O'Ham for -
- Ewbagk for (5:' cup of this w:rfp_l_':hcn.siu_ ipdex volume, and Dr.- Bruce
" _,_'phmo;mxm.ou,::?';u:gm:’:g’;:ﬁoiwttc D:P%imfind;iz'tnrormntion for
-S-t'.ok“-'.Tmywhilé.‘c&e'ryl Buford . Raymond Millemaan, Donna
Dioxide  loformation Avalysis Center ._ﬁ;n ihtchn: :::s:in‘eh ‘mﬁfsf Pyl
o process. ¢ S s roughout the SOA

Michae] P. Farrell, Editor
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SECTION 2

TEE" HISSING LIHES BETVEEH PLLRT EDOTS AND
H-OLLQIDAL SOIL PLRTICLES

?9r;;05rnet Graefe S s e Ty
S pirettor of Institute for Bioenergetic Reaeareh

S sustrian: Acndemi of Science

- (Forschungseielle fir Bioenergie der. Deterrei--,;:
S .chischen Akedemie der Wissenschaften)

e BergstraBe 10, A-7082 Donnerakircben/ Lﬁstria:.'”"”
REETE Tel. 02683/8543 ' _ _

f;;,Development of vegetation / Iixation/ Climate S

  ff change/ Waldsterben / Be-atrnc%uring of linking
. ayatema in soils

- “;‘_Organiams, even highly organized ones as Homo Bapiena,'
©.. do not consciously perceive environmental influencee,
"~ “.arith few exceptions only, On ‘the other band, from the =
© 7 .lowest to the highest species, all organiums react to
S influences on an existential level &8 to their PBene--
“ficiel or harmful effects: their answer is either L
- ‘beightened vitality or weskening and decay. While .
. 4nese ‘interactions are at work continuous y, natural
- science continuously faces the problem how to graep
and evalnate croas-connectlone.

= When ecosystems gzt out of balance TS should take this-_. o
- as an 3dndicetion that linke are mimsing: e.g., earth- .

.. worms-whicth;mix. oyganic ‘substances with minerals and -

' produge.the cluy-humus-complex; or mykorrhira fungi . -
which*build bridgee-between plant roots and colloidal AT
- moil perticles are no-longer part of the system.. Where L
" on steep slopes ‘soil ie evidently starting to. alidg,
“ the danger is caumed by sbsence of networking and
.ju;holding—tc-each-other picroorganisme which guarantee

- #%ebility for the soil by clcsely interacting with. the
T_]'n;korrhizn.

PR

=;znue to the high rate of: unthropogenic Lnflu:ncea, R
.7 the pumber of links which undergo disturbances or 'f*-= B
.. Qdestruction is ever risimg and in all probnbllity will _ i
“ pige even more tha less we sharpen our kmowledge of .73_ L
' “the system as & whole: Up to now natural science bas not ;
. given the necessary credit to the importance of soil-
. networks for the ecosystem., These networks should now
. be acknowledged as an existentially important part of
. General Systems Research, including the feedback of
o quality ‘to the development of world-climate, moil -

- erosion and yields as well as 1ongevity of forggt_
- 80118 ané farmlands.

_"_}f:Rérlnted from Exgblgm, QI anﬁxﬁngl gnj Qbangg _‘&hﬂ . T

. copplemeptarity QI aysiems spproaches 1o complexity Volume 1, PP

k4L AT 3T st Annual Meeting of thé Interna: 1onal SOCIET& FUR
““:prN“RAI QﬁfTEMQ RESEARCH, Ewuaper . bquar} 1 5 June, 198q'



" Reproduction of 1iving species follows the laws of ‘exs . .
_'_poncntial;growth By doubling every species couid, theo~
oretically, reach a point where itse glgantic populationa

would be forced to incorporate the bulk of biomass avail-

able, ~This never harpens because deficiendss hit &t a

" much earlier stage. Apart from this, messive reproduction”,"

. of species is prevented by competition for limited re-
sources by the diversity of apecies and by their oppo---

. sing interesats.

Men emerges from this exiatential background and - baa

" ~become conscious of many deficiencies which cause COn___f"'”57 L

 siderable pain. Yet buman conscioucness still meems =
badly equipped to forz &n ides what really is existen<
tial for 1ife on thie earth. Man seeme noti¥erycapable
of forseeing the course and the effects of hiz own ex-

‘ponential grOWth Hie ability to make use of nature's

effective ways of building up ecosystema seenm just ;e

| fesle.

'If there are Teasons to believe that, normally,'compe—:

'-fa'tztlon prevents massive reproduction of one aingle spe--

cies, we may assume that selfcentrol as far as reproducs-
tion is concerned was not & mzin issue for selection.
and-that, consequently, man we# not forced to build up
perceptual ideas sbout how nature works, The history of

" Homo mapiens followed up the evolutionary pattera:. Belf'ﬁ:"

~.control is not desirable in the field of reproduction
‘since it cculd become an. obstecle whenever ecological
“niches turn up which invite colonization. « So Homo ma-

- piens. left: his ‘ecosystemal ernvironment some 10,000 yeara S

 _ago without proper security messures egainet hie rapidl

developing ability to clean his path from obstgcles, ki Lo

peet and nutrition coppetitorsknd bedome a paragon for-

. -exponential growth. The only builtnin neasure is his

. pressure of selection confronte him with population
pitiem -and the degenerating effects of the 1udustrlai

S In future ‘there will be not one fie

r151ng consciouqlnees.

In order to direct man's “dualiatic v;tality not 1nto
- doubling steps of reproduction but into achieving new
~forms of integration '

. .eystem for the ecosystem, - At this point General o
- "Systems Research could show that thie 11tegra¥§aa, i.e,
‘a §Ieviation of problems, will lead us dack to the soil,

of research,

“the Sciences of the Arts which could afford to exclude

the #0il from ite referential systex. It would, _other-

wise, degenerate 1nto nothlng more than an auxiliary
sc1ence. . .

‘. . Seil ae & regnonal component carries the Potential f0r

SHRLGRAVEE janrT : ' Pase 000

rcgulat:on ano improvement. Therefore it ise mo 1mportant;

e SEOT A



 ;31gba1 ‘phénomena, e.g. world ¢limete, Tepresent: dan-':_-_; T

< gers, . but their specific interactions with each reé- - ST T

{;gionllhow a ppectrum of regional. phenonena, from de- ..
struction to beneficial effects, = Basically the thin

"+ layer of soil represents & level for exchange and

dbuffering which ‘ie much more important for the ecolo-

'QVj;-ygibal baldance than ie acknowledged yei., Therefore &
}ﬁrealiatic assesspent for soil potentiel and soil va-
“lue for the ecomystem as well aa for global phenomena,

L eefs world climaste, will be necessary., Soll was the
Llifegiving elexent for the blooming buman population,

2 but the ignorance of man as to ite efriciency 10 - .re-.
- BeIve exiatence on the
B . ou | ' :

lobe has caused a vacuum w"='
quickly by Systems Scienee .

Life developed in the ocean more than three billiom -~ .
years ugo..ﬂa:er wag not scarce, nutrients were avail-

. able in solution just as in hydroponica, Terrestrial
" biotopee hud to be conquered step by step some hundred
million years ago. The carbon forests were situated

. in swemps, In places where humidity remained. constant;i
o vegetation: pushed on into terrestriel regions
'where it covered large expanses, Terresirial

“but no~
i

- meinly consisted of rock and stone rudbble which was

‘not able to hold humidity

oT Jonger periods: organic .

7 . materipl as well as links for builing up longevity-__
'-ﬁgscils were not. yet to be found. .

The mineral masses of the terrestrial biotopea repre-w_
sented- g chellenge for theexponentinl growth of micro-

ﬁorganisms ~plente and animele, The step-by-step. coloni- a,% ‘

'ﬁiﬁ_gzation ‘was-successful and reached its height twenty
- million‘years ago when grass was covering large conti-

:'75?.H3 Personal knowledee ‘a8 to the problematiqne of soil

~nentel expanses, - Colonization of terrestriasl bio- .

topes and the build-up of soils was the existentisl =

. challenge of the past three hundred million years. o

- "For our century the moct important challenge is the R

o pcknowledgement thet soil ig the basis for our present. . . ¢
. ‘and futute exietenceamnd a factor for climate pheno---

. mena dangerously speeaing up, ' .

XIX'

hae benefitedligreatly from the works of highranking
scientists in the UdSSR, the German Repudlic, Hungary

~ . and the USA. These scientiste as well as many others

. bave supplied the groundwork for further
- pection which has to be done before the turn of the

-~ knoledge~-accumulation by elites, The latter,
- our- ecological fieeco, could be asfforded oniy

millenium?! & cooperative copprehension instead of

part of
on the

'”ij :;,:basis of ecosyatemu in full Shlng. Our time- is one of |

Bt R TN

GRAFFY 1887 S tape 2o

and then

egearch and -
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-..rapidly degenerating ecosystems, Ap far as the eminent-

o1y 4mportant soil problematique i» concerned, not only RS
.. experte, whose achievements and limits are evident..
"are needed: Purther approach into questions of soil

will preferably been done b{ those who are not only
‘able to tUnderstand the subtle system of linkage bet-

ween organic and mineral material in the soil, but -
- mlso to supply & frame for the Te- atructuring and

re-building on-ail Ievela,

The colloidel: system of the so0il could be called a

  univerea1 meeting point, & place for reality and inte-

. gration, For inctence organic and snorganic chemistry,
8plit up on academic grounds, perfectly meet as &

-quite differently’idn bullding

etructure-building, furtional unity in the clay-humue—

.. complex,While in anorganic chenimtry some tenthousand =~
- eompounds. :Ee ‘¥nown today, organic chemietry has des-

- eribed: pom

undred thousand. Based on ite ability to -
undergo double-binds, carbon is free to organize in
large varieties of configurations, Although it belongs
to those elemente which are relatively less abundant,

"4t preferadbly accumuletes wherever it is needed most
- in the bloephere. Looking, on the other hand, for the

most abundant elementa in the sione-cover of our planet,

~ #11icium comes into view, It is second in abundancy, .

But {1t is never to be found in ite pure form, It nlways

*';;']comblnes with oxygen, the moat abundant element

€ and Si both are quatrivalent They rollow eacb other -

.. werticelly in group IV of the periocdic system of elementé,

and they both build oxydes (COa agd 510, ). which reacty:: -
p larger compounds of -

"'*Hg;moleculea. Carbon's ebilityfof double-binding cannot be

found in eflfcium which is shown in the Iollowing com~
parison of the chemicel formulas for ortho-carbonic
acid and ottho-silic scid, By intramolecular eplitting

- off of water, ortho-cedbonic acid (&) becomens earbonic’

pcid (b) &and then dissociater into carboen dioxide, In
the course of this process firet one double bind is-
Iormed (b) and then two ensue {c),

OE oa : on OH

>C< - °"<os""“°'°‘ C, ao—L.—OH+Ho_§;—crn — Ho—ép-o—-é:—-os'.-

R e 5 bm Codm dm

AS to ortho-silic acid we observe an intermolecular

'splitting off of water only between two molecules which.:

- further the spacenetting structure of quartz (S!O

then form the compound ortho disilic acid, Purther con-

. densation lends t0 structures that resemdle chains, -

ridbons and petals, If the polyrmerization goes om even

reached, While CO,escapes irom ife. porous systenm

",iff'the 8011 into the atmosphere,. tbf highly polymer aili~ |

L
&
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o cium molccules atay earthbound manaforming yet not "
inert, - There are parts which are very well equipped
‘for catalyeis, especially when the finest of mineral
~particles or those with lettice~disturbances are at
- work, HAMAYER and WEAVER in "The Survival ‘of" Cividi-

:-'l;zation" (1982) for good remeons point out ‘the- 1mpor—-f.rﬂ"

”'atance of mechanical_grinding by_ice-age_moraines ae

. well as tHe €T

~and the development of‘wegetation. Tbeir claim we.
should imitete natural grinding and traneport by S
technical measures to induce new pushee for the orga-
- nic~m1nera1 build-up of soil, seems pure logic.

r*flf. between quartz-blocks and ‘salt- fons in the aoil

“mplution, something which will be able to feed'm mari~
Lo fold compunity of orgeanisms s bound to develep, the .. -
- cgtructurel elements of ﬁhiocolloidal sphere should lge

“between 100 and 2000
‘er ranking soll structures with & more luxurious ener-
. gy-potential. Ground down, for example by glacier ice,
rockdust will secure stability of the ecosysten soil -
S wheTever OrgericC C0ilolde "JOin . JTEEn1C €0L1034B .=
- Tontein CheLice&lly bBounad. sun-energy. Their own stabi~

14ty 4is high end, to e certein extent, they are able.

RS 1-X stabllize mineral colloids, eapec;ally in the po—.’
‘Toue msggregate which is the conditio sine qua non of
longevity end lesting fertility. If, on the other hanu,
‘acid immissions hit this subtle colloid system;, the -

" poil drifte into a2 dramatic situetion with links between

B _plant roots and cclloidal pa*tlcles getting loat.

f{ﬁAe to organ;c colloids we should be aware thet arometic

002 mm). Colloids ere high-

. com ounds ere the most important,.The "aromaticity T ol

_ v 1ignin hés a.rescy secured the stability . ..
of woodplants, which would not have been achieved egci-
3y in unlignified cellulose, Without the incrustment

.~ of these duretle phenolic subetances, the first lerge-

ecale colOniZel.on Ol terresirpal biotopes weuld have

- .gone into another direction, Ecosystems which are not-

. only exposed to rein, snow, hoar-frost and especially

.} Et°rmc but elso diepley 755 of their-biomass gbove

"j',_graund, are in need of speisl physical- propertaea to"
”',galn 2 secure footing and stability._ :

Aleo the gecond lerge colenization of further terres-
triel biotopes by perennial graes species was the result
.. of aromaticity. This time it was the soil itself thet
-4,,waa aromatized by humic acids and clay-humus~complexes

_.-which can. be very well obeerved in the chernozem, Per— f:;'v};
~ ‘ennial grees species deposit 75% of their biomass in &

"~ ‘deeply penetrating roct-si¥stez anéd produce the: start;ng
substanCe fer the bu;lu-h, of deey reach;ng black 3011

)’.IX
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- High moi1l quaelity im the remult of functioning linke.
Theee linke must not be categorired as static struc-
turel elemente but we should become conecious of their
‘dynarices on the molecular level: .

o When wenthering btreake stone structures in the soil,
clay-mineraje are Tormed which, In comparlson with the
initis]l material, show a different structure: we find
‘more irregularities, more crystal water and a higher
~capacity for adsorting H.O, During formation o!'%Eeae*“
coEioiEa central cationaewith a different charge are
bui}t into the mineral’at;gcture 1§+aone cases, So 34
Al chdpens place with S1i7 ' or Mg pubstitutes AL1-,
~ The effect {5 a negative charge which ie balanced by
cations of pomsitive charge &n the surface- and inter- .
" mpedipte layer areas of theégolloéga. In high quality =
#olle theae cations are Ce™ ', Mg™ and K ‘which, by
ion-exchange, are used up by eoll-organisas or plant-
roote. In acid soile E~ and Al=iona become factors
of greve ciesturbances; they are no longer able to
serve the Jormatlon o links, and scils desintegrate,

0 Wherever solls gein their inner consistency by sticky
wrappings from becteris and blue-algae or by threadlike
growing actinomycetes and Iungli, we owe this to the dyna-
mics of the collioidal structure of organisma. Vitality -
is the result of their functioning on & high level of
energyv, Wherever these linke are misaing, reduction

of vitality follows immediately,

o The esrthwors hae to be recognized as ome of the most -
effective linking-devices for soile, Masmive flow of
organic and mineral substances make itas way through the
intestines of the earthworm and are turned into clay-
“humus~complexes, The deeply penetrating burrows of the
earthwore allow for gas-exchange with.the atmosphere
and roote resching down inio greater depihs,
roois preferadly penetrate soll-particles which
. gone through the earthworn passage. ‘

& nest

heve -

© While the bullding up of colloids is the basis for
the linking systerm, roothairs in interaction with ca-
pilarv waeter mre the baeis Jor the

r exchenge between —
~poil colloide and plants. In high-acIdity solls o

WBileT VAn.8hef wiih the breakdown of links.,

o Linkes most endangered nowadaye by acidity are the
ovkorrbiza-fung! wihich supply water and mineral nu- . -
Irients In syxbtiosis with the Toote of foremt treee. -
The mykorrhite haf to rely on e BUprly with suger
. by the tree, If this flow is cut off by deficiency- -
-and reduction processes, the mykhorriza dies, Thim




L —k

" im what “waldeterben" boils down to-'a diaintegration
“of links with the colloidal system and consequently - -
... .. the degradation of the colloidal system iteelf which .

'“*-T;ceuld be called the heart of life on this glode. - ©

XX X

'f? when forests die. bictopes vanishj cultarcc degenerute,jx-;ﬂ*-
‘ and man facea the end of his endeavgre. The opgod

‘Bhlie CO y . : ® in argt
uantitiaa, it is always a slow process. ‘In com ariscn
- foreste show a much higbher potential to absord. 02 S
~“Quiekly but, on the other hand, they give it back to" tbe-
_atmosphere suddenly when foreat firee occur, Upset of
the CO_balance has accured since the tertiary period
.. when- pgant covers reached their largest expansion: by
‘the end of the tertiary period a slow cooling process
. set in, which, in the quaté¢rmary period, became part
ol m pattern.' eriodic elimatic changes. There is -
arple evidente that A% an indicator for the effi-
_ciency of vegetation over played and ltill playa
;1ts role. dn the developnent ot cooling.-_

: HAMAKER and WEAYER have orfered izportant mnterill for
- the understanding of the CO, problematique, especially
by stressing the tectonic fictor. Yor my understanding -
there was ptill oﬁ?‘ﬁT!!ﬁE!‘T!!!‘whieh has now been
delivered by Matthias Xuhle's work on "The glaciation
o of -Tibet and the development of glacial periode”, Kuhle
‘states that in the tertiary period the Indian sudcon-
S tinent stertes to slide down under the eurasian land—
masses by heaving up the Bighlarnd of Tibet. When in
humid ¢limate demineralisation by Jeaching starts un.
_der patural conditions, CO, riser. Rain, snowfall and
. - .albedo ‘effecte become more frequent in those parts o
w0 of Tibet where it emerges from tropical gones with
" Mopsunrains. Climatic stability is upset more and more:
~-.-In biotopes which up to now absorbed sunrays and thua
~ retsined the warmth , suddeply snowcovers Btay pe .-
anently and reflect the sunrays back into space, Accor-
-@ing %o Kuhle st this point ice-age startes in this part -~ -+ - -
- of the world and comes to its end only after icecovers -
_negrer the poles which have been forned at a later date.f
.'=_m€ to : . . . . . R

With. cozriaing dranaticully, evidence points to a nev
. Ace~age®period approaching rapidly. It will need a
o GUT COUTREE, K 3 - Joint global nctivity, to _
.~ mlow down the impact. The starting point must be the
.- build-up of the linkage syetem of soile: Mar is still
~“the missing link in the re-structuring of the bio-

“£ '52bere be s in danger to destroy..

vJournal art;cles : ' o RS
' Kuhle, Matthias (1986)Die Vergletscherung Iibgts S
~und die Entatehung von Eiazeiten. §peg§;95 deg wia- L
S penecheft, 9, 42-54 - A - j", o
"Books and Monographs =
" Hamaker, John D, and weaver, Donald A, (1982)

Su:vivn;»ot _1711.zati__ B;ngkgr-w,a?er Publia ers'" o
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SECTION 3: DECISION THEORY APPROACH (CANARY)

DECISION FACILITATORS: Development of
pecople with skills in aiding dacisionmakigg
under uncertainty where Jincomplete data is
available. Development of technigues to
estimate the risk of waiting for complete

scientific proof.
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Section 3.1 WALUES IN DECISION MAKING ON WORLD
®ROBLEMS.

Fred Bernard Wood
Computer Social Impact Research Institute, Inc.
2346 Lansforc Ave., San Jose, CA 95125, 4U0B/269-9327

ABSTRACT

This is the introductory paper ©f a symposium of 8ix papers on
*Applying Systems Theory to the Problem of World Peace: A Case Study
ot Glacial Cycles an¢d Climate Change.™ The objecttive ©f the
underlying study is to see if there exists a major world prodblem of
less intensity than nuclesr war that howgver is » significant encugh
threat to civilization to push the major contestants in world politics
to Jlearn to cooperste in combatting this common threat. It has been
developed as a scenario of what leoculd be done by a Congressional
Foresight Office, if it had on {ts staff some experts in computer
simulation, experts in decision theory, Jlibrarians expert in
information retrieval, and consultants on call from the twenty-five
areas of science involved plus experts in engineering synthesis, anc
cybernetic systems theory, general systems theory, and philosophy of
science. 4nis scenario goes through a serjes of steps, starting with
8 computer spread sheet based table ot major worlé problems. A sample
print-out o©f the world problems spread sheet will be shown st »
A.A.A.S. poster session,

The glacial e¢ycle of our planet and resultant climate change is
selected as & test case throughout this scenario since it ifllustrates
' case where the resultant world-wide gtarvation in a few years is
such a potentisl common ghreat. The scientists doing research on the
climate problems expect to have important answers about the climate
changes o©n our planet in about five years. However engineers who have
studied the climate change problems say that we will miss the period
guring which there is a simple solution, it we wait for the scientific
research results. Waiting for scientific certainty may result in wmore
than two billion people oying of starvation.

Triemendous strides have been made in the last twenty years in
palecclimatology. Chemical ané isotope analysis ©f cores o©f ocean
bottom sediment, trapped air bubble analysis o©of Greenland ice cores,
pollien analysis of lake bottom cores, and tree ring anslysis now give
us an understanding of the historical wvariation in ice volume,
temperature, and atmospheric carbon dioxide concentratieon. The
glacial ice volume variation for the last 900,000 years is shown in
Fig. 1. The pattern is a series of glacisl periods of from 70,000 to
120,000 years durstion each separated by an interglscial warm peried
of 10,000 to 12,500 years duration. Fig. 2 shows the atmospheric
carbon dioxide, global ice volume, and mid latitude air temperature
for the last 30,000 years with three alternative future projections of
the curves for the next 30,000 years.
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SERAND G Wil

SWALDD YRARS ARD
VANRATEN B GLORAL BN VOLLEAS

rig. 1

" ALTEARTTVE $ince some of the major
hacor> hciana SN problems involve unresolved
hemmedmmd i questions in science, our path
! £y is directed toward methods of
g - decision theory wunder uncer-
'H b 350 tainty. ©Of the many alternative
,ii N b P matrix representations available
ii 5 2150 in decision theory, the regret
. g matrix is selected as & usetul
!: gl £ type for climate change. Then
ack{ 130 the minimax criterion is select-
do w30 a0 b ML W ed to ajd in evaluating
et e " alternative policies for
% I 44 reducing the maximum loss of
.3 IR human lives from starvation due
i oot T to erop failures following

-l at
135 i\ v 1 climatic changes. The regret
s = e e o 20 matrix §&s formed with possible
H 10 states . 0f mnature in columns and

—_— * alternative policies 4n rows.
. The wvalues {n the regret matrix
:;: are the estimated number of
human lives lest by starvation
i: . between 1983 and 1995 eon our
g: Y planet for the action described
1}' - by the row and the type of
Bes y climate change (state ©f nature)
b described by the column.

o380 +F0 o0 @ 30 B0 MO
TIANAKEE P YRS
Six alternative actions are

Columns 8, D, © in Table 1I1: included iIin the regret matrix.
Regret Matrix correspond to The esction with the greatest
curves a, b, ¢ above. maximum regret 45 ®Do nothing”
rig. 2. projection of which shows 2 billion jlives
Alternative Futures. lost.
TSG3.DECISION 02/24/88 5:5.2:18.4.1:G2 SECTION 3 (CANARY)
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TasLt 1: RESRIY RATRIX FOR CLIALTE CuaNte

gatinated mynber of poople dring frem starvstion om planet Barth
Gres 193) t4 1903 for different Btates of Bature ané diflerent

altersative actions Caden.

STARVATION BEATHS Om PLAMEY BARTY
BURIBG PERIDD 1898) TO 1993

]
]
[} & 1 » § [ [ ]
PoEsibLE STATES OF [ ] 1 1 []
ALTEMRATIVE WATUM ===} | SLACIATION] SLACIATION! SAEMINC []
ACTIoNS 3 BMCAIALING ! RERAIRING ¢ PROCEIDING )
Il [N 4 AT PAREENT! O 1
. ] 1 AEVELS [] i
] ] 1 [ ] 1
1 B EoTRiIsG 1 3,800 [} E TR N | an 3
] ) ) 1 ]
1 BBMIRERALIZATION ] 5 '
{ & BEFORRSTIATION [] 250 [] iz m -} T N
§ ETARTIAC 8OM | I ] ]
§ REMRINIBALITATO™ ] ] [l
4 & REPOARSTATION I 3,280 ] 1na | 1.
¢ FTARTING I8 § YEARS ] ] [
§ BlscowTiNuE ] [ ] [}
t PURKINC OF 11,000 ] sm 8 om
1 POSSIL PUTLS i [] t
§ BRORCAM)IL ] [ ] []
+ BASTRINUTION 1 3,800 [] [ I T | [ N )
i o pFoCD [] 1 ]
t GROVW SPIRULINA ] ] ] ]
3 ALGAL FOR PFDOD Tt e 1 en 1 ¢n )
. 1 ] [} 1

emelameinaes | ves

gt masns 3,905,000 i thip tablr.
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The action with the minimun
saximum regret is “"Reminer-
alization of the sc1) &
Reforestation Btarting Now”
and shows & ma:imum regret
of 250 million lives lost
due to starvation fellowing
climate changes. Even
though we don’'t kndw which
of the ‘three +future pre-
Jections o©f climate change
is correct, the use of the
regret Matrix with the
ainisax ecriterion shows us
which action gives us the
snallest aaximum Joss of
life, regardless of which
of the three projections of
climate change is correct.
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SECTION 7: STRATEGY FOR COEVOLUTION

Sec. 3.3 STRATEGY FOR COEVOLUTION: Since both the
naturally occuring cycles of glaciation and man-made
polution of the environment lead to 20% to 50X decreases
in the food supply on our planet we have to develp some
strategy to deal with the loss of a large part of our food
supply. The Hamaker Thesis indicates urgency, but does
not have precise scientific proof of the loss of our food
supply in a few years. We must take preventive measures
50 that we will not "regret” having known about a danger
to ecivilization without doing anything about the danger.
We have to simultanecusly deal with problems from six

different approaches. We alsc have the problem of
matching the ©Bcientists and philosophere to the parts of
the problem urgently needing their skills. These six

approaches are:

Philosophical Oversight,
Engineering Synthesis,
Scientific Research,
Education,

Decision Under Uncertainty,
and Emergency Action.

At the same time we have to prepare plans of action for:

The United Nations,
Individual Nations,
First World,
Second World,
Third World, and
Fourth World,
Multi-Natienal Ceorporations,
Government Agencies,
States,
Political Organizations,
Community Groups, and
Individuals.

HBere we have the problem of facilitating individuals to
move to their maximum level of competance, and providing
simple ©projects individuals can- - do on their own when
frustrated by failure of hiher level organizations to take
responsible action.

We first make a matrix from the above factors to facilitate keeping
track of where we are in our task.

TCS4..STRATEGY.? OB/07/88 Page 3-7 SECTION 3 (CANARY) )



PEILOSOPHY,
ECONOMICS,
EDUCATION,
& ETRICS.

HANDBOOK for a SHAREABLE
STRATEGY of COEVOLUTION
with the BIOSPHERE.

FRED BERNARD WOOD, Editor

Computer Social Impact
Research Institute and
Earth Regeneration Society.

STRATEGY &
DECISION

ENGIN
ING

EER-
I PRODUCTION

OF MATERIALS

Atmosphere

\
~

BIOSPHERE
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STRATEGY MATRIX
A B C D E F

PHILO- ENGIN- BCIEN- EDUCA- DECI-  EMER-
SOPHI- EERING TIFIC TION. SION GENCY

CAL BYNTHE- RESEAR- UNDER  ACTIOR.
OVER-  S8IS. CH ONCER-
SIGHT TAINTY

A S R we R A W R M S M L R AR R B S YR SR e SR Ak B SRR R R e e dm e e A e

1.0UNITED NATIONS->

INDIVIDUAL
NATIONS
2. FIRST WORLD -»
8. SECOND WORLD ->
4. THIRD WORLD ->
. FOURTH WORLD ->
6

-MULTI-NATIONAL
CORPORATIONS ->

7.GOVERNMENT
AGENCIES ->
8. STATES ->
POLITICAL
ORGANIZATIONS
8. POLITICAL
PARTIES ->
10. PEACE GROUPS-»
11. WOMEN'S
GROUPS ->
12. ENVIRONMENTAL
GROUPS ->
13.CHARITABLE
FOUNDATIONS ->
14. SCIENTIFIC
SOCIETIES ->
15.CITY & COUNTY
AGENCIES ->
16.COMMUNITY
GROUPS =
17. SMALL
BUSINESSES -5

18. INDIVIDUALS -»

- e m m e me e - - - — - L Y L s
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STRATEGY MATRIX
A B C D E F

PHILO- ENGIN- SCIEN- EDUCA- DECI- EMER-
SOPHI- EERING TIFIC  TION. SION GENCY

CAL SYNTHE- RESEAR- UNDER  ACTION.
OVER- 51S. CH UNCER-
SIGHT. TAINTY.

- - P T A I e - e —wr S e o e e

1. UNITED RATIONS->

INDIVIDUAL
NATIONS

2. FIRST WORLD -»
3. SECOND WORLD -> -
4. THIRD WORLD ->
5. FOURTH WORLD -»>
6. MULTI-NATIONAL
CORPORATIONS ->
7. GOVERNMENT
AGENCIES ->
B. STATES ->
POLITICAL
ORGANIZATIONSE
9. POLITICAL
PARTIES ->

10. PEACE GROUPS->
11. WOMEN'S

GROUPS ->
12. ENVIRONMENTAL
GROUPS -5
13.CHARITAELE
EOUNDATIONS ->
14. SCIENTIFIC
SOCIETIES ->
15.CITY & COUNTY
AGENCIES ->
16. COMMUNITY
GROUPE ) ->
17. SMALL
BUSINESSES ->

18. INDIVIDUALS -»>

- - e L T ey - o o
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Use of the Strategy Matrix

The plan is to use the matrix on the left to plan the sequence of
actions with different groups using different approaches. Symbols
and dates can be placed in the matrix, with detailed notes
identified by the symbols to be included on this and following
pages.
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SECTION 4 ENGINEERING APPROACH (BLUE)

ENGINEERING SYNTHESIS: Development of an
adeguate synthesis of concepts from over 25
fields of science and  development of
conceptual models and eonputor mathematical
models of the climate and glaciation
processes. The philosophy of general systems
theory can help organize the material from
the different fields of science provided
there is cooperation between the specialists
in the different fields and the generalists.

TCS3.BH.0.0X; TER6.CCEB.4

Sec., 4,0: The Earth as a Systenm.

& > oorek i

HERENS - 2t et : IR
} e vitag S
5? EARTH :&4’%?

Five siLlto .
PEOPLE "2

HH:l 2f23(88
Ref: James Grier Millerend Jezsie L, Miller, "The Earth as ‘

a System," Behpvioral Science, .Vol. 27, No. 4,
19829 ppa 303'322. £§ ° OCt
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Section 4.1 THE CLIMATE CYCLE, AN EXTRACT FROM THE
BAMAKER THESIS ON BURVIVAL.

John Bamaker, Mechanical Engineer
.t.o 1! .Ox 158
Seymour, MO 65746, 417/835-2116

Pon Weaver, Ecologist, & Editor of
SOLAR AGE or ICE AGE? BULLETIN
138 Valdeflores Dr.
Burlingame, CA 94010, 415/342-0329

ABSTRACT

Glaciation Ls sell- .
geaerating. It will 1984 (341 ppm) Las! chance
eoatisue untll it - to stop glsclation?
destroys Itself. 25000 T 318000 |1990 (354 ppm) Severe crop

) r damage. '

] Temperate sone is gone.
ANy s Woridwide famlne.
M\ “\\\ 1985 (380 ppz) Few pecple

\\\\\ ~ ~ left alive.
$ 350 ppm b Interglacial
/ el I
\\/ L7CO2 Base / 2o 8000

\\\ :ggi;m L-q{;~

' " 3000
l . // H //. 18000 YBP
- - L]
. $0000 &\ 240 ppm -V ), |2eooe yep 0
210 ppmm 100,000
25000
Odaximum
glaciation)
Zero glaciation.

Base circle taken
At interglacial

level.
Orbital varistion
has weak timing 25000 Tis- ¢
affect oo glaciation. TYPICAL GLACIAL

CLIMATE CYCLE
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The book, The Survival of Civilization (Hamaker an Weaver,
1952), 43 & Thesis on bow the 300,000 year Gilacial-Interglacial Cycle
works: denmineralization of the scil; daforestation; rising carbon
dioxide in the atmosphere; inereased moisture evaporated by
greenhouse effect; wmore cloud cover and precipitation in polar
regions; automatic glacial cycle; and hov to prevent glaciation.

In Solar Age or Ice Age? Bulletin ¢ 2 (Hamsker, 1983a) it was
pointed out that Milankovitch was mistaken in thinking that the slight
variations 4in the amount ©f solar energy and the location of it's
incidence dug to orbital) effects is the cause of glaciation. HEowever,

he and those_ who studied the prodlem bdefore bhim were correct in
relating the orbital disturbance to the climate cycle.

The direct cause of glacistion is massive winter cloud cover over
the upper latitudes and upper middle latitudes. The high reflectivity
of the ‘clouds simply excludes enough of the total solar energy supply
from reaching the earth to perzit the growth of the ice sheets., The
clouds will be produced, by anything which 4increases heat (and
therefore evaporation) n the tropical szones. The 4ncreased
tenmperature differential Dbetween the Jlower and upper latitudes
energizes the air £flow pattern to carry the cloufs to the upper
datitucdes. Ths strong £lov toward one pole or the other leaves the
opposite hemisphers short on water and subject to drought and
excessive heat. : : -

Solar energy is almost constant and that leaves only the
*greenhouse effect™ gases to cause heating, the principal one being
carbon dioxide (CO/2). S0 all research on the climate cycle should be
Sirected toward understanding the sources of CO/2 and understanding

vhat dactivatts them. The orbital factors have some importance in this
Tegard,

Before proceeding with a discussion of the orbital factors, it
should be observed that although glacial epochs go back almost two
billion years, their present character appeared about 450 million

sars ago after the first plant life developed on land., Before plant
ife there were only the ocean organisms to secrete the carbon in the

ocean floor. The mnormal condition then was one of high CO/2 in the
armosphere -

TSG3.GLACIERS 92/24/88 £:5.2:13.3.2.2:G2
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high enough to produce sufficient warm clouds to wash away most of the
polar ice. However, after tectonic catastrophes, which depleted the
molten rock 4n the tectonic system, volcanis™ was reducec. When the

open wound in the crust was ssaled, the CO/2 in the atmosphere was
slowly reduced to the point where ice could sccumulate and the world
.went automtically dnto glaciation. Often when the tectonic system
lost a part of its £fluid, a major part of the land area sank below
water level providing a poor base for placiation. Glaciation coule
have started up again only 4$f the rate of input of C0/2 into the
stmosphere exceeds the rate of absorption from the atmosphere into the
oceans. That conditon could be met, besfore there was plant life, by
the. build=-up o©of pressure and volume in the tectonic system but only
after the very long period of time reguired to lift the land masses.

Atter the establishment of plant life, the rapid death of plant life
due to scil dgenineralization made possible a succession of
100,000-year climate cycles constituting a glacial epoch whenever

there was eondugh continental Jland ¢lose to 8 pole 30 as to allow
glaciation. - _

The entire climate cycle can be ctontrollec at interglacial
conditions by wvarying the organic factors to maintain atmospherac
CD/2 between 260 and 280 ppm. Fajlure to do so will eliminate
civilization. -

TSG3.GLACIERS 02/24/88 2:5.2:13.83.2.2:G3 SECTION 4 (BLUE)
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Section 4.2 A BYSTEMS VIEW OF THE CARBON DIOXIDE
PROBLEM

GregoTy Watson
Executive 0ffice of Bconomic Affalirs

. and . )
churtmnt ef Pood and Agriculture
oxmonwealth of Massachusetts
Boston, ‘Massachusetts 02108

- ABSTRACT -

- the past decade, & great deal of attention has been
devoted to the prodliems associated with the accurulation of carbon
dioxide 4n the Farth's stmosphere.” :Glodal climate models based on

inear programs predict that increasing levels of atmospheric car-
bon dioxide will produce m "greenhouse warming”™ leading to climetic
disruptions ranging from the flooding of coastsl areas to the trans-
forzation of productive agricultural lands into wvast deserts.’ Eow-
evcr, an entirely different scenario emerges when the carbon dioxide
builaup iz exanmined within a Bystems framework. Oxne such model,
considered here, predicts that high levels of atmopsheric carbon di-
oxide will lead ¢o uneven heating around the Earth, and that this
differential warming will ultimately trigger the formation and ex-
pansion of polar glaciers and result in an overall cooling of the
glodel climate. . ‘

This paper descridbes how the preferred-state 31&::111:; method-
ology uncovers the heretofore undetected diclogical link in the
chain of events leading up to the cardon dioxide prodlem, mand leads
%o practical sclutions to it and related prodlems of acid rain,

so0il erosion, deforestation, drought and famine,

Weather related disasters have deen occurring-with increased
frequency in recent years., Are these $solated incidents, or are
they connected in some very fundamental way? What, for example,
does the snow on the Riviera have to do with the drought in Ethi-
opia? JIs there a comnection between Russie's inadility to sustain
& wheat crop and the citrus losses 4n Florida? 4nd what adout the
Tecent devastating forest fire in Bornec and the dying forests in
Germany and Ledanon? Are they releated in any way?

John Eamaker, an independent scientist/ecologist has developed
a theory that provides strong evidence thet these‘phenomens are P
dntimately linked to one another and to the increase in etmospheric
carbon dioxide (CO2). Ee argues that €02 along with other so-celled
“greenhouse gases" present in the stmosphere in unusually high con-
centrations are cresting extreme temperature gradients around the
Earth. As s consequence, Tising temperatures in the midlatitudes
s accelerating the rate of evaporation of the waters from the
oceans to the atmosphere where it travels ¢o the poles and eontri-

TSG3.C02 02/24/88 _ 2:5.2:13.4.2:61 SECTION 4 (BLUE)
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butes to cloud formation, increased snowfall and the growth eof the
olar glaciers. Thus, the snow of the portid s the érought of the
tropica when viewsd from this perspective, ‘

. This paper will show how the adoption of the World Game per-
spective can help bumanity see the bBuildup of eardon @ioxide in the
etmosphere a8 & TeCurring =-- And until pow —=- necessary function
o2 the svolution of Jife on Farih.tbat leads to evastating cycles
ol glacisticn. I will thern suggest how.bhumans can apply Comprehen~
sive Anticipatory Design Science ané assist Fature in her efforts
tc maintain the condtions necessaryy for 1ife iz a way that elimi-
pates the need forglodal climatic disruptions.

. According to the Gaia Eypothesis developed by Lynn Margulis

and James E. Lovelock (1575), the Barth &» a living systen whose
grazd-scale cycles of energy eand chemical elements are actually
regulated by the activitier of the bPillicns of organiszms that in-
Babit the biosphere. Biological species, @riven to coxmpete with
ope anctber as they seek to satisfy basic needs, collectively and
unwittingly perforn the necessary tasks that op%i.niu ‘the conditions
that are corducive to life without Tavering any particular speclies,

Puller (1983) developed a very insightfu)l theory concerning
bumanity's role in evolution:
In our ‘$mmediate need to discover more adout ourselves we.,.note
that what is common to all human beings irn all bistory s their
ceaseless confrontation by prodlems, prodlems, prodlems. We hu-
mans are manifestly here for prodlem-sclving and, 4f we are any
good at prodlem sclving, we don't come to utopia, we come to more
ifficult problems.to solve. Thet gpparently is what we're here
- for, 80 I therefore conclude that we humans are here for locel
information-gathering and local prodlem-solving with our minds
having access to the design principles of the Universe and «==I
repept === theredy finally discover that we are most prodadly
here for local information=-gathering and local-Universe prodlem-
a:}ving in support of the integrity of eternmally regoerative
verse.

The duildup of atmospheric ecardon dioxide poses one of the
most eballenging prodlems that humanity has ever been faced witk,
Gaien evolution 48 “forcing our band" so-to-speak. Peoples ¢f the
morlé must either acknowledge the magnitude and seriousness ¢f the
prodlenm, lay down their arms, and Join together in g world-around
effort to Teplenisk our scils or endure untold suffering.

TSG3.C02 02/24/88 PG. 2:5.2:18.4.2:62 SECTION 4 (BLUE)
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- 12 we choose to assist Gala 4in her offorts to sustiain her
ecological dntegrity, the rewards will be great. Humans will dis-
cover the synergistic and precessional depefits that result fronm
conscious cooperation. It would de dmpossidle, after all, to mount
such :‘:anivc glodtal effort and support a mDuclear arms race at the
saxe e, '

. Fature, Einstein reminded ﬁl. is "sudtle, But pot malicious,.®
Ehe has given us a cheice,; That ehoice, summed up prophetically
vy Puller 48 "utopia or odlivion."
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. Section 4,3: Engineering Philosophy ERS Report # B0
of Corbining Top-Down and Bottom-Up CSIRI 4 A-1098-
Systems Analyses. Prepared for 1S

Portland, 7/9/8

ENGINEERING PHILOSOPHY OF COMBINING TOP-DOWN AND
BOTTOM-UP SYSTEMS ANALYSES OF CLIMATE CHANGE.

FRED B. WOOD, Sr. (or I1I)
2346 Lansford Ave.
San Jose, CR 95125 USA
{L0B) 723-7818

Abstract

The problem is what is happening to the climate, and what can we
do about it to preserve the food supply for the five billion people who
inhabit the Earth?

Philosophvy, Using both a top-down and a bottom-up approach to the
climate change problem, we predict that the elapsed time to sclve the
problems of climate change could be reduced by breaking the problems up
into six section.

Science, From the Science perspective, we review the structure
of cycles of ICE ERA's, ICE EPOCH's, ICE AGE CYCLES, INTERGLACIAL WARM
PERIODS, and LITTLE ICE AGES. We identify numerically which ERA,
EPOCH, CYCLE, and PERIOD we are in, and translate both the simple
greenhouse warming thesis and the soil nutrition glacial cycle thesis
into terms of where are we on the levels c¢f glaciation time charts.

)y Decision & Strategv. This discussion leads to the need for
people concerned over the environment and climate change to develcop
three types of consciousness: Individual, Social and Geophysical.
These form a triple pentagon for coevoluticon with the biosphere.

Eneineering, This section includes a comparison of present
temperature data with trends predicted by the nmutrition-glacial cycle
thesis,

Eroduction. This discussion accounts for the materials needed
for reforestation and remineralization such as seedlings and rock
dust, and the equipment needed such as tree planting machines and rock
grinders plus alternative energy technologies.

Emergency Action, This discussion relates to calculations of the
rate of reforestation needed to reduce the CO/2 level fast enough to
prevent world-wide crop 1losses that would bring massive starvation to
our planet.

Philosophy
Using both a top~down and a bottom-up approach to the climate
change problem, we predict that the elapsed time to solve the problems
of climate change could be reduced by breaking the problems up into six
sections described above. From the Philosophy perspective, we review
thirteen different hypotheses on climate change, not just the simple
greenhouse warming thesis. These alternative hypotheses and the

forty-five experiments against which they should be checked are listed
in the 1987 ISGSR Conference Proceedings [19).

Science,
claciation
4=9



CLIMARTE : TOP-DOWN+BOTTOM-UP

What does science tell us about the current climate change? The
history of ice ages on planet Earth is summarized in Fig. 1, which is
based on an illustration in the Time-Life Series [4). In terms of
Glaciation Cycles:

We are near Year 10,800 of

the 23-rd Inter-Glacial WARM PERIOD of 10,000-12,500 years of
the 23-rd 70,000-120,000 year ICE AGE cycle in

the 6-th ICE EPOCH of 2 million-4 million years of

the 7-th ICE ERA of 65 million-100 million years in

the 4.6 billion years of Planet Earth.

Top-Dowp

From the Science perspective, we review a Top-Down approach to
understanding the structure of <the ice age cycles. Even if one
believes that the greenhouse warming will cancel out the ice age
cycles, one needs to show a functional diagram and/or sample
calculations of the process. The cycles of ICE ERA's are shown with

more scientific details in the Cambridge Encvclopedia [11].

The next step in developing a more comprehensive top-down analysis
would be to develop a one-dimensional simulation of the climate system
starting with the block diagram suggested by Fred B. Wood, Jr. ({17]

Bottom-Up

The Bottom-Up approach starts with physical properties such as the
gas molecules of the atmosphere, the water in the oceans, and the land
masses. The computer simulations of climate have progressed from
energy balance climate models to one dimensional radiative-convective
climate models to two-dimensional climate models to three-dimensional
general circulation climate models. Then computer simulation programs
are written to connect everything together and to make computer runs of

the simulation programs to see what happens as the atmospheric carbon
dioxide quantity is increased {9].

For a npumber of years the American Society for Cybernetics has
maintained a rule that a reliable computer simulation of a system
should have at least two different types of simulation models to
compare before one can consider either one of them reliable. What is
lacking in the simulation of climate change is existence of two
sufficiently different simulation approaches to meet this criterion. A
simple one-dimensional top-down simulation of the climate system
including the so0il minerals, trees, and other vegetation would be an
important step toward testing the current models against this
criterion.

Decision & Stratesy,
This discussion leads to the need for people concerned over the
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CLIMRTE: TOP-DOWN+BOTTOM-UP

environment and climate change to develop three types of consciousness:
Individual, Social and Geophysical. These form a triple pentagon for
coevolution with the biosphere as shown in Fig. 2.

Individual ¢ .

For the individual to be effective, either doing research on
climate change, or as a political activist taking emergency action, he
or she must review a number of areas within the scope of his or her
individual consciousness: Ethics; Sub-Conscjious Script [10); Nutrition
& Exercise; Psychological Awakening; Resolution of Codependency.

Social Consciousness

For groups of people to develop a successful political action plan
for the protection of the environment, for climate stabilization, or
for a more narrow sphere of interest such as women's rights, they need
to understand a group of social concepts such as: The Partnership Way
[5,6] {(Male & Female Cooperative decision Making); Business Decision
Theory including the Regret Matrix {21); Reconstructive Knowledge
{22): Cooperation between Nations through the UN and UNEP; and the
Perception of Tools of Production.

It is particularly impertant for special groups such as those
working for women's rights develop a Geophysical Consciocusness to
enable them to wunderstand how climate change could disturb the social
institutions that protect their rights.

Geophysical Consciousness

Alden Bryant hes defined the "Environmental Pentagon" {3] as the
five major components of climate change: Soil, Forests, €0/2, Oceans
and Ice.

£ngi ing.

There has been discussicn as to whether the Hamaker Thesis on
Soil-Nutrition Driven Glacial Cycles should go in the science or
engineering sections. It now appears that it should be treated in both
sections. The Hamaker Thesis is a science hypothesis in which parts
are still in the qualitative stage of development that makes it
difficult to apply the usual quantitative tests in testing scientific
hypotheses. However the Hamaker Thesis is valuable as an engineering
guide in estimating possible future states of nature to use in bus;ness
management type decision theory under uncertainty.

This section includes a comparison of present temperature data
with trends predicted by the nutrition-glacial cycle thesis. In Fig. 3
the top right square (D) shows that we have ten years of satellite
microwave sounding unit measurements of the Earth's surface temperature
{8). Since there is an irregular cyclic variation of varying period
from ten to fifteen years it may take thirty years of data toc obtain
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CLIMATE: TOP-DOWN+BOTTOM-UP

proof of whether it is warming or cocling directly from surface
temperatures.

Even -though there are questions about the proper placing of
thermometers, the 100-year temperature data can help us see where are.
In Fig. 3 for Northern (A), Tropic (B), and Southern (C) latitudes the
solid curves are the five-year running means of surface temperature
anomaly. For the recent part of curve A the annual mean values are
plotted as dots.

Examining the dots for the last thirty years shows that the annual
mean temperatures are becoming very irregular, while in 1955-1%60 the
annual and the five-year xrunning mean values were very close. It is
known that many records for hottest and coldest temperatures in 100
yvears have been broken in the last few years. There are signs that the
greenhouse warming effect is storing more energy in the atmosphere
which may be leading to more non-linear chaotic processes not
predictable by our present computer simulation programs.

The long straight lines are straight line approximations to the
five-year running mean lines. The 1long dash lines are predictions
made by Hamaker in 1983 [7] on the basis of the Hamaker Thesis. The
scatter of the annual mean dots tend to show a slight warming, but this
warming 3is still within the ten to fifteern year wvariation in
temperature from unidentified sources. In twenty years we should have
accurate data on where the earth surface temperature is going.

Research by Woillard in France has shown that the previous
transition from interglacial warm zone vegetation to arctic vegetation
occurred in less than twenty years [14]). If we wait for verification
of the cooling associated with glaciation, we may wait until it is too
late to stop the glaciation and two or three billion people could die
of starvation on our planet.

Therefor I recommend that we move at full speed to reforest the
earth, remineralize the so0il, reduce the burning of fossil fuels, and
convert to alternative energy sources such at thermal electric power
plants.

Production.

This discussion accounts for the materials needed for
reforestation and remineralization such as seedlings and rock dust,
and the equipment needed such as tree planting machines and rock
grinders plus alternative energy technologies. Potential sources of
rock grinders and other materials are reported in the newsletter: Soil

Remineralization [i2].
Emergency Action.

This discussion relates to calculations of the rate of
reforestation needed to reduce the CO/2 level fast enough to prevent
world-wide crop losses that would bring massive starvation to our
planet. Alden Bryant has prepared reports on possible rates of
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CLIMATE : TOP-DOWN+BOTTOM-UP

reforestation and compared the results with the rate of which the 00/2
is rising [2,3].

Conclusions

Engineering, Production, and Emergency Action components of the program
lead to the conclusion that even the opposing groups of
environmentalists can agreed on a common plan of reforestation,
stopping the logeging of tropical and temperate rain forests, stopping
the - burning of fossil fuels, developing of alternative energy sources,
remineralization of the soil, étc.

References;: A very abridged reference list is printed below. The full
reference list is available from the author.

[1) Bryant(1987) [8] Hansen{1988) [15) Wood,Jr(1988)
{2) Bryant(1989) (9] Henderson-Sellers(87)[16) Wood,Jr(1588)
{3) Bryant{1990) [10)} Kappas {17) Wood,Jr(1989)
[4} Chorlton(1983) [11) Smith{1982) {18} Wood,Jr{1990)
[5) Eisler{1987) 12} SR {19] Wood,5r(1987)
[6] Eisler(1990) {13) Spencer(1990) [20] Wood,Sxr(1990)
{7] Hamaker(1983) [14) Woillardi{1979) f21) Lial{1974)
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SECTION 5: PRODUCTION OF MATERIALS, TOOLS, AND SYSTEMS. (TAN)

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

Rock dust for remineralization.

Tree seeds and seedlings.
Tools neded for the project:

Rock grinders to produce gravel dust.

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

B 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 Soil
Remineralization B Network Newsletter, 3 t¢ &4 issues per vyear.
Send &12 for subscription to:

SR
152 South Street
Northampton:, MA C106&10

For an outline of a carbon dioxide budget see next page. Further
details available from

Earth Regeneration Society
14428 Walnut Street, #57
Berkeley, CR 94709

{&#15) 525-4R77

For a general reference on computer modelling of ecclogical systems,
see’

Howard T. Odum, Systems Ecologvy New York City:
Wiley-Interscience Publication, John Wiley & Sons (1683)

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

A. Henderson-Sellers and K. McGuffie, A Climate Modelling Primer
Chichester, England: John Wiley & Sons (1987)
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SECTION 6: EMERGENCY ACTION APPROACH: Development and carrying out
emergency programs such as remineralization and reforestation to
stabilize climate.

R SCORECARD TO HELP THE INDIVIDUAL ACCOUNT FOR HIS SHARE
OF RESTORING THE EARTH AND DEVELOPING LEVERAGE WITH THE
POLITICARL SYSTEM
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It is proposed “BCORECARDS" be maintained to show how each group, by

geographical locatien,
problem 43 doing.

level 4n <the hierarchy, and segnment of the
1f 4ndividuals - and small groups do their

proportionate part of say, reforestation, then they can put pressure
upoen the higher levels of organization to do their part.

WHAT ARE THE
SOLUTIONS ?

imply, @ full worldwide, maximum effort on
n earth regeneration program.

An earth regeneration program means:

33 STOP DEFORESTATION

Forests are being destroyed at a rate
Quivalent to losing the size of t{ae
ountry ©f Austria every year, and this
ate is increasing. This process releases
arbon  into the atmosphere and reduces the
bility to balance C0/2 in the atmosphere
hrough photosynthesis. _

'3 §TOP BURNING FOSSIL FUELS.

AND FIND NON NUCLEAR
ALTERNATIVES

Ooal, oil and gas, when burned, release
/2 into the atmosphere., (0/2 is being
at into the atnosphere through burning
fossil fuels at an alarming rate.

Wuclear alternatives are not acceptable to
this organization nor the health and
rlfare of the pecple of the world.
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83 REFOREST AT THE RATE OF
500,000 SQUARE KILOMETERS OF
NET GROWTH PER ANNUM FOR THE
NEXT 30 YEARS. *

To Teduce D/2,
increased.

T

photosynthesis must be
A net increase in forest growth

of 500,000 square kiloweters for 30 years

should pull

encugh earbon cut of the

atmosphere to return the (0/2 levels to

well under 300 parts per million.

s$ss REMINERALIZE THE 80ILS OF
THE EARTH TO RESTORE THE MHEALTH

OF THE SOILS, S0IL ORGANISMS
AND THEN THE TREES.

A glacial cycle remineralizes the soils
over & long period of time. This is
acconpl ished glacier movements and
wind blowing of glacial dust. WVolcanic
activity spreads minerals throughout the
world.,  ( Mt. St. Helens sent wolcanic dust
throughout  the werld as do all volcances.)
Wlcanic activity is greatly increased
during a glacial pericd.

What must be accorplished 45 ¢o
artificially remineralize the earth, Not
mxh zyock dust per acre is needed, A
muner of countries and individuals in many
sore countries including our own, are
already doing this on increasingly larger
scales., This effort restores the mineral
balance to the s0ils, This improves the
survival ability of micro-crganisms, the
p0ils and consequently the trees,

e R WS e SR e e e e S B e
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Sec. 6.1 A PLAN FOR SOCIAL ACTION IN REDUCTION
OF ATMOSPEERIC CARBON DIOXIDE AND CLIMATE STABILIZATION.

DPr. Julianne Malveaux, Economist
Alden Bryant, President
Earth Regeneration Society, Inc.
470 Vassar Avenue, Berkeley, California 94708

ABSTRACT 5/26/86

According to Professor Aleksis Dreimanis of the International
Quaternary Research Association we are in the jinterglacial/glacial
transition, we should understand what is fAappening, the human role in
the process, and should organize a global response.

. 1

The rising CO/2 level 4in our atmosphere relates to a more
complex combination of phenomena than is generally recognized. The
twve major CO0/2 processes at present are (1) the exponentially rising
amount of CO/2 4n the atmosphere due to burning of fossil fuels and
(2) the exponentially rising level of CO/2 due to a collapse of the
80il and ‘sree sub-system (that norzmally absorbed CO/2) at the enc of
the present -interglacial period. Our planet has gone through 17 or
more cycles of approximately 70,000 to 110,000 years of glaciation
with about 10,000 years of dnterglacial warm period. The planet

. developed our present human civilization during this time, which is

now coming to an end. The rising CO/2 triggers the deposits ©of more
snow and ice on the poles leading to the glaciation., For our world
economy to survive the threat of glaciation and the severe weather
changes and drought that accompany the start of glaciation, we must
begin a program of (1) reducing the burning of fossil fuels that add
to the CO/2 and (2) massive reforestation, with remineralization of
the scil, to restore the natural CO/2 eco-systen.

An Earth Regeneration Program is global in nature. A 20 millicn
job program for the Unitog States, &8s part ©of international
cooperation, is a reversal of the trend toward high technology jobs,
service work and increasing permanently unemployed population. It

means bringing to bear all possible labor in the next four years and

maximum program for the following years until we know whether or not
we are able to reverse the C0/2 buildup, move back from the current
345 parts per million 4in the atmosphere toward the 280 ppm of the
interglacial pericd. <This {5 the interaction of geophysics with
sconomics, engineering and forestry. It is » shift to developing
minority employment, £full employment of labor rescurces, all those
who need and are able to work. It means real attention to community
survival priorities, educational and social. Alternative budget
priorities include urban revitalization, socil-forest-snergy work, job
training or retraining and child care. This is technology and labor

~ transition. It has 4ts Dbase in labor, management, and community

participation, It is application of general gystems analysis and
planning on a scale never before needed or proposed.
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Table 1

v, f. mmlr'rﬂm o= FARTH REGENERATION PROGRAM
Drployment by Incustry Grogp
Dploynent, Thousands of Jobs
(1) (2) {3) €4) (5

1984 1989 Trans- v Total Cols.
Actual Estimate fer Jobs (2) to (5)

Agriculture . 295 2920 840 3 4as0
RMeineralization 3 000 $ 000 é 00D
Porestry, and fisheries 80 90 90
Meforestation $00 2 400 2 900
ek for mi.mraliutiu-; =7 6= ?gg, 50 gg
Manutacturing 1% 952 20 50 $00 1130 21 9%0
Durable manufacturing 11 858 32 050 $00 650 13 240
Nendurable manufacturing 8104 B 200 440 8 680
Transportation, comunication -
and utilities $ 636 $ 720 420 6 140
Transportation 3 209 3 230 180 3 40
Comnications 1 397 1 840 170 1610
Ablic (rilities 1030 3 050 [ 1120
Wolesale and retail trade 2 976 24 200 1330 28583
piiiond it 6290 6400 100> 340 6 640
Services 24 296 24 920 <500> ] 320 25 640
Construction LB Fy 6 100 1000 482 11 920
Gverreent enterprises 1 485 1810 80 1 550
ecial industries 1615 1700 20 3 M0
. Sub-Total 92883 94500 2100 17820 11¢ 120
o Tocagy (feerel. mrate 15760 16400 100> 3850 18 180
foreign participation 300 $00
nilitary 2100 2100 <2 000> 90 190
Total 310 743 113 000 o= 20000 233 000

1984 Actuals (down to Sub-Total) are taken from the Bureay of lator Statistics,
June 1985, 155 sector tadb run “Time-series date for inputecutput fndustries = output,
price, and aployment (1972-51C definitions). The estimates are those of the author.
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Section 6.2: Local Actiocon Plans in Cochabamba, Bolivia.

The following is a transcription of a speech by Dr. Fred
Bernard Wood to the City Council of Cochabamba, Bolivia,
on July 27, 1990, (File No. A-1135)

Honorable Licendiado Carlos @Quiroga Blance, Members of the
Municapal Council of Cochabamba, and othr guests: Thank you for
inviting me to be your guest of honor. Although I have been
involved inthe development of advanced communication technology
for several decades, since 1%5%7 - and verv intensively since 1982
- I decided tc¢ work on problems of global climate instability
because of its enormous threat to life on this planet.

**HONORABLE LIC. CARLOS QUIROGA BLANCO, MIEMBROS DEL CONSEJO
MUNICIPAL DE COCHABAMBA, DISTUINGIDA CONCURRENCIA: LES AGRADEZCO

POR DECLARARME HUESPED DE HONOR DE COCHABAMBA. AUNQUE ES CIERTO
QUE POR DECADAS MI TRABAJO CONSISTIO EN CONTRIBUIR AL DESARROLLODE
SYSTEMAS AVANZADOS DE COMUNICACIONES, DESDE 1857 Y MUY INTENSAMENTE
DESDE 1982, MI TRABAJO SE CONCENTRO EN ASPECTOS DE INESTABILIDAD
CLIMATICA GLCBAL, DEBIDO AL ENORME PELIGRO QUE REPRESENTA TaL
FENOMENO PARA LA VIDA EN ESTA PLANETA,

I am pleased that the World Emergency Campaign for Global Climatic
Stabilization that was launched by Bolivia in 1989, was conceived
in Cochabamba. I understand that the Cochabamba group of that
campaign, is in the process of developing its carbon dioxide
budget; this effort will be a very important event to show the
country and the United Nations what one c¢ity can do without
waiting for the rest of the worid.

**¥ES UNA GRAN ALEGRIA PARA MI SABER QUE LA CAMPANA MUXNDIAL DE
EMERGENCIA PARA LA ESTABILIZATION CLIMATICA GLOBAL QUE FUE LANZADA
POR BOLIVIA EN 1989, PRACTICAMENTE SE CONCIBIC EN LA CIUDAD DE
COCHABAMEA. ENTIENDO QUE LA REGIONAL DE COCHABAMBA DE DICHA
CAMPANA ESTA EN EL PROCESO DE DESARRCLLAR SU PROPIO BALANCE DE
DIOXIDO DE CARBONO; ESTE ESFUERZO SERA MUY IMPORTANTE PARA
DEMOSTRAR A VUESTRO PAIS Y A LAS NACIONES UNIDAS LO QUE UNA CIUDAD
PUEDE HACER SIN ESTAR ESPERANDO AL RESTO DEL MUNDO,

The Beolivian branch of the Earth Regeneration Society and the
Global Climate Change Group of the Internatinal Society for
Systems Science, have supplied to the campaign an outline of what
is needed for a carbon dioxide budget. I understand that the city
of Cochabamba has decided not only to endorse that campaign, but
toe actively participate in it. Carlos Aliaga Uria, as the
initiator and coordinator of +that campaign, and as the current
representative of those groups in Bolivia, will be able to assist
and advise the City of Cochabamba in calculating the amount of
carbon dioxide put into the atmosphere and the amount of carbon
dioxide removed from it.

**[,A DIVISION BOLIVIANA DE LA SOCIEDAD PARA LA REGENERACION DEL
PLANETA TIERRA Y EL GRUPO PARA ESTUDIOS DE CAMBIOS CLIMATICOS
GLOBALES DE LA SOCIEDAD INTERNACIONAL DE CIENCIA SISTEMICA,
PROPORCIONARON A LA CAMPANA UN LISTADC DE LO QUE SE REQUIERE PARA
DESARROOLLAR UN BALANCE DE DIOXIDO DE CARBONO ATMOSFERICO.
ENTIENDO QUE LA CIUDAD DE COCHABAMBA NO SOLO APOYARA LA CAMPANA
SINO QUE PARTICIPARA EN LA MISMA ACTIVAMENTE. CARLOS ALIAGA URIA,
COMC EL INICIADOR Y COORDINADPCR DE DICHA CAMPANA, Y COMO EL ACTUAL
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REPRESENTANTE EN BOLIVIA DE LAS SOCIEDADES ANTEDICHAS, PODRA
ASISTIR Y ASESORAR A LA CIUDAD DE COCHABAMBA EN CALCULAR EL MONTO

DE DIOXIDO DE CARBONO EMANADO A LA ATMOSFERA Y EL MONTO REMOVIDO
DE LA ATMOSFERA.

This will involve counting the number of automobiles, taxis,
trucks, and busses operating in the city; the amount of trees
that are cut in the area: measuring the amount of scil erosion
and mineral depletion of the soil in Cochabamba. The above will
allow the monitoring of how much carbon dioxide is being put into
the (or removed the air) in Cochabamba. By meitoring the
atmospheric €0/2 and by reducing it as much as possible, we will
have, as a civilization, a chance to contribute in regenerating
the earth's capacity to sustain life.

**xDICHC TRABAJO INVOLUCRA ACCIONES TALES COMO EL CUENTEO DEL NUMERO
DE AUTOMOVILES, TAXIS, CAMIONES Y OTROS VEHICULOS OPERANDO EN LA
CIUDAD; THE MONTC DE ARBOLES QUE ESTAN SIENDO CORTADOS, LA CANTIDAD
DE EROSION DEL SUELO Y LA PERDIDA DE MINERALES. LO AKNTERIOR SERA
NECESARIO PARA MONITOREAR LA CANTIDAD DE DIOXIDO DE CARBONO QUE SE
EMANA Y REMUEVE DE LA ATMOSFERA. MONITOREANDO EL MONTO DE DIOXIDO
DE CARBONC EN LA ATMOSFERA Y REDUCIENDO LA MAYOR CANTIDAD DE DICHO
GAS, TENDREMOS, COMO CIVILIZACION LA OPORTUNIDAD DE CONTRIBUIR A
LA REGENERACION DE LA CAPABILIDAD DE LA TIERRA A MANTENER LA VIDA
EN ESTE PLANETA. |
Again I thank vyou for giving to me such high bonor; I_wish you
the very best in participating and strengthening that lmertant
campaign started in June of 1989 in your city. I would llke'to
also thank the financial sponsors fo this stage of the campaign
which included my visit to Belivia - the participation of the
financal sponsors has been and will be decisive in getting the
work done. Finally, I want to thank the campaign itself hoping
that my participaton in this stage of it has been positive.

NUEVAMENTE QUIERO AGRADECER AL CONSEJO MUNICIPAL POR HABERME HECHO
ESTE HOMENAJE; DE MI PARTE DESEO TODO LO MEJOR EN VUESTRO TRABAJO
DE PARTICIPAR Y FORTALECER AQUELLA CAMPANA QUE SE INICIC EN 1989
EN VUEETRA CIUDAD. DESEO TAMBIEN AGRADECER A LOS FINANCIADORES DE
ESTA ETaPA DE LA CAMPANA QUE INCLUYO MI VISITA A BOLIVIA -LaA
PARTICIPACION DE LOS FINANCIADORES HA SIDC Y SERA DECISIVA EN
ASEGURARNOS QUE LAS COSAS MARCHEN. FINALMENTE, DESEQ AGRADECER A

LA CAMPANA MISMA Y DESEO QUE MI PARTICIPACION EN ESTA ETAPA DE
AQUELLA HAYA SIDC POSITIVA,
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SECTION 7: BIBLIOGRAPHY

BIBLIOGRAPHY: This section 1is reserved for
biblicgraphies, 1lists of bibliographies and
supplementary bibliographies, followed by an
Index.

This is part of a loose-leaf cumulative handbook on COEVOLUTION
WITH THE BICSPHERE with emphasis on our understanding of the SOIL
NUTRITION theory of GLACIAL CYCLES.
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and Biochemical Changes in the Soil Community,'" pp. 64B-673.
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7

Ssvystem
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SECTION B: INDEX
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