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Why are computer slimulation studles of the impact of rising carbon dloxlide
Iin the atmosphere predicting warming of our planet, while meteorological
records and the deterioration of the citrus Industry In Florlida Indicate a
coolling? Perhaps climate researchers have neglected the effects of the
trees on the land and the microorganisms In the ocean that add Important
feedback 1loops to the Biospherlc system. Use of the GAIA hypothesls should
help the climatologlists find the mlssing elements In thelr models.

Both sclentists and c¢ltlzens need to develop a geophysical or tectenle-
blospherical-atmospherlc consclousness to understand the evelutlen of the
biosphere. For two mlllion years we have been In an lce Age which has
subcycles of 70,000 to 120,000 year glaclal periods followed by 10,000 to
12,500 vyear Interglaclal warm periods. We are near the end of the present
interglacial perlod.

During the 1last glacial period the Neanderthal Man disappeared after 90,000
years of a 120K vyear glaclal perlod. The Cro-Magnon Man meved south and
survived 1longer. Modern Man developed closer to the equator and repopulated
the rest of the planet at the end of the giacial perlod.

Steps are belng taken to organlze the Internatlional Geosphere-~ Blosphere
Program (1GBP) to facllitate study of these problems by Internatienal teams
of sclentists. It s estimated that the IGBP wil)l be fully orzanlzed by
1990 and substantlal research resuits wlll be obtalned by the year 2000,
The U.S Department of Energy 1Is conducting a research pregram en €arben
Dioxide and Climate, and expects to complete an assessmert of the Impact of
€o/2 by about 1990, The most comprehenslve thesls on how the Blosphere
functions is the Hamaker Thesls published In 1982, whieh predlcted that 1384
was the 1last chance for humankind to step thke present shift to slaclatlen,
with severe crop damage by 1990, and few people jeft allve by 1995,

If the Hamaker Thesls ts correct, both the TOE Assessment and the IGBP wll}
have tasted the thesls too late to do anything about tt. Durlng Worid War 1}
American sclentists reorgenized to focus on the erlses threatening
civilization. In the shadow of an Impending transitioen Inte a giactal
period, we need to vreorganlze our wcrk on clinate problems Into five
separate but cooperating parts to facllltate the develeopment of a
coevolutionary relationshlp with the Biosphere: SCIENCE research In
climatolegy, forestry, soll sclence, tectonlics, et cetera; ENSINEERING and
eeneral systems development of conceptual models and ccmputer models of the
glaclal and climate cycles; FHILDSNPHICAL studles to review the approach
of the scientists and englineers for completeness; EDUCATIONAL projects to
develop materlals to educate the public on climate tssues; and POLIEY
studies to make assessments c¢f the risks Involved im alternative policles.
An on-line magazlne has beer set up on a computer bulletln board (LT8R}
269-7045 to make avallable notes on what Is happening in the five different
areas.
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"The Gaia Hypothesis, Glaciation and Climate Cycles: How can Humankind
Cevelop a Shared Coevolutionary Relatlonship with the Blosphere?"

Fred Bernard Wood

Why are computer simulation studies of the impact of rising carbo
dioxide In the atmosphere predicting warming of our planet (1,2)
while meteorological records and the deterioration of the clitru
Industry in Florida Indicate a cooling (3)7 Perhaps c¢limat
researchers have neglected the effects of the trees on the land an
the microorganisms 1In. the ocean that add Important feedback loops t
the Biospherli c system. Examination of the processes in the Blospher
that contribute to climate change indicate that about twenty-flv
fields of science are iInvolved. It may be that scientists working o
climate problems are having difficulty In establishing 1lnkage
between the twenty five fields of science.

Use of general systems theory may help the scientlsts focus on th
appropriate flelds of sclence necessary to get a more complete plctur
of climate change oprocesses (4,5,6). Miller and Miller have made
study of the earth as a system (7), in which they consider the eart
as a mixed 1lving and nonliving svystem. Their analyslis brough
together many of the pieces from the twenty-five fields of sclence
but still missed some Important inter-relationships between phenomen
in different fields of sclience. Some action. 1tlnkage 1s require
between scientists In the different subfields. Use of the GAlI
hypothesis (8) 1In addition to wusing a general systems philosoph
should help the climatologists find the missing elements In thel
models and to establish the necessary action linkage (9).

Both scientists and citizens need to develop a geophysical o
tectonic-biospherical-atmospheric consclousness to understand th
evolutlon of the biosphere. Much of the current llterature on climat
change talks about the carbon dloxide levels in the atomoshere for
range of 100 years or the current century. We need to.be conscious o
the history of carbon dioxlide on our planet back to 4.5 hillion year
to put present changes 1In perspective. The percentage .of carbo
dioxide 1In the atmosphere 1s. plotted 1In Figure 1 from 4.5 billio
years before present to now (10).
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For two million vyears we have been in an lce Age which has subcvcles
of 70,000; to 120,000 year glacial periods followed by 10,000 tc
12,500 vyear interglacial warm periods. We are near the end of the
present inter glacial period. Seventeen cycles of glaciation have beer
identified in the period of two million vears before present to now.
The last three <cycles of glaciation are shown in Figure 2. A first
approximation theoretical curve 1is shown by "A"s (11} and the
experimental curve determined by paleoclimatological research in showr
by "E"s (12). Tracing the "A"s in Fig. 2, one can see interglacial
periods of approximately 10,000 vyears with the global ice volume at
slightly more than 30 million cublc kilometers, starting at 250,D0(
vears b.p., 130,000, and 16,000. In the approximate theory the lce
volume rises gradually over the 70,000 to 120,000 glacial periods anc
drops abruptly at the change to interglaclal.

X 10,000 vears b.p.
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During the 1last glacial period the Neanderthal Man disappeared after
ap, 000 vyears of a 120K year glacial period. The Cro-Magnon Man moved
south and survived longer. Modern Man developed c¢loser to the equator
and repopulated the rest of the planet at the end of the glacial
period. Are we moving Into the next glacial period? Unless something
is changing compared to previous cycles, the projection of the curves
of Fig. 2 would indicate we are moving into the next glacial period
soon. Scientists do not agree on exactly how or when the next glacial
perlod will start.

There appears to be a functional relationship between the percentage
of <carbon dioxide 1In the atmosphere, the glacial ice volume on our
planet, and the mnld latituds alr temperature. These values are
plotted 1in Figures 3, 4, and 5. Details on the processes lnvolved and
a bibliography on the carbon dicoxide curve of Fig. 3 are avallable In
a report of the Earth Regereration Society (13). The recent part of
the carbon dioxlide curve 1is plotted in Figure 6. This exponential
rise of the carbon dioxide is attributed -o the expcnentially rising
burning of fossil fuels and the increasing destructon of the world's
forests.

Fcr 2 comprekensive study of climate histcry and a summary of present
problems, see the book by Stephen H. Schneider and Randi Loner (1L).
M, N. Moiseev of the Academy of Sclences eof the U,S5.S.R. has proposed
that mankind develop a deeper understanding of how the biosphere
func+ions, so that we can work with nature in determinipg the future
evoluction of the biosphere -- 1.e., coevolution (15). John Hamaker, a
mechanlcal engineer, has developed a comprehensive theslis on how the
major comporents of the glacial cycle function and a pltan for action
to save civilization (16,17), but no test of Hamaker's thesls has been
published by the sclentlflic community.

Hamaker's thesis consists of the following parts:

Part A: Danger to civilization due to soil demineralization,
deforestation, rlsing carbon dioxide from fossil fuel burning and
loss of forests, starting of glaciation for next 90,000 year
glacial perlod, climate changes at beginning of the glacial
period, 1loss of temperate zone crop growing season length, severe
crop failures, and widespread starvation.

Par+ B: The Money Crisis: Investment money 1Is rising
exponentially in a way that money 1is reinvested to make. more
money, lnstead of supporting a sound economy and soclal order,
Part C: World population has far ocutstripped resources.

Figures 7A and 7B show a block diagram for use in explaining the basl:
for Part A of the Hamaker Thesis. This diagram Is an extension of one
developed by Charles Francois of Buenos Aires, Argentina. Reports are
available from the Earth Regeneratlon Society containing an expande«
version of this dlagram with more details (18),
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SHARED COEVOLUTION
by with
MEN & WOMEN the BIOSPHERE
« )y ) SCIENTIFiIC RESEARCH:

It s important that the basic research in the
approx. 25 fields of science involved in under-
standing the climate and glacial cycles be
accelerated.

¢ )y ENGINEERING SYNTHESIS:
The development of an adequate theory of climate
change requies a systhesis of concepts from over
25 fields of science and the development of con-
ceptual models and computer 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 1s some action linkage
between the specialists in the different fields
and the generalists.

C Y ¢ PHILOSOHICAL 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 a3 starter
the procedures developed by the Society for
Computer Simulation can be expanded to the
climate medaels (21).

¢ Yy 2 EDUCATI!IONAL DEVELCPMENT:
To prepare the public and their representatves
In Congress to deal wilth the glaciaticn 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, photecsynthesls, the
atomosphere, the carbon cycle in the biosphere,
and a zeneral tectonic-biospheric-atmospheric
consciousness.

¢ )y ) BECISION FACILITATORS:
We nesd to develop people with skills In aiding
people to make decisions where Incomplete data
is avaliable such that estimates of the risk
involved in waiting for comglete scientific
nproof.

e i - AR e v v AN A M e S e v N S N T S S R SR e W e e Em Em W e e P Ak mr v M Em e e

Fig. 9. Checklist of Functional Subdivisions of the Problem of
Cl1imate Change Related to the Glacial Cycle, Tactonic Actilvity,
Soil Deminerali mtion, Dying Forests, & Rising Carbon Dioxide in
the Atmospher e



If the Hamaker Thesis is correct, both the DOE assessment and the |GRE
will bhave tested the thesis teo latz to do anything ahout it. During
World Wear I American sclentists reorganized to focus oin the crises
threatening civilization. In the shadow of an impencing transitior
intc a glacizl period, we need tc reorganize cur work on climate
problems into flve separate btut cecperatirg parts to facilitate the
develorment of a ccevolutionary relationship with the Bicesphere:
SCIENCE  research In climateology, forestry, soil sclence, tectonics, et
cetera; ENGIMEERING and general systerms development of conceptual
models and computer models of the glacial and climrate cycles;
PHILOSQFHICAL studies to review the approach ¢f the scientists and
engineers for completeness; EDUCATICGNAL projects to develop material
to ecucate the public on climate issues; and PGLICY studies to make
assessments of the risks Tnvolved in alternative policies,

An on-line magazine Is being set up on a computer bulletin board to
make available notes on wkat is happening in the five different areas.
To get ‘later information from the computer bulletin board, dial-u»
WOR/260-7045 at 300 baud with home computer or computer terminal.
“lhen vou get «carrier, send {wo carriage-returns and follow the
instructions. I you need more detailed Instructions Issue the
cemmand "read help'.

See the paser by Ald=zn Bryant (22) for an energency program to do what
we can to reduce the C0/?2 leve' without waiting for scientific
validation of tha Hamaker Thesls. |If we wait for detailed scientifi
validation, we may be exuosing another billion people to starvation.
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