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| Assistant to the President for
| Science and Technology
| The White Haouse

Washington DC 20500

Dear Allan,

You will recall that the Evans committee on Policy
Implications of Glebal Warming encompassed a panel on
Adaptation. I am chairman.

The Adaptation report was released on Friday with subsequent
notice in the papers typified by the attached story from the
New York Times.

| Also I attach the Preface; Findings and Recommendations of
the report itself. My reason for attaching the Preface is
to show my obituary to Roger Revelle.

Should you or your people want to know mores, I am at your
service,

Paui;f;7wagg ner
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THE FY 1991 U.S. GLOBAL CHANGE RESEARCH PROGRAM
A Overview

What is driving the U.S. Global Change Research Program ?

World leaders are taking an increased interest in the economics and social
implications of global environmental changes, both natural and human-induced.
The 1988 midwestern U.S. drought underscored the potential effects of a warm,
dry summer, just as the climate of recent decades in the Sahel starkly reveals the
human tragedy that can occur in marginal-subsistence zones of a changing planet.
Furthermore, the very recent linking of the antarctic ozone "hole" to made-made
chlorofluorocarbons (CFC’s) and the current debate over humanity’s role in the
green house effect have placed the environment high on the national and
international agenda. In virtually all these issues, the salient feature is the
significant scientific uncertainty associated with predicting the behavior of the
coupled ocean-atmosphere-land system. The formidable costs associated with
addressing environmental changes require policy decisions be based on adequate
scientific knowledge. To provide this knowledge, the U.S. Global Change
Research Program (US/GCRP) has been developed as the pre-cursor component
of\ E.S. Government’s overall approach to global environmental change.

What is the U.S. Strategy for the US/GCRP ?

The US/GCRP has been developed through the Committee on Earth and
Environmental Sciences (CEES) of the Federal Coordinating Council for Science,
Engineering, and Technology (FCCSET), chaired by the Director of OSTP. The
program is driven by carefully established priorities, and by key scientific questions
the must be addressed to establish sound national and international policies that
address issues such as the "greenhouse effect" and global climate change, ozone
depletions, etc. The Program was developed as a government-wide and integrated
research program. It has been established in cooperation with the U.S. and
international scientific community, through the National Academy of Sciences
(NAS) and internationally through the International Council of Scientific Unions
(ICSU). The Program is also linked internationally to a substantial number of
other government agencies (though an outgrowth of the White House Conference,
the International Group of Funding Agencies for Global Change Research) and
to the relevant intergovernmental organizations of the United Nations. The
central goal and fundamental objectives of the program are:

Goal: To establish the scientific basis for national and international
policy making relating to natural and human-induced changes
in the global Earth system.




This goal will be implemented through the following overall objectives:
Objectives:

Establish an integrated, comprehensive long-term program of
documenting the Earth system on a global scale.

Conduct a program of focused studies to improve our
understanding of the physical, geological, chemical, biological,
and social processes that influence Earth system processes and
trends on global and regional scales.

Develop integrated conceptual and predictive Earth system
models.

How will the US/GCRP be implemented ?

The FY 1991 President’s Budget requests $1,034 million for the research program,
an increase of about 57% over the FY 1990 program. The US/GCRP is managed
through nine agencies (DOC, DOD, DOE, DOI, EPA, NASA, NSF,
SMITHSONIAN, AND US/DA), and is conducted in cooperation with a
substantial number (over 20 ) other countries. The U.S. is contributing about
50% of the total international effort, and is provid¢/'“the leadership in virtually
every case. 3
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Climate Change

Current Understanding and Recent Developments

The Climate System:

The Earth's climate is controlled by the input energy from the sun, by the radiative
balance of the atmosphere and by internal processes within the climate system. The
radiative balance depends upon the input of solar radiation and the atmospheric
concentrations of radiatively active trace gases (i.e., greenhouse gases), clouds and
aerosols. To predict changes in the climate system requires an understanding of future
changes in the atmospheric concentrations of greenhouse gases and aerosols, and the
processes that control the response of the climate system to natural and human-influenced
changes in the radiation balance.

Contemporary Changes in the Forcing of the Climate System:

Current Understanding: Natural greenhouse gases, primarily water vapor and
carbon dioxide, and to a lesser extent, methane, nitrous oxide and ozone, keep the Earth
much warmer than it would otherwise be. It is well documented that since the industrial
revolution the atmospheric concentrations of carbon dioxide, methane, nitrous oxide and
industrially produced chlorofluorocarbons (strong greenhouse gases) have been increasing
primarily due to human activities. However, there are many uncertainties concerning the
magnitudes of the sources and sinks of these greenhouse gases, hence their residence time
in the atmosphere. In particular, the magnitude of the uptake and release of carbon dioxide
by the oceans and terrestrial biosphere, and strengths of the individual sources of methane
and nitrous oxide are quite uncertain. These uncertainties limit our ability to understand the
quantitative consequences of particular emissions control strategies, e.g., it is difficult to
relate future emissions of carbon dioxide to growth in its atmospheric concentration. It
should be noted, however, that the time taken for atmospheric carbon dioxide to adjust to
changes in sources is of order 50-200 years, determined by the slow exchange of carbon
between surface waters and deeper layers of the ocean and the response of the terrestrial
biosphere. Consequently, carbon dioxide emitted into the atmosphere today will influence
the atmospheric abundance of carbon dioxide for centuries into the future, and the
atmospheric concentration of carbon dioxide will only respond slowly to changes in
emission rates.

. The most significant recent result is the suggestion, based
on observational data of atmospheric and oceanic carbon dioxide and theoretical models,
that the oceans are only a minor sink for anthropogenic carbon dioxide, and that the most
significant sink for anthropogenic carbon dioxide is uptake by extratropical terrestrial
ecosystems.

Historic Changes in the Forcing of the Climate System:

Current Understanding: The most reliable information on past atmospheric carbon
dioxide and methane concentrations is obtained by the analysis of air trapped in polar ice

cores. Analyses of ice cores from Vostock, Antarctica and Greenland have covered a full
glacial - interglacial cycle and show a strong correlation between changes in temperature
and changes in the atmospheric concentrations of carbon dioxide and methane. However,
because of the low (limited by the rate of occlusion) temporal resolution of the ice cores it is
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not possible to establish whether changes in temperature initiated changes in carbon dioxide
and methane, or vice-versa.

_ One time interval of particular interest is that of the
Younger-Dryas where rapid changes in atmospheric temperatures and carbon dioxide
concentrations were observed. While there is no rigorous model that can explain the
observed carbon dioxide and temperature variations, it has recently been speculated that
they are linked to large-scale changes in the interplay between biological, chemical and
physical processes in the oceans, but the detailed mechanisms are not understood.

Predictions of Climate Change:

Current Understanding: General Circulation Models (GCM's) are currently the
best available tools with which to predict changes in the Earth's climate in response to a
change in the atmospheric concentrations of trace gases or aerosols, solar activity, or
surface albedo. However, it must be recognized that the current GCM's have substantial
limitations. In particular, the prediction of global climate change is very sensitive to the
treatment of cloud-radiation interactions. Different cloud-radiation parameterizations in
GCM models lead to significant differences, up to a factor of three, in the magnitude of the
predicted global warming. Prediction of regional climate changes are very uncertain, and
are particularly sensitive to the treatment of ocean dynamics and ocean-atmosphere
interactions (the exchange of energy and chemicals between the atmosphere and the surface
waters, and between the surface waters and the deep oceans controls the rate of predicted
warming) , and to the terrestrial vegetation-atmosphere interactions (the transfer of energy
and moisture between land surfaces and the atmosphere). In addition to our current lack of
understanding of several key processes, today's computer capabilities severely limit the
spatial resolution of the GCMs. Consequently, while the current GCM:s represent the
overall climatology of the present climate system quite well and all predict that the Earth's
climate will warm in response to an increase in the atmospheric abundance of greenhouse
gases, it is clear that the predictions of the magnitude and timing of climate changes,
especially at the regional level, are considerably uncertain. In particular, accurate regional
predictions of changes in the mean state and variability of climatic parameters needed to
assess the impact of climatic change on agriculture, natural ecosystems, coastal regions,
and water resources (such as temperature, precipitation, evaporation, soil moisture and the
occurrence of severe storms at sub-continental scales) - all of central importance to the
modeling of economic impacts of global warming - are not possible at this time. Other
potentially important uncertainties concern feedbacks between climate change and
biogeochemical cycling, and possible non-linear feedbacks within the climate system itself,
i.e., a change in ocean circulation.

A key question is what do the GCM's predict for future climate changes based on
trace gas emission, recognizing that there are significant scientific uncertainties, and
assuming that there will be no long-term changes in solar irradiance or atmospheric aerosol
concentrations. Rather than discuss a number of complex emission scenarios it has been
traditional in the scientific community to assume that the atmospheric concentrations of
carbon dioxide and the other greenhouse gases will continue to increase at a rate such that
there will be a radiative equivalent of a carbon dioxide doubling sometime during the
middle of the next century. If this occurs then the GCM's predictions that are considered to
be most likely are that: (i) the £quilibrium increase in global mean surface temperature
should lie between 1.5 and 4.5 degrees centigrade (highly sensitive to modeling the
feedback between clouds and climate change; recent models with more sophisticated
treatments of clouds have tended to predict temperature changes at the lower end of this
range); (ii) between 60 and 80% of the equilibrium warming should be realized at the time
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of "equivalent doubling" (sensitive to the treatment of ocean circulation); (iii) global mean
precipitation should increase; (iv) sea-ice extent should decrease; and (v) the predicted
warming in the northern polar winter should be greater than the global mean.

There are some consistent GCM predictions of climate change at the continental
scale (but not sub-continental scale) such as, (i) land areas are predicted to warm more
rapidly than oceans, and (ii) mid-latitude land masses in the northern hemisphere will warm
more than the global mean and be accompanied by a decrease in summer precipitation.
These results carry important implications, but must be stated with lower scientific
confidence than those presented above.

Observations of Temperature Changes:

The instrumental record of surface temperatures suggests an increase of between
0.3 and 0.6 degrees centigrade since the mid-nineteenth century, with an undetermined, but
probably small (less than 0.05 degrees centigrade) artificial component due to urbanization.
The observation of a marked retreat of mountain glaciers in all parts of the world since the
end of the nineteenth century tends to support the notion that temperatures have increased
globally over the last one hundred years. However, temperatures have not increased
smoothly with time, nor uniformly throughout the world. Several points should be noted:
(i) the majority of the temperature increase occurred before 1940, prior to most of the
anthropogenic increase in the atmospheric concentrations of greenhouse gases; (ii) there is
little evidence that the continental U.S. has warmed since 1900; (iii) the northern
hemisphere cooled between 1940 and the early 1970s, while the southern hemisphere
continued to warm, albeit at a very slow rate; (iv) there have been significant differences in
regional changes, especially in the northern hemisphere since 1950; and (v) from 1975 to
1982 a more general warming occurred, followed by little global warming since 1982. It is
important to recognize, however, that coupled ocean-atmosphere GCM's predict a highly
variable global warming signal, moreover, substantial regional variations are expected.

Detection of the "Anthropogenic Greenhouse" Signal:

The Earth's climate is inherently variable on all timescales, both regionally and
globally. Hence, the challenge is to detect an "anthropogenic greenhouse" signal amidst
the natural variability of the system. While it can be stated that the observed global mean
temperature increase over the past 100 years is broadly consistent with theoretical
predictions of climate change, it should be noted that the implied climate sensitivity of the
actual system would then be in the lower one-third to one-half of the range predicted by
GCM's. In addition, natural variability of the climate system may be as large as the
observed changes to date, hence the observed changes could be wholly attributable to
natural variability or possibly natural variability could have masked (due to natural
variability causing a decrease in temperatures) a larger "anthropogenic greenhouse" signal.
Consequently, the current observations cannot confirm the presence or absence of an
“anthropogenic greenhouse" signal. Detection of an "anthropogenic greenhouse" signal
will require determining trends in both forcing functions and several climatically important
parameters, coupled with a quantified understanding of natural variability, and the use of
time-dependent coupled ocean-atmosphere GCM:s.

Sea Level:




September 7, 1990

Although the data are difficult to interpret, the best scientific assessment is that over
the past 100 years, sea level has risen at an average rate of rise of 1.0-2.0 mm/yr. The
uncertainties are large, but the principal causes of this rise are consistent with the expected
thermal expansion of the oceans and the melting of mountain glaciers. Regional values
differ considerably from global values and predicting future conditions is even more
uncertain. If the global mean surface temperature increases, then sea level is predicted to
rise, primarily due to to the thermal expansion of the oceans and to a melting of some land-
ice. The current predicted range of sea level increase associated with an increase in carbon
dioxide and the other greenhouse gases, lies between about 10 and 30 cm, at the time of a
radiative equivalent of a carbon dioxide doubling (sometime during the middle of the next
century). Accurate predictions remain difficult, and somewhat controversial, because of the
predicted increased snow accumulation over the Antarctic continent.

Ecological Systems:

Biological Productivity: 'Where temperature is limiting, warming of soils would increase
nutrient availability to plants with potential for increased productivity. Increased
temperature will affect respiration more than photosynthesis, possibly reducing carbon
stored in terrestrial ecosystems resulting in a positive feedback on atmospheric carbon
dioxide concentrations. Higher atmospheric carbon dioxide concentrations can increase
photosynthesis with potential increases in net production, but the duration of "carbon
dioxide fertilization effects” is unknown. However, while there is some knowledge of the
responses of biological production processes to changes in parameters of the physical
environment, how these integrate over the life cycle of even one species interacting in a
complex of other species is unknown.

Ecosystem Composition: Species will respond differently to changes in temperature,
precipitation, and atmospheric carbon dioxide, either singly or in some combination.
However, exactly what these responses will be is not known. Also unknown are the
changes that will occur among species, including plant-animal and plant-microbe
interactions-- both beneficial symbioses as well as insect and fungal pathogens, that affect
the structure of ecosystems. GCM's predict that global mean surface temperatures may
change much more rapidly in response to an increase in greenhouse gases, an order of
magnitude or more, than they did during ice age cycles. If this were to occur, some species
will not be able to migrate or otherwise adapt to the changing climate and become extinct.
Offsetting this will be the possible genetic differentiation and expansion that might occur as
habitat boundaries are altered, with creation of new barriers to reproduction and dissolution
of some old barriers. However, extinction is likely to be more frequent than speciation,
further decreasing biological diversity.

Marine Ecosystems: The historic record leaves little doubt that global warming will have an
impact on marine planktonic organisms. The structure and productivity of marine
ecosystems are strongly influenced by ocean circulation and mixing, physical parameters
tightly linked with climate. In high latitudes, the distribution of sea ice is especially
important, both for plankton and marine mammals and birds. In sub-polar and temperate
regions, physical, chemical and biological parameters are highly variable and the system
behavior consequently unpredictable. Thus, effects of warmin g or other changes are
similarly uncertain. Warming affects vertical mixing and in turn nutrient supply, a major
determinant of ocean productivity. Again, while there is considerable knowledge of specific
processes and specific parts of the global oceans, the integration of this knowledge is
incomplete and significant gaps in understanding exist.
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Scientific Research Needed to Reduce Scientific Uncertainties:

To improve our current understanding of: (i) the natural and human-influenced
processes that control the Earth's climate, and (ii) the impacts of climate change at the
regional scale, will require an internationally coordinated program of space-based and
ground-based research. This research program will need to: (i) establish an integrated
long-term program of systematic observations of the Earth's system; (ii) improve our
understanding of the physical, chemical, biological, geological, and social processes that
influence the Earth's environment and its responses; and (iii) develop integrated predictive
models. In particular, we need to document the natural variability of the Earth's climate,
and to improve our understanding and modeling of: (i) cloud-radiation feedbacks; (ii) the
exchange of energy between the atmosphere and the surface waters of the ocean, and
between the surface and deep waters of the ocean; (iii) the cycling of carbon and other key
elements between the atmosphere, land and oceans; (iv) the exchange of water and energy
between land surfaces and the atmosphere; and (v) the current structure and functioning of
ecosystems, and their response to environmental changes.
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Summary of Areas of Scientific Uncertainty

Hydrological cycle: primarily cloud-radiation and land surface-atmosphere
interactions. These uncertainties affect the predicted rate (magnitude at a
given time) of "climate change".

Role of the oceans: the exchange of energy between the ocean and the
atmosphere, and between the upper layers of the ocean and the deep ocean.
These uncertainties affect the predicted rate of climate change, especially at
the regional scale.

Trace Gases: quantification of the uptake and release of carbon dioxide by
the oceans and terrestrial biosphere, and quantification of the individual
sources of methane and nitrous oxide. These uncertainties affect our
understanding of how the climate system will be "forced", hence the rate of
predicted climate change. These uncertainties also limit the formation of
control strategies.

Predictions of regional climate change: limitations in computer resources
(spatial resolution and physical sophistication), coupled with an inadequate
understanding of several key processes (e.g., the exchange of water and
energy between vegetative surface and the atmosphere) limit the accuracy of
regional climate change predictions at the scale required for impact
assessments to be performed (sub-continental).

Detection of global change: trends in a number of climatically important
parameters, coupled with a quantified understanding of natural variability, is
needed to differentiate between human-induced changes in the environment
from those that occur naturally. This will require long-term observations of
climatically important parameters and forcing functions, as well as careful
development of time-dependent coupled ocean-atmosphere GCM's.
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Key Talking Points
The Earths climate is highly variable

Human activities are increasing the atmospheric concentrations of
greenhouse gases, but uncertainties about their sources and sinks limit the
formulation of effective control strategies.

General Circulation Models are currently the best available tools to predict
future changes in climate. While all GCM's predict the Earth's temperature
will increase in response to an increase in the atmospheric concentrations of
greenhouse gases, it must be remembered that there are numerous scientific
uncertainties concerning the prediction of the magnitude and timing of
climate change, especially at the regional scale. These are caused by
inadequate spatial resolution in the GCM's and an inadequate understanding
of many important processes. The current models necessarily simplify the
role of clouds, oceans, and terrestrial vegetation.

Observational evidence suggests that the global mean surface temperatures
have increased by between 0.3 and 0.6 degrees centigrade within the last
one hundred years, but because of natural variability is not possible to
ascertain the cause of the observed increase. The observational record
cannot be used to confirm or refute the presence of an "anthropogenic
greenhouse" signal.

If a global warming were to be caused by increasing atmospheric
concentrations of carbon dioxide and other long-lived gases ( e.g. CFCs
and nitrous oxide) then even with significant reductions in their emissions it
would take a very long time, decades to centuries, to reverse the
"anthropogenic" warming.

Predictions of changes in agriculture and natural ecosystems are not only
limited by a lack of reliable regional climate change predictions, but also an
inadequate understanding of how biological productivity and ecosystem
composition will respond to environmental change.




NNASN

National Aeronautics and
Space Administration

Washington, D.C.
20546

Reply to Attn of:

Dear Dr Bromley,

Dr. Berrien Moore and I carefully read the letter from Dr. J.F. Kenney to Governor
J.H. Sununu in which Dr. Kenney suggested that the current increase in atmospheric levels
of carbon dioxide can be attributed to releases of "juvenile methane. Unfortunately, Dr.
Moore and I cannot understand how Dr. Kenney arrived at such an erroneous conclusion
given that most of the information presented in his letter was factually correct. The data
presented in the letter actually prove that his conclusions are incorrect.

Dr. Moore and I have documented what we believe to be the correct interpretation
of the carbon cycle by listing a number of key points concerning both carbon dioxide and
methane.

If Dr. Moore or I can be of any further assistance to you with respect to this letter,
or any other issue, please call either of us:

R. Watson:  telephone # 202-453-1681; fax # 202-755-2552
B. Moore: telephone# 603-862-1766; fax # 603-862-1915
Sincerely Yours

RT I




Critique of J.F.Kenney Letter to J.H.Sununu

Although most of the scientific and technical information presented in Dr. J. F. Kenney's
letter is correct, the author draws a totally erroneous conclusion about the source of the increase of
atmospheric carbon dioxide. Juvenile methane is not the cause of the recent (since pre-industrial
times) increase in atmospheric carbon dioxide. All of the information presented in this letter was
available, and taken into account, during the IPCC scientific review. This memo will present the
correct interpretation of the carbon cycle.

While there is no dispute that the carbon cycle is complex, and the magnitude of many of
the reservoirs and gross fluxes between reservoirs are quite uncertain (i.e., by about 20% or
more), there is little doubt about the following facts:

ARB I E

(D) The current (1990) average mixing ratio (often referred to as atmospheric concentration) of
carbon dioxide is 353 ppmv (750x1015g C)--known to better than 0.5%. This contrasts to
the pre-industrial (1750-1800) atmospheric mixing ratio of carbon dioxide of about 280
ppmv (594x1015g C)--decadal averages for a period of about one thousand years prior to
1750 were constant to within about +2%, i.e., about £5-6 ppmv. Therefore, the
atmospheric mixing ratio of carbon dioxide has increased by about 25% since the pre-
industrial era.

2) The atmospheric loading of carbon dioxide is currently increasing at an annual rate of
1.8ppmv (3.8x1015g C). This is three times greater than the annual rate of increase of 0.6
ppmv (1.3x1015g C) in 1958 when precise atmospheric measurements began.

3) The interhemispheric gradient of carbon dioxide abundances between the northern and
southern hemispheres has increased from about 1 ppmv in 1960 to about 3 ppmv today.

(4)  The annual gross fluxes of carbon dioxide between the atmosphere and the oceans are
about 90x1015g C, and the annual gross fluxes of carbon dioxide between the atmosphere
and the terrestrial biosphere are about 100x1015g C. In each case the fluxes are probably
only known to about 30%. As stated earlier, the ice core record shows that the atmospheric
concentration of carbon dioxide prior to 1750 was constant to within about +2% (F5-
6ppmv) indicating that the gross fluxes of carbon dioxide between the atmosphere and the
oceans and between the atmosphere and the terrestrial biosphere were in a quasi-steady
state. The contemporary net fluxes are smaller and better known (see next three points)
than the gross natural fluxes, hence the uncertainty about the current carbon cycle is less

than one might suppose by examination of only the gross fluxes and their associated
uncertainties.

5 The current annual emissions of carbon dioxide from the combustion of fossil fuel are
about 6x1015g C per year (last accurate assessment was 5.740.5 x1015g C in 1987). The
cumulative release of carbon dioxide from the combustion of fossil fuels is estimated at
200420 x1015g C between 1850 and 1987.

(6) The annual emissions of carbon dioxide from "tropical deforestation" were estimated

(IPCC) to be betweerf 0.6 and 2.5 x1015g C in 1980, i.e., (1.5+1.0 x1015g C). Recent
increases in the rate of tropical deforestation suggest that the lower limit is too low, and that
the most likely current value is towards the central or upper end of the range. The
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cumulative release of carbon dioxide from tropical and extratropical deforestation is
estimated at 11535 x1015g C between 1850 and 1985.

The sum of the current annual emissions of carbon dioxide from tropical deforestation and
the combustion of fossil fuels is 7.5£1.2 x1015g C, of which only about 3.5 x 1015g C

remain in the atmosphere. The remaining 4+1.2 x1015g C is being taken up by the oceans
and terrestrial biosphere, but the relative proportions are poorly quantified.

The net annual uptake of carbon dioxide by the oceans is (2+1 x1015¢g C).

The net annual uptake of carbon dioxide by "non-tropical" terrestrial ecosystems is highly
uncertain (0-3 x1015g C), and it has been suggested that it may have increased in recent
decades through a number of plausible mechanisms, including enhanced productivity due
to a warmer climate, carbon dioxide and/or nitrogen fertilization, and improved forest
management.

CARBON 14

(10)

(11)

(12)

(13)

14C (half-life of 5700 years) is produced in the atmosphere through the partial conversion
of 14N by cosmic radiation.

Because of the rapid exchange of carbon dioxide (about 190+40 x1015g C per year)
between the atmosphere and the terrestrial biosphere and ocean waters, 14C is rapidly

equilibrated throughout the atmosphere, terrestrial biosphere and surface waters of the
ocean.

The 14C content of atmospheric carbon dioxide resulting from the combustion of fossil
fuels (coal, natural gas, or oil) is zero, because the age of fossil fuels greatly exceeds the
half-life of 14C.

The atmospheric abundance of 14CO, was approximately constant prior to 1750, then
decreased approximately 25% over the 200 year period prior to nuclear bomb testing and
nuclear power plant operation. This pattern (known as the Suess effect) is due primarily to
emission of 14C-free fossil fuel CO,, which diluted the pre-industrial 14C content of the
atmosphere. The burning of biomass also contributed to this dilution since vegetation is
partly depleted, relative to the atmosphere, in 14C because of fractionation against the
heavier isotope at the air-leaf interface. The atmospheric concentration of 14C increased

rapidly after 1952, reaching a peak in 1963/4, from which it has decreased to a value about
40% above the 1952 value.

METHANE

(14)

The atmospheric loading of methane is known to about 1%. The current (1990) average
mixing ratio of methane is 1.72 ppmv (3.7x1015g C), compared to a pre-industrial value of
about 0.6 to 0.8 ppmy, (1.3 to 1.7x1015g C). Note that the corresponding contemporary
and pre-industrial values for CO, are 750 and 594 x1015g C, respectively.



(15)

(16)

a7)

(18)

19)

The atmospheric loading of methane is currently increasing at an annual rate of 0.014 to
0.017 ppmv (0.03 to 0.036 x1015g C).

The current annual emissions of methane from both natural and anthropogenic sources is

between 0.3 and 0.5 x1015g C, of which about 60 to 70% is believed to be due to
anthropogenic activities. The ice core record suggests that the natural sources of methane
were relatively stable for several centuries prior to 1850.

The magnitude of the sources is largely constrained by knowledge of the atmospheric sink,
primarily removal by reaction with tropospheric hydroxyl radicals. The atmospheric
lifetime is about 10 to 12 years, with an uncertainty of about 20-30%.

The magnitude of the individual anthropogenic and human-influenced sources of methane
are quite poorly quantified, including rice paddies, cattle rearing, biomass burning,
landfills, permafrost, natural wetlands, coal mining and venting of natural gas, e.g., the

annual flux of methane from rice paddies is estimated to range from 0.019 to 0.13 x1015g
C.

Methane from coal mining, and venting of natural gas, as well as "juvenile methane
emissions" (if any), would contain no 14C, where-as methane emissions arising from
biological sources would contain a modern day 14C signature. The best estimate of the

percentage of methane emissions with no 14C signature has recently been determined to be
about 20%, although some estimates reach as high as 32%.

Conclusions:

The total annual flux of atmospheric carbon dioxide arising from natural and anthropogenic
methane emissions is between 0.3 and 0.5 x1015g C, of which about 60 to 70% are

thought to arise from the direct influence of human activities, i.e., 0.18 to 0.35 x1015g C.
It is clear that this annual flux is relatively unimportant, in terms of total carbon, compared
to the annual fluxes of carbon dioxide arising from the combustion of fossil fuels (5.7+0.5

x1015g) and tropical deforestation (0.6 and 2.5 x1015g C).

The observed decrease, prior to 1952, in the atmospheric abundance of 14CO», compared
to 12C0y, over the last 200 years is consistent with the source of atmospheric carbon
dioxide containing no 14C, i.e., from the combustion of fossil fuels (completely depleted of
14C) and the atmospheric oxidation of 14C free CHy (the magnitude of this source,
<0.15x1015g C per year, is only a few percent of the fossil fuel source).

The observed change in the interhemispheric gradient in carbon dioxide over the past 30
years parallels the increased combustion of fossil fuels in the northern hemisphere.

The anthropogenic fluxes of carbon dioxide are much smaller (factor of about 25) than the
natural sources and sinks, but are still large enough to perturb the natural carbon cycle and
account for the observed ~25% increase in atmospheric carbon dioxide since pre-industrial
times. The ice core record suggests that the atmospheric concentrations of carbon dioxide
and methane were in quasi-steady state (natural sources and sinks balanced) prior to the
industrial revolution, with rapid increases thereafter.




The sum of the annual emissions of carbon dioxide from tropical deforestation and the
combustion of fossil fuels is between 6 and 9 x1015g C, of which only about 3.5 x 1015g
C remain in the atmosphere. The remaining 2 to 5.5 x1015g C is being taken up by the
oceans and terrestrial biosphere, but the relative proportions are poorly quantified. The
lack of a quantitative knowledge of the sinks, hence atmospheric lifetime, of carbon dioxide
means that there is uncertainty associated with our understanding of the relationship
between future emissions and atmospheric concentrations of carbon dioxide.
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The Role of theAnazonc’ftheEarth&{stan

The Amazon Basin is one of the largest continuous tropical forest
and savanna biomes in the world. Approximately 15 percent of the
terrestrial biamass is in the Amazon, making it an important
reservoir of carbon. It is host to roughly half the species on
earth, and roughly 20 percent of world’s freshwater flows through
the Amazon River and its tributaries. The region is an inportant
natural sink for ozone and has an important role in tropospheric
chemistry.

In its undisturbed state, the region plays a significant role in
regulating regional water balance and global climate.

The water balance at the earth’s surface is a key determinant of its
climate, the viability of terrestrial ecosystems and the cycling of carbon
nitrogen and phosphorus. The evaporation and condensation of water define
this balance. Rainfall and the associated release of latent heat is a
principal force defining global circulation pattemns in the atmosphere.
Two-thirds of the Earth’s rainfall occurs within the tropics and subtropics,
and precipitation patterns are particularly variable in these areas.
Scientists have demonstrated strong correllations between this variability
and short-period climate change such as the El Nino Southern Oscillation
which occurs once or twice each decade. Rillions of people live in the
tropics, and such short-term changes have often had disastrous effects
asscciated with severe drought as well as severe flooding. These climatic
shifts have also been demonstrated to extend into the mid-latitudes.

The alteration of the Amazon envirorment by human activities has the
potential to effect global and regiconal climate through the
alteration of land cover. The conversion of natural land cover --
forests in particular -- influences climatic conditions in two
significant ways:

1) the alteration of vegetative cover, such as the conversion of
forests to pastures, influences changes in latent sensible heat
flux, causing and increase in temperature and and decrease in



/9 '90 15:53 B9 357 9629 AD GEO +»>-> BROMLEY 4002/002

evapotranspiration.

2) deforestation results in the release of radiatively important
trace gases and carbon dioxide, which influence atmospheric
chemistry and radiative transfer properties of the atmosphere.

The Amazonian rainforest lies fully within the tropics, and

scientific consensus indicates that regional precipitation is highly
dependent on the tropical rainforest itself, which may evaporate as much as
50% of the water vapor that will once again fall as local rainfall. Climate
modeling experiments have shown that without the extant vegetation, drier
and hotter conditions may prevail. Such changes may not only increase the
incidence of fire and hence emission of trace gases, but may preclude the
reestablishment of a tropical rainforest. The scientific commnity realizes
that more study is required and that definitive findings will necessarily
rely enhanced modeling and monitoring of these coupled climate-biosphere
processes. The monitoring must rely on both land-based, airborne and
satellite remote sensing systems.

Twenty to thirty percent of the global deforestation occurs in
the Amazon. This has resulted in a net release of approximately
0.4 billion metric tonnes of carbon in carbon dioxide, or
approximately 20 percent of the global biogenic release, §0
percent of the terrestrial contribution fram all of Iatin
America, and nearly one-third the release from fossil fuel
burning in the U.S. Considering the cambined contribution of
biogenic sources and fossil fuel cambustion, deforestation in the
Amazon results in approximately 6 percent of the global total
carbon dioxide release.

Biomass burning in the Amazon is a significant global change
phenamenon, which has been well documented by satellite
observations. The emission of radiatively important trace gases
is associated with this activity. The exact quantity of trace gas
emission fram biamass burning is uncertain and further research
is required.
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THE WHITE HOUSE

WASHINGTON

March 3, 1992

Dear Ms. Suiter:

The President has asked that I respond on his behalf to your letters on the
the Framework Convention on Climate Change because your concerns are
very relevant to the underlying scientific aspects of the issue.

We appreciate your interest in this important subject. It is unfortunate that
you have the impression that the Bush Administration is doing less than
other countries about global warming and other environmental problems.
That impression is entirely mistaken. If we measure progress in terms of
concrete actions, we would find that the US is doing more than any other
country to understand and address these problems.

President Bush has long been committed to responsible stewardship of the
Earth and has established a comprehensive strategy that includes the
promotion of sound environmental policies and economic growth. A key
component to the President’s overall approach to global stewardship is a
Presidential Initiative, initially launched in FY 1990, called the US Global
Change Research Program (USGCRP). The world’s largest program of
research and development on global change, the initiative is seeking to
provide the best possible scientific and economic understanding of global
change so as to produce a sound base of knowledge for policy decisions.

Because of the President’s belief in the importance of the USGCRP, the FY
1993 Budget requests $1.37 billion for the program. The US commitment to
the USGCRP has grown dramatically since its inception, doubling over the
last three years. A copy of the report describing our research program, "Our
Changing Planet: the FY 1993 US Global Change Research Program", is
attached for your reference.

In addition, there are many other discrete actions being taken by the
Administration which directly address the climate change issue. The US
advocates a "comprehensive approach" that encompasses all the relevant
anthropogenic factors potentially influencing the climate. This approach is
scientifically sound and maximizes both the environmental and economic
benefits of any actions. It ensures that all factors - including sources and
sinks of all greenhouse gases - are taken into account, so that actions to limit
one source of one gas do not inadvertently increase emissions of another.

Also, it affords the flexibility to choose the most cost-effective and suitable
actions with maximizing environmental benefits for each investment. The
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comprehensive approach was described in America’s Climate Change
Strategy: An Action Agenda (February 1991) and I have attached a copy for
your reference.

The February 1991 Action Agenda set forth the initial set of concrete actions
taken by the Administration which would limit net greenhouse gas emissions.
We are now updating the set of actions with new and expanded initiatives.
The updated US climate action strategy was most recently summarized by our
delegation to the international climate negotiations taking place in New York
last week. A copy of the statement by our head negotiator is attached.

Finally, President Bush, on February 11, 1992, announced that the US will
unilaterally accelerate the phaseout of substances that deplete the Earth’s
ozone layer and called upon other nations to agree to an accelerated phaseout
schedule. The US has, from the beginning, taken a leadership role in
domestic and international efforts to protect the ozone layer. I refer you to
the attached summary of the most recent US actions on ozone-depleting
substances.

The President and the Administration are committed to help negotiate a
successful climate change convention. I believe that the actions described
above constitute a thorough and responsible approach to those negotiations
and to the very important issue of global change.

Thank you for expressing your interest and concern. We share that concern
and we hope to obtain support from you and others as we confront these
difficult issues in the coming years.

Sincerely yours,

D. Allan Bromle
The Assistant to the President
for
Science and Technology

Ms. Patricia Suiter
P.O. Box 557953
Miami, Florida 33255

enclosures
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February 9, 1993

President Bush

Domestic Folicy Council

Room 231

0ld Executive Office Building
Washington, DC g vabartvalvi}

Dear Fresident Bush,
Re: Global Warming Treaty

I am an environmentally concerned citizen deeply concerned about
what I consider the Bush Administration stonewalling of the
Global Warming Treaty talks. I feel your actions are endangering
the entire planet and threatening us with environmental disaster.

World scientific bodies agree that we should act promptly to
avert further pglobal warming and as the United States is the
world’s leading emitter of carbon dioxide I feel we must reduce
our dependence on fossil fuels, promote enerpgy efficiency and
reduce carbon dioxide emissions starting now. We should support
a global warming treaty to cut emissions of carbon dioxide and
other ozone—-destroying pgases.

You say you want to be the "environmental Fresident" vet you ap-
pear reluctant to take advantage of opportunities to demonstrate
leadership on critical environmental issues. The United States
must play a lead role in encouraging enviraonmental protection.

1
Your delay to commit to attending UNCED next June is but one ex-—
ample of your apparent lack of leadership.

I urge you to support crucial environmental laws before it is too
late.

Sincerely,

‘atricia Suiter
F. 0. Box 557953

-

Miami, FL 33855



January &4, 1992

Fresident Bush

Domestic Folicy Council

Room 231

0ld Executive Office Building
Washington, DC cAS2R

Dear Fresident Bush,
Re: Global Warming Treaty

I am an environmentally concerned citizen deeply concerned about
what I consider the Bush Administration stonewalling of the
Global Warming Treaty talks. I feel your actions are endangering
the entire planet and threatening us with environmental disaster.

Warld scientific bodies agree that we should act promptly ¢to
avert further global warming and as the United States is the
warld?s leading emitter of carbon dioxide I feel we must reduce
our dependence on fossil fuels, promote energy efficiency and
reduce carbon dioxide emissions starting now.

You say you want to be the "environmental Fresident" yet you ap-
pear reluctant to take advantage of opportunities to demonstrate
leadership on critical environmental issues.

Your delay to on the Global Warming Treaty talks 1is but one ex-—
ample of your apparent lack of leadership.

I wrge you to support crucial environmental laws before it is too
late.

Sincerely,

atricia Suiter

F. 0. Box S5795
Miami, FL J3e
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h THE WHITE HOUSE

WASHINGTON

April 13, 1992

Dear Mr. Willardson:

On behalf of President Bush, thank you for your very kind comments on US
activities related to the Intergovernmental Negotiating Committee (INC) on
a framework convention on climate change. The President appreciates your
support and has asked that I respond to your letter of March 25, 1992
regarding this issue.

The President strongly believes that US policies in this area must be based
on the most solid scientific and economic information base available. The US
Global Change Research Program is the world’s largest such program and
thus provides much of the scientific foundation for international agreements
on climate change and ozone depletion. In fact, the Bush Administration has
invested $2.6 billion in global change research to date, with an additional
$1.3 billion proposed for fiscal 1993. Research on the scientific and economic
aspects of global climate change will enable policy makers to make better
judgements about potential impacts and policy actions.

Thank you for taking the time to express your interest on this issue and we
appreciate your support.

With the President’s best wishes,

Sincerely yours,

D. Allan Bromley
The Assistant to the President
for

Stience and Technology

Mr. Glen P. Willardson
General Manager

Garkane Power Association, Inc.
P.O. Box 7900

Richfield, Utah 84701




THE WHITE HOUSE

WASHINGTON5/C//qL 7:?0€m

The most recent draft from Reinstein.
It will be debated tonight until mid-
night or later. The EC Environment
ministers will take it up in Brussels
tomorrow morning.

The written comments are by Rein-
stein. As you can see, he believes
most of the changes tilt our way.

If you feel otherwise on any of them,
please let me know.

Note the substitution-of "goal"
for "guideline" in paragraph b.

That is bracketed by the U.S. (though
the brackets are not shown here) pending
a response from us. You will remember
that we've discussed these two words
and "aim" in this context. I'd ap-
preciate your view of "goal" since

it apparently translates more attrac-

tively to the Germans.

(Cr

Clayton Yeutter
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3. The developed couniry Parties listed in Annex ... commit themselves specifically as followa:

(a) In giving effect to its commitment in para.1 (b) above, each of these Parties shall adopt national]/

NEW (ANG. policies aad take corresponding measures that will demonstrate that developed countries are taking the

(QT(.;‘ZTT??" WD\I lead in modifying longer-tarm emission trends consistent with the Objective of this Coavention,
recognizing that the return by the end of the present decade to earlier levels of emissions of carbon
dioxide and other greenhousa gases, resulting from human activity and ns:“ sovered by the Montreal
Protocal,* would contributa to such modification. and taking into account the differences in thess

/g:;?yﬁl% ég‘d{ Parties’ starting points and nppr‘oacha;.:c; :.ﬁt: ctu resource bases, the need to maintain

1 &
el ? (‘és; @Jf strong and sustainable economic gmwth,’end other individual cum-tmeu as well as the ued for
sion

equitable and appropriate contributions by each of thesa Parties to the global effort regarding that

AADED NGAEL l ~ Objective. These Parties may implemeat such policies and massures jointly with other Parties and
™™ :)C&U;“ul‘:;ya -3 may assist othcr Partics in contributing to the achisvement of the Objective of the Convention and, in
TOINT, MRV pasticular, thet of this sub-parmgragh.

e (Em 551085

1/ This would includas policies and measurss adopted by regional economic integration organizations.

* The relationehip to the Montr=al Protocol and in particular to its reduction schedules needs to be further
clarified. [This nots is a reminder, to be removed once the text is finalized. ]
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(b) In order to promots progress (o this end, each of these Parties shall communicate, within six months
of the entry into force of the Convention for it and periodically thereafter, and in accordance with
Article 12, detailed information on its policies and measures referred to in sub-parsgraph (s) above,

as well as on its resulling projected emissions from sources and removals by sinks of greenhouse

—
gases for the period referred 10 in that sub-paragraph, with 8 goal of Pruming individusily or éj_'—s?u' esT
BY sETman’
jointly to their 1990 levels their exumor carbon dioxide and other greenhouse gases resulting + OTHERS.
Con o Ve
from human activities and not Gewewad by the Montreal Protocol. This information will be reviewed ﬁgéé_a?-m?

by the Conforence of the Patties, at its first session and periodically thereafter, in accordance with 3 <" 7
Article 7.

| (c) Calculations of emissions from sourcas and removals by sinks of greenhouse gases should take into

account the best available scientific knowledge, including the effective capacity of sinks and the

respective global warming potentials of such gases, in accordance with methodologies to be agreed by

the Conference of the Perties, whero :vuilnblo*l‘be Confereace of the Parties shall take decisions } Kol war

ur
@‘émvf

SN YNES +
O THER, e

(d) The Conferencs of the Parties shall, at its first session, review the adequacy of sub-paragraphs (a)

regarding such methodologies at its first session and review them regularly thereafter,

and (b) above. Such review shall be carried out in the light of the best available scientific
information and assassment on ¢limate change and its impacts, as well as relevant technical, social

and economic information. Based on this information, the Conference of tha Parties shall taks

&
appropriate action, which rasy include the adoption of amendments 10 existing commitments. The | ,3LVe
P UEREN =
Conference of the Parties, at its first session, shall also take decizinns ragarding criteria for joint F:WOT&:Q
implomeatation a8 indicated i sub-paragraph (s) sbove. A second ceview shall take place not later YNUZ>2
.

f -
than 31 December 1998, and thersafter at regular intervals determined by the Conference of the oV [ d J[E S

Parties, until the Objective of this Conveation is met.
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Any Farty not listed in Annex .. may, ia its instrumeat of ratification, acceptance, approval, or
accession, or at any time thereafter, notify the Depositary that it intends to be bound by sub-
paragraphs (1) and (b) above. The Depositary shall inform the other Parties of any such notification.
The Conference of the Parties shall review, not later than 31 December 1998, available information
with & view to taking decisions regarding such changes in the list in the Annex ... a3 may be

appropriats.

Co uenti i icle

In para.2 (v), line 2, and in para. 2 (b), line 3, refer to "Asticle 4.3 (a)."

In para, 4, line 1/2, replace "one year” by "six months”.
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At Houston in 1990 the United States, Germany and their G-7 partners announced support for a
Global Forests Agreement to assure sound and sustainable use of the world’s rich forest resources.

TOWARD STABILIZING GLOBAL FORESTS

The immense ecological and economic importance of forests is under stress around the world. If
we wait too long, the forests will be gone. Developing countries have called for an investment to
stabilize global forests. We share that vision, and today we offer a first step: a significant and
immediate investment toward the goal of stabilizing global forests by early in the next century.

This initiative reconfirms and reinvigorates our commitment to successful agreement on Forests
Principles and a consensus Global Forests Agreement. We recognize that efforts toward those ends
have moved slowly because they have implied that the burden of curbing deforestation would fall
disproportionately on poorer countries. Our initiative demonstrates that we envision a Global

. Forests Agreement in which all countries would share in the investment to conserve forest
resources: countries with forests would not bear the entire burden; countries without forests would
also benefit and would also share in the investment.

| THE CLEAR AND PRESENT NEED

o Forests provide invaluable goods and services, including timber and fuelwood; soil and watershed
protection; carbon sequestration; and habitat for a vast diversity of living things. For example,
tropical closed forests currently occupy about 7% of the earth’s surface and harbor about 50% of
its species. This diversity is of enormous ecological importance, and holds the secret to new
medicines and other products of economic value.

o] Yet forests are under serious stress. In the 1980s tropical forests disappeared at the rate of 17
million hectares (42 million acres) per year (FAO 1991), often because of incentives that also lead
to economic losses. Temperate and boreal forests, although expanding in some places, are
degraded in other places due in part to air pollution and inefficient harvesting (WRI 1992).

o] Forest loss contributes about 20% of net anthropogenic CO2 emissions, and forests, particularly
temperate and boreal forests, constitute a half or more of the global sink for CO2. Stabilizing global
forests by 2000 would abate 70-90 billion tons of projected emissions through 2050.

AN INVESTMENT INITIATIVE

o As a first step toward stabilizing global forests, we propose an ambitious increase in efforts toward
forests conservation: to double current international forests assistance of $1.3 billion to a global total
of $2.7 billion in 1994 if other countries will join us. Shares of this investment would be allocated
among voluntary investors on a fair basis (such as the World Bank formula). This initiative is
consistent with calls for a forest conservation strategy, such as the strategy to stabilize forests
mapped out by WRI, IUCN, WWF and UNEP starting with a contribution of $1 billion. Sudden
increases in contributions above this level could be of limited use before better capacities and
infrastructures are developed to receive such funding.

o] Investor countries would offer funds through existing bilateral and multilateral mechanisms.
Recipient countries and organizations would design and propose programs or projects for funding.
Examples might include establishing local institutes and methodologies to screen biodiversity
resources and attract private investment (e.g. Costa Rica’s INBio); debt-for-forest exchanges;
research and inventory; creating parks and reserves; education and training; revising tax and
subsidy policies; national forest planning; improving agricultural efficiency. Programs would be
reviewed regularly and further investment based on progress in achieving results.



l. THE CHALLENGE

o] Forests are a cherished resource around the world. They provide shelter, fuelwood, timber and
countless other products to billions of people. They harbor the treasures of biological diversity
nurtured over millennia. They are the lungs of the world, removing carbon dioxide from the
atmosphere and replenishing oxygen.

Forests Under Stress

o Yet forests are disappearing before our eyes. Forests conservation and sustainable use is perhaps
the greatest ecological and economic challenge the world faces today.

o] In the 1980s, tropical forests were lost at an average annual rate of 17 million hectares, according
to the latest UN Food & Agriculture Organization study (FAO 1991). This rate is 50% faster than
estimated in 1980, and appears to be increasing today.

o At this rate, it will be a matter of years before most of these forests are gone. The result will be an
irrevocable loss of biological riches nurtured over millennia -- a resource we will probably never be
able to replace. And this loss is occurring now, not 50 years from now. It is directly observable
today, not predicted by computer models. If we fail to act today, then by the time climate change
| is predicted to occur in the middle of the next century, the world will already have lost most if not
i all tropical forests.

‘ o Precious resources under stress include the Amazon, the Everglades and Cypress Forest in Florida,

| the forests of West Africa, Southeast Asia, Madagascar and Central America. The owners and
custodians of these resources are working toward conservation and sustainable use -- but additional
global investment may be needed. [add further specifics ?]

o] Although temperate forests are now growing in industrialized countries, some are now under stress
from air pollution. One report is that 50-75% of Europe’s forests are being damaged by industrial
pollutants, leading to an economic loss of nearly $30 billion in annual timber harvest revenues (WRI
1992, pp. 198-99).

o] In the words of Harvard’s E.O. Wilson, "The worst thing that can happen during the 1980s ... the one
process ongoing in the 1980s that will take millions of years to correct is the loss of genetic and
species diversity by destruction of natural habitats. This is the folly that our descendants are least
likely to forgive us." (Harv. Magazine Jan.-Feb. 1980.)

o] Losing forest resources faster than we can replenish them is also an economic problem. Although
there are short-term revenues from clearing and farming the land, over the mid- to longer-term there
are significant net economic costs to depleting this natural resource. Better forests conservation
can therefore be a net economic plus for the economies of developing and industrialized countries
alike.

The Need for an Initiative

o] Given the imminent prospect of serious and irreversible environmental and economic damage, we
are proposing this cost-effective precautionary investment as a first step toward a global Agreement.

o] Forests conservation is not a matter of all countries agreeing to stop clearing forest lands. Nor
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does “forests conservation" or “stabilizing forests" indicate that forests could no longer be managed
and used as an economic resource; on the contrary, it includes the idea that forests do have
economic value that can be sustainably generated by managing land as forest for multiple uses
rather than by converting it permanently to non-forest status.

o In particular, developing countries will not -- and should not -- be told or asked to stop using their
forest resources on their own. That strategy is bound to fail. If there are globally shared benefits
to forests conservation, then the global beneficiaries should contribute to the investment in those
benefits.

o We therefore propose an investment initiative to create voluntary partnerships between interested
countries. Instead of spending years trying to bend the will of forested countries to forego the use
of their domestic natural resources, we propose to create the market incentives needed to make
forests conservation economically attractive for both investor and recipient countries. And instead

. of vesting sole authority in a central funding body, we propose to let this market function through
diverse, innovative efforts designed by mutually agreed parties.

Benefits of an Initiative

Economic gains for countries with forests

o Forests produce valuable products, including timber, fuelwood, nuts, and natural chemicals. Forests
lost to short-term clearing can no longer provide these products.

o Forests also provide important ecological services that support economic activity. Forests help
protect watersheds and prevent soil erosion. As just one example, the 1991 landslides in the
Philippines, which killed thousands, were reportedly seriously worsened because stabilizing forest
cover had been cleared. Forests also help microclimates maintain moisture supplies for local
agriculture.

o] Rapid forest clearing in many countries is induced by perverse policy incentives, including tax
credits for "development" defined as cleared land; timber concessions whose duration is less than
the time needed to regenerate a forest; and land rights that arise only upon clearing.

0 Short-term forest clearing can often be economically wasteful as well as ecologically unsound. For
example, tax credits supporting land-clearing in Brazil for cattle ranching imposed a net annual
national loss of $1.4 billion (and a federal budget loss of $2.9 billion) (WRI 1988). If depletion of
forest resources were counted in real economic growth rates, Costa Rica’s economic growth rate
would have to be adjusted downward by 30% from its reported economic growth rate (TSC/WRI
1991). In the U.S., below-cost timber sales cost the federal budget between $100 million a year
(WRI; GAO) and $365 million a year (Project '88).

o] Hence recognizing and investing in the full economic value of forests can yield positive economic
benefits.

Biodiversity

o] Forests are the vital habitats for the enormous biological diversity that sustains the complex web
of life on earth. Although tropical closed forests occupy only 7% of the world’s land area, they
contain 50% or more of the species on earth (WRI 1992).
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The genetic resources of this biodiversity promise new drugs and other products that will save lives.
Taxol, a drug derived from the bark of the Pacific Yew, offers a cure for ovarian cancer. Vinblastine,
derived from the rosy periwinkle, has increased the ten-year survival rate for Hodgkins disease from
2% to 60%; vincristine, also from the rosy periwinkle, has increased the ten-year survival rate for
childhood lymphomatic leukemia from 20% to 80% (E.O.Wilson 1992).

The very diversity of life is itself a natural resource of immense importance. Barely a fraction of the
species and genes in this diversity has been identified by humans. Complex food webs and
supportive biological interrelationships help undergird the success of ecosystems with long-term
implications that are probably not yet recognized.

Carbon storage

. Forests produce oxygen and store carbon dioxide during photosynthesis. Forest loss is

contributing some 15-25% of global CO2 emissions (IPCC 1992). Forests - especially Northern
Hemisphere forests -- constitute from 1/2 to perhaps 2/3 of the global sink for CO, (Quay et al.
1992; Tans et al. 1990).

Stabilizing global forests by 2000 could make an impressive contribution to reducing net global CO2
emissions.

Cumulative Net Anthropogenic Carbon Emissions

Billion tons of Carbon (% reduction from Projected)

(A) (B) () (D)

Cumulative Stabilize OECD Fossil Stabilize Forests Stabilize Forests

Projected Fuel CO2 Emissions by (no net forest by 2000 at 1990
Period (no action) 2000 at 1990 level clearing) by 2000 level of cover
19902020  278.6 264 (5%) 243.7 (13%) 233.1 (16%)
1990-2050  672.7 630 (6%) 601.1 (11%) 585.5 (13%)

Based on analysis by EPA/OPPE (1992). Scenario (A) is IPCC Scenario
1S92a, in which no policy action is taken. In scenario (B), for comparison,
all OECD member countries return their fossil fuel CO2 emissions to 1990
levels by 2000 and keep them at or below that level thereafter (some
countries reduce below 1990 levels). In scenario (C), net forest loss
declines from 17 million hectares per year in the 1980s to zero by 2000
and thereafter. In scenario (D), net forest loss declines from 17 million
hectares per year in the 1980s to zero by 2000 and thereafter, and
afforestation returns forest cover to 1990 levels by 2000.

Sensitivity analysis indicated little change in cumulative emissions
impact under alternative forests stabilization scenarios: 1990 cover levels
achieved in 2000 via higher afforestation rates, coupled with a reduction in
forest clearing by only 50% through 2000; afforestation achieved through
regrowth of closed tropical forests as opposed to plantations; or net forest
clearing reduced to zero as late as 2020 and 1990 cover levels reattained
only in 2040.



MEETING THE CHALLENGE

Funds alone will not solve the local and global problems of forest loss. Specific programs and
projects need to be fashioned with care and a coherent vision in order to achieve real results.

We do not contemplate the creation of any new central funding mechanism. The variety of existing
funding mechanisms offers an adequate set of funding opportunities. These include:

Bilateral assistance agencies and programs
Multilateral development banks
Debt-for-conservation exchanges
Non-governmental organizations

Tropical Forestry Action Plan (TFAP)

O00O0O0

. Moreover, we welcome the constructive participation and contribution of organizations such as

NGOs, TFAP, ITTO, and FAO in the investment initiative and its implementation.

We envision each investor country doing its best to identify and fund creative, effective efforts in
numerous recipient countries. Every actual investment would be wholly voluntary and based on the
mutual interest of the parties involved. In particular, we would look to recipient countries to identify
and propose programs that support their own priorities and efforts and match their own investments.

Through this flexible and diversified process, the cost-effectiveness of specific investments can be
better ensured. Investors will compete to locate the best opportunities, and potential recipients will
compete to offer the best opportunities. This flexibility will also allow countries to find partners that
can offer not only funding but expertise, technical abilities, and a shared outlook. In this way
programs can be better directed at (and by) the needs of recipient countries and less by the
dictates of a central funding body.

The investment initiative will aim at achieving the goal of stabilization of global forests by the end
of the decade. Investor countries will issue regular reports to the world community on their
progress.

Specific efforts could include:

o] Help interested countries establish effective institutes to study and inventory the biological
resources of their forests. As Costa Rica’s INBio is demonstrating, this capability is the key
to attracting private investment in local biodiversity, and thereby making biodiversity a
valued and sustainable resource in the face of pressures to convert forest land to other
uses. INBio has well-developed expertise and has trained local citizens as
"parataxonomists" to help survey the biological resources. In return for the right to examine
INBio’s inventory, Merck & Co. (US) recently agreed to provide Costa Rica with $1 million
in up-front funding for conservation efforts, as well as a share of future royalties on any
drugs Merck develops from the inventory. Similar institutes, designed as appropriate in the
context of different countries, could be established through partnerships between investor
countries and interested tropical countries.

o Invest in additional programs modeled on the imaginative Brazil Pilot Program. Led by
Germany, several countries are investing in the Brazil Pilot Program with a view to
improving fundamental structural features of forests use in Brazil. Similar efforts could be
pursued with other interested countries.
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o] Establish or improve national parks systems. The US has one of the world’s oldest and
most successful parks systems, including both federal and state parks. Federal parks
include the Everglades, Yosemite, and Yellowstone.

o] Further engage publicly held debt in debt-for-conservation exchanges that support forests
conservation. Under the Enterprise for the Americas Initiative (EAIl), the US has already
reached agreements with Bolivia, Chile and Jamaica in which $263 million in official debt
is canceled and $32.4 million in local currency is devoted to local environment and
conservation programs.

0 Create a revolving loan fund to help non-governmental organizations finance private debt-
for-conservation swaps. A key to these swaps can be finding funding to enable the NGO
to purchase debt from the debt market and then negotiate its sale to the national
government in return for local conservation funding.

o Establish a bilateral or multilateral program to finance competitively selected conservation
easements, agroforestry, agricultural improvements, studies of policy changes (e.g. taxes,
subsidies, land tenure, concessions), and other projects that help recognize the economic
value of forests and give land users more complete incentives to conserve that value.

o Enhance the global forests observation system, in cooperation with the space agencies of
OECD countries, Brazil, Asia and Africa.

o Create a boreal forests study center. The US is pursuing this effort with Canada, CIS
republics, and Nordic nations. Negotiations with Russia are almost complete.

o] Assist interested countries in identifying and revising policies that accelerate forests clearing
while also imposing economic losses. These may include a variety of tax, subsidy, and
property rules. Changing these policies can be analytically and politically difficult, but can
bring significant economic as well as environmental rewards.

o Invest in improving the productivity of non-forest uses of land, such as agricultural
productivity. Often the best way of conserving forests is to reduce conversion pressure by
improving the yield of non-forest lands. For example, in the US over the past 80 years the
total size of our forest area has remained roughly constant. Yet at the same time we have
managed to feed a population that has almost tripled, plus significant new exports overseas.
We have done so while actually reducing the total amount of land devoted to agriculture -
- by increasing the productivity of agriculture by about a factor of four. Put another way,
if we had to feed today’s US population and export markets while relying productivity as
it existed in 1910, we would have to farm over 1200 million acres; in fact we farm under 300
million acres. Without the increase in productivity, our agricultural needs could have utterly
overwhelmed our forests and wetlands.

o] Engage in partnerships with specific countries and regions.  [to come]

What we propose today is an offer to invest in the future. We eagerly seek proposals by interested
countries for sound, successful programs and projects.




et

COSTS OF THE INITIATIVE

Estimating the costs of conserving forests is extremely difficult. Costs may vary depending on local
terrain, forest type, competing land uses, local economic circumstances, and pre-existing
government policies. Costs may also change over time; most estimates contemplate an initial
investment that grows over time. (

The most prevalent method used to estimate the cost of conservation is to calculate the "opportunity

cost of not converting forest land," that is, the difference between the revenue stream to be gained

from converting land and the revenue stream to be gained from managing the land as forest. Both

are positive, but if the former is larger than the latter there will be a cost to foregoing conversion.
Such studies yield a wide of estimates of the marginal opportunity cost of not converting,
from $120 per hectare to $1150 per hectare.

The total cost estimates derived from these marginal costs begin at around $0.5-1.5 billion per year

and rise to $15 billion per year or higher. At best these are useful referents for the "ballpark” global
cost. The real cost would be defined by the size of the investment countries are willing to make,
and not by a particular quantitative goal. Also, the calculated total costs typically are upper bound
estimates of preserving every hectare. Meanwhile, observed marginal costs of real forests
protection have been substantially lower.

o] Assembling data on real prices in several tropical countries, Panayotou (1992) estimates
that for a "hypothetical typical" tropical country, the net present value of converting forest
land to non-forest uses is on the order of $2350 per hectare. The net present value of
maintaining the land as a forest for timber production is on the order of $2000/ha., and for
non-timber production (including local ecological services and tourism) is about $1200/ha.
Facing these expected values, the gain from clearing -- the opportunity cost of not clearing
-- is about $350 to $1150 per hectare.

The opportunity cost of not converting forests vary across countries and types of forests.
Panayotou’s estimates vary from about $3000 in Malaysia to $(-3000) in Peru (where non-
timber forest production is apparently more valuable than land clearing).

o] Sedjo (Dec. 1991) reports average net present opportunity costs of not converting
(revenues from conversion minus revenues from use as forest) of $100/ha. in Africa, $122
in Latin America, $140 in most of Asia and $1500 in select forests in Asia.

o McKinsey (Protecting the Global Environment: Funding Mechanisms, 1989, p. C-2) asserts
that the “cost of stopping the deforestation process ... is estimated by various sources at
up to $800 per currently deforested hectare in pure economic terms." “Up to" is
ambiguous, and the "various sources" are not identified. The phrase "pure economic terms"
suggests an opportunity cost calculation similar to those by Panayotou and Sedjo.

The observed marginal cost of protecting forests against degradation (as contrasted to conversion)
is often lower.

o] The cost of debt-for-nature swaps in Latin America has averaged about $2/ha. (EPA 1992).

o On-site management costs to prevent incursion and degradation are reported to be about
$2/ha. in most tropical settings (Dixon et al. 1991).
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o] Although the royalty stream is not publicly known, the initial $1 million fee suggests that the
Merck/INBio agreement may reflect significantly lower cost per hectare to generate
resources for forests conservation, monitoring and investment. Of course this deal is
occurring in a country (Costa Rica) with an already well-developed national forests and park
system.

o These low costs may reflect low-cost measures available to supplement or catalyze local
protection efforts at chosen sites by enhancing local property rights, monitoring, or
enforcement of the perimeter, or by removing perverse local disincentives to conservation.
These protection costs are also dependent on the perimeter:area ratio, which generally falls
as contiguous area protected rises.

o] The total cost of stabilizing global forests is therefore uncertain, dependent as it is on these marginal
cost estimates.

o WRI/IUCN/UNEP (Global Biodiversity Strategy, 1992, p. 73) reports that stopping
deforestation would cost $52 billion over 10 years, starting at $1 billion per year and rising
to $8 billion per year in each of the last three years. WRI states that this figure includes
costs to manage standing forests and neighboring agricultural activities.

This estimate is based on a table in IUCN/WWF/UNEP (Caring for the Earth, 1991, App.
7) which shows a funding path starting at $1 billion in 1991 and rising linearly to $8 billion
in 1998, followed by a steady $8 billion per year in 1999 and 2000. This is the cost to halt
deforestation, but not to replant forest cover up to 1990 levels, which costs several billion
more. These estimates are then referenced to McKinsey (Protecting the Global
Environment: Funding Mechanisms, 1989), which bases its estimate on the $800/ha.
maximum noted above. McKinsey reports (p. C-2) that "Reducing deforestation by 70% of
its current level is estimated to cost roughly $8 billion per year."

o] Sedjo takes his regional opportunity costs and multiplies them by the number of tropical
closed forest hectares in each region. From this he calculates that the total cost to
dissuade conversion on all closed tropical forests -- the opportunity cost of not converting
those lands -- would be a net present value asset of $264 billion. He states that the annual
cost to maintain this asset would be $13-26 billion (depending on real interest rates of 5%
or 10%).

This must be a high upper bound estimate because it multiplies the marginal opportunity
cost of not converting the immediately accessible lowland forest hectares by the sum of all
tropical forest hectares, upland as well as lowland. The marginal revenue gain to
\( conversion should fall as the land is more inaccessible.

Faced with this uncertainty and the pressing need to take cost-effective precautionary measures,

it seems reasonable to define an initial investment and observe progress over time. Doubling

current international forests assistance to a total of $2.7 billion would mean an increase of $1.3

billion, squarely on the path identified by WRI et al. to halt deforestation. A\M/) wWwoLe wlf loe -
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o Any global investment would be disaggregated into investment shares for each investor country. 41/*%\,\0,@
Ideally these shares should reflect the global benefit being internalized by that investor. A proxy for
that benefit may be national income. On the World Bank formula, the US share of the $2.7 billion
would be 18% or about $485 million. Shares would be % for Japan, % for the EC and
____ % for the countries of the Persian Gulf. o o
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These costs should be seen in perspective.

o

o\°d —OECD country fossil fuel CO2 emissions. (Note that the forests policy would bear this lower

For comparison to an issue that has received more in-depth cost analysis, the costs of
stabilizing forests by 2000 may be compared to the costs of stabilizing OECD member
countries’ fossil fuel CO2 emissions at 1990 levels by 2000.

Stabilizing industrialized country CO2 emissions by 2000 is estimated to cost OECD
countries about 0.1-0.6% of GDP in 2000, based on a survey of economic models
performed by the OECD Secretariat. As this stabilization is maintained, estimated costs rise
to0 0.3-1.5% of GDP by 2020, and 0.4-2.1% of GDP by 2050. See OECD, “Costs of Reducing
CO2 Emissions: Evidence from Six Global Models," Restricted (13 March 1992), Chart 6 and
revision from Andrew Dean, OECD, 17 April 1992; EMF 12, "Executive Summary" draft
2/12/92; CBO, "Carbon Charges as a Response to Global Warming: the Effects of Taxing
Fossil Fuels" (Aug. 1990), Tables 3. 5 and 6. Cost to a particular OECD member country
would vary from the cost to the OECD group as a whole. A best estimate of the cost to
all OECD countries may be a drop in GDP of 0.4% below baseline in 2000 and 1% below
baseline in 2020.

Total OECD country GDP in 1990 was about $16 trillion, and will grow to about $30 trillion

by 2020 (assuming a real growth rate of just over 2% per year). In that context, an $# gs-1$

illion per year investment cost {the-high-end-of-the-WRi-et-al.—path) (would ©
8:84% of total GDP in 2090, or less than 10% of the GDP loss in 2000 from stabilizing

cost while achieving net CO2 reductions between three and six-times greater, as shown in
the table above).

The global benefits of forests conservation may justify an investment to overcome the local
incentives favoring forest clearing. As noted above, Panayotou found the opportunity cost
of not converting to lie between $350 and $1150 per hectare. He estimated the global
external benefits of conserving the forest (benefits not paid to the local land user and thus
not incorporated in his opportunity cost calculation) to exceed the private opportunity cost.
He calculates a value for biodiversity of $220/ha. (based on current "existence value"
(chiefly tourism) and not including future discoveries of genetic resource uses or ecological
services), and a value for carbon storage of $1250/ha. (assuming a tropical forest stores
125 tons of carbon/ha., and assuming that carbon abatement costs $10 per ton in the
industrialized world). The total global gain would thus be $1470/ha., exceeding the local
opportunity cost. These calculations are necessarily highly approximate and only
illustrative; nevertheless they suggest that there can be net gains to global beneficiaries who
invest in tropical forest conservation.

PNV




THE WHITE HOUSE
WASHINGTON

DATE: 5/13/92

TO: osTP

FROM: PHILLIP D. BRADY
Assistant to the President and
Staff Secretary

Please forward your comments
directly to this office

by 10:00 a.m., WED. 5/13/92.
Thank you.



THE WHITE HOUSE

Office of the Press Secretary

For Immediate Release May 13, 1992

The President today announced that the United States has joined
eight other countries of the Americas in signing an agreement
that will formally establish an Inter-American Institute for
Global Change Research. The Institute will bring together the
critical resources and capabilities needed to address important
issues of global change in the Western Hemisphere.

The agreement was signed today by D. Allan Bromley, Assistant to
the President for Science and Technology at a meeting hosted by
President LaCalle of Uruguay in Montevideo.

The President first announced the concept of a network of
regional institutes to study global change in his closing remarks
to the White House Conference on Science and Economics Research
Related to Global Change, which was convened by the President in
April, 1990. Since then, the United States has actively
developed this concept and has promoted the establishment of the
first of these institutes which will be located in the Western
Hemisphere. The United States will continue to work with senior
representatives in the areas involved to establish institutes in
the European/African region and in the Western Pacific region.

This signing affirms the President's commitment to global
stewardship and his desire to further promote responsible
environmental policies and reiterates that protecting the
environment and encouraging economic growth can be mutually
beneficial.

##
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THE WHITE HOUSE

WASHINGTON

May 18, 1992

MEMORANDUM FOR KATHY SUPER

FROM: D. ALLAN BROMLEY W/

SUBJECT: A POSSIBLE PRESIDENTIAL ACTIVITY

Enclosed herewith is a letter from William T. Golden, the Chairman of the Board of the
American Museum of Natural History.

Depending upon how things go in Rio it might well be that the President might wish to
stop by to see their global warming exhibit later in the summer.

I promised Bill that I would pass on his request but I would certainly not advise that
the President respond positively until we see how the Rio conference goes and can then
make a much better judgment as to whether this would be a profitable expenditure of
Presidential time. For the moment this is just a heads up and I will get back to you
after Rio.

Enclosure




OFFICE OF THE CHAIRMAN April 29, 1992 =

AMERICAN MUSEUM OF NATURAL HISTORY
CENTRALPARK WEST AT 79TH STREET
NEW YORK., N.Y.10024-5192
769-5752

40 Wall St., 4201 g
New York, NY 10005

Dear Allan:

It was a joy to see Lynn (and you!) again at the AAAS dinner
on Friday night and to learn of Lynn's romantic and happy marriage (how
pleased Pat would be) and to learn of the "dinosaur" book that Lynn's writing.

Now I revert to our brief conversation about the global warming
exhibit that will open at the American Museum of Natural History in mid-May.
It will be a pioneering presentation, done jointly with the Environmental
Defense Fund. It will be highly informative, stimulating, and noncontrover-
sial. It has been two years in preparation under fine scientific oversight.

As you know, the Museum is one of the three great institutions
of its kind in the world. It is visited by some three million people a
year, including some half million school children, has a distinguished
scientific staff, and important educational programs. And we have an outstanding
board of trustees, greatly strengthened in the past two years under the
leadership of the new management. It would be splendid and attract much
attention if President Bush, on some occasion when he is in New York, would
seize the opportunity to visit the Museum and specifically to see this
exhibit. President Langdon, the trustees, and I would be honored to welcome
him. If you think well enough of this idea to broach it to President Bush
and the appropriate staff members, I would be grateful.

With warm regards,

Sincerely,

Y
William T. Golden

Dr. D. Allan Bromley
Assistant to the President
for Science and Technology
0ld Executive Office Building
Suite 358
17th St. & Pennsylvania Ave., NW
Washington, DC 20506




THE WHITE HOUSE

WASHINGTON

May 19, 1992

FROM: D. ALLAN BROMLEY

MEMORANDUM FOR THE PRESIDENT W

SUBJECT: U.S. Signs Agreement Establishing the
Inter-American Institute for Global Change Research

I am pleased to report to you that an unprecedented international agreement for
research on global change was signed last week in Montevideo, Uruguay, at a high-level
meeting of governments of the inter-American region. The United States was joined by
ten other countries of the region in signing the agreement which establishes the Inter-
American Institute for Global Change Research. This number represents only the
charter group and it is anticipated that the remaining eleven countries that have
participated actively in the discussion leading to the formation of the Institute will also
sign in the near future. President LaCalle of Uruguay hosted and addressed the
meeting. I signed the agreement on your behalf in Montevideo.

The Inter-American Institute for Global Change Research is a major U.S.-led initiative
which you can be proud to carry into UNCED. You introduced the concept of the
Institute during your closing remarks at the 1990 White House Conference on Science
and Economics Research Related to Global Change. I believe that it is the most
successful product of that conference thus far.

Following are some background notes on the establishment of the Institute which may
prove useful to you in your preparations for UNCED and in your discussions with Prime
Minister Brian Mulroney, whom I understand will wish to raise this issue with you in
his visit later this week.

I would welcome an opportunity to meet with you, at your convenience, to discuss
further the development of this Institute, how you might include it as part of the U.S.
message at UNCED, and the plans for completing your envisioned global system through
the establishment of similar regionally-focused institutes in the Euro-African and
Western Pacific areas.



Background

Your proposal to establish several north-south regional research institutes to bring
together the critical mass of resources and capabilities needed to address global change
research was first presented by the United States during the White House Conference on
Science and Economics Research Related to Global Change in April 1990 and was
highlighted in your closing remarks. More recently, this concept has been further
_endorsed by the United States during negotiations on a framework convention on
climate change.

The United States has participated actively in promoting the establishment of the first
of these institutes — in the Western Hemisphere — by: hosting (and chairing) the first
developmental workshop in San Juan, Puerto Rico, in July 1991; providing funding and
sending personnel to the international Interim Working Group; and chairing the second
workshop for the development of the Institute, held in Mar del Plata, Argentina, in
March 1992.

The United States has also participated in and supported meetings of scientific and
legal experts to negotiate the legal agreement and scientific agenda for the Institute.
From the beginning, however, we have emphasized that we were developing a cooperative
activity among equals. The cooperation among the participating countries has been
unprecedented and remarkably effective.

International Involvement

To date, twenty-two different countries from the Americas have participated -- at senior
policy levels - in the development of the Institute. They are the following:

Argentina Colombia Guyana Paraguay
Bahamas Costa Rica Jamaica Peru
Bolivia Dominican Republic Mexico Suriname
Brazil El Salvador Nicaragua u.S.
Canada Guatemala Panama Uruguay
Chile Venezuela

Eleven of these countries (underlined) became founding charter members of the Institute
by signing the agreement in Montevideo last week. Others are expected to join in the
near future as they complete the necessary domestic procedures and approvals.

In addition to the countries of the region, the European Community, Germany, Italy,
Japan, The Netherlands, Spain, and international organizations including the
International Council of Scientific Unions (ICSU) and the Organization of American
States (OAS) have actively supported the development of the Institute and have
participated in the meetings. The Japanese have indicated their willingness to play a

leading role in establishing the Pacific Institute — as have the Indonesians.
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DOMESTIC REGULATION OF METHYL BROMIDE

Section 602 of cCaAa unambiguously states that the
Administrator shall 1ist %all substances with an ozone
depletion potential of 0.2 or greater." .

— the Act does not allow us to consider costs,
benefits, substitutes etc.

A major international scientific assesement under the Montreal
Protocol was just completed in July and concluded the "best
estimate™ of the ozone depletion potential of methyl bromide
was 0.7.

== assessment co-chaired by NASA and NOAA

-~ reviawed all available data and involved world's
top scientists

-~ Sec 606 of the cCcaa explicitly cites Protocol
science aseeeement as basis for
regulatory decisions

=- delaying action based on need for assessment
would simply not be credible

Meeting held by Bromely with NASA and NOAA and USDA in August
concluded that adequate basis existed for regulating now.

While scientific uncertainties exist,

~- they could increase or decrease ozone depletion
potential

--extremely unlikely number would fall below 0.2

Montreal Protocol larties will regulate methyl bromide this
month
-- widespread support anong developed nations for
freezing production with a reduction of 25%
by 2000 also likely

- - next Protocul assessment due in 1994 and will
likely lead to further reductions/phase-out by
2000 (and achieve consistency with caa
position)

Substitutes for methyl bromide in soil fumigation (its major
uee) arc highly likely by z00o0.

-- dazamid has been tested in strawberries, tree
nurseries, and tobacco which are the major uses
of methyl bromide. It appears to be as
effective.
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—-= it has been approved for non=food uses in U.S.
and its producer has already been in to EPA to
begin process of approval for food use (field
trials could begin thig year with approval
likely to take 1-2 years)

—— EPA's proposed rule freezes production at current
levels, allows production to be maintained
at that level through 2000 and then calls for
a phase-out

-- allows maximum legally allowable
flexibility to rcduce costs

-- gives maximum time for substitutes to
be developed and approved.

* Bottom line: Science cannot legitimately used as an excuse for
iraction. Protocol negotiations rainforce scientific basis for

action, will be

gin regulation of methyl bromide this month, and
up at or close to a 2000 phase-cut in 1994. caa

does not give us luxury of regulating mothyl bromide in this two-

step process, but end result is likely to be similar domestically
and internationally.




Land Monitoring and
Remediation Workshop

* Hosted by the Bechtel Corporation in San Francisco,
California, September 1991, with BHP-Minerals
International as a contributing sponsor

* Two working groups reviewed areas of potential
government / industry interest in GCRP

* Resource / site characterization and monitoring
* Reclamation and remediation
* Both groups developed recommended areas of interest
and pilot projects, with these considerations
* Need to validate remote sensing observations with
ground truth data
* Specifics on ground truth data validation part of pilot
project planning




Global Change Effects Workshop

* Held in conjunction with the International Aeronautical
Federation Conference in Montreal, Canada, October
1991, with the Canadian Advisory Council on Remote
Sensing as a contributing sponsor

* Two working groups reviewed areas of potential
government/industry interest in GCRP

* Atmospheric and climate modeling
* Land/ocean
* Both Groups developed recommended areas of interest
and pilot projects with these general considerations
* Begin with small projects in well-defined research
areas
* Select projects based on pre-existing capabilities and
expertise found within the Geosat Committee member
companies




Global Change Effects Workshop

Pilot Project 5: Optimizing Utilization of In Situ data

Goals

* Provide vehicle for researchers in government, academia
and industry to participate in a joint project with both
scientific research and data management value

* Demonstrate potential for leveraged value through
utilization of combined government / industry in situ
sensors and data holdings

* Explore potential for coordination of government and
industry in situ data gathering campaigns in areas of
mutual value




Global Change Effects Workshop

Pilot Project 5: Optimizing Utilization of In Situ Data

Objectives

Collaborate on research in area of mutual interest,
utilizing in situ data from government and industry
sensors and archives

Emphasize use of data from industry provided sensors:
ocean platform, aircraft, ship, ground

Develop an inventory of in situ data bases for access by
government, industry and academia

Explore benefits of stronger industry role in forums
defining standards for catalogs and data exchange




Global Change Effects Workshop

Pilot Project 5: Optimizing Utilization of In Situ Data

Implementation

* Joint government / industry planning group defines
specific application research objectives:
* Research of interest to GCRP
* Application in which industry has relevant in situ data
* Project team implements the project
* Refine research objectives
* Defines data requirements, identify and obtain
commitment of data source
* Carry out the research project, utilizing data obtained
from industry and government sources
* |Issue reports describing successes, lessons learned, and
recommendations for future steps




Global Change Effects Workshop

Pilot Project 6: Establishing Universal Definitions and
Protocols in Global Environmental Change Related
Measurements

Goals

* Facilitate understanding among government, industry and
academia in definition of key environmental parameters

* Improve parameter definition and measurement
techniques in general as a basis for added value to the
GCRP




Global Change Effects Workshop

Pilot Project 6: Establishing Universal Definitions and
Protocols in Global Environmental Change Related

Measurements

Objectives

* Collaborate to develop standard definition and
measurement protocols in specific areas of common
interest

* Emphasize applicability of industry provided source data
and measurement techniques that add value to the GCRP
in these areas

* Explore benefits of stronger industry role in forums
defining standards for data measurements and data
interchange




Global Change Effects Workshop

Pilot Project 6: Establishing Universal Definitions and
Protocols in Global Environmental Change Related

] Measurements
Implementation

* Joint government / industry planning group defines specific
focus of the project, choosing from such issues as
* Land based measurement and reporting of atmospheric
gas emission data for acid precipitation precursors and
greenhouse gases
 Standard definition for wetlands
* Project team implements the project based on the planning
group’s recommendations
* ldentifies specific problem areas in measurement and
parameter definition standards
* Recommends standard measurement and parameter
definitions in these specific areas
* Issues reports describing recommendations and proposed
follow-on actions




Land Monitoring and

Remediation Workshop

Pilot Project 1: Plant Stress
Goals '

* Yield a better understanding of various sources of
vegetation stress

* Provide opportunities to measure and monitor stress with
remote sensing techniques




Land Monitoring and

Remediation Workshop
Pilot Project 1: Plant Stress

Implementation

* Review resource industry in situ data and previous
interdisciplinary research in remote sensing of plant
stress

* Select several categories of sites known to show
vegetation stress

* Mines

* Industrial facilities

* Landfill sites

* Disease or insect-infested forests

* Identify the sensors and spectral and spatial resolution
required at each type of site




Land Monitoring and
Remediation Workshop

Pilot Project 2: Coastline Processes

Goals

* Promote better management of delta and coastal areas

* Support global sea level measurements for studying the
effects of global warming




Land Monitoring and
Remediation Workshop

Pilot Project 2: Coastline Processes
Objectives

* Establish techniques and procedures for monitoring
natural or human - induced modification of the coastline

* Support studies on plant stress, especially as it relates to
coastal vegetation







Executive Summary

* U.S. resource industry not in "Mission to Planet Earth"

* Need sound industry-government-academic
partnership to mutually understand natural and
man-made environmental change in order to mitigate,
adapt and respond to need for improved
environmental management throughout society

* International planning by IPCC, IGBP, IPECA




The Geosat Committee 1991
Environmental Workshops

* Identify resource industry research and priorities
relevant to U.S. GCRP

* lIdentify areas for enhanced industry - government
cooperation |

* Propose simple pilot projects to start cooperative
research efforts




Objectives Of This Meeting

* Review Geosat committee environmental workshops
and proposal for government / industry cooperation
in global change study, environmental management
and earth observations

* Discuss linkages to ongoing government research
and relative priorities of suggested pilot projects

* Discuss plan for follow up action




The Geosat Committee 1991
Environmental Workshops

* Identify resource industry research and priorities
relevant to U.S. GCRP

* Identify areas for enhanced industry - government
cooperation

* Propose simple pilot projects to start cooperative
research efforts







Resource Industry Background

* Escalation of global environmental concern

* Resource industries provide for society’s energy;,
mineral, food and fiber needs

* Conduct research relevant to government global
change research program but...

* Resource industry not involved in government
environmental programs




Benefits of Industry-Government
Cooperation

Leverage resources, costs, facilities, personal and
technology transfer

Example: Industry provides in-situ data to help
government validate remote sensing for global
environmental issues

Proactive industry opportunity to understand relevant
new government Earth observing technology for
imposing government policy, legislation and regulation
on industry.




The Geosat Committee Environmental
Initiative

* 15 years of geological, oceanographic, and
engineering cooperative remote sensing applications
research

* Now focusing on environmental remote sensing
applications research to enhance business
opportunities and minimize negative impact on
business

* Geosat environmental workshop report is a response
to CEES/OSTP question of what industry is doing in
global change research issues




Government Research Initiatives under
FCCSET

* NASA EOS (Earth Observing System) $30 Billion

* High Performance Computer and Communications
Program

* National Technology Initiative (NTI)

* U.S. Global Change Resarch Program (GCRP) $1.5
Billion / year




Benefits of Cooperative Research to
Resource Industries

* Participation in defining global change phenomena
leading to government environmental policies and
regulations impacting business

* Help define Industry-Govenment research program
potential for leveraging government research assets

* Demonstrate industry willingness to cooperate in
environmental research to help assure sound
government policy legislation effecting industry




Benefits to Global Change Research
Program

* Access to industry assets such as expertise, ground
truth data and specialized data collection facilities

* Demonstrate relevance of GCRP to U.S. economic
growth through enhanced technology transfer

* Increase public support of GCRP through unified
program based on government, industry and
academic participation




Executive Summary

* U.S. resource industry not in "Mission to Planet Earth"

* Need sound industry-government-academic
partnership to mutually understand natural and
man-made environmental change in order to mitigate,
adapt and respond to need for improved
environmental management throughout society

* International planning by IPCC, IGBP, IPECA




Executive Summary (Continued)

* U.S. GCRP: "Establish scientific basis for national and
international policy related to natural and human
induced changes to global earth systems

* Industry-government cooperative research will depend
on mutual access to data and scientific information




Industry - Government Interfaces

CEES/GCRP part of White House FCCSET without
industry participation

CEES/OSTP with help of GEOSAT, EPRI, and Global
Climate Coalition formed the private enterprise -
government interface (PEGI) in 1991

Encourage Industry-government synergism to reduce
duplication and leverage assets

Facilitate sharing of data, information and resources
Catalyst for cooperative research projects




The Geosat Committee 1991
Environmental Workshops

Land Monitoring and Remediation, San Francisco:
Bechtel, BHP Minerals sponsors

Global Change Effects, Montreal: CACRES sponsor
Oil Seeps and Spills, Houston: AMOCO sponsors
Attendance: representatives of 35 resource industry, 6
government and 5 academic organizations




The Geosat Committee 1991
Environmental Workshops

* Identify resource industry research and priorities
relevant to U.S. GCRP

* Identify areas for enhanced industry - government
cooperation

* Propose simple pilot projects to start cooperative
research efforts




Pilot Project Elements

Base line data

Technology

Global change effects observed
Site specific interaction
Leverage research assets




The Next Step for Pilot Project
Cooperation

PEGI response for agency priorities for GEOSAT pilot
projects

Propose industry - government project planning panel
co-chairs

Identify linkages to on-going related projects




Geosat Committee Goals

"Industry serves at the will of the people"

lan Parker, Chairman, Newmont




U.S. GCRP: 1992 Issues

Integrating climate modeling and prediction
Global water and energy cycles

Ecological systems

Population dynamics

Sea level changes




Geosat Environmental Workshops

Responses to CEES/OSTP query to inventory industry interests
in global change research

Focus industry interest on earth observations applications for:
Resource Development, Global Environment Change Study,
Improved Environmental Management

Crosscut industry interests with GCRP agency research
programs

Industry - government cooperation in critical environmental
research essential to U.S. sustained resource development
commensurate with acceptable environmental stewardship




Cooperative Research Mechanisms

* Parallel research Programs:
* Self Funding, communication and exchange
* Joint Programs (e.g., CRADAS):
* Shelf funding, Joint planning of shared goals,
Information and Data
* Contract Research:
* Government contracting for specific research with
industry asset support




US Global Change Research
Interdisciplinary Science Elements

Climate and hydrologic systems
Biogeochemical dynamics
Ecological systems and dynamics
Earth system history

Human interactions

Solid earth processes

Solar influences

U.S. Global Change: Research Program FY93




Candidate Opportunities for Private
Enterprise/Government Interactions on
Global Change Research

* Greenhouse Gases, global warming potential and emissions
trading

* Advanced computers for climate modeling

* Biological mechanisms of CO2 - enhanced growth of plants

* Identify, estimate and analyze sources of greenhouse gas
emissions

* Land characterization and land use

* Economic methods for assessing cost of climate change

* New instrumentation for measuring global change

* Biotechnology and genetic engineering to mitigate greenhouse
gases and to adapt to climate change




The Geosat Committee, Inc. 1991
Environmental Workshops

* Land Monitoring and Remediation
* Resources/site characterization and monitoring,
* Reclamation and remediation
* Global change Effects
* Atmospheric / climate modeling,
* Land/ocean
* Oil Seeps and Spills
* Characterization and detection,
* Technology and monitoring,
* Remediation




Land Monitoring and Remediation
Workshop Resource / Site
Characterization and Monitoring Panel

« Common Themes
* Data quality control
» Data standardization
* Baseline data
* In situ Ground truth for remote sensing system
* Priority Research Areas
* Gas monitoring
* Plant stress
» Sensor technology
* Data base management
* Hydrologic process
* Image processing




Land Monitoring and Remediation
Workshop Reclamation and
Remediation Panel

* Common themes:
* Baseline Data
* Global change effects
* Human interactions
* Ecological interactions
 Site specific interactions
* In situ ground truth for remote sensing systems




Global Change Effects Workshop
Atmospheric and Climate Modeling
Panel

¢ Common Themes:
* Atmospheric emissions
* Climate modeling and prediction




Global Change Effects Workshop Land
and Oceans Panel

* Common Themes: Observable with remote sensing
* Ocean productivity

Sea level

Seaice

Land / water cycles

Soil characteristics

Vegetation and ecological boundaries

Land ice / snow




Oil Seeps and Spills Workshop

¢ Common Themes: Exploration and Environmental

Applications

* 75+% oil slicks are natural

* Mean ocean flow remote sensing

* Sensor technology

* Radar

* Airborne laser fluoroscope

*» CZCS




Pilot Project 3: Baseline Data
Goals

* Solve environmental problems in an effective and cost
- efficient manner

* Make better resource and environmental decisions at
reduced costs




Pilot Project 3: Baseline Data
Objectives

* Make remote sensing data more readily accessible
and known

* Demonstrate effectiveness of using remote sensing
data to solve environmental problems




Pilot Project 3: Baseline Data

Implementation |

* Survey available data sets from industry, government
and academia
* Develop mechanisms to make data sets accessible in
a user - friendly manner
* Publications
» Software
* Seminars, workshops...




Pilot Project 3: Baseline Data
Implementation Il

* Select a specific example of environmental concern
* Industrial contamination
* Water pollution
* Reduced agricultural productivity
* Stressed natural vegetation
* Mine closure
* Use several types of remote sensing data
* Upgrade and standardize data
* Determine cause and extent of problem
* Develop plan for remediation




Pilot Project 3: Baseline Data
Examples Presented at Workshop

* Urban water use efficiency

* Soil differences

* Vegetation growth

* Vegetation stress

* lIrrigation efficiency and distribution
* Leaks in water aqueduct

* Remedial site investigations

* Sanitary landfill siting




Pilot Project 4: Site Specific Interactions

Goals

* Develop more effective cost - efficient procedures to
prioritize and clean-up Superfund sites

* Develop criteria to determine optimum level of
clean-up at Superfund sites




Pilot Project 4: Site Specific Interactions

Objectives

* Use remote sensing to assist in effective and
cost-efficient clean-up of Superfund sites

* Use remote sensing to assist in developing optimum
clean-up levels at each site based on human and
environmental conditions




Pilot Project 4: Site Specific Interactions

Implementation

* Select Superfund sites

* Obtain remote sensing data for the sites

* Explore ways to improve effectiveness of assessment
and clean-up process

* Site characterization (historic development)

* Risk assessment

* Targeted field sampling

* Assist in development of criteria to determine optimum
clean-up level at each site

* Environmental features

* Human considerations




Recommendations for Cooperative Research

* Enhance economic growth through technology transfer from GCRP

* Facilitate growth and development by;

* Resolving intellectual property issues mutual access to remote
sensing and ground truth data

* Develop environmental data standards and cooperative data bases

* Develop joint research mechanisms (i.e. CRADASS)

* Consider industry in GCRP planning

* Joint programs more cost effective and mutually beneficial than
parallel or contract programs

* Encourage academic involvement

* Establish criteria level verifiability remote sensing technology for
industry compliance

* Take next steps to identify industry - government pilot project priority,
linkages to existing programs, and initiate joint planning




Concluding Remarks |

* Global environmental change effects all nations, all
economies, all life

* Effective industry - government partnership is critical

* Environmental policies must be based on sound
analyses of scientific research




Concluding Remarks |I

* Organizations working globally to develop predictive
understanding of earth systems

* Observing systems and long term baseline data critical
to science leading to informed government policies

* US GCRP should adopt spirit of national technology
initiative NTI and CRADAs to leverage industry -
government research access




Concluding Remarks llI

* Cooperative synergistic industry - government role is
critical in developing and evaluating remote sensing
technology for studying global environmental change,
environmental management and policy implementation
and compliance.

"We need the collective money expertise people and time of
government, universities and industry in a strong and
common commitment to provide timely, cost effective
research. We then need to report and communicate the
best predictive models of what is happening to our
environment and what the solutions and impacts of these

actions will be." Dr. Kenneth Ciriacks
V.R, AMOCO Production Company

Director, the Geosat Committee




Applying Resource Industry
Research to the U.S. Global Change
Research Program
A Proposal for Industry / Government
Cooperation in Global Change Study,
Environmental Management and Earth
Observation Applications from the GEOSAT
Committee 1991 Environmental Workshops

A Report by the GEOSAT Committee, Inc.
Robert F. Brammer and
Frederick B. Henderson Il
Co-chairmen and Editors




An Assessments of Resource Industry
Issues and Research Priorities
Industry Research Compared with
Government Plans for Global Change
Study, Mitigation Adoption and
Research Strategies
Recommendations for Industry /
Government Cooperative Research and
Suggested Pilot Projects




Summary

* An assessment of resource industry issues and
research priorities

* Industry research compared with government plans for
global change, study, mitigation, adaption and
research strategies

* Recommendations for Industry / Government
cooperative research and suggested pilot projects




1992 Geosat Membership
as of May 1992

AMOCO Japex

ARCO Loral Aero Systems Division
ASARCO MacDonald-Dettwiller Assoc.

Barringer Patents Inc. Marathon

Barringer Laboritories Inc. Marine Spills Response Corp.
Bechtel Corporation Mobil

BHP Minerals Int. Noranda Exploration Co. LTD.
BHP Petroleum Int. Petroscan

British Petroleum Placer Dome Inc.

CCRS Radarsat International Inc.
Chevron RESTEC

CRA Exploration Sedona Scientific

DE Gasparis/Hawthorn Shell

Desert Research Institute S| Corporation

Earthsat Spot Image

EOSAT (GE, Hughes/SBRC) TASC

ERIM Terra-MAR, Inc.

ERSDAC Texaco

GER Unocal

Hunt Oil Company
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