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HISTORICAL NOTE

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

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

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

STATUS OF COPYRIGHT PERMISSIONS

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

Pages: Item:

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

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

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

4-5 >> L-7

6-3 >> 6-6&

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

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

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

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

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

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

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

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

SECTION 1: EDUCATION, GREEN COLOR
& ETRICS.

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

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

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

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

Philosophy, Economics, Education, & Ethics
Scientific Research

Decision & Strategy

Engineering

Production of Materials, Tools, & Systems
Emergency Action

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

e, Arm—— Insert Page 0-19 ~



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

ciimate research program in the United States.

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

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

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

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

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

1990 Program
Organized.

2000 Analysis
Completed,

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

1990 Assessment.

Hamaker Thesis
Predictions

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

1982 Hamaker Thesls
Published.

1884 Almost Last
Chance to Stop
Glaclatlion.

1940 Severe Crop
Damage.

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

PHILOSOPMICAL OVERSIGHT:
The services of philosophy professors are needed

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

models used In climate research.

As a starter

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

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

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

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

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

456-1441.

SCIENTIFIC
SECTION 2: RESEARCH SALMON COLOR

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

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

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

Alexandria,

Virginia:
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04/21/88

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

ultravioclet radiation imppact on vegetation,

and the glacial cycle

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

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

If we .

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

dioxide.



STRATEGY &
DECISION

SECTION 3: YELLOW COLOR

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

FORMAT AND DESCRIPTION FOR A CO/2 BUDGET

C0/2 Budget — soil, forest, energy work

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

Current
12 month Future
period period

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

from the atmosphere

Current
12 month Future
_period period

Plant life

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

SWENDS " " XXX XXX

grass lands " " XXX XXX
Soil

s0il remineralization, resulting in

renewed and faster plant growth XXX XXX
Energy

conservation (egquivalent C0/2 reduction) XXX XXX

{ Range of energy conservation and fossil
fuel offset activities ]

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

Total XXX XXX

Net effect on CO0/2 XXX XXX

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

a state or country O0/2 Budget)
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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
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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
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*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,
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