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1977 National Research Council report,
“Energy and Climate.”

At about the same time, the National
Academy of Sciences also began a study
of the greenhouse effect. After reviewing
available atmospheric models and
analvses of past climates, the study
chaired by meteorologist Jule Charneyv
concluded that “We have tried but have
been unable to find any overlooked or
underestimated physical effects that
could reduce the estimated global
warming due to a doubling of CO;
(carbon dioxide) to negligible
proportions or reverse them altogether.”
The study estimated that a doubling of
CO:; in the atmosphere would raise
global temperature by 3°C, plus or
minus 1 1/2°C.

The greenhouse problem was debated
in yet another forum that year when the
Carter administration proposed a major
synthetic fuels initiative. In The
Washington Post, Gordon MacDonald
argued that synthetic fuels produced
even more carbon dioxide per unit of
energy than coal, oil, or natural gas.
MacDonald warned that subsidizing
synthetic fuels was a mistake that
would only increase U.S. dependence
on CO; intensive energy systems.

The controversy attracted the interest
of then U.S. Senator Abraham Ribicoff,
who had recently been warned of the
greenhouse effect by West German
Chancellor Helmut Schmidt. Ribicoff-
convened a Senate symposium on the
subject. The result was an amendment
to the synthetic fuels legislation of 1980
mandating that the National Academy of
Sciences undertake another,
comprehensive, review of the problem.
Also in 1980, the National Commission
on Air Quality held a workshop on the
greenhouse effect as part of its review of
the Clean Air Act. That workshop may
have been the first study to concentrate
solely on public policy issues rather
than science aspects of the problem.

In January 1981, under the leadership
of Gus Speth, the Council on
Environmental Quality released its
report on the CO, problem. After
analyzing the reductions in CO,
emissions that would be needed to keep
levels below 1 1/2 times preindustrial
levels, CEQ concluded that “the
potential risks from even moderate
increases in the burning of fossil
fuels...underscores the vital need to
incorporate the CO, issue into the
development of United States and global
energy policy.” Adding a major
dimension to the problem, scientists at
the Goddard Institute of Space Studies
concluded later that same year that CO,

was not the only problem gas: methane,
tropospheric ozone. nitrous oxides. and
chlorofiuorocarbons (CFCs} could also
contribute significantly to warming the
atmosphere.

The Environmental Protection Agency
made its first contribution to the debate
in 1983, when it released its report “Can
We Delay a Greenhouse Warming?”
EPA’s report concluded that levels of
atmospheric greenhouse gases were
already high enough to trigger a global
warming. and that economic momentum
would ensure even further warming.

Based on his climate models,
Hansen projected that
significant warming might be
observed within five to 15
years.

The report further concluded that global
temperatures would rise by 2°C within a
relatively short time, even with major
reductions of CO, emissions, although
such reductions could have an impact
in the long run.

EPA’s report was followed shortly by
Changing Climate, the greenhouse study
of the National Academy of Sciences. In
contrast to EPA’s conclusions about
fossil fuel use and CO; buildup, the
Academy judged that “We do not
believe that the evidence at hand about
CO,-induced climate change would
support steps to change correct fuel use
patterns away from fossil fuels.”

Perhaps the Academy report calmed
public fears. At any rate, the issue faded
from the public eye until 1985, when
new scientific information, a key
international conference, and a series of
Congressional hearings combined to
return the greenhouse effect to public
awareness.

Early in 1985, scientists V.
Ramanathan and Ralph Cicerone and
their colleagues from the National
Center for Atmospheric Research
announced that not only were other
greenhouse gases contributing as much
to global warming in the 1980s as CO,,
but also that these gases could
eventually surpass carbon dioxide in
their contribution to the greenhouse
effect. These findings reinforced the
growing consensus that some global
warming was inevitable and that it
would occur rapidly.

An international meeting in October
1985 came to the same conclusion.
Under the auspices of the United
Nations Environment Programme and
the World Meteorological Organization,

scientists from 29 nations met in
Villach. Austria. and agreed that “some
warming of climate now appears
inevitable; the rate of future warming
could be profoundly affected by
government policies on energy
conservation, on use of fossil fuels, and
emission of some greenhouse gases.”

Following on the heels of the Villach
conference was a Senate hearing
convened by Senator David
Durenberger, as well as a call by Senator
Albert Gore for an international “Year of
the Greenhouse" to focus attention on
the problem. Gore was not new to the
issue, having conducted hearings on the
greenhouse effect in 1982 and 1984
while he was a member of the U.S.
House of Representatives. The pace
quickened in 1986, when the World
Meteorological Organization, the
National Aeronautics and Space
Administration, and numerous other
agencies issued a three-volume report
on atmospheric ozone. The report
detailed the rapid atmospheric changes
occurring as a result of human activity,
particularly the greenhouse effect and
the depletion of the protective ozone
layer in the stratosphere. Concluded the
report, “ There is now compelling
evidence that the atmosphere is
changing on a global scale.” Finally,
Senator John Chafee’s hearings in June
of 1986 brought together key scientists
and government officials to discuss the
problem. Perhaps the most significant
testimony came from Dr. James Hansen
of the Goddard Institute for Spaci!
Studies. Based on his climate models,
Hansen projected that significant
warming might be observed within five
to 15 years.

This was a surprise to many
observers. The greenhouse problem had
been viewed as taking decades to
develop, and, indeed, doubled levels of
carbon dioxide in the atmosphere were
still projected to occur decades from
now. It was the possibility that warming
could occur at much lower levels of CO.
that suddenly became a serious issue for
government policymakers to address.

The Chafee hearings raised the
visibility of the greenhouse issue,
making it a more likely factor in policy
discussions. Senator Chafee moved the
issue another step by asking EPA to
develop a set of policy options for
stabilizing the level of greenhouse gases
in the atmosphere. When completed,
this study should mark the beginning of
another era for the greenhouse effect
and the problem of global warming. (]
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Ozone Protocol Schedule

Comments on Chairman's Text (of April 30, 1987)

Meeting of Chairman's "informal" small group
of representative delegation heads in Brussels

Meeting of lawyers and drafters at the Hague
Ad hoc group of experts, Montreal

Diplomatic Conference, Montreal



Ad Referendum

Tolba's (April 30, 1987, Geneva) Text on
Control Measures

Freeze at 1986 levels of production/consumption of
CFC 11, CFC 12, CFC 113, [ CFC 114 and CFC 115 ] within
[2) years after entry into force of protocol.

20% reduction of 1986 levels within [4] years.

30% additional reduction of 1986 levels

o} within [6] years if the majority decide
o within [8] years unless 2/3 otherwise decide
Science/Policy review in 1990 and at least every four

years thereafter to decide on new substances, schedules,
etc.



NOAA POS1TION

I. Controls

A. First

Voluntary freeze at 1986 levels and voluntary
ban on (non-essential) aerosols within 1 year
after signing protocol.

Step
Freeze "emissions" at 1986 levels.

o include CFC 11, 12, 113, 114, 115 and
Halons 1211, 1301.
o0 scheduled 0-2 years after entry into force

20% Reduction

o include CFC 11, 12, 113

0 scheduled 2-4 years after entry into force

o subject to amendment by contracting parties on
consideration of the scientific, technical
and economic assessments*

B. Second Step

C. Third

20-50% reduction
include CFC 11, 12, 113
within 8-10 years after entry into force
subject to confirmation by contracting parties
on consideration of the scientific,
technical and economic assessments¥*

0000

o} 20-95% reduction

o include CFC 11, 12, 113

o within 14-16 years after entry into force

0 subject to confirmation of contracting parties
on consideration of the scientific, technical
and economic assessments¥*

II. Scientific Assessment

0 Next major review in 1990, then at least every 4
years thereafter; minor reviews at least every 2
years; technical and economic assessments to be
conducted in parallel with scientific assessments.

* Process for consideration by contracting parties to be
determined.



Tolba's Text

Freeze at 1986 levels
CFC 11, 12, 113 [114,
[ 2 ]years

20% Reduction
CFC 11, 12, 113 [114,
[4 ]years -

[50%] Reduction
CFC 11, 12, 113 [114,
[6 ]lyears if 1/2
[8 ]years unless 2/3

Science/Policy
Every 4 vyears

115 ]

115

115

]

]

NOAA Position

Freeze at 1986 levels
CrFC 11, 12, 113, 114, 115
Halon 1211, 1301
[0-2 ] years

20% Reduction
CFC 11, 12, 113
[2-4] vyears

[20-50%] Reduction
CFC 11, 12, 113
[8=10] years if Science

[20-95%]Reduction
CFC 11, 12, 113
[14-16] vears if Science

Science/Policy
Every 4 years
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Proposed Control Protocol

Freeze at 1986 levels

CFCc 11, 12, 113, 114, 115
Halons 1211, 1301

[2] years

20% Reduction

CrFc 11, 12, 113

[4] years

unless parties decide based on science

[ 50%] Reduction

CFc 11, 12, 113

[10] vyears

if parties decide based on science

[95%] Reduction

CrFc 11, 12, 113

[16 ] years

if parties decide based on science

Science/Policy Reviews
Begin 1990
and every 4 yvears



10

12
14

16
16
18

1988

1990

1992

1994

1996

1998

2000
2002

2004
2006
2008

Proposed Timetable

Entry into force

Freeze
Science/Policy Review
Decide [A] Reduction

20% Reduction
CFC 11, 12, 113

Science/Policy Review

Decide [B] Reduction
Review [A] Reduction

[A] Reduction
Science/Policy Review
Review [B] Reduction

Science/Policy Review
Review [B] Reduction

[B] Reduction

Science/Policy Review

for year [10]

for year [16]
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OZONE PROTOCOL
TRADE WORKING GROUP
OPTIONS FOR CONTROL FORMULA

CONTEXT/OBJECTIVES

In seeking to develop an appropriate formula for defining "emis-
sions" of controlled chemicals, the U.S. needs to review each
possible option in relation to broad U.S. objectives in the
negotiations and other countries' objectives which may need to be
accommodated to reach agreement on the protocol. U.S. objectives
include: (1) broadest possible participation by all countries,
including developing countries, in the protocol; (2) broadest
possible coverage of major ozone-depleting chemicals; (3) simplicity
from the point of administration and compliance; and (4) least
distortion to individual economies and international trade. The
U.S. is neither a major importer nor a major exporter; however,
other countries in one or the other of these categories will wish
to assure security of import supplies or export markets and some
provision to meet these concerns is likely to be necessary.

In summary, the objectives are:

1. Broadest participation not only by developed countries but
also by developing countries. To accomplish this, the
formula should be simple and easy to comply with, should
result in prices of CFCs to developing countries not being
too high (to discourage them from building new capacity),
and should assure adequate supply access for all net importing
countries, both developed and developing.

2. Ease of administration and compliance verification.
3. Least interference with international trade.
4. Capable of serving as basis of consensus. To meet this

test, any formula must satisfy three general groups: The EC,
which is insistent that any formula include controls on
production; the net-importing developed countries (Nordics,
New Zealand and Canada), which require assurance that they
will not be cut off from essential imports; and the developing
countries, which insist on assured (and increasing) supplies
of CFCs and affordable prices.

DISCUSSION OF OPTIONS

The following optionsl have been suggested for defining "emissions"

1211 options are assumed to include an adjustment term for
"quantities destroyed using methods approved by the Parties" in
accordance with a consensus reached during the April 27-30 UNEP
meeting in Geneva. Such methods will be determined at a later
date and could include permanent encapsulation.
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of controlled chemicals in the UNEP protocol currently being
negotiated:

A.

Apparent consumption ("adjusted production"), equal to
domestic production plus imports minus exports. This
option, which has been the U.S. position, would offer the
greatest flexibility on trade and would, in principle,
respond to concerns of net importing countries regarding
security of supply. It thus meets the objectives of broad
agreement and least interference with trade. Administration
and compliance could be more difficult than for options
based primarily on production controls. Its primary problem
is that it does not meet the EC requirement of including
such controls, and for this reason is unlikely to be the
basis of a consensus including the EC. There is also some
debate about whether it would lead to lower CFC prices, thus
discouraging rather than encouraging the development of
alternatives. The situation of developing countries is also
a problem not only with this option but in fact with all
options, and therefore is discussed separately below.

Production and imports, separately. This option was the EC
position going into the Geneva meeting. It is less flexible

(and therefore less Y“"free trade") than the U.S. apparent
consumption approach. It does not deal with the concerns of
net importers regarding supply access. On the other hand,

it is easier to administer and comply with and will cause
CFC prices to rise, thus providing incentives for development
of alternatives.

Production and exports, separately. This is a recent
proposal by Mike Kelly (Department of Commerce ITA). It is
less "free trade" than option A and its effects at this

point are not well understood. In general, it appears
similar to option B if the export control is interpreted as
a "floor" rather than a "ceiling." The principal problem

with it at this point is that it is a new proposal which has
no supporters yet among those which need to join in any
consensus, and there is probably not sufficient time to try
to persuade other countries to abandon all the existing
proposals in favor of this one unless it has clear advantages
over all other existing proposals.

Production and "free trade." This proposal has various
forms, including those by Martin Bailey (Department of State)
and Konrad von Moltke (Conservation Foundation). In principle,
it offers some advantages if an appropriate mechanism can be
found to assure markets will operate in a "pure" nondiscrim-
inatory way. Unfortunately, most suggestions for accomplishing
this involve some form of government intervention, which
partially defeats the original purpose of allowing markets
to allocate supply. It also has the same disadvantage as
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option C in that it would require a major effort to persuade
other countries to switch their support from the options
discussed to date.

E. Production and consumption, separately. This option, which
emerged during the April Geneva meeting, basically combines
options A and B, with production and imports being frozen
during the initial control period (first two years) and then
production and apparent consumption being reduced in parallel.
It is less flexible than either option alone, but has the
primary merit of being the leading candidate for a consensus
view. The main stumbling block (aside from the developing
country issue) is the necessity of including some provision
to assure net importers of supply access.

Developing Country Perspective. Most developing countries are
concerned that they will be deprived of the economic benefits of
CFCs at a period in their development when they most need themn.
Thus, they want to be allowed to increase their domestic consumption
over 1986 levels (which lets out options A and E). Even if they
are allowed to increase consumption, they still must find a
source of supply at prices they can afford. If production is
capped, they will be unable to build their own capacity and would
be unable to obtain supply from developed countries except at a
very high price necessary to buy it away from traditional users.
This problem is associated with options B, C, D and E. Thus,
there is no option which will satisfy developing countries unless
it includes special provisions to allow both an increase in their
consumption and an increase in production to meet this need.
These countries will be indifferent to all the options except to
the degree the special provisions deal with their concerns.



CONCEPTS FOR U.S. POSITION ON INTERNATIONAL PROTOCOL AND NON-REGULATORY

DOMESTIC PRDOGRAMS TO PROTECT STRATOSFHERIC OZONE

i. Freeze at 1986 productiorn level within two years after entry into

Tarce.

(a)

(b)

{c)

{a)

(b)

(c)

Chemical coverage: the most ozone-depleting chemicals, which are
the fully halogernated CFCs (OFCs 11, 12, 113, 114 anmd 11%) and
Halong 1201 anmd 1311.

Ertry into force when sufficient number of countries, determined
by formula, sign and ratify. Formulz, premised on need for
maximum global participatiorn, would require participation by
caourtrises which, in the aggrsgate, currently accournt far very
substantial, specified percentages of (i) total global
production of coverad chemicals and (ii) world population.

To encourage participatiorn by current non-producers (such as
developing nations, whose participation is essential), but to
avoilid excessive emissions, permit current norn-producers to meet
their own needs with their own production and imports without
restriction until ZOO0OO0,

2. Twenty percent reduction by participants (subject to 1{ci, =abave)
wher:

Major imtermnatiornal scientific, technological, healih and
ecanomic review has been completed following year in which
fresze aoours;

Followirng such review, decision to proceed with the reduction is
made by majority vaote of participants not in material breach of
freere (with weighted voting to take into account courmtries’
relative production levels of covered chemicals)s and

At time of vaote, participation still exists by countries per
formula in 1(b) applied on basis of data as of year-end before
the vote.

3. Fresident commits to:

(a)

(b)

Major, accelerated, urgent natiomal research program by U.5.
(alene and in cocoperation with other countries) 1o supplement
pratocal. 0Objective is to seek development of: safe and
technologically feasible substitutes; techrnology to mitigate
effects of covered chemical emissions on stratospheric ozones
and techrnolagy, maedical procedures and treatmernt to mitigate
adverse effects of excessive exposure to ultra-vioclet radiation.
DET Yo commence immediately to develop program options.

Seek further protocol reductions, which may be more or less than
cumulative 50Y% reduction below freesre laevel, within five years
after a 20% reduction becomes effective, if:

(i) Major international scientifiec, technological, health and
ecoromic has been completed following three years after 20%
reduction has occurred and, in light thereof, President is
satisfied that further reduction is appropriate; and

(1i1) At time of Fresidential decision, protocol participation
st11l exists by countries per formula in 1(b) applied on
basis of then-currernt data, and President is satisfisd with
participants’ compliance.
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Compromise Option

Freeze at 1986 level within two years of entry into force.

-- broad coverage of the most ozone-depleting
chemicals: the fully halogenated chlorofluorocarbons
and Halons 1211 and 1301.

-- Maximum number of countries .
Twenty percent reduction below 1986 level within two years

after the freeze e v bes Fectime L foted Ph o Loern——
Ry N mwsm,;:f’%.

-- Compensates for signatory current non-producers
growth and non-compliance. z A
-- Likely to stop significant future deterioration. 7 ﬁ%'”
-- Very inexpensive to achieve. OWQyé s
Ve /(
Iicrnziory current non-producer [ dppedt1l VYio ntt ocurteTi )
T2 frecc¢ urntll the year 20C<. :/
L./
-- Fermlts current non- procicers 1o Tl 1oCel neflcs
vith new local productic:r cr v .Tr zrnrporte without
restriction [until 2000 [uniil substitutes are

avallable].
-- Likely to maximize participation.

-— Stops growth before emissions by current
non-producers become too large.

Precsident commits to:

-- A major accelerated urcent netional research procrar
through UNEP and our owr, &cenciec.
{l

-- A further reduction ofSiEnEb=scvemmethisn fiuve years

of the 20% reduction,if the following triggers are :
met: "& ) 744-9"{&/"“{ ((x‘.,“\,ryu{('(c_( kn)t
rtee

o Efforts to bring] substitutes to commercial
status are not adeguate, i.e., no substitutes
are in the EPA licensing process.

o Research shows that a greater and more rapid
deterioration is taking place than the
natural variation.

o Participation by producing countries exceeds
$ of world proZuction capacity.



ATMOSPHERIC OZONE RESPONSES TO CHLORINE/BROMINE EMISSIONS

IMPLICATIONS OF CFC/HALON POLICIES

A Summary of the Current Scientific Understanding

I. THEORY

- O

—&-.

current

Ozone responses to continued chlorine/bromine

emissions at or greater than current rates

predicted ozone response environmental issue

reduction in global-average higher surface UV
column ozone

change in the vertical atmospheric circu-
distribution of ozone lation change and
greenhouse warming

latitudinal dependence of increased surface
column ozone change UV at higher
latitudes

What would a true global freeze achieve?

Science:

o

Continued growth of CFC/Halon emissions are
predicted to cause substantial loss (several
percent) of global average column ozone eventually
(within 75 years).

A zero-growth rate i.e, a "true global freeze"
of CFC/Halon emissions is predicted to yield
global-average column ozone changes less than
about 2% over 75 years, assuming continued
CO2 and methane growth.

The lifetimes of the fully halogenated
CFC/Halons are many decades; those of the
partially halogenated compounds are shorter.

IMPLICATION

o

o]

A freeze, starting sooner rather than much
later, of the fully halogenated CFC/Halons
is consistent with limiting predicted
perturbations in the global-average column
ozone. (Response 3)

Response (B) and (C) remain

) What would a "protocol freeze" plus 20% reduction
achieve?



Practical Considerations: A "protocol freeze" will not
yield a -zero growth of the chlorine/bromine emissions
into the atmosphere because: .

-- not all countries will sign the protocol,
-- not all signers will comply 100%, and

-- not all chlorinated/brominated compounds
will be included in the protocol.

Hence, a '"protocol freeze", followed shortly by an automatic
20% reduction would come closer to achieving an actual zero-
growth release rate into the atmosphere.

o What would a substantial reduction bevond a true
global freeze achieve?

Current Science:

o} Interplay of atmospheric circulation and ozone
chemistry predict that losses in column ozone
will be larger at higher latitudes than at the
equator.

o} Even at zero-growth CFC/Halon emissions,
substantial local ozone losses are predicted
- in the upper stratosphere and ozone increases
are predicted in the lower atmosphere.

o] The upper-stratopheric losses will cool that
region, hence may change circulation patterns
and climate, and the lower-atmospheric
increases will add to a greenhouse warming.

Implication: A substantial reduction in the fully
halogenated CFC/Halon emissions beyond
a true global freeze is consistent with
limiting predicted pertubations in
column ozone at high latitudes and local
ozone at high altitudes. (Response B
and C).

) What is the confidence in this theory?

- Man-made chlorine is known to be in the
stratosphere, about a factor of four greater
than natural chlorine.

-- A chlorine atmoshere in the stratosphere
will destroy ozone molecules.

-- For the past 12 years, 75-year predictions
of all global-average column ozone changes



due to chlorine have been depletions of
(11+7%).

-- Except for a 30-50% underprediction of
ozone abundance in the upper stratosphere,
the current global models correctly predict
the abundances of several ozone chlorine-

“related species typically over 2 orders of
magnitude.

--  The recognized undercertainties in the
theorical models is estimated to produce a
factor of two uncertainty in the prediction
of long-term global-average column ozone
depletion.

II. OBSERVATIONS

° Global ozone variation:

- Global-average column ozone has been
observed to increase from 1960 through
the mid-1970's and to decrease there-
after.

- The scientific community is currently
divided as to whether the downward
trend of recent years is natural vari-
ations alone or has a chlorine-induced
component.

o - Antarctic ozone decrease

-- It is real.

-- The cause (natural or man-made) is
unkown.

-- The global consequenc?jgie unknown.

Implication: The current observations of ozone
changes (global or Antarctica)
neither prove nor disprove the
ozone/chlorine theory.




III.

EFFECT OF NEW SCIENTIFIC INPUT

Short-term (1-2): The known potential new sources of
of information:

- understanding of the downward trend in global
. ozone,

- identification of the cause of Antarctic ozone
loss, and

- global implications of Antarctic ozone loss, are
unlikely to weaken the theoretical conlusions of
Part I. They primarily only have the potential
to strengthen the implications.

Longer-term (2-4 yvears): The circulation/climate
implications of redistribution of vertical ozone and
the latitude effect is likely to be significantly
better understood. Hence, the implications of a
reduction would be better grasped.

Much-longer term (1-2 decades): The CO, and CHy
trends and sourcessinks will be much better under-
stood. Since both are '"greenhouse" gases, it seems
unlikely that public policy would allow significantly
higher growth rates would strengthen the above
theoretical implications.
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Figure 6. Predicted Changes in Ozone by Altitude Over Time for One Scenario of Trace Gas Increase Figure7. Estimated Ozone Change by Latitude
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Dependent Calculations,” in J. Titus, ed., Effects of Changes in Stratospheric Ozone and Global Climate (U.S., EPA,

Calculated percentage change in ozone at different altitudes over time (S to 100 years) for a scenario assuming CFC emissions begin at Washington: 1986)

1980 rates and increase at 1,5% per year, CH, increases at 1% per year, N,O increases at 0.25% per year, and CO, increases at 0.5%
per year, using the LLNL 1-D model with temperature feedback.

Source: NASA, Present State of Knowledge of the Upper Atmosphere (1986) ‘}/ﬁ

skin by a process that affects peoples of all colors.?” So developed UV-B tolerance to current exposure levels; ] smog would increase 30 percent or more in Philadelphia  Nonetheless, such changes could affect climate.® In the
far, however, no researchers have ventured to estimate with greater depletion, larvae could develop and Nashville, but much less in Los Angeles, if lower stratosphere, the predicted increase in ozone will
dose/response relationships or to identify the diseases abnormally or fish populations could relocate away SHalOgARECI: ozane decreasoed 3be 3jpercentand contribute to the greenhouse effect. Redistributing
and populations most likely to be affected. from the water’s surface, altering the marine food ! temperature increased by 4°C.% Ozone is also predicted  ozone would also affect atmospheric temperatures and,
To date, most plants have not been tested for chin to form earlier in the day, causing larger populations to therefore, water vapor concentrations, both of which
response to increased UV-B exposure, but about two Recent studies indicate that increasing UV-B would be gupesed, _ _ influence climate. e '
thirds of the roughly 200 that have show some ¢ .’g;aggbate smog in some urban areas.?! This research \AAA nother economically important effect of ozone In short, changes in ozone arg intimately linked to the __~
ﬂ sensitivity.? (See Table 2.) Field research on soybeans relates the intensity of UV-B flux to the photolysis of A depletlon - accele'ratec?l degradation qf S0ME lastics and ~_greenhouse effect.’ A July 1986 statement by the -
’_indicates that yields could decling by up to 25 percent formaldehyde, a product of incomplete combustion, A5, T,hl,s i might f:.rmtlgated ey sqme O/ICSU/UNEP (World Meteorological Organization/
with a comparable increase in UV-B.? Scientists have which triggers the formation of the ‘‘radicals’’ that expense if improved chemical stabilizers are developed.  International Council of Scientific Unions/United
;t to determine whether lower levels of depletion generate photochemical smog—a process that WlthO_Ut such st_ablhzers,_gt_lm.ul_am/e damage. to Nations Environment Programme) Advisory Group on
produce damage. accelerates as temperatures rise. The precise —polyvinyl chloride by 2075 could. '7_T_b1“1°n'34 Greenhouse Gases concluded that ““Both with regard to
Research also suggests that ozone depletion could composition of smog depends on the incremental The vertical distribution of ozone does not affect how future scientific research efforts as well as the analysis of
:s,\d affect aquatic organisms deleteriously.3® Some species change in temperature and the balance of pollutants in muich UV-B reaches the earth, so changing the pattern possible societal responses ... . these two environmental
(including commercially valuable anchovy larvae) have the atmosphere. One modelling experiment found that would not have the same effeets as‘osone depletion. problems should be addressed as one combined problem.
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