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Climate Change Science: An Analysis of Some Key Questions 
http:/lwww.nap.edu/catalog/lOl39.html 

Summary 

Greenhouse gases are accumulating in Earth's atmo- 
sphere as a result of human activities, causing surface air 
temperatures and subsurface ocean temperatures to rise. 
Temperatures are, in fact, rising. The changes observed over 
the last several decades are likely mostly due to human ac- 
tivities, but we cannot rule out that some significant part of 
these changes is also a reflection of natural variability. 
Human-induced warming and associated sea level rises are 
expected to continue through the 21st century. Secondary 
effects are suggested by computer model simulations and 
basic physical reasoning. Thesc include increases in rainfall 
rates and increased susceptibility of semi-arid regions to 
drought. The impacts of these changes will be critically de- 
pendent on the magnitude of the warming and the rate with 
which it occurs. 

The mid-range model estimate of human induced global 
warming by the Intergovernmental Panel on Climate Change 
(IPCC) is based on the premise that the growth rate of cli- 
mate forcing' agents such as carbon dioxide will accelerate. 
The predicted warming of 3OC ( 5 . 4 O F )  by the end of the 21st 
century is consistent with the assumptions about how clouds 
and atmospheric relative humidity will react to global warm- 
ing. This estimate is also consistent with inferences about 
the sensitivity20f climate drawn from comparing the sizes of 
past temperature swings between ice ages and intervening 
warmer periods with the corresponding changes in the cli- 

. . . . - - -. --mate- forcia&-This predicted tempmturc-increase is sensi- - 

' A  climate forcing 1s defined as an lmposd perturbat~on o f  Earth's 
energy balance. Cl~mate forcirrg is typically measured In watts per square 
meter (WIm2). 

tive to assumptions concerni~~g future concentrations of 
greenhouse gases and aerosols. Hence, national policy deci- 
sions made now and in the longer-term future will influence 
the extent of any damage suffered by vulnerable human 
populations and ecosystems later in this century. Because 
there is considerable uncertainty in current understanding of 
how the climate system varies naturally and reacts to emis- 
sions of greenhouse gases and aerosols, current estimates of 
the magnitude of future warming should be regarded as ten- 
tative and subject to future adjustments (either upward or 
downward). 

Reducing the wide range of uncertainty inherent in  cur- 
rent model predictions of global climate change will require 
major advances in understanding and modeling of both ( I  ) 
the factors that determine atmospheric concentrations of 
greenhouse gases and aerosols, and (2) the so-called "feed- 
backs" that determine the sensitivity of the climate system to 
a prescribed increase in greenhouse gases. There also is a 
pressing need for a global observing system designed for 
monitoring climate. 

The committee generally agrees with the assessment of 
human-caused climate change presented in the IPCC Work- 
ing Group I (WGI) scientific report, but seeks here to articu- 
late more clearly the levcl of confidence that can be ascribed 
to those assessments and the caveats that need to be attached 
to them. _ This articulation rnitykhelpfuCtapol-icy-makers a- 
they consider avariety of options for mitigation andlor adap- 
tation. In the sections that follow, the committee provides 
brief responses to some of the key questions related to cli- 
mate change science. More detailed responses to these ques- 
tions are located in the main body of the text. 

'The sensit~vity of the cl~mnte bystem to n pre5cnhed forcing is com- What is the range ~,fnutlrrul vuriahility in clinzate? 
~nonly expressed in urm\ ofthe glohal mean ~ c ~ ~ i p e r a t u r e c h a ~ ~ p  that would 
he expected after a time sufficiently long for both the atmosphere md oce;in The range of natural climate variability is known to be 
to come to cqurlibii~im w ~ t h   lie ~iliinge :cn climate lorclng. quite large (h excess of several degrees Celsius) on local 

I 
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Ozone depletion has global consequences for human health and the environment. Ozone depletion takes 
place when pollution damages the thin layer of beneficial ozone in the stratosphere, about six to 30 miles 
above the Earth, which protects living beings from harmful ultraviolet (UV) radiation from the sun. 

e issue of global 
climate change involves changes in the radiative balance of the Earth- the balance between energy 
received from the sun and emitted from Earth -that may alter weather patterns and climates, at global 
and regional scales. Among other forces, variations in the sun's output and volcanic activi 
natural factors that affect the radiative balance. In addition, .certain atmospheric gases, 
methane, nitrous oxides (N20), water vapor, and other gases, trap some of the outgoing energy, retaining 
heat. Other substances, such as black carbon (soot), organic carbon, and sulfate aerosols, reflect 
incoming solar radiation or absorb energy and on regional and global scales. 

h )&sic4 -0 
Ozone depletion in the stratosphere and separate environmental issues but are 
related in some ways. Specifically, some substances that deplete the stratospheric ozone layer also are 
potent and very long-lived greenhouse gases that absorb outgoing radiation and warm the atmosphere. 
Ozone itself is a greenhouse gas when it absorbs incoming solar radiation and its depletion in the 
stratosphere over the polar zones results in localized cooling at times. Combining these two counter- 
balancing effects of ozone depleting substances (00s) results in a small net effecton the global mean 

but regional patterns may be altered. 
5 \ ~ m &  

What is happening to the Earth's ozone layer? 
In recent decades, the Earth's stratospheric ozone layer has become substantially thinner. The thinning 
has occurred principally over Antarctica and is referred to as the "ozone hole." The ozone layer over the 
Northern Hemisphere's middle latitudes is about two percent below normal during summer and autumn 
and about four percent below normal in winter and spring.' Between 1979 and 1994, the ozone layer 
thinned 8 percent over Seattle, 10 percent over Los Angeles, and 2 percent over ~ i a r n i . ~  

Scientists generally agree that a thinning of the stratospheric ozone layer causes an increase in the 
amount of UV radiation. While acknowledging high uncertainty in the data, scientists have calculated that 
UV radiation levels at more than 10 sites in both hemispheres have increased by six percent to 14 
percent since the 1980s: EPA, in partnership with the National Weather Service, publishes an index that 
predicts UV intensity levels for different cities on a scale of 0 to lo+, where 0 indicates a minimal risk of 
overexposure and 1 O* means a very high risk. 

Stratospheric ozone depletion is associated with the use of chlorofluorocarbons (CFCs), halons used to 
extinguish fires, and other chemicals used as solvents. Air conditioners, refrigerators, insulating foams, 
and some industrial processes all emit those substances. Air currents carry moiecules with chlorine and 
bromine from those pollutants into the stratosphere, where they react to destroy ozone molecules. 
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because of its participation in an treal Protocol on Substances that 
Deplete the Ozone Layer. Noneth are still being released into the 
environment, as reported in the Toxlcs other developed countries, the U.S. 
makes substitutes for the stro s. These substitutes are themselves less ozone- 
depleting than the substances t ontreal ProtocoI controls production but @ 
not use, emissions continue from materials ma 1996. Even though scientists believe 
that recovery is under way, full ozone layer will take decades because of 
the continued use of products 

What are the human health and of stratospheric 
ozone depletion? 
Thinning of the stratospheric ozone layer allows more of the sun's UV ra 
contributes to increased incidences of human skin cancers, the most w m  I cancers. Cataracts 
and suppression of the human immune system may also result from incre osure to W radiation. 
In addition, productivity of some marine phytoplankton, essential to the 

has increased b 
1 999 and 2001 

been able to extend the understanding of climate change far beyo 
data. Proxy data include natural archives of climate information such as tree rings, ice cores, corals, and 
sediments. In addition, historical documents such as ships' and farmers' logs, travelers' diaries, and 
newspaper accounts can provide insights into past weather and climate conditions. Proxy temperature 

M, stated. The data become relatively sparse prior to 1600, and are subject to uncertainties related to 
spatial completeness and interpretation making the results somewhat equivocal, e.g., less than 90% 
~onfidence."~ 2 ' 
-&+,,,;+e %I *carur@L 
Mbwgh warming at the earth's surface during the past few decades, satellite 
measurements beginning in 1979 indicate relatively little warming of air temperatures in the troposphere 
(the atmospheric layer extending from the earth's surface up to about 8 km). (Exhibit I-X) The finding that 
surface and troposphere temperature _ _ _  _ - trends have beenas difIerent as ~b~etV&oVe~-interVak as long as - - - 

- 

- -a-de3adeoffwo is difficult to reconcile with the current understanding of the processes that control the 
A vertical distribution of temperature in the atmosphere. However, the disparity between surface and upper ~ W L Q  

air trends in no way invalidatethe canclusion thatsurfacetempera:gtumhas been risin 
. - -  
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Exhibit 1-7: Annual anomalies of combined land-surface air and sea-surface temperatures ('C), 1861- 
2001, relative to 1961-1 990. 

Exhibit 1-X: MSU Lower Tropospheric Temperature Anomalies 

But global averages mask great regional variations: some parts of the world are changing more, some 
less. Many areas of the U.S. have warmed by more than l0F, whereas the Southeast has cooled 
somewhat during the past century? In some regions, particularly the Northeast, the Southwest, and the 
upper Midwest, the warming has been greater.'' The increase in some places, such as the northern 
Great Plains, has reached as much as 3 OF." ~ur ing the 20'" century, average U.S.. temperatures 
dropped below freezing two fewer days per year than they did in the 1 9'h cent~ry.'~ And observations 
indicate that total annual precipitation is increasing around the country. For the conterminous United 
States, the increase in precipitation during the 2 0 ~  century is estimated to be five percent to 10 percent.13 
Recent analyses suggest that heavier precipitation and more days of rain account for much of the 
precipitation increase.14 Although the United States has a well-developed climate monitoring system, the 
nation will need to combine the data into meaningful and comprehensive indicators of climate change. 

What are the contributors to climate change? 
The U.S. National Research Council (NRC) concluded that "The changes observed over the last decade 
are likely mostly due to human activities, but we cannot rule out that some significant part of these 
changes is also the reflection of natural variability." The NRC also stated: "A causal linkage between the 
buildup of greenhouse gases in the atmosphere and the observed climate change during the 20th century 
cannot be unequivocally established. However, the magnitude of the observed warming is large in 
comparison to natural variability as simulated in climate models and is suggestive of such a 

. . 0-+ 4 r e + 6  " . . .  -15 p S & S  uJ- dl3W 

@ tc" The best- * , , A . Q ~ ~ S  & 
*fluorinated isc&% .C 

compounds. Several additional em~ssions indirectly affect the Earth's radiative balance, though, including 'A3 
CO, NO., and nonmethane VOCs, and substances that deplete the stratospheric ozone layer. Aerosols, 
which are extremely small particles or liquid droplets, such as those produced by emissions of SOz or bd-& If 

elemental carbon, can also strongly affect the absorption of radiation in the atmosphere. I ' h ~  acd 
32 ~ + ~ F O Q # ~ & C  ~d3*&. jJc&~,  

*c& 
33 Carbon dioxide accounted for 84 percent of the nation'&eenhouse gas emissions in 2000." It results 
34 primarily from the combustion of fossil fuels used to heit-and cool hohes and offices, produce electricity ' +fSezf& 

- - -  &&- 
35 and power motor vehicles, and froma few3ndustriaI pr~eesses.'~-~orestr~ aiid' other land use activities in 

- 
36- -- tti.e" .$-.. . . . .  - 0,  ra jUd 

. . remove more carbon from the atmosphere than they emit, resulting in net carbon storage, called ,A jw 
37 ''sequestration." Methane released by landfills, coal mines, oil and gas systems, and agricultural activities SC kq . .. . _ . _ .. . .. .- 
38 accounted for nine percent of thetotai U.S. greenhouse gas emissi'ijns in2000.~~- Nitrous oxide is emitted 
39 during agricultural and industrial activities, and during combustion of solid waste and fossil fuels. In 2000, 
40 it accounted for six percent of the national greenhouse gas emissions.'' 
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p.Jy~1" 3 && 

A Emissions of greenhouse gases are linked to economic activity.and population (Exhibit 1-9). 
2 Commensurate with the economic expansion of the 1990s, greenhouse gas emissions in the U.S. ha&?- 
3 increased at an average annual rate of 1.3 percent between 1990 and 2000." However, U.S. greenhouse 
4 gases emitted per dollar of gross domestic product--or greenhouse gas intensity4ecreased 
5 significantly during this period.*' 

6 Exhibit 1-9: U. S. greenhouse gas emissions, emissions per capita, and emissions per dollar of gross 
7 domestic product, 1990-2000 

8 Over the past 150 years, C02 concentrations have increased by 31 percent, methane by about 150 
9 percent, and N20 by 16 percent (Exhibit 1-10)." Based on analysis of ice core data, today's C02 

10 concentration is the greatest in 420,000 years-and likely in 20 million years.= From 1990 to 1999, C02, 
11 methane, and N20 concentrations increased by 1.5 parts per million per year, 7.0 parts per billion per 
12 year, and 0.8 parts per billion per year respectively. 

13 Exhibit 1-90: Climate change indicators for carbon dioxide, methane, and nitrous oxide 

15 Limitations of Air Indicators 

16 Many sources of data support indicators that help to answer questions about the trends in outdoor and 
17 indoor air quality, stratospheric ozone, and climate change. But there are limitations in using the 
18 indicators to fully answer the questions. 

20 Outdoor Air 

In general, there are some very good measures of outdoor air quality. 'Although the national air 
monitoring network for the six criteria air pollutants is extensive, there are far more monitors in urban 
areas than in rural areas. That helps to characterize population exposures, because population tends to 
be concentrated in developed areas, but it may make it more difficult to assess effects associated with the 
transport of air pollutants and ecological effects. Recently, EPA and states have begun evaluating and 
planning a nationwide monitoring network for air toxics. Emissions quantities for both the criteria 
pollutants and air toxics are based on engineering estimates derived from more limited actual data. There 
is a need for measures to compare actual and predicted human health and ecological effects related to 
exposure to air pollutants. 

30 Indoor Air 

31 Although environmental indicators have been developed for some aspects of indoor air, significant gaps 
32 exist in knowledge about the-wnditions insjde the natio&s buildings. Forschools and Fesrdences, a iarge 

- -- - 33.. -amdint of infom-ation indoor air quality is available, but it comprises primarily case studies and small. 
34 at best, regional studies. More comprehensive data from national exposure studies for schools and 
35 residential - - - . - -  indoor environments, including muitiple-family residences, would be helpful in understanding 
36 the condition of indoor air environments. Ideally, such studies would collect exposure data on air toxic~ 
37 and particulate matter in those indoor environments, as well as data for molds and other biological 
38 contaminants found in indoor air. 
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I Global Issues 
/ 

eric concentratio 

9 scope. 
p-*'& 

Better knowledge .will of research. To be useful, climate measurements require long, L 
consistent time series coverage--not only from land and sea, but also from remote- &- 
sensing satellites. biogeochemical processes--cycling of chemicals between 
the living and determine greenhouse gas concentrat 

models of climate systems will also 

and : 

1 Scientific Assessment Panel of the Montreal Protocol on Substances that Deplete the Ozone Layer. Scientific 
Assessment of Ozone Depletion: 2002, mecutive Summary, Report No. 47. Geneva, Switzerland: World 
Meteorological Organization, Global Ozone Research and Monitoring Project, 2003. 

National Aeronautics and Space Administration. Total Ozone Mapping Spectrometer (TOMS), flown on Nimbus-7 
$atellite. January 24,2003: http:l~.epa.govlozone/science/glob~dep.hhl 
I bid. 
DeMora. S., S. Demers, and M. Vernet The Effects of UV Radiation in the Marine Environment, Cambridge, UK: 

Cambridge-University Press, 2000. 
5 Intergovernmental Panel on Climate Change. Climate Change 2001: The Scientific Basis. A Contribution of 
Working Group I to the Third Assessmenf Report of the IPCC, Cambridge, UK and New York, NY: Cambridge 
University Press, 2001. 

Academy Press, Washington DC. 
.&ul ' Karl, TR, Knight RW. Easteding DR. Quayle RG. 1996. Indices of climate change for the United States. Bulletin of 4 $e American MeteoroIogicaI Society, 77(2): 279-292. h i .  - .'dl I bid. Ncdu;ld. --, , 11 

:I v-Ad 5 l 
Ibid. k o i \  

'* Easteding DR. 2002. Recent changes in frost days and the frost-free season in the United States. Bulletjn of the &,,*a. 2.0 3 fimerican Meteorological Society, Sept: 1327-32. 
of precipitation amount, frequency, and intensity in the United States. 

F d G d  
ly, 79(2): 231 -241. _ _  - - - - - - -  - 

_ .  - - -  - - -  
- . - - -  - 

Mc Basis, 2001. op. cit 
ventory of U.S. Greenhouse Gas Emissions and Sinks: 7990-2000, EPA P- i G .  

430-R-02-003. Washington, DC; U.S. Environmental Protection Agency, Office of Atmospheric Programs, April 2002. 
bid. 

r;, Ibid. ' * *' Ibid. 
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*' -- Ibid. 
" IPCC. Climate Change 2001: The ScienMc Basis. 2001. op. ~ i t .  
23 IPCC. Climate Change 2001: Synthesis Repod, 2001. op. cit. 
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CHAPTER 8. ECOSYSl'EMS CCSP STRATEGIC PLAN 

(focusing on ecosystem greenhouse gas and energy exchanges) to better parameterize, 
calibrate, and evaluate models of landscean-atmosphere chemistry f-cks. Primary 
linkages are to the Carbon Cycle and Water Cycle research elements to share data and 
experimental sites and facilities. 
Spatially explicit ecosystem models capable of representing complex interactions 
between diverse ecosystems and their physical and chemical environments. 
Models that link remote sensing of land mrface albedo to changes in the spatial 
distribution of ecosystems and exchanges of mass, energy, and momentum for 
implementation in general circulation models. It is anticipated that these models will be 
developed in collaboration with the Water Cycle and Carbon Cycle research elements. A 
primary linkage is to the Land-Use/Land-Cover Change research element to provide 
model-based projections of future land cover. 
Social science research to explore human factors in ecosystem-climate linkages and 
feedbacks. The Human Contributions research element must supply information on the 
magnitude and significance of the primary human drivers of global change. 

MILESTONES, PRODUCTS, AND PAYOFPS 
Reports presenting a synthesis of current knowledge of observed and potential (modeled) 
feedbacks between ecosystems and climatic change to aid understanding of such 
feedbacks and identify knowledge gaps for research planning [2-4 years]; Arctic Climate 
Impact Assessment [2 years]. 
Definition of the initial requirements for ecosystem observations to quantify feedbacks to 
climate and atmospheric chemistry, to enhance existing observing systems, and to guide 
development of new o b s e ~ n g  capabilities [2-4 years]. This will provide key input to the 
Observing and Monitoring component ofthe program. 
Quantification of important feedbacks fiom ecological systems to climate and 
atmospheric composition to improve the accuracy of climate projections @yond 4 
years]. This product will be needed by the Climate Variability and Change research 
element to ensure inclusion of appropriate ecological components in future climate 
models. 

STATE OF KNOWLEDGE 
Many research programs that support v 

ultraviolet-B (UV-B) radiation received 
d 

fluxes, atmospheric nitrogen deposition, - .. - 
1 

species) have-una1ii6igiious~ 5Sibii es are occurring, and ! : 
there is considerable evidence that some of ecological responses 
to recent global change. For example, re onger growing seasons 
(i-e., period of leaf display) ia temperate and boreal teeatrial ecosystems, grass species decline, 1 
changes in aquatic biodiversity, and coral bleaching (IPCC, 2001b; aud see Figures 8-3 and 84). ! 
Climatic oscillations (e.g., El Niiio-Southem Oscillation, North Atlantic Oscillation, and Pacific 5 
Decadal Oscillation) are known to impact plankton and fisheries, such as sardine, anchovies, and i 
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CEQ Review and Comment of 
Science Plan for the Climate 

Change Science Program 

Chapter 1. Introduction 
p.1, line 13-14: delete "Development of the strategy has been guided by the societal outcome that 

the CCSP seeks to bring about, as well as by a defined program mission." Pxplanation: what 
is that "societal outcome"? Should CCSP be invested in certain "outcomes" or appear to be so 
invested?] 

p. 1, line 20: insert "improved" between the words "reports," and "assessments"; insert "and" 
between the words "assessments" and cccomparativey' 

p. 1, line 29: insert "the7' between the words "on" and "prioriti~ation'~; insert "essential" between 
the words "and" and "sequencing" 

p.2, line 24: delete "or"; insert ", the natural carbon cycle, and potentially fkom" between the 
words "radiationyy and "human-induced" 

p.3, line 4: delete cchuman-induced" 
p.3, line 15: insert ", often*' between the words ''variability" and "based" 
p.3, line 16: delete "and quantitative", replace with "or still-evolvingy' 
p.3, line 21-23: delete "Changes in radiative forcing may be due to either natural sources (e.g., 

volcanic emissions) or human induced causes (e.g., energy, industrial, or agricultural emissions 
of greenhouse gases and aerosols, or changes in land use and land cover)." [Question: Isn't 
this also true of the assumptions made by the models that generate "predictions" in definition 
above?] 

p.3, line 42: insert "including a clear understanding of the limits of certain information," 
p.3, line 43: delete "set"; insert ", inform" between the words "to" and "society's" 
p.4, line 1 1 : delete "to achieve outcomes" 
p.4, line 12: delete "attain."; insert "." after the word "could" 
p.4, line 42: insert "likely" between the words "and" and "alter" 
p.4, line 43: insert "potential" between the words "important" and "climatic" on next line 
p.4, line 44: delete "some", replace with "most" 
p.5, line 3: delete "key" 
p.5, line 4: delete "rnanagement of carbon in the environment.", replace with "decision making." 
p.5, line 1 1 : delete ''to changes in natural and human influence" 
p.5, line 30: delete "damages", replace with "any negative impacts" 
p.5, line 45: insert "and clearly disclosing" between the words "respecting" and "the" 
p.6, line 38-40: delete "active involvement of US-based scientists in the work of the 

- -  - - 
Intergovernmental Panel on C l i m e  C b g e  (PCC) -and other assessment activities;"- - - - - 

- 
IExpCahaiori l e ? . ' s s b e j u ~  by our pmducts rather t h  our "active involvements"] 

p.7, line 24: insert "potentially" between the words "it" and "is" 
p.7, line 30: delete "sustained and", delete ''predictive" replace with "improved?' 
p.7, line 3 1 : del& "other"., delete "needs.", insert "." 
p.7, line 37: insert ", as is the logical and efficient sequencing of research and assessment," 

between the words "essential" and "and" 
p.8, line 32: delete "address", replace with "continually improve our understanding of' 
p.8, line 43: insert "crediblti" between the words "of' and "decision" 



p.9, line 7: insert ", and will l l l y  disclose when uncertainties expand unexpectedly as the result 
of different research initiatives" between the word "initiatives" and the "." 

p.9, line 2 1 : delete "even" 
p.9, line 23: delete "disputes", replace with "debates" 
p.9, line 30: delete b'trustw~rthiness", replace with "credibility" 

' 

p. 10, line 22: at end of line insert ", which among other things, entails the logical sequencing of 
research." after the word "way" 

p.10, line 39: delete "provide oversight", replzice with "also participate" 
p.11, line 34: delete 'lcey", replace with "fundamental" 
p. 12, line 1 : insert "management review (including the logical sequencing of overall research)" 

between the words "direction," and "and" 

Chapter 2. Integrating Climate and Global Change Research 
p. 15, line 25: delete "(both natural and humanLinduced)" 
p.15, line 30: insert "cry complex" between the words "these" and "issues" 
p. 16, line 17: delete "and improved carbon management" 
p.16, line 32-33: delete "or other 'surprises"' pxplanation: too spooky] 
p.17, line 17: delete "increase", replace with "likely increased" 
p. 19, line 1 3: delete "climate sensitive" 
p. 19, line 26: insert "likely" between the words "and" and "alter" 
p.20, line 1 1 : delete "and improved carbon management.", replace with "." 
p.20, line 20: delete "Future", replace with '"The potential of' - 

p.20, line 30: imext bbcontinue it outstandingy' detween the words "to" and 'bwork" 
p.21, line 26: delete "and improved carbon management'' 
p.2 1, line 3 1 : delete "and management'' 
p.21, line 38: delete "human actions,"; insert "and potentially human activities,'.' between the 

words "system," and "with" 
p.21, line 40: delete ''management sustainability", replace with "sequestration" 
p.21, line 42: delete "management", replace with "sequestration" 
p.22, line 10: insert "future" betweem the words "migration);" and "energy"; delete 

"consumption", replace with "technologies" 
p.22, line 16: insert "potential" between the words "and" and ''human" 
p.22, line 24: inseit '.'basic climate reseamh of the natural cubon and water cycles, an improved 

understanding of the role of aerosols and black carbon in climate," between the words 
"assimilation," and "and" 

p.22, line 33: insert "seek to" between the words "also" and "reduce" 
p.22, line 43: delete "would", replace with "may" 
p.22, line 44: insat "relatively" between the w o a  "change" and "rapidly" 

- pF.22, liiie-W455deIete ''in-*ol& to i n - a  pmcesses or rapidly changing e x t e d  forcing.", 
replace with "." [Explanation: Wasn't it all "internal" processes in the historical m r d ?  What 
was the source of any "external" fo~ing?] _ 

p.23, line 13: insert "are and" betwem the words "there" and "may"; insert "continue b" 
between the words "may" and "be"; insert "severe" after the word '%e" at end of line 

p.24, line 20-2 1 : delete "or other 'surprises "' 
p.25, line 9: insert "potential" between the words "and" and "human-induced" 



p.25, line 16: delete "damages", replace with "negative impacts" [Explanation: "damages" is a 
legal term of art or could be read as such] 

p.25, line 41: insert "still limited" at end of line after the word "our" 
p.25, line 42: insert ", and the potential role of human activities in influencing concentrations (as 

distinct fiom natural climate variability)" between the words "levels" and "and" 
p.25, line 43: insert "such" between the words "comparing" and "impacts" 
p.26, CCSP-Topics to be covered, second entry: delete "climate-sensitive", replace with 

"natural" 
p.26, CCSP-Topics to be covered, fourth entry: delete "climate-sensitive" 
p.26, line 8: delete ", such as improved regional climate models," 
p.26, line 12-14: delete "Reports on the potential consequences of global and climatic changes on 

selected arctic, alpine, wetland, riverine, and estuarine and marine ecosystems; selected forest 
and rangeland ecosystems; selected desert ecosystems; and the Great Lakes" 

p.26, line 26-27: delete "abrupt global changes or" 
p.27, line 13: insert "cooling" between the words "warming," and "and" 
p.27, line 20: insert "potential" between the words "of' and "effects"; insert "precipitation" 

between the words "warming," and "and" 
p.27, line 38: insert "and" between the words "data;" and "experiments" 
p.27, line 39-41: delete "; and advisory committee assessments of the potential vuinerabilities 

and opportunities arising fiom climate change in different regions and sectors of the United 
States.", replace with "." [Explanation: legal considerations preclude mentioning the National 
Assessment] 

p.27, line 43: insert "The negative commentary asserted that certain assessment efforts were 
exaggerated, contrived, or otherwise unsubstantiated." at the end of the line after the word 
"negative." 

p.28, line 4: insert "and fully disclosing" between the words "respecting" and "the" 
p.28, line 8: insert "improved9* at end of the line after the word "develop" 
p.30, line 9: delete "Strategic" 
p.30, line 27: insert "potential" between the words "the" and "effects" 
p.30, line 3 1: insert "dramatic" between the words "of' and "variability" 
p.30, line 34-35: delete "that result fiom natural processes as well as h m  human activities.", 

replace with "." 
p.31, line 26: delete ."for", replace with "of' 
p.31, line 28-30: delete "Relatively small human perturbations can have major impacts, however, 

and our knowledge of these and their implications for enviro~nental change is insufficient to 
manage carbon effectively." 

p.32, line 18: insert "potential" between the words ''welfare;" and "human" 
p.35, line 34: delete "fi.om'*, replace with "on" - - - - - -  - 

- - - - -p.35, line 3 9  & i i i  "flW, r i p f i  with "depend" 
p.36, line 36: inseat "and identify" between the words ' c ~ s s ' *  and "key'* 
p.38, line 32: delete "an assessment thatthatf0cuse$"' replace with "assessments that focus" 
p.3B,line33=: deleie '"fhe&~ssmet", replace with "They" 
p.38, line 35: delete "to be addressed", replace with "that are currently being considered" 
p.39, h e  1 1 : delete the "," between the words 'kith" and 'ceconomic" 
p.39, line 13: insert "long-term global" between the words "by" and "climate" 
p.39, line 15: delete "need to", replace with "challenge or' 



p.39, line 16: delete "develop", replace with "developing" 
p.39, line 26: insert ''fully disclosing" at end of line after the word "by" 
p.39, line 27: delete "reporting on" 
p.40, CCSP Goal 4, second entry: delete "climate-sensitive'' 
p.40, CCSP Goal 4, fourth entry: delete 'cclimate-sensitive'' 
p.40, CCSP Goal 5, first entry: delete "and regions" 

Chapter 3. Atmospheric Composition 
p.48, Question 3.1, delete "human-caused and naturally occurring" 
p.48, Question 3.2, delete "the growing suite of' 
p.48, Question 3.3, replace with the following: "What are the effects of changes in emissions of 

air pollutants and greenhouse gases on regional air quality and global atmospheric 
composition?~ove focus on ecosystems to question 3.5) 

p.48, Question 3.4, delete '%me scale and other" 
p.48, Question 3.5, replace with the following: "What are the integrated effects of changes in 

atmospheric composition on human health and ecosystem structure and hction?" 
p.48, line 4-5, delete and replace with the following "Issues of atmospheric composition are 

central to improving our understanding of the Earth system, for a variety of reasons: " 
p.48, line 9, delete "willy' and replace with "have the potential to" 
p.48, line 12, insert "may" after "that" 
p.48, line 12, delete ''well being" and replace with " h ~ t i o n ' ~  
p.48, line 14-15, delete ", such as the growth rate of carbon dioxide (CO2) concentrations in the 

atmosphm" 
p.48, line 16, delete "Similarly" and replace with "For example" 
p.49, line 4, delete ", not just the emitteas" 
p.49, line 13, delete "managed or unmanaged" 
p.49, line 16, delete "climatey' and replace with ''Earth" 
p.49, line 17, delete "the climate system and" and insert "changes in the Eiuth's energy balance 

and changes in" 
p.49, line 21, delete "as it relates to climate, ozone depletion, ultraviolet radiation, and pollutant 

exposure" 
p.49, line 24, delete "well-being" and replace with "health" 
p.49, line 25, delete "health" and replace with "fimction" 
p.50, line 6-7, delete sentence. 
p.50, line 8, delete "However," 
p.52, line 14, delete "clirnatsresponse" and replace with "climatey' 
p.52, line 17, delete "Strongly" 
p.52, Box 3-1, needs to be rewritten to highlight specific-activities planned for FY04. 
p-5% line 10, delete ' ~ ~ ~ c o O ~ ~ C  and  lace with "radiative" 
p.53, delete lines 12-20 (payoff is improved understanding, not enabling of actions) 
p.53, line 22, delete " b e n c e  and teplace wi~."estitnaW 
p.54, line 14 delete "atihosp6eric gases that absorb iDErPad radiation" and rcplace with 

"chemicaily active greenhouse gases" 
p.54, tine 13, deleb "global climate change" and replace with "the Earth system" 
p.54, line 18, insert "natural and" aiter "The" 
p.56, delete lines 6-1 1 (payoff is improved understanding, not enabling of actions) 



p.56, line 30, delete "policy-relevant" 
p.56, lines 32-34, move this bullet to Question 3.5 
p.56, line 37, delete "of the macronutrients" 
p.56, line 38-39, delete "the radiative forcing of climate change" and replace with "radiative 

forcingy' 
p.56, line 38, change "abundances" to "concentrations" 
p.57, line 1-2, delete "the abundances of greenhouse gases and global nutrient cyclesyy and 

replace with "global atmospheric c~mposition'~ 
p.57, lines 22-23, move to Question 3.5 
p.57, line 26, delete "the first" and replace with "a detailed" (there already have been many) 
p.57, line 28, delete "modelingy' .. 
p.57, line 37-41, delete bullet (not clear - should be rewritten and moved to Question 3.5) 
p.59, line 11, change "composition" to "concentrations" 
p.59, line 16, insert "stratospheric" before "ozone" 
p.59, line 32, delete "ozone and climate friendliness" and replace with "impacts" 
p.60, lines 15-19, delete bullet and replace with "Contribute new findings to the 2006 update of 

the international scientific assessment of stratospheric ozone depletion [2-4 years]." 
p.60, line 26, insert "potential" before "consequences" 
p.6 1, line 1, delete "regional" 
p.6 1, line 1, delete "the hemispheric" 
p.61, line 4, delete "now" (redundant) 
p.6 1, line 2 1-22, delete sentence 
p.61, line 25, delete "local, regional, and global scales'' and replace with "global scale" 
p.61, line 32-34, delete bullet [Explanation: too much assessment-focused, not basic science] 
p.61, line 37-39, delete bullet 
p.6 1, line 43, delete "and ecosystem exposure" 
p.62, lines 1-7, move to k t  bullet in following form: "Strengthen processes within the national 

and international scientific community to provide for integrated evaluation of impacts fkom air 
pollution and changes in climate and weather patterns on ecosystems and human health [2-4 
years]." 

Chapter 4. Climate Variability and Change. 
p.68, Question 4.2: delete "and what are the limits of their predictability" 
p.68, line 5, delete ". The" and replace with ", with" 
p.68, line 5, delete "are" and replace with "that can be, at times," 
p.68, line 25, stad new paragraph before "A11 climate models.. ." and add the following sentence 

at the end (p.69, line 3): "However, given the considerable u n d t y  in our current 
understanding of how the c l i ~ s y s t e m  vades naturally and reacts& emissions d grdo-  - 

- - - -  - _ _ _ _ _ _  _ - - 
g.ses and aemsols, c-t estimates of projected changes in globd mcsn tern- should 
be regarded as tentative and subject to future adjustments (in either direction) W C ,  2OOla)." 

p.70, line 3-4,-&jete sentesce 
p.70, line 1 1, delete "have led to" and replace with "has created the possibility of' 
p.70, line 1 1, delete "up to a few seasons" and replace with ''several months" 
p.70, line 12, delete 'bprecedentedN and replace with "improved" 
p.70, line 13, delete "this major natural climate phenomenon" and replace with "impacts from 

ENSO" 



p.70, line 22, insert "may" after "change" 
p.70, line 23-26, delete sentences. The linkage between climate forcing and ENS0 behavior is 

not well established and such a strong link between the two cannot be scientifically drawn. 
p.70, line 34, insert "potential" before "human-induced" 
p.70, line 45-46, delete "in supportingy' and replace with "for societal" 
p.7 1, line 2-5, delete sentence (redundant with p.7 1, line 17-1 9) 
p.7 1, line 13, delete "decision-relevanty' 
p.71, line 17, delete "climate scientists, other natural scientists (e.g. biologists), social scientists," 

and replace with "the climate research community" 
p.71, line 22, insert "research into" before "climate variability and change" and delete "research" 
p.71, line 26-30, delete as unnecessary and confusing 
p.71, line 41, delete "required by" and replace with "toyy (cannot always get answers you require) 
p.72, line 1-2, delete "indicate that both the magnitude and spatial extent of 2 0 ~  century Arctic 

warming may be unprecedented over the past 400 years" and replace with "may help address 
whether recent warming trends in the Arctic are due to natural variability" 

p.72, line 12, insert "improved" before "informationy' 
p.73, line 3-5, delete sentence [explanation: unnecessary musing] 
p.73, line 12-14, delete bullet [explanation: is not as high priority as others listed] 
p.73, line 16-18, delete "and provide bounds for.. ." through end of sentence. 
p.74, line 12-13, delete "and more advanced models will address the reliability and uncertainties 

of these fiarneworks" and replace with 'kill improve the reliability and reduce the uncertainty 
associated with model predictions, " 

p.74, line 26, delete c'22003-y' 
p.74, line 30, through p.75, line 29, shorten each bullet to first sentence only to be consistent 

with other chapters 
p.75, line 27, delete "Policy-relevant" and replace with "Contributeyy 
p.75, line 30-34, delete [explanation: no new information added by this text] 
p.75, Box 4-1, needs to be shortened and specific FY04 initiatives made more obvious 
p.76, line 42-43, delete sentence 
p.77, line 20, add new sentence at end: "However, improved modeling techniques alone will not 

be sufficient to enable more.skilffi1 climate forecasts. A comprehensive global observation 
network and improved fimdamental understanding of basic feedback processes (e.g. clouds, 
aerosols) will first be required to enable advances in modeling of climate variability and 
change." 

p.77, line 35, delete "exploited" and replace with "used" 
p.78, line 1, insert "may" before "aff8ct" 
p.78, line 6-8, delete sentence. 
p.78, line 17-19, delete sentence (no such thing+':sewnal-to-interand cha te )  . - 

- p.7& Iiiie-3Kdeietii "foster pro&ss in utilizing prediction capabilities" and replace with 
"encourage the use of such products and information" 

p.78, line 35 through - .  p.79, line 45, she-rten each bullet to &st sentence only to be consistent with 
o the rc~ te r s  

p.79, line 43, delete cbPolicy-relevant" and replace with "Contribute" 
p.80, tine 1 - 1 1, delete [explanation: no new inforination added by this text] 
p.80, line 3 1, insert "or understood" after "explained" 
p.8 1, line 1, dele@ "How soon" ind replice wiih 'when" 



p.8 1, line 5-8, delete bullet [redundant with Question 4.3.11 
p.8 1, line 12- 16, delete Figure 4-5 - this is not an "abrupt" change given that glaciers are 

constantly growing or retreating based on seasonal-interannual & decadal precipitation balance 
p.82, line 1 3- 15, delete [explanation: no new information added by this text] 
p.82, Box 4-2, needs to be shortened and focused on specific FY04 initiatives 
p.82, line 21, delete "warnings" and replace with "indication" 
p.83, line 27, delete Question 4.4.5 - contained in others (4.4.4 and 4.4.7) 
p.84, line 8, delete 'kegional" 
p.84, line 35, delete "regional" 
p.84, line 40, delete "4.4" and replace with "4.4.4" 
p.85, line 9-10, delete (too speculative, included in following bullet) 
p.85, line 11, delete 66Policy-relevant" and replace with "Contribute" 
p.85, line 15-20, delete [explanation: no new information added by this text] 
p.85, line 26, delete b'policyrnakers" [redundant] 
p.86, line 3, delete "no regrets strategies" and replace with "strategies to reduce vulnerability to 

natural climate variability" 
p.86, line 14, delete "and policymakers" [redundant] 
p.86, line 21, delete "across the nation and mund the globe" 
p.86, line 28, delete ''The physical science underpinnings for this research are" and replace with 

"A key challenge in this area is to developy' 
p.86, line 29, delete "link" and replace with "determine impacts of global" 
p.86, line 29, delete "from global down to" and replace with "at" 
p.86, line 30, delete "physical" and replace with ''required basic" 
p.87, line 9-14, delete [explanation: cofising paragraph, little additional value] 
p.87, line 25, delete "climate and social" 
p.87, line 30, delete "knowledge" and replace with "information" 
p.87, line 33, delete "regional" and replace with "information for" 
p.87, line 34, delete "regional and policy" 
p.87, line 41, delete "and development of reports on the potential implications should climate 

change in the future*' [explanation: too speculative given primitive state of science] 
p.87, line 42-43, delete bullet [explanation: redundant with p.87, line 25-3 11 
p.88, line 3, delete "Policy-relevant" and replace with "Contribute" 
p.88, line 6-12, delete [explanation: no new information added by this text] 
p.88, line 3 1, delete "changes that impact" and replace with "variability that impacts'' 
p.88, line 32, delete "changes" and replace with "variability" 
p.88, line 34-35, delete "inherent features such as" 
p.88, line 35-36, delete "potentially important for abrupt changes, and must be cormtly modeled 

to project future climate changes" ayd-repbe with~"animpottant component of the E& - 
- - 

----- - -  - - - - - -  
sysieinw 

p.88, line 37, delete "climate" 

- - 
p.88, line 38, delete "climate" 
p.88, line 44,- change "in6-astructure" to "elements" 

Chapter 5. Water Cycle 
p.94, line 18, delete "total" 

---- p95,-line 44, changed "reasonably accurate" to "credible" 



p.95, line 45-46, delete "The ability to produce credible predictions" and replace with "This 
activity" 

p.96, line 15, change "the large scale" to "global" 
p.99, line 17, insert "potential" before "climate change" 
p. 100, line 2, change "will" to ''may" 
p. 100, line 3, change "will" to 'bay" 
p. 1 03, line 13, delete "changey' 
p. 103, line 14, delete "climate change projections" and replace with "model projections of 

climate changey' 
p. 104, line 21, delete "such as improved regional climate models" 
p.106, line 26, insert ''the potential, if any, foi' after "examine" 
p. 106, line 27, insert "in the United States" after 'Wueats" 
p.107, line 5, change "predictive capacity" to "available scientific information" 
p.108, line 24-25, delete [explanation: the state of science does not support this as a robust 

scientific learning tool; at best it only serves to fixther a climate constituency] 
p. 108, line 28, insert "If successfhl, " before "(t)hese advances" 

Chapter 6. Land Use and Land Cover Change 
p.115, line 4-5, delete sentence [explanation: imnecessq] 
p. 1 15, line 1 9-2 1, delete sentence [explanation: unnecessary] 
p. 1 16, line 2, insert 'Variability and" before "qhange" 
p.116, line 27-28, delete "and to make the science usehl for decisionmaking will require" 
p. 1 16, line 28, insert "is required" before "that includes" 
p. 1 18, line 3 1, delete "a" and delete "research strategy" 
p. 120, line 28, insert "natural and" before '%yuan" 
p. 12 1, line 1, insert "natural and" before "human" 
p. 12 1, line 38, delete "change characteristicsy' and replace with "land use and land cover change" 
p.122, line 25, insert "climatic," before "socio,pnomic" 
p.122, line 35, delete "climatey' and replace with "ecological" 
p.125, line 24, insert "variability and" af€er "climate" 
p.125, line 26-27, delete "sometimes have a more intense reaetion" and rreplaqe with "may 

respond unexpectedly" 
p.125, line 37, insert6'or benefits" after "costs" 
p. 127, line 15-1 7, move sentence to end of paragraph [explanation: better fit] 
p. 128, line 9, delete "The issues of land-coves and land-use change for" 
p. 128, line 12-13, delete "that is relevant for U.S. global policy in the climate change mm" and 

replace with 'kith respect to land use and land cover change" 

_ . C . _ - _ - . _ _ _ _ _  _ . - - . . - - -  - . .  . .. . . . -  

Chapter -7. Carbon Cycle 
p.132, Question 7.6, delete "being considered by society" 

- - - -  
p. 132, line 8, insert_ ''believed to be" after ''now'' - - -  - 
p. 132, line 11, insert the following sentence after ''land uge change accounts for the rest.": 

"However, the w s s  amount of C02 exchanged annually between the ocean and atmosphere, 
and between the land and atmosphere, is many times larger than the total net anthropogenic 
CO2 input (IPCC, 2001a)." 

p. 133, line 22, change "controlling" to "affecting" 



p.133, line 24, insert "extinguishing coal mine fires throughout the world" before "or changingyy 
p.133, line 28, insert "projected" before "rise" 
p.133, line 32, delete "such manipulations" and replace with "changes in net anthropogenic COz 

emissions" 
p.134, line 16, delete "carbon cycling" and replace with "the carbon cycle" 
p.135, line 39, change "the" to '?hat" 
p.135, line 42, change "caused" to "-induced" 
p.136, Box 7-1, specific FY04 research initiatives need to be made more clear (e.g. bullets) 
p.137, line 3-4, delete bullet [explanation: is climate policy, not science] 
p.143, line 8, delete "of a wide range of policy scenarios" 
p.143, line 18, delete "mitigation of the continued buildup of atmospheric carbon" and replace 

with "carbon managementy' 
p.143, line 24, change "Earth system carbon" to "global" 
p.144, line 22, delete 'Wle" 
p.145, line 24-25, delete "in worldwide carbon accountingy' [explanation: redundant with rest of 

sentence] 
p.145, line 27-28, delete "and inform scenario development for decision support" [explanation: 

this is assumed in "applied climate models", same sentence] 
p. 147, line 13, delete "increasing COz ,warming" and replace with "changes in atmospheric 

composition, temperature or precipitation patterns" 
p. 148, line 1-2, delete last sentence [redundant] 
p. 149, line 38, delete "emissions intensity" and replace with cbsequestration" 
p. 1 SO, line 9, delete "mitigation" and replace with "carbon sequestration" 
p.150, line 14-16, delete bullet [explanation: no idea what this involves or means] 
p. 150, line 19-20, delete sentence [explanation: too broad - "emissions reductions actions"] 
p. 150, line 23-24, delete all after 'bet'' and replace with "carbon sequestration" 

Chapter 8. Ecosystems. 
p.158, Question 8.1, delete "global change (especially climate)" and replace with "climate 

variability and change" 
p. 158, Question 8.2, change "global change" to "climate variability and change" 
p.158, Question 8.3, change "projected global changes" to "known climate variability and 

projected climate changey' 
p.158, line 10, change "global change" to "climate variability and change" 
p. 159, line 2, change "global changes" to "climate variability and change" 
p.159, line 5, change "Global change is altering" to "Climate variability and change mpy alter" 
p. 159, line 8-9, change "global changes* to "climate variability and change" 
p.159, line 9, delete "of global change" - - -  - - - -  - -  

- -  - - - p. 15% rii16 L 2, change "e*~-i~&e&&d~han~&-~d ;&ability" "climate variability and 
change" 

- - 
p.159, line 37, change "environmental changes" ta "climate variability and change" 
p.160, lines 3-4, delbc sentarc [explanation: unnecessary musing] 
p. 160, line 8, change "global and climatic changes" to "climate variability and change9¶ 
p. 160, line 10, change "global change" to "climate variability and change" 
p. 160, line 1 1, delete "of global change" 
p. 160, line 30, change "global change*' to "climate variability and change" 



p.160, line 31, change "global change" to "climate variability and change" 
p.160, line 33, delete "climateyy and replace with "other components of the Earth systemy' 
p. 160, line 33-35, delete sentence. [adds no extra value or information] 
p. 161, line 29, delete "climatic change" and replace with "climate variability and change" 
p. 16 1, line 32, delete "regional climatic changes" and replace with "climate changey' 
p. 161, line 34, delete "use of fossil fuels or" 
p.161, line 41 -42, delete sentence [is redundant and poorly worded compared to next sentence] 
p. 162, line 9, delete "general circulation" and replace with "climatey' 
p.162, line 19, delete "climatic changey' and replace with "other components of the Earth system" 
p.162, line 23, change "chemistry" to "composition" 
p. 162, line 40, delete "recent global changey' and replace with "climate variability and changey' 
p. 162, line 40, insert "indicated as potentially" before "linked" 
p. 162, line 43, delete "Climatic oscillations" and replace with ''Natural modes of climate 

variability" 
p.163, line 2, delete "wanring" and replace with "increased surface temperature" 
p. 163, line 3-4, delete "climatic change and increased weather variability would" and replace 

with "climate variability and change may" 
p. 164, line 18-19, delete bullet and replace with "How might changes in atmospheric 

composition, precipitation and temperature affkct yield of major U.S. crops?" 
p. 164, line 20, change "C02 concentrationyy to b'composition" 
p.164, line 24, delete "do changes in climate, climatic variability, or weather variability intensify 

or mitigate" and replace with "does climate variability and change modify" 
p. 164, line 25, insert "environmentai" after "other" 
p.164, line 33, delete "move poleward and to higher elevations in response to regional warming" 

and replace with "be able to adapt to climate variability and change" 
p. 164, line 35, delete "increasing atmospheric C02 concentration, warming" and replace with 

"climate variability and change'' 
p. 165, line 2, change "global change" to "climate variability and change" 
p.165, line 4, change "global change" to "climate variability and change" 
p. 165, line 6, change "climatic variability" to "the state of the Earth system" 
p. 165, line 17, change "climatic changey* to "climate variability and change" 
p. 165, line 19, change "wanningy ' to "temperature changes" 
p. 165, line 21, delete "the rate of change of' and replace with "future" 
p. 165, line 2 1-22, delete "and atmospheric C02 concentration" 
p. 165, line 3 1, delete "global and climatic changes" and replace with "potential climate 

variability and change" 
p. 165, line 43, change "global change" to "climate variability and change" 
p. 166, line 1 1, delete "global and dim-&tic changes" and replace with "climate variability Md 

- - - - -  - - -  - cfianfianQ$-- - - - - 

p.166, line 14-15, delete "to alert decisiomdcet~ to the most likely consequences to these 
ecosystems" [can we say them are "most likely" given our limited knowlodge?] 

p. 166, line 19, change "warxning" to "temperature change" 
p. 166, line 21, change "global change" to "climate variability and change" 
p. 166, line 27-29, delete bullet [duplicates first bullet] 
p. 166, line 38, insert "changes in" before "W-B" 



p. 166, line 45-46, delete "manipulations focused on effects of interactions among global change 
variables" and replace with "results" 

p. 167, line 2, change "global changes" to "climate variability and changeyy 
p. 167, line 32, delete "global" and replace with "environmental" 
p.167, line 37, delete "global" and replace with "environmental" 
p. 167, line 40, delete "global" and replace with ''climate variability and" 
p.167, line 43, delete "global changes" and replace with "climate variability and change" 
p. 168, line 3, delete "global and climatic changes" and replace with "climate variability and 

change" 
p.168, line 10-15, delete paragraph. bears no relation to the research questions listed above] 
p.168, line 23, add the following sentence back at the end: 

"Substantial improvements in modeling capabilities are also needed to develop and deploy 
effective options to maintain and enhance the supply of critical goods and services and to 
evaluate alternative management options under changing environmental conditions." 

p. 168, line 3 1, delete "severe" and replace with "significant (positive or negative)" 
p.168, line 33, delete bullet [how to use science to manipulate decisions?] 
p.168, line 41, insert "ecosystemy' before "management" 
p. 168, line 44, delete "global and climatic change" and replace with "climate variability and 

change" 
p. 169, line 8, delete "global changes" 
p. 169, line 16-1 7, delete bullet [duplicative of previous bullet - not specific to ecosystems] 
p. 169, line 32-33, delete "climatic and global changes" and replace with '%he Earth system" 
p. 169, line 35-36, delete ''the many scientific elements of this plany' and replace with "monitor a 

wide range of variables important for characterizing the state of ecosystems" 
p. 169, line 43, why is this figure here? Is there something unique about the international 

partnerships required to gather the data? If so, mention it. If not, move elsewhere. 

Chapter 9. Human Contributions and Responses to Environmental Change 
p.177, box Question 9.4: delete "What are the", replace with "Are there"; delete "the 

cumulativey', replace with "any"; delete "hm these effects?", replace with "?" 
p. 177, line 6-9: delete "Social, economic, and cultural systems are changing in a world that is 

more populated, urban, and interconnected thaa ever. Such large-scale change6 increak the 
resilience of some groups while increasing the vulnerability of others." [Explanation: 
unn-ary musing] 

p. 178, box Question 9.1 : delete "the primary" 
p. 178, line 37: delete "consumption", replace with 6'technology and living standards" 
p. 178, line 39: delete "and the National Assessment (NAST, 2000," 
p. 1 79, line 1 : delete "200 1 )" ._ ._  . - - -  - - - -  - - 

- -  j~.l79,-1iie-3&: &1& " ~ o r  e&le, the National Assessment pointed to population changes 
(including an aging population in the United States with rapid growth of human settlements, 
especially in the South, West, and coastal areas) that have profoundly impacted mmumption 
patterns and other drivers of global environmentat change." 

p. 179, line 8: delete "the direct", replace with 'hotentiai" 
p.179, line 9: delete "But", replace with "And" 
p. 179, line 10: insert "advances in technology" between the words "densities," and "the" 
p. 179, line 13: insert “'equality of life*' elements" at end of line after the word "significant" 



p. 179, line 14: delete c6consumption" 
p.179, line 32: delete "How do", replace with "Do" 
p.179, line 35: insert "and if so, how" between the word "systems" and the "?" 
p. 179, line 41 : delete "c~nsumption'~, replace with "living standards" 
p. 1 80, line 14: delete "prioritize the development of ', replace with "develop" 
p. 1 80, line 19: delete "How does", replace with "Does the" 
p. 180, line 20: insert "and if so, how" between the word "change" and the "?" 
p.180, line 24: insert "potentially" between the words "that" and c6influence" 
p.180, line 3 1 : insert "more" between the words "of" and "coherent" 
p. 180, line 34: insert '"better" between the words "to" and "analyze" 
p. 1 80, line 43: delete "emissions targets" 
p. 18 1, line 1 : insert "incentives" between the words "programs," and ''taxes" 
p. 1 8 1, line: 9: insert "and potential human" between the words "drivers" and "of" 
p. 1 8 1, line 16: insert ", residential heating and cooling" between the word "transportation" and 

e "(" 
p. 1 8 1, line 1 8: delete ''mitigate climate changesy, replace with "reduce greenhouse gas intensity" 
p. 1 8 1, line 24: insert "potential" between the words "the" and 66human" 
p. 1 82, line 1 1 : insert ''the potential of' between the words 'Yo" and "sea" 
p. 182, line 23: delete "and consumption patterns", replace with ", improved living standards, and 

technology advances" 
p. 182, line 38-40: delete "How and to what extent might institutions (e.g., markets, laws, 

propetty rights, formal organization) be adjusted in response to global change, and what would 
be the probable socio-economic benefits and costs associated with making such adjustments?" 
[Explanation: Isn't this question rather sweeping, open-ended, 1960s-'Sow can we change the 
'establishment', man?" Isn't this set of issues the province of the legislature, not the 
USGCRP? Do you really expect "silver bullet" answers here? Through what competence and 
authority does the USGCRP render judgments on needed changes in "laws," "markets" and 
"property rights"?] 

p. 183, line 1 : insert ", both positive and negative," between the words "of" and "changes" 
p. 183, line 13: insert "society" at end of line after the words "ability of' 
p. 183, line 14: delete 6Chazard and resource management institutions"; insert "to both negative 

impacts and positive opportunities" between the word "respond" and the ";" 
p. 183, line 17: insert 6 ~ h n o l o g y  gains" between the words "institutions," and "and" 
p. 183, line 35: insert "((both positive and negative)" between the word "impacts" and the "," 
p. 184, line 2: delete "climate-sensitiveyy 
p. 184, line 5: delete "anticipated", replace with "potential" 
p. 184, line 9: insert "and" between the words 66characterization" and "understanding"; delete ", 

and modeling'" - - -  - -  - - - - -  - - -  
- p. 184, lihe 10: det* 6csi I&& iegi id;  and i & o Z  lev&" - 

p.184, line 16: delete "plan to", replace with "could"; insert "the potential of' between the words 
'Yo" and "sea" 

p. 184, line 2z i ~ s a t  ''&t&tial'' betwe* thc WO& 'lo" and "sea" 
p. 185, line 14: delete "disaster reduction", replace with "opportunities" 
p. 185, line 15: delete "tisky phenomena", replace with "uncerEainty" 
p.185, line 18: insert "and uncertainties" between the words "risks" and "associated" 

- p.185, line 19: delete "those risks", replace with "them" 



p.185, line 23-33: delete ccAdvances have been made.. . and participatory approaches." 
[Explanation: This is opinionated musing, totally gratuitous and not essential to preparation of 
a strategic plan-and it is redundant of other sections in this chapter.] 

p. 186, line 13: delete "better", replace with "appropriate" 
p.186, line 11-16: [Note: Lines 11-16 sound like a foundation for totalitarian propaganda? Isn't 

it really asking "how can we change people's minds to think like we do?" Doesn't it give 
anyone else the creeps? e.g., ''to make better decisions''. . . Is there a problem with the 
decisions made to date, like the Senate's 95-0 vote against Kyoto? The premise here is that 
science isn't being heard and we need to research ''why"- But maybe it is being heard and 
current policies are, in kt, calibrated to ow limited current state of knowledge.] 

p. 1 86, line 23 : delete 'cimprove'', replace with "improve" 
p. 187, box Question 9.4: delete "What are the", replace with ''Are" delete "the cumulative", 

replace with "any"; delete "hm these effects" 
p.187, line 8: insert "if our public health infiastmcture is not able to compensate or respond" 

between the word "health" and the "." 
p.187, line 10: delete "EHP," 
p.187, line 11: delete "2001" 
p. 187, line 2 1 : insert "potential" between the words 'W and "impact" 
p.187, line 27-33: delete "Figure 9-2: Anticipated pathways.. .see Annex C."; delete "Annex C 

Version: Figure 9-2: Anticipated causal pathways.. .Climate Research, 6, 1 13- 125r 
[Explanation: delete Figure 9-2, it is selective and old.] 

p.187, l i e  36: insert ", if any," between the words "What" and "are" 
p. 1 88, line 3 : insert "potential" between the words "assessing" and "climate-related" 
p. 188, line 18: insert "potential" between the words "the" and "impact" 
p.188, line 25-26: delete "Research on interactions among climate variability and change, air 
quality, and respiratory disorders." [Explanation: redundant of third bullet above, which is 
better stated] 

p. 188, line 3 1 : delete "regional control and treatment of', replace with "capacity of our public 
health infrastructure to address" 

p. 1 88, line 33: insert ''potentiai" between the words "for" and c'public" 
p. 189, line 5: delete "Tools", replace with "Additional tools" 
p. 189, line 7: insert "potential" between the words "the" and ''health" 
p. 189, line 12: insert ''potential'' betweeu the words "the" and c'mnsequences"; insert ", if any," 
between the words "consequences" and "of' 

p. 189, line 36: delete "coping" 
1.1.190, line 5: insert "potential" between the words "the" and "impacts" 
p. 190, line 7: delete "advances in these areas, as well as in" 
p. 190, lke 8: d e l e  'hnpdeling"; deletc'f,'!; delete "other areas.", replaas with*out - 

. - -  

understanding of basic scientific question." 

Chapter 11. Decision Support Resources Development 
p.210, line 12-14: delete 'The largest assessment program pmriously undertaken by USGCRP 

was the National Assessment initiated in 1998 that produced overview reports in late2000 and 
a series of specialty reports in the period 200 1-2003 ." 



p.2 1 1, line 2 1 : delete "limited" 
p.214, line 2 1 : delete "The assessments", replace with "They" 
p.214, line 23: delete 'Yo be addressed", replace with "that are currently being considered" 
p.214, line 24: delete "of', replace with "conceming" 
p.214, line 46: insert "potential" between the words "to" and "sea" 
p.2 15, line 1 : delete "clirnate-sensitive" 
p.215, line 18: insert "potential" between the words "the" and "climatological" 
p.215, line 30: delete '"'climate services" to optimize the"; delete "severely" 
p.216, line 7-8: delete ", and thus enhancing the resilience of different groups in society," 
p.2 16, line 20: delete "damage", replace with :'negative impacts" 
p.2 16, line 30: delete ", data products, and forecasts.", replace with "." 
p.2 17, line 1 : insert "observation-based" between the words "of' and "regionaYsub-regional" 
p.2 17, line 29: delete "regional climate," 
p.2 17, line 36-37: delete "Improved public-health decision support for major climate modulated 

infectious disease threats in United States, including mosquito-born viral disease, Hantavirus, 
and Valley Fever (2-4 years)" [Explanation: This is a table with 6 other illustrative examples. 
This example is not necessary. CEQ opposes this example.] 

p.218, line 11: delete "Two case studies", replace with "A case study" 
p.218, line 12: delete "Boxes 11-4 and", replace with 'Box" 
p.218-219, line 16-46 and 1-28: delete entire Box 11-4 [Explanation: one bodexample on this is 

enough (in a 320 page report) and the example in Box 1 1-5 is much better] 
p.2 19, line 32: delete "in spite of ', replace with "and" 
p.219, line 33-34: delete "Given c n t  &el loadings, limited murr;es, and increasing costs for 

suppressing wildland fires"; make the "e" at the beginning of "effmtive" capital "E" 
p.221, line 4: delete "of the regional" 
p.221, line 25: delete "to aid in", replace with "guide appropriate" 
p.221, line 39: insert "and the pursuit of historic and current observational data" between the 
word "fields" and the "." 

p.222, line 10: insert "likely" after the word c'ajbout" at end of line 
p.222, line 34: insert "the potential" between the words "of' and "effects" 
p.222, line 35: insert "potential" between the words "comparing" and "impacts" 
p.222, line 38: insert "potential" between the words "and" and "human" 
p.224, line 28: insert "potentially" between the words "a" and "wider" 
p.224, line 39-40: delete "Possible climate and ecosystem responses to long-tenn GHG 

stabilization at various specified levels." [Explanation: there are enough bulleted examples 
herel 

p.225, line 16: insert "potential" between the words "the" and "consequences" 
p.225, line 32: insert "hion egergf' bween thJ: words "systems" and- "an&' - - - - .- - 

. - -  
p.225, l k  #:--&de;tk~okti&" between the words "including" and ''Environment&' 
p.226, line 17: delete "would", replace with "may" 
p.226, line 18: bstq$ ' k t  only" between thec6," and the word '5 f' 
p.226, line 26: insert "potential" between the words ''the'' and "impacts" 
p.226, line 29: insert "potential" between the words "the" and "enviromental" 
p.226, line 35: insert "potential" between the words "of' and ''environmental" 

Chapter 12.0 bserving and Monitoring. 



p. 230, insert in opening paragraph the following quote from the National Academy of Science's 
June 2001 report Climate Change Science: An Analysis of Some Key Questions: "A major 
limitation of model forecasts for use around the world is the paucity of data available to 
evaluate the ability of coupled models to simulate important aspects of past climate. In 
addition, the observing system available today is a composite of observations that neither 
provide the information nor the continuity in the data needed to support measurements of 
climate variables. Therefore, above all, it is essential to ensure the existence of a long-term 
observing system that provides a more definitive observational foundation to evaluate decadal- 
to century-scale variability and change. This observation system must include observations of 
key state variables such as temperature, precipitation, humidity, pressure, clouds, sea ice and 
snow cover, sea level, sea-surface temperature, carbon fluxes and soil moisture." 

p.230, line 23: delete "prediction ory' 
p.236, delete lines 29 - 37 (Objective 1 .lo) 
p.244, line 2 - 4: Delete sentence "Some climate data records will have sufficient accuracy or 

stability to resolve regional climate change.. . . ." [Explanation: that is not true] 
p. 255, Appendix 12.2, last bullet: insert 'potential" before "sea level rise" in both places where 

the tern is used. 

Chapter 13. Data Management and Information 
p.267, line 24: delete "fhne", replace with "fkame" 
p.267, line 27: [??? Something missing here at end of the line] 
p.267, line 35: delete "regional" 
p.267, line 43: delete "regions," 
p.267, line 44: delete "," after the word "sectors" 
p.268, line 5-6: delete "and predictionsy' 
p.270, line 39: insert "potential" between the words "of' and "effects"; delete "increasing C02," 
p.270, line 44: insert "potential" between the words "to" and "sea" 
p.271, line 8: insert "both positive and negative," between the words "sectors," and "and 

evaluations" 

Chapter 14. Communications 
No comments or corrections. 

Chapter 15. International Research and Cooperation 
p.287, line 36: delete "has the", replace with "assumes" 
p.288, line 13 : delete "is the impact7', replace with "am the potential impacts"; insert "both 

- - 
positive and negative," -- --  -- after @e word_"_of~ attheend of theline - - - - - - - - - - - - - - - - - - - - 

p.288, iine-2r: deIete "are"; delete ''needto", replace with "need to" 
p.294, line 26-29: delete "Climate modeling capabilities have improved dramatically in recent 

yew- aria canbe-expecbd to continue to do so. As a rest&, scientists are now able to model 
Earth system processes and the coupling of those processes on a regional and global scale with 
increasing precision and reliability." 

p.294, line 29: delete "such" 
p.297, line 44: insert "advanced" between the words "of' and "energy" 
p.297, line 45: delete "promote sustainable development7' 



p.300, box entitled Global Environmental Change and Food Systems (GECAFAS): delete 
"predicted unequal", replace with "potential" 

Chapter 16. Program Management and Review 
p.305, line 15: delete "provide oversight.", replace with "also participate." 
p.3 12, line 25: insert "potential" between the words "of' and "climate" 
p.3 13, line 2: delete "famine.", replace with "impacts of global change." 
p.3 13, line 6: delete "human health" [Explanation: human health would fall under 

socioeconomic] 
p.313, line 7: delete "," between the words "ecosystems" and "and socioeconomic" 
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Summary Issues Surrounding Presentation of Climate Change 
EPA's Draft Report on the Environment 

Background 

EPA's Draft Report on the Environment contains a Global lssues section in the 
Cleaner Air chapter addressing questions about stratospheric ozone depletion 
and climate change. Under development for over a year with input from other 
federal agencies and some states, the report will intentionally be published as a 
draft to solicit feedback from stakeholders and the public on how to improve and 
use indicators to measure progress in protecting human health and the 
environment. 

Over the last three months, CEQ and OMB together have made extensive, 
detailed edits to the climate change text. OEl, ORD, and OAR staff have 
reviewed and attempted to negotiate language through iterative review drafts, 
noting concern that some of the edits provided by CEQ and OM6 have the 
potential to undermine the objectivity and credibility of the report and the Agency. 
On April, 24, 2003 OMB transmitted "clearedn language for the Global lssues 
section (Attachment A), noting that no "further changes may be made." 

Action Requested: Review editorial issues and decide whether to publish the text as 
clewed, remove section, or pursue further negotiations. 

Note: illustrative edits are color-coded to Attachment A. 

Summary of Issues Related to Edits 

Removal of the Discussion of the Impacts of Climate Change 

O Early on the questions, "What human health effects are associated with climate change?" 
and"What ecological effects are associated with climate change?" and associated 
discussions were removed from the report. Removal of the questions and discussions 
makes this section conspicuously different f?om the others. 

~ ~ i ~ ~ : ~ ~ j  crr,fil : - .! a . l  !- :I e 7 :  "Climate change has global consequences for human health 
and the environment." 
The sections addressing impacts on human health and ecological effects are deleted. .:. _ _ _  - . -- . - ,! . . 

X.."" 

. . ... . - .- - ._ ... .. - .- - 
. . 

* 
- - -  ' -  - . ..- .- 

sentences have been deleted-that-called fai-rkiq$&&mher resea~h on effects to 
_ .. .- - . - _  suppoit~futureindicators :;;. .':-5. :ii?=:s !-:; -::I. . . 



Text No Longer Accurately Represents Scientific Consensus on Climate Change 

A few examples are: 

O Conclusions of the NRC (2001) are discarded, that multiple studies indicate recent 
warming is unusual (p.3-3 (endnote); previous text deleted in last round). The 1000 year 
temperature record is deleted (Exhibit 1-8 from p. 3-3) Emphasis is given to a recent, 
limited analysis supports the Administration's message. (See p. 33 ,  lines 1-2) 

Q Natural variability is used to mask scientific consensus that most of the recent 
temperature increase is likely due to human activities. (See p. 3-3, lines 28-35.) 

O Uncertainty is inserted (with "potentialZy" or "may") where there is essentially none. For 
example, the introductory paragraph on climate change (See p. 3-1) says that changes in 
the radiative balance of the atmosphere "may" affect weather and climate. EPA had 
provided numerous scientific citations? and even Congressional testimony by Patrick J. 
Michaels, to show that this relationship is not disputed. (Similar insertions in p. 3-2 line 
37; p3-5 line 14). 

D Repeated references now may leave an impression that cooling is as much an issue as 
warming. :See p. 3-1, !in? 18: p. 3-2. iine 23)  

Text Overworked and Misunderstood 

O Numerous technical details, incongruous with the rest of the ROE, make the section 
confbsing and seem more uncertain, rather than presenting balanced conclusions about 
what scientists do and do not know. (See p. 3-3, lines 3-9). 

Objectivity of the Process 

O Over the course of the last four months, the significant changes and added interpretations 
supplied by CEQ/OMB have led to a climate change discussion that is far &om objective 
and balanced. Given that previous drafts of the section were vetted with federal agencies 
and some state representatives, the significant changes to the text are likely to come to 
light. That being said, one could argue that EPA ensures objectivity through review and 
comment of dra$ reports by external parties and the public. 



Options 

OPTION 1: Accept CEQ and OMB edits. 

Pro: Report becomes another venue for public discussion of needed research and information 
to better understand a contentious and complex issue; easiest in terms of EPA-White House 
relations; ends a multi-month negotiating process that has regressed substantially with the last 
round of comments; does not expend more EPA resources on the product. 

Con: EPA will take responsibility and severe criticism fiom the science and environmental 
communities for poorly representing the science. It also undercuts key science assessments, such 
as by the National Research Council and Intergovernmental Panel on Climate Change. This will 
undermine the ROE and the EPA for an extended period This option also provides specific text 
to attack and the potential to extend the period of criticism, Early review drafts were circulated to 
other agencies, States and Regions, and can be expected to surface for comparisons. EPA will 
have to decide who will respond and how to questions once report is published. 

OPTION 2: Remove climate change section from the ROE. 

Pro: This provides little content for attacks on EPA's science. It may be the only way to meet 
both White House and EPA needs. It does not expend more EPA resources on the product. EPA 
can explain the omission by pointing to the scientific disagreements and explaining that it is 
inappropriate for EPA to create its own version of the science. 

Con: EPA will take criticism for omitting climate change. This weakens EPA's role on this 
issue. The White House may not easily accept this option. Lose opportunity for public feedback 
and debate; no foundation for further improvement of climate change indicators for hture ROES. 

OPTION 3: Do not accept "no further changes" and try to reach compromise 

Pro: This is the only approach that could produce a credible climate change section in the 
ROE. 

Con: It may antagonize the White House more t h  the other two options. It is Nely not 
feasible to negotiate agreeable text. It will expend more resources on the section and will delay 
the release of the ROE further. 
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Strategic Issue - Climate Change 

Issues Raised in Budget Review: 
r What near and medium term risk does the climate issue pose to the oil and gas industry? 

What are other groups (NMA, EEI, Autos) doing through the GCC and on their own? Why is 
API playing a central role in business's efforts on climate policy? 
What is the appropriate level of effort for APl's climate program for 2000? 

What near and medium term risk does the climate issue pose to the oil and gas industry? 
Climate is at the center of industry's business interests. Policies limiting carbon emissions 
reduce petroleum product use. That is why it is APl's highest priority issue and defined as 
"strategic." Near term risks are not from treaty ratification, which is not likely, but from a 
broad, well-funded campaign to galvanize public and opinion leader opinion that the threat is 
greater than justified by the current state of science and by efforts to use appropriations, 
executive orders and government reports to advance Administration objectives. This is 
calculated to create a political climate to disadvantage fossil fuels indirectly in the near term 
and in the long term through more direct means to control consumption. 

The ClintonIGore Administration and other OECD governments promote the Kyoto Protocol, 
in part by funding studies to "document" catastrophes aimed at scaring the public into 
supporting dramatic action. This effort is clearly an aim of the U.S. National Assessment on 
the Consequences of Climate Variability and Change (with significant EPA involvement) and 
the IPCC Third Assessment Report. These reports are unlikely to be characterized 
objectively. 

The fate of the Kyoto Protocol is unlikely to be determined soon. However, international 
negotiations have a strong undercurrent: what policies can be adopted and how given that 
enough countries will not ratiQ the Protocol. Much of what is being done domestically by 
proponents is to change public opinion so that more direct action can be taken quickly if 
political circumstances change. Credit for early action proposals and the Administration's 
Climate Change Action Plan and related budget proposals are examples. 

No other policy issue facing the oil and gas industry has a continuous agenda of national 
and international conferences and negotiations that routinely draw hundreds to thousands of 
participants. Being an effective part of the debate requires continuing effort and is 
expensive; the benefits may, however, provide positive spillover impacts to other important 
industry issues. The largest environmental organizations have made climate change their 
top priority in the 106'~ Congress. These groups routinely stage climate events to coincide 
with the latest weather events or their release of reports and studies - the latest, The 
Twenty Kingpins of Carbon, was released in July by NRDC and the Union of Concerned 
Scientists. The Pew Center . has -- substantial funding and is developing a series of studies to - - - 

- _ _ - -  - support aggressive action. 

What are other groups (NMA, EEI, Autos) doing on climate change through the GCC and 
on their own? Why is API playing such a central role in business's efforts on climate 
policy? 

Almost 40% of carbon emissions from fossil fuels come from coal, and mining interests as 
well as electric utilities have been quite active in the climate policy effort, supporting groups 
such as CEED, the Greening Earth Society and the Climate Coalition, in addition to the 
GCC. The balance of emissions, more than 60%, come from oil and gas use. Unlike coal, 
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where the bulk of that industry's output is used by a single industry (electric utilities), 
petroleum users are diverse. No other groups (except NMA and the utilities) see this as a 
core issue; others are willing to at least partially be 'free riders.' 

Some other industries also have periodically attempted to do what looks good at the 
expense of doing what is right. The "autos", some utilities and equipment manufacturers are 
examples. 

Most other associations do not have the expertise or member support to carry out 
leadership activities. Of 10 current GCC committee chairs or co-chairs, three are from API 
and one from an API member company. The electric utility industry also accounts for 40% 
of GCC chairs, but only one is from EEI. The "autos" provide only one co-chair, as does the 
mining industry. 

Recognizing climate change as our strategic issue, key Congressional leaders look to API 
for leadership and broad-based advocacy to maintain support for the principles of Senate 
Resolution 98. 

What is the appropriate level of effort for APl's climate program for 2000? 
APl's 1998 climate program was about $6 million, the original 1999 program slightly over $4 
million and the proposed 2000 program is $3.8 million. 

Initially APl's 1999 climate budget had over 15 FTEs and $1.7 million in authorized carry- 
over funds for external expenditures. API currently has 8.6 FTEs and $1.5 million in 
external expenditures. 

The issues facing the climate team are both complex, broad and labor intensive with 
significant new scientific studies, impact studies, policy studies, policy proposals, legislative 
proposals, conferences, debates and international negotiations occurring on a continuous 
basis. 

Current Staffing 
The 8.6 FTE in staff resources have the following responsibilities: 

RASA (0.7 FTE) - Track and evaluate scientific studies, including IPCC material. 
Review of science component of climate materials. Participate in GCC Science and 
Technology Committee and related groups. Provide liaison with Federal agencies. 
Policv Analvsis and Statistics (1.7 FTE) - Develop the economic component of 
advocacy material. Critique Administration and other analyses. Rapid development 
of communications response material and review economics material in 
communications. Provide expertise for emissions methodology efforts, emissions 
trading proposals and development-of voluntary actions workshop. - - - 

- 

_ - _ _  _ - -  - - -  
Communications (2.0 FTE) - Co-chair GCC-Communications Committee. Develop 
major communications and advocacy materials, including Internet web-site, voluntary 
actions papers and brochures, and rapid response to media reports on climate. 
Federal ~overnment Relations (0.3 FTE) - Interact with the Hill on climate issues, 
including legislative proposals and education of staff and members. Appropriations, 
"Early Action Credits" and the Murkowski-Byrd-Hagel bills have been a focus. 
Strategic Issue Staff (3.9 FTE) -Work with the API Steering Group on keeping the 
situation analysis, strategy, objectives and programs current. Direct the Climate 
Team efforts and work with constituency groups. Evaluate legislative proposals, 
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develop communication strategies, speeches and manage content. Chair the GCC 
Economics Committee and represent API at climate meetings. 

Expanded Staffing 
For 2000, an additional 2 FTEs were proposed: 1.0 FTE to the Climate Team staff, 0.5 to 
RASA and 0.5 to Federal Relations. The added climate staff ($380,000) would correct the 
imbalance between workload and resources to ensure faster turnaround and response and 
improve contacts with other constituencies. RASA resources would improve the limited 
ability to respond to new science claims, which are numerous. The Federal Relations 
resources would more extensively present the industry's case to Capitol Hill, including a 
longer-term educational strategy that is currently not possible. 

2000 Budwet Strategic Com~onents 
With a total program of $3.8 million, the Climate Steering Committee envisioned $2 million in 
external expenditures. The climate program has four major strategies. These strategies are 
specified below for a $1.5 million expenditure level, per the challenge of the Program and 
Budget Work Group. In most cases, potential grant recipients, consultants and allies have 
been identified. Plans for the proposed $0.5 million are discussed later below. 

Strategy 1 - Approach and Tenor of the Debate ($21 5,000) 
Emphasize industry's positive role and actions. Establish that responsible action is not 
synonymous with the Kyoto Protocol. Major elements: 

Developldeliver positive industry messages; media outreach ($70,000) [Wirthlin] 
Industry voluntary programs ($40,000) [Identification and advocacy of industry 
voluntary efforts, plus published workshop report] 
Industry GHG emissions and reporting methodology ($50,000) [technical analysis for 
consistent estimation, plus industry aggregation and communications, if appropriate] 
Communications material, including contract speeches, position statements (printing 
and distribution) ($55,000) 

Strategy 2 - Outreach to Constituencies, Allies, State and Federal ($670,000) 
Work with these groups on Capitol Hill, and coordinate actions. Major elements include: 

Maintain relationship with organized labor ($75,000) [consultants - Cunningham; 
Flynn] 
Work with and support nationallstate groups ($75,000) [Seniors Coalition, People for 
the USA, National Conference of Mayors, Atlas Economic Research Foundation] 
Strengthen coalitions; grants to constituency and communications oriented 
foundations and think tanks that address climate issues ($280,000) [Reason Pubic 
Policy Institute, Independence Institute, CEED, Heartland Institute, Frontiers of 
Freedom, National Center for Policy Analysis, CEI, AEI, Heritage] 
GCC membership ($25,000) and communications program ($100,000) 

- > n u -  

State climate action initiatives and policy resolutions ($50,000) [Fund-State Coun6l _ _  . <  - - - - - -  
efforts] 

Strategy 3 - Building the Case ($485,000) 
promote industry's positive contribution to a long-term approach as an alternative to 
near-term targets and timetables. Major elements include: 

Climate science and science uncertainty research to highlight changing climate 
science ($1 00,000) [National Environmental Policy Institute, CAT0 Institute] 
Health research to address "vector-borne" disease claims ($100,000) [Carnegie- 
Mellon] 
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Expert review of regional impact claims in U.S. National Assessment and IPCC 
deliberations on "dangerous" concentration levels ($1 00,000) 
Policy oriented think tanks and consultant programs to address economic studies 
and policy impacts ($160,000) [ACCF, Center for the Study of American Business, 
Annapolis Center, WEFA, CRA] 
GCC Special Projects ($25,000) 

Strategy 4 - Domestic and International Policymakers ($130,000) 
Participate in domestic and international forums on climate and climate policy as well as 
domestic and international climate negotiations. Major elements include: 

FCCC/COP-6 preparation & meetings ($30,000) [Reinstein Report and consulting] 
IPCC report review and response ($25,000) 
National security and sovereignty issues ($65,000) [COMPASS,, Heritage or 
academic] 

Expanded Program 
For 2000, an additional $500,000 in external expenditures was proposed to expand the 
reach of APl's program. Under Strategy I ,  $50,000 would have been used for message 
testing and $75,000 for Earth Day 2000 communications efforts to respond to the Earth Day 
theme of reducing fossil fuel use. $80,000 was slated for Strategy 2 to provide additional 
outreach to other associations and state coalitions and $175,000 for Strategy 3 to address 
extreme weather claims, EPA-funded State GHG limitation plans and economic studies 
"demonstrating" large scalellow cost emission reductions. In Strategy 4, $120,000 would be 
used to document the infeasibility of other nations' meeting their Kyoto targets. 
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CHAPTER 9. HUMAN DIMENSIONS CCSP STRATEGIC PLAN 

fiom different research elements to establish baseline characterizations of man acting in and 
reacting to his environment. The complex interactions of multiple environmental stressors on 
human activities must be examined. It is widely acknowledged that human dimensions research 
has special challenges associated with the cross-disciplinary nature of its topics and with the mix 
of qualitative and quantitative data and analyses employed in its pursuit. 

Across the range of human dimensions research there is a particularly strong need for the 
integration of social, economic, and health data with environmental data. Such integration requires 
data fiom physical, biological, social, and health disciplines on compatible temporal and spatial 
scales, to support the synthesis of data for research and to support decisionmaking. There is an 
especially critical need for geo-referenced data. 

An Analysis of Some Key Questiom concluded that: "In order to address the consequences of 
climate change and better serve the Nation's decisionmakers, the research enterprise dealing with 
environmental change and environment-society interactions must be enhanced." Such an 
enterprise should include, ". . .support of interdisciplinary research that couples physical, 
chemical, biological, and human systems" (NRC, 2001a). This chapter draws h m  these reports 
and fiom priority areas identified by the research community through federal research programs. 

Two overarching questions for research on the human contributions and responses to global 
change are: 

How do humans and human societies drive changes in the global environment? 
How do humans prepare for and respond to global environmental change? 

3 1 These questions h e  the human dimensions research outlined in the four key questions that 
32 follow. 
33 
34 

$ 

3 5 
36 STATE OF KNOWLEDGE 
37 Human drivers of global environmental change include consumption of energy and natural 
38 resources, technological and economic choices, culture, and institutions. The effects of these 
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CEI Competitive Enterprise Institute 

Office Of Science And Technology Policy Director Rosina 
Bierbaum's Letter On The Status Of The National 
Assessment Of Climate Change 

News Release 
by CEI Staff 
September 6,200 1 

September 6,2001 

Christopher C. Horner 
Competitive Enterprise lnstitute 
1001 Connecticut Avenue, NW 
Suite 1250 
Washington, DC 20036 

Dear Mr. Horner: 

The purpose of this letter is to explain the status of the national assessment of climate change sponsored by the 
U.S. Global Change Research Program and to explain how the Administration is developing its policies on global 
climate change. 

The national assessment, titled Climate Change Impacts on the United States: The Potential Consequences of 
Climate Variability and Change, consists of an overview document of about 150 pages and a foundation 
document of about 600 pages. These documents were the product of the National Assessment Synthesis Team, 
an advisory committee chartered under the Federal Advisory Committee Act. As such, they are not policy 
positions or official statements of the U.S. government. Rather, they were produced by the scientific community 
and offered to the government for its consideration. 

The formulation of a comprehensive policy addressing global climate change is an important priority for this 
Administration. Towards this end, the President has constituted a Cabinet-level working group to study this issue 
and assist in the development of such comprehensive policy. Among other things, this working group is 
conducting an extensive review of climate change science and technology, has commissioned and received a 
report from the U.S. National Academy of Sciences on climate change science questions and uncertainties, and is 
carefully examining how best to address the challenge of climate change. The efforts of this working group will 
form the basis of government decision-making on the important issue of global climate change. 

Sincerely, 

Rosina Bierbaurn 
Acting Director 

. . _ -  _ _ _  _ _  _ _  _ _  _.__. - - - -  
- - Office of scienceand- Technobgy ~olicy 

Q 2001 -2006, Competitive Enterprise li~stitute. All rights reserved. 
1 -  . nt~i):,: :v_:v~y..~ei.g-; 



UNITED STATES DISTRICT COURT 
FOR rn DSTRTTCT OF C0L-w 

COMPE'ITIWE lZMXRPRISSE INSTITUTE, 
et al, 

GEORGE W. BUSH, in his Capacity as 
Chairman of the National Science and 
Technology Council, 
e t d  

Defendants. 

C.A. NO. 00-02383 (RU) 

MEMORANDUM IN SUPPORT OF JOINT STIPULATION TO DISllVZISS 
PlAlNTWFS' C O M P M T  WTJ'HOU'I' PREJUDICE 

In light of very recent events and p u r s u a ~  $0 FRCP 4l(a) the Parties jointly 

stipulate to dismiss Plaintiffs' Complaint with.out prejudice. 

Events precipitating this Stipulation include Plaimiffs receiving a correspondence 

f i m  the White House Ofice of Science and Technobgy Policy dated September 4 

2001 - This correspondence asserts to Plaintiffs7 satisfaction that the document at issue in 

this matter, the National Assessment on Climate Change, does not and will not serve as 

or as the basis for any poiicies, positims cr rules of the Federal Government of the 

United States, but that it constituted a submission by a non-governmental body and would 

be considered by po!icym@ers as such. - _ . ___  - - -  - - -  

- - -  - 

Further contributing to this Stipulation, on SeNernber 6,2001, Plaintiffs obtained 

the August 3 1,200 i submission by Defendmt George W. Bcsh, throwh the United 

States Department of State; to the United Nations' Intergo\7emmental Panel on Climate 



Change ("IPCC''). This document, "Comments" &om the Ti Government Review" 

of the "PCC Third Assessment Report, Synthesis Report," satisfied Plaintiffs that the 

National Assessment indeed does not save as the position of the Federal Government o f  

the United States as to the science of the theory of ciimate change or global warming, or 

the basis for any such position or any policy, at present and given ail facts known to 

Plaintiffs, 

As such Plaintiffs agree to withdraw their Complaint pursuant to the attached 

Joint Stipulation to Dismiss Plaintiffs' Complaint Without Prejudice. 

Respecthlly submitted, 

+.. . - 
Christopher C. Homer Gail Walker 
D.C. Bar No. 4401 07 VA Bar No. 23590 
100 1 Connecticut Avenue, N. W. United States Department of Justice 
Suite 1250 Civil Division 
Washington, D.C. 20036 901 E Street, N. W. 
(202) 33 1-1010 Room 1086 
Attorney for Pkti81tiffs Washington, D.C. 20530 

Attorney for Defendants 

- - - -  - - 

. . - Dated. September -I 1,  2CDG. - -  - - - - -  - 
. -  - 
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RECORD TYPE: FEDERAL (NOTES MAIL) 

C R E A T O R : S ~ ~ U ~ ~  A. ~hernst rom ( ~ ~ = ~ a m u e l  A. ~ h e r n s t r o r n / ~ ~ = ~ ~ Q / ~ ) = ~ o ~  [ CEQ 1 ) 

CREATION DATE/TIME:~~-JUL-~OO~ 09:40:58.00 

SUBJECT:: Re: Revised whitman Time magazine cl imate change piece 

To: ci.bson .Tom@epamai 1 . epa . gov ( ~i bson .~om@epamai 1 . epa. gov 1 UNKNOWN 1 ) 
READ:UNKNOWN 

CC: phi1 Cooney ( cN=Phi 1 COO~~~/OU=CEQ/O=EOP@EOP [ CEQ 1 ) 
READ: UNKNOWN 

cc:scott ~ c c l e l l a n  ( c ~ = s c o t t  M ~ C ~ ~ ~ ~ ~ ~ / O U = W H O / O = E O P @ E O P  [ WHO ] ) 
READ : UNKNOWN 

CC:James connaughton ( CN=JameS Connaughton/OU=CEQ/O=E0~@~0P [ CEQ 1 ) 
READ:UNKNOWN 

TEXT: 
Tom: This f i gu re  i s  taken d i r e c t l y  from the president's 2-14 speech, and 
Jim connaughton's Senate testimon l a s t  week., using merely an abs?ract 
d o l l a r  f i gu re  ma not be as compe l i ng .  I n  any c?se, if a do l l a r  f i gu re  !' T 
was used, i t  wou d have t o  be b i l l i o n s ,  not m ~ l l ~ o n s .  we can discuss t h i s  
po in t  l a t e r  i f  need be. 

G i  bson .Tom@epamai 1 . ep&. gov 
07/15/2002 09:32:02 AM 

Record Type: Record 

To: samuel A. Thernstrom/CEQ/EoP 
cc: 
subject: Re: ~ e v i s e d  whi tman Time magazine cl imate change piece . 

s~m--- I  can' t  use the f i v e  m i l l i o n  out o f  work f igure  f o r  Kyoto. 1t i s  
based on an EIA report t ha t  assumed tha t  no t rad ing would be allowed t o  
implement the KP. ~t a1 so i s  the high end o f  numbers tha t  were 
expressed as a ran e. I suggest goin back t o  "would have cost hundreds . 
o f  m i l l i ons  o f  do1 'I ars" as i n  the dra ! t. 

s a m u e l ~  . 
,Thernstrom@ceq . eop . g- - TO : Tom 

Gibson/Dc/usEPA/uS@EP~, wstsonh?@s-tate.gov, 
ov 

Conrad.C.Lautenbacher@noaa.gov, 3ames.R.Mahoney@noaa.gov, 
Robert.Card@hq.doe.gov, 

LYNN-SCARLETr@IOS.DOI.GOV, David.Tenny@usda.gov, ~im.Adams@do.treas.gov 
07/15/02 09: 18 AM CC: 

~ames~Connaughton@ceq.eop.gov, ~hil,cooney@ceq.eop.gov, stuart-w. 
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scott~cclellan@who.eop.gov, JoelS.,~aplan@who.eop.gov 
Subject : Revi sed 

whi tman Time magazine cl imate change piece 

Attached f o r  everyone's review i s  a revised version o f  Governor 
Whi tman ' s T i  me 
magazine piece on cl imate change, which incorporates the broad range o f  
comments 
submitted through WH staff ing and interagency review. Since t h i s  changed : 
substant ia l ly  during t h ~ s  process, I am rec i  rcu lat ing t h i s  on an FYI 
basis t o  
a l l  o f  you. I f  anyone has any f ina l  comments, please send' them t o  'me and 
Tom 
Gibson no l a t e r  than 1:30 today if possible, since t h i s  must be 
submitted t o  
Time today. 

(See attached f i l e :  Crw Time GCC rev i  sed.doc) 

 raft whi tman Time Magazine piece on climate change 

Amon the many publ ic po l i cy  issues the world faces today, few are as 
com ex as 99 910 a1 climate change. countless sc ien t i f i c ,  technological, and economic 
i ssues 
aTfect our understanding of, and response to,  cl imate change. Tremendous 
uncertaint ies ex is t  i n  each of these f i e lds ,  and new information i s  
constantly 
added t o  the equation 

? new climate observations, new sc i  e n t l f i  c studies, new 
technologi ca1 developments , and new partnerships and programs t o  control 
greenhouse gas emi ss i  ons . 
one fact, however, i s  indisputable: America has never had a stronger, 
smarter, 
and more pract ica l  cl imate change program than i t  does today under 
President 
~ u s h ' s  leadership. Never before has a President and h i s  cabinet devoted 
as much 
a t t e n t i  on t o  c l  imate change pol i cy ,. o r  provided such s i  gni f i  cant 
resources t o  - -  - -  a - 

- - -  our climate- change science ; -tacFmology, and m i  t i g a t i o n  programs. - ~ n d  - - 
never 
before has ~ m e r i c a  engaged i n  so many b i l a t e r a l  climate change 
artnerships wi th  

gorh the developed and developing world. 

Last ~ebruary,  the president unveiled a comprehensive cl imate change 
po l  i cy w i th  
three key goal s : ~ € 2 ~ 0 1  v i  ng key uncertainties i n climate change science, 
devel opi ng and depl oyi  ng new techno1 ogi es , and strengthening domesti r 
and 
in ternat ional  e f fo r t s  t o  prevent greenhouse gas emissions. r n  each of 
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in ternat ional  
cooperation on cl imate change programs. I n  the past year, we've 
developed 
b i  1 atera l  agreements w i th  china, rnd i  a, Japan, ~ u s t r a f  i a, Canada, the 
Eurooean 
union, and a consortium of Central American nations, creating 
in ternat ional  
cooperation on s c i e n t i f i c  research and programs t o  prevent greenhouse 
9aS 
em1 ssions. 

supporting these e f fo r t s ,  the President's budget provides $178 m i l l i o n  
f o r  the 
clobal ~ n v i  ronment F a c i l i t y  ? which funds projects t o  br ing clean energy 
and 
other envi ronmental technologies t o  the developing world ? and $205 
mi1l.ion f o r  
USAID climate change pro rams, inc lud ing $50 m i l l i o n  f o r  t rop ica l  fo res t  

on new 
i' conservation. USAID i s  a so spending $25 m i l l i o n  over the  next two years 

c1 i mate observation systems i n  developing countries . 
I n  the face o f  t h i s  unprecedented e f f o r t ,  part isan c r i t i c s  s t i l l  lament 
the 
president's refusal t o  support t he    yo to Protocol ? fo rge t t ing  tha t  the 
Senate 
voted 95-0 against i t s  p r inc ip les  i n  1997. r t ' s  worth remembering why: 
The Kvoto 
~ r o t o i o l  would have pu t  up t o  5 m i l l i o n  ~Inericans out o f  work, f o r  the 
sake o f  
meeti ng unreal i s t i  c and a rb i t ra ry  targets tha t  would have a negl i g i  b1 e 
e f fec t  on 
global emissions. I n  fac t ,  the Protocol requires l i t t l e  or no real  
reductions 
from most o f  our t rade competitors i n  the developed world ? who w i l l  
simp1 y buy 
credi ts  f o r  phantom emi ssions "reductions" caused 1 argel y by the 
collapse o f  the 
communi s t  economies ? and requi res nothi  ng whatsoever of the developing 
countr i  es tha t  a1 ready emit a major i t y  o f  the worl d ' s greenhouse gases. 

co l lec t i ve ly ,  ~ m e r i c a  has never been more engaged i n  meeting the 
I o n  -term 7 cha lenge o f  cl imate change w i th  smart po l i c ies  tha t  guide both concrete 
a c t i  ons 
today and.a long-term v i s ion  f o r  progress i n  the years ahead. 

793 words 
(See attached f i 1 e : CI-W T i  me Gee rev i  sed , doc)- . . ... _ .. . - .. - . _ . . _ . . .. - _ - ._ _ . _ ._ .. .. . - .. .. . . 

- .  _ _ . . , . , _ __ _ _  ._ .. . - . . - .. - - .- ..-. 

- CTW Time GCC revised. doc 
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RECORD TYPE: FEDERAL (NOTES MAIL) 

c~~~~~~:Gib~~n.Tom@epamai~.epa.gov ( ~ibson.Tom@epamail.epa.gov [ UNKNOWN 1 ) 
CREATION D A T E / T I M E : ~ ~ - J U L - ~ ~ ~ ~  12:36:12.00 

SUBJECT: : Re: ~ e v i  sed whi tman Time magazine cl imate change piece 

~0:samuel A. Thernstrom ( CN=SamueI A. Thernstrom/o~=c~Q/O=~o~@~o~ [ CEQ ] ) 
READ:UNKNOWN 

c~:~ulvaney.susan@epamail.epa.gov ( Mu1vaney.Susan@epamail.epa.gov [ UNKNOWN 1 ) 
READ: UNKNOWN 

cc:~artyak.~oe@epamai1.epa.gov ( Martyak.~oe@epamail.epa.gov [ UNKNOWN ] ) 
READ : UNKNOWN 

CC:phil Cooney ( CN=Phil c ~ ~ ~ ~ ~ / o u = c E Q / O = E O P ( P E ~ P  [ CEQ ] ) 
READ:UNKNOWN 

cc :Mcgi nni s . E i  1 eenaepamai 1 . epa. gov C Mcgi nni  s . E i  1 eenaepamai 1 . epa . gov [ UNKNOWN 1 ) 
READ:UNKNOWN 

CC:3ames connaughton ( CN-James Connaughton/OU=CEQ/OeEOP@EOP [ CEQ 1 ) 
READ:UNKNOWN 

TUCT: 
Here are ~over'nor whi tman ' s edits--- 

seventh para, l a s t  sentence---strike " i n  the long run." and replace wi th  
"if we are t r u l y  t o  make a difference. " 

eleventh para, second sentence---strike from "put up t o  5 m i l l i o n  PI 

through "arb i t ra r  targets tha t  would have a . . Z " and replace w i t h  ' 
"cost ~mer ican . j o  s while having". New sentence readsSwI t ' s  worth 
remembering why: The Kyoto protocol would have cost American jobs whi le 
havi ng a negl i g i  b1 e e f f e c t  on global emi ss i  ons . " 
Tom G 

Sarnuel~. 
-Thernstrom@ceq.eop.g TO: Tom 

G~~SO~/DC/USEPA/US@EPA 
ov cc: _ _  _ - - - - - - - -  

~ames~onnaught~n@ceq.eop~gov, ~hif;cooney@ceq.eop.gov, 
- . -  - -  - -  

s c o t t - ~ c ~ l  el 1 anaho . eop. gov 
07/15/02 09:40 AM subject : Re: Revi sed. 

whitman Time magazine- c l imate change piece - 
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'RECORD TYPE: FEDERAL (NOTES MAIL) 

CREATOR:S~~U~~ A. ~herns t rom ( c~=samuel A. ~ h e r n s t r o m / 0 ~ = ~ ~ ~ / 0 = ~ 0 ~  [ CEQ 1 ) 

CREATION DATE/TIME:~~-JUL-~OO~ 15:11:01.00 

SUBJECT:: Time Magazine -- l a t e s t  

T0:phil Cooney ( CN=phil CO.O~~~/OU=CEQ/O=EOP~EOP [ CEQ 1 ) 
READ : UNKNOWN ' 

TEXT: 
Dra f t  whi tman ~ i r n e  ~ a g a z i  ne piece on c1 imate change 

Amon the many publ ic p o l i c  issues facing the-world .today, few are as 9 K comp ex as global c l imate c ange. countless sc ien t i f i c ,  technological, and . 
economic issues a f fec t  our understanding of ,  and response to, climate 
change.   re men do us uncertaint ies e x i s t  i n  each of these f ie lds,  and new 
information i s  constantly added t o  the analysis .SI) new cl imate 
observations , new sc j  en t i  fi c studi  es , new technological developments , and 
new partnerships and programs t o  control  greenhouse gas emissions. 

one fac t ,  however, i s i ndi sputabl e: under president Busho , s 1 eadershi p, 
t h i s  ~drn in is t ra t ion  has crafted the stron est, smartest, and most 
p rac t ica l  climate change program America 1 as ever had. NO previous 
Administration has devoted as much at tent ion t o  climate change pol icy,  or  
provided such s ign i f i can t  resources t o  our climate change science, 
technology, and mi t igat jon p ro  rams. And America has never before engaged 

and the developing world. 
E i n  so many b i l a t e r a l  c l imate c ange partnerships w i th  both the developed 

Last ~ebruary,  the president unveiled a comprehensive cl imate ~hange 
po l i cy  wi th  three key oals: resolving ke uncertainties i n  cl imate change 
science , deve! opi ng an! depl oyi  ng new tec !'I no1 ogi es , and strengthen! ng 
domesti c and i nternat i  ona1 efforts t o  prevent reenhouse gas emissions. I n  
each o f  these areas, the President has provide the leadership and 
resources needed t o  produce new resul ts.  

i 
c o l l  ect ive ly ,  the ~ d m i  n i  strat iono, s i n i t i a t i v e s  have set America on a path 
t o  slow the projected rowth .o f  greenhouse gas emissions, whi 1 e developing 
the  sc ien t i f i c  and tec 1 nological knowledge and economic strength necessary 
t o  enable us u l t imate ly  t o  s t a b i l i z e  or  reduce emiss-lons, i f  science 
j u s t i f i e s  such action. 

For the f i r s t  time, our strategy establishes a speci f ic  and r e a l i s t i c  
goal : t o  reduce ~ m e r i  can, s greenhouse as emissions r e l a t i v e  t o  the s ize o f  g our economy b eighteen percent over t e next ten years. Accom l i s h i n g  
t h i s  goal w i l y  require a s ign i f i can t  and sustained e f f o r t .  ~ l t  1 ough 
American businesses cov t i  nue t o  i m  rove t h e i r  energy e f f i  c i  ency and 
product iv i ty,  the Presi dento, s goal; i s  t o  accelerate tha t  t rend by another 
30 percent 0) the equivalent of tak ing 70 m l 1 1  i o n  gays of-€_ t h e  road, or- - - - - - - - - - - - - - - - 

avo id ing roughly- 500 mi-1-l i o n  metric rons of -greenFouse gases. - - -  - 

I n  fact, meetin the Presidenro, s goal w i l l  requi re  emissions reductions 
comparable t o  w 1 a t  the, Kyoto ~ r o t o c o l  part ies hope -to a t t a i n  a) but without 
the  devastating-economic consequences o f - the  Kyoto approach. 

The ~ r e s i d e n t u , ~  plan provides s i  new resources f o r  climate change 
science and technology. His 2003 $4.5 b i l l i o n  f o r  
cl imate-related pro rams, a $700 percent D) increase i n  i funding. This i n c l u  es $1.7 b i l l i o n  for basic research on cl imate change 
and sL.2 b i l l i o n  for research on advanced energy generation and carbon 
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sequestration technologies. The president0 ,s funding f o r  climate chan e 
programs i s  unmatched i n  the world, and i t  ensures AmericaU,~ leaders 1 i p  i n  
e f f o r t s  t o  develop i m  o r tan t  technologies such as a pol lu t ion- f ree fue l  
cell-powered car. Rea 7 progress on developing cost-ef fect ive breakthrough 
technologies i s  an essential par t  o f  the presidentn, s pol icy.  

The ~ r e s i  dento, s pol i cy a1 so provides new resources and opportunit ies t o  
revent greenhouse gas emissions r i g h t  now. r he budget provides $4.6 

g i l l i o n  over the next f i v e  years i n  tax  credi ts  f o r .  ind iv iduals  and 
businesses tha t  invest  i n  renewable energy and energy e f f i c iency  projects. 
And the president has asked the Department o f  Energy t o  develop, f o r  the 
f i  r s t  time, transferable c red i ts  f o r  ind iv iduals  o r  businesses tha t  reduce 
t h e i r  greenhouse gas emissions. 

The president has a1 so. r e i  nv i  gorated ~ m e r i  can, s e f fo r t s  t o  expand 
in ternat ional  cooperatlon on c l ~ m a t e  chan e programs. I n  the ast year, 
the ~ d m i n i s t r a t i o n  has developed b i l a te ra  9 i n i t i a t i v e s  w i th  c e ina, ~ n d i a ,  . 
Japan, ~ u s t r a l i a ,  Canada, the European union, and a consortium o f  Central - 
~mer i can  nations, creat ing in ternat ional  cooperation on s c i e n t i f i c  
research and programs t o  prevent greenhouse gas emissions. 

supporti n these efforts, ~ h ?  Presi dento, s budget provides $178 m i  11 i o n  f o r  
the ciloba? ~ n v i  rontnent F a c i l i  t y  0) which funds projects t o  br ing clean 
energy and other envi ronmental technologi es t o  the developin world o) and 
$205 m i l l i o n  f o r  USAID cl imate change programs, including $58 m i l l i o n  f o r  
t rop i ca l  forest  conservation. USAID i s  also spending $25 m i l l i o n  over the 
next two years on new cl imate observation systems i n  developing countries. 

Despite t h i s  unprecedented e f f o r t ,  part isan c r i t i c s  s t i l l  lament the 
president0 ,s refusal t o  support the K oto protocol 0) forget t ing tha t  the 
senate voted 95-0 against i t s  p r i nc ip  T es i n  1997. I t O ,  s worth remembering 
why: The K oto Protocol would have put up t o  5 m i l l i o n  Americans out o f  
work, f o r  t x e sake o f  meeting unrea l i s t i c  targets $hat would have a 
neg l i g ib le  effect on global emissions. The developing world 0) which 
creates the major i ty  o f  the world0,s greenhouse gas emissions [I) has no 
ob7 i ations a t  a l l  under the Kyoto Protocol. And even the i ndustr i  a1 ized 
worl 1 isno, t expected t o  make real  reductions i n  the i  r emissions a) rather, 
they w i l l  simply buy c red i ts  f o r  phantom emissions o&reductionso8 caused 
la rge l y  by the collapse o f  the Eastern European economies. 

~ m e r i c a  has never been more engaged i n  meeting the long-term challenge o f  
c l imate change w i th  smart po l i c ies  tha t  uide both concrete actions today 
and a long-term v is ion  f o r  progress i n  t if e years ahead. 

792 words 

Page 2 



> > From: "aeutsch, George (HQ-NBOOO)" <george.deutsch- 1 @nasagom 
> > Date: Mon, 17 Oct 2005 16:2943 -05M 
> > To: "Wild, Flint (HQ-HAOOO)[Oklahoma State univj" ' 
> > <flint.wild@nasa.gov> 
> > Cc: "Hupp, Erica (HQ-NB000)" cerica.hupp-1 Onasa.gov>, "Deutsch, 
> > George (HQ-NB000)" <george.deutsch- 1 @nasa.gov> 
> > Conversation: <COB 10119> - For ReviewIApproval: Einstein portat 
> submission: 
> > Subject: RE: <COB 10119> - For ReviewIApproval: Einstein portal - 
> submission: . - , . . . , -. . -, . - - - -. - - - - - - . . - . . . - - . . -  . . - -  .. -. . 

>> 
> > Okay, mint- we've . . . . . . .  got a slight problem here. .. . . .. . . .. .. _ - .  . : .. _ 1. . .. . .. . _ - - _ - _ - - . - .. - .- - 

>> 
> > I like these pieces, they're interesting, but they refer to the 

"bigbang" as 
> > if it were law. As you know, the theory that the universe was 
> > created by a "big bane is just that - a theory. It is not proven fact; it is opinion. 



> > Yes, the scientific community by and large may share this opinion, 
> > but that doesn't make it correct. 
>> 
> > Two things. First of all, we have been given direction from our 
> Deputy AA that 
> > we are never to refer to the big bang as anything but a theory, 
> because that's 
> > what it is. This is also AP style as written in the latest 
> > Associated Press Stylebook 2005. The "big bang theory" is listed 

, > >beside the 
> oscillating theory 
> > and the steady-state theory, and the common denominator here is the 
> > word "theory." 
>> 
> > Secondly, it is not NASA's place, nor should it be, to make a 
> declaration such 
> > as this about the existence of the universe that discounts 
> intelligent design 
> > by a creator -- the other half of the argument that is notably 
> absent from any 
> > of these three portal submissions. And I know the particular 
> context of these 
> > pieces doesn't lend itself to getting into this particular 
> debate, and that's 
> > fine with me. But we, as NASA, must be dilligent here, because this 
> > is more than a science issue, it is a religious issue. And I would 
> > hate 
> to think that 
> > young people would only be getting one half of this debate from 
> > NASA. That would mean we had failed to properly educate the very 
> > people who rely on us for factual information the most. 
>> 
> > Sorry to get on a soap box here; I don't mean to. I know the 
> "point" in these 

- 
- - . -  - -> sentries is not the big bang, but instead Ehskin's 

> contributions, etc. That 
> > having been said, I think the way that the big bang is presented 
> > totally overshadows the rest of the information, not to mention that 
> > it essentially declares the big bang theory a NASA-recognized fact, which it is not. 
>> 
r > Please edit these stoees to r e k t  that the big bang is but one 



> > theory on how the universe began. That is the only change I really want. 
> Every time we 
> > see "big bang," we should also see the word "theory" somewhere 
> > nearby. You donZ have to list any other theories or get into it at 
> > great 
> length, but we 

. > > redly need to see that one clarification. Thanks. 
>> 
> > George 
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DATE. November 4,2002 

T O  Phil Cooney 

FROM: Jim Mahoney 
Richard Moss 

RE: Response to CfiQ Review Comments on FY 2003 "Our Changing PlanetH 

Thank you for your time and effort in commencing so extensively on the draft IT03 "Our 
Changing Planet." We have accepted and included in the fhal text about 80 percent of the 
a p p r o ~ 1 y  110 revisions proposed by CEQ to "Our Changing Planet" (the October 15 &a1 
review Draft). These revisions have been incorporated verbatim except for a few minor 
instances of editing for syntax and stylistic consistency. However, we have concerns about some . 
of the proposed revisions, as discused below. I0 some cases we have proposed alternative 
wording. 

Your proposed revisions to the Final Review Draft are indicated by underlining and 
strikethroughs. 

1 Page 1, lines 35-36: 0 Reducing the scientific uncertainty in global climate modcls could . .. In the 1 - .  ong run, provide 
mom it~fonmtion - on h potentid impacts of dhatc change 
on ecosystems. 

I \ B .  

Response: Not just "in the long run." Research is already providing meaningful Informaton on 
potential impacts of climate change on ecosystems. We propose the following text: "Fteducing 
the scientific uncertainty in global climate models could . . . provide more meaninglid 
information on the potential impacts of climate change on ecosystems." 

Page 2, lines 14-17: . 
The complexity of the J h d ~  system and the interconnections among its components makc it a 
complex scien- challenge to document change, be+ to understand its causes, and 
develop usem projections of how natural variability and humao actions will affect the global 
environment in the futurt- 

i. . 
- - -  - 

- - .  - - -  R e s p o n . ~  Researchers havealready begun-tmctgfstranit itS cause. We couldsay "understand 
its causes." 

Page 2, lines 31-33: 
In this new phase of the climate science programs, i n f m t i o n  that might allow comparisons of 
m e  potential consequences of different responses to global changes, including climate 
change, will be pursued d....".' - - w 
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Response: Information is already being developed that compares potential consequences of 
diffcicpt response strategies. e.g., in Integrated Assessment mod&. Also, we believe it is more p 3 . 
cone3 to say that infinfarmadon will be "developed," rather than "pursued." 
following: "In this new phase of the dimate science programs, infomati0 
potential consequmces of different ~spomm to global changes, including F 

be developed" 

Page 4, lines 1 1-23: -- 
The p a  n=port identified areas where additional research is crucial. These included the 
magnitude and nature of future human-caused "fo1~:ings'" such as emissions of greenhouse gases; 
the carbon cycle; "feedbacks" cmmi  by water vapor, clouds, ice, and otha factors that 1 deteamim the response of the c l i i  systtm; regional and local climate change consequent to an 1 

o v d  global level of change; the nature aud causes of natural variability; and the dLM and ,k*,c-b 

will rcquirc enhanced global observing systems; large-scale modeling; and more & ' V C  I 
managernent of resources to ensure innovation, effcctivencss, and efficiency. , 

A* 

CEQ comment about proposed deletion: Why elaborate on this and not other basic issues? 2- 

I&sponstx This paragraph tracks closely the NRC 2001 report's summary of "s-c a ~ a s  of 
science that need to be studied M e r "  - see page 5 of the NRC re- The proposed deletion 
would producc a less accurate and less balanced summary of the key xvsezwh issues as identified 
by the NRC. 

d " 
Page 4. lines 32-33: D L  ' 
Because . . . stable, long-term measurement reco~ds arc absolutelv essential to interpret Earth . .. , 
system variability and trend data, thae is a critical near-tey need for a well-daigncd, , - - -+-- 

comprehensive climate and ecosystem monitoring system. ! - 

Page 5, lines 9-56 (section on Decision-Support Resources): 
You propose deletion of lines 17-56. An associated comment raises the question of whether we 
can deliver, given basic research and observational needs. Also, you suggest that including this 
material would pre-judge outcomes of EY 2004 budget discussions. 
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Response: Our Changing Planet often includes longer-term objectives in the introductory section. 
The text specifically pints out the long-term nature of these items. Also, we need to have some 
balance in the length of the sections on science observations, and decision support; the proposed 
revision would reduce the decision-suppart section to two sentences. 

Suggested alternsdve text for this section: A final priority for the USGCRP and CCRI will be the 
development of comparative information to assis* national policymakers, resource manages and 
other decisionmakers, and the general public in further developing strategies for responding to 
climate change while maintaining sound economic and energy d t y  conditions in the United 
Stam and throughout thc world. Signillcant progress in developing and applying sciencc-basd 
decision-support mmuccs is a key goal of the CCRI. Specific objectives include improving our 
capacity to use climate and other models to evaluate the potential impfications of different 
strategies and technologies (including those identified by the National Climate Change 
Tehnology Initiative), and accelerating tha transition of s c i m  howledge to applications in 2C 
l z s o ~  management, disaster prepamintss, planning, and assessmeat. Careful application of 
data h m  observations and monitoring programs will be coupled with emqing dlrilrs to project 
climate on seasonal time scales. An even more challenging goal is extending applidox1s to take 
advantage of decadal and longer-team projections of climate as these improve. l h s e  tffm will 
develop pilot activities that demonstrate both the strtngths and limitations of curxcnt k n o w l d ~ .  
They will include exrefur descriptions of scientific uncertainties that ?re meaningful to those 
using the infomation. 

Page 6, lines 23-29: 

CEQ says "No need to promise these in this repor& befm '00 CCRI budgeting strategy is 
resolved." Also: '%ssiblehdistic/~sful at this point, given basic research and 
observation needs?" 

Response: The three bullet items add important infoqnation and m x t  about the typea of 
analyses to be carried out and are not specific to rhe FT 2004 timeframe. The research 
community is already doing these types of analysts. 

- -- -- - . .. - - .  - -  _ _  - - - -  - - -  

If the above language on decision support is accepted (LC., page 5, lines 9-56), we could delete 2 - 
, - 

these three bullcts but modify the first bullet that follows them to include some of the relevant ,, 

pints as follows: "Coqarisons of the patentiat implications of a range of s e l m  twhn01ogy 
and other scenlrios, using compum models that i n t e p  scienfic infonnatioa about climate ,, 
chmgt and potential ecosystem and economic impacts, to f~~~ititatc the search for the most 
effective and efficient adaptation and mitigation options." 



IPCC WGII TSU @ 005 

4 
< 5 

v/ 
Pagel 1, lines 28-30: C4(. &-LA, 4~ dew-& 

-Lbzp Draft text reads: The main thrust of the NCCTI is to examine, k m  the perspective of both near- ,, & 
and long-temn climata change goals, the c-nt Fed& podolio of RgtD and strengthen its & 
cooxdhation and focus on achieving these goals. . k h w f  

, 4-ss ...id 
CEQ comment: Quote &om POTUS 611 1/01 charge would be helpful here. 

-L #&.&.&* 

Response: Can you indicate what you sec as an appropriate quote to be included i. &IS bcGE 
f 

16. lines 48-49: 
... regional and sectoral assessments that are scienciiicallv iusWed and accuratclv - ref1 . . . *  * sianiiicant limits of our c u m t  sta@ ofhowled~e ... 
Response: We propose the following text: 'I. .-science-based regional and sectoral assessmears 
that accurately reflect the limits of current understanding; . . . " o td 
Page 23, lines 35-38: 

Prediction of at least some aspects of coming El Nifio events and re1-ated regional anomalies 
has been demonstrated and proven ussfbl to both economic and wmmuuity ltadccs. wbilc the 
accuracy of predictive capabilities still needs vast improvement.. . 
Respansc: The paragraph is worded appropriately for the higher skill levels that have been 
developed for predicting El NSo-related phenomena than for long-term climate change. We 0 f 
could say "substantial improvement" if this were important 

Page 45, lines 37-43: 
The three overarching questions for USGCRP ecosystem research are: . .., 

terns and ecosystem services, 
and use, and economic activity, 

cvant information? 
rlA 

Response: This text was prepared and PNSGCRP interagency working group 
on E c o s y s t ~  research and describes their joint research program. The science program 
managers in the &osystans working group believe that the original tuf more faithfully - - 

. - -  - rqxwmtsthe stateof deveIopmenr/appBcah an&nmLRsLRs@r il6s ilrea of~odelirig. - - - 

Page 45, lines 48-5 1 : 
The US- agencies have identified five major goals fox ecosystem research in global 

change over the next 10 years: 
burove the understand in^ of the most important potential 

linkages among the structure and functioning of ecosystems, biogeochemicd cycles, 
climate, and ecosystem management. 

4 
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* 

Response: The original ttxt capturts more precisely the nature of the research challenge for chis 

biogeochcmical cycles, climate, and ecosystem manageaunt. 

7 
area In addition, why say "potenW* linkages? - Thac iue real linkages among ecosystems. ! J ' ' ' 

L 

A 
d 

Page 47, lines 9-14: 
More Wildfba Likely in Wanner, suppression in rhe Rocky 
Mountains has resulted in for- catastrophic fins and 

Page 55, lines 17-37: 

w 
./ # 

You p r o m  deletion of FY 2003 research highlights b-met items on Rkgiond Assessments and 
Integrated Assessment, and "question whether these pursuits are really 'Higbligbts' worth 
mentioning in this rgpo~t. " 

W e  propose the followhg dtcmative text: 
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B - 

Integrated Assessment of Response Strawes: An Integrated Assessment model was ;- :,$*. 
&vdopcd that, through linked models of urban and global chemhy with economic analysis c~;b-+" 
of all relevant emissions, could analyze the relationship between policies to control !I 
greenhouse gasa and measures dirrctcd to the reduction of urban air pollution- Other types; 
of Inkgrated Assessment models are also under development. Rclattd research is being 1 

canied out through intmationd activities focused on the Asian brown cloud phenomtso / 
Page 57, lines 25-27: 

PP* is initiating the i x t  ,hase of health assessments to ~ & d % i % t h ~ f - ~  
consequences of global change for hwnan health in the United States, especially for 
particular demographic and geographic subpopulations rhat are potentially at increased 
risk 

CEQ comment: Why? See p. 55, first bullet.. .. 

\ Response: This is a program plan that is in FY 2003 budget.. The page 55 bullet on 
Consqu- of Global Change for Human Health specifically notes that "certain demomhic 
and geagraphic populations would be at inwased risk." The EPA activity would address this. 

\ 

Page 57, lints 29-36; 

Response: CEQ makes no comment on this proposed deletion. These are FY 2003 agency 
program plans that were in Prg@cnt's budget request focthis~?Y. - - - .  - -  . - - -  - - 

- - - . - -  - - -  - - -  

Pages 65-66,71, and 78: 
CEQ's proposed revisions would change text in Appendix A, which is provided by agencies and 
describes thcir FY 2003 budgets and program plans that are already in pmgrcss or in the works. 
In our judgment, all text in Appendix A should remain as m e d  sand approved by the 
individual agencies. Substantive changa in how the agencies have described their own 
programs wouId reqwre comdtation with agencies priw to making any such changes. 'This 
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would essentially make it impossible to produce this document in dmt to distribute it at the 
CCSP stmfegic planning warkshop to be held December 3-5. Certain of the proposed changes 
are particularly prob1ematiCal.. 

A' 

Page 66, lines 50-52: 03' 

NOAA, Human Dimensions of Global Change, includes fallowing: 
Advancing efforts to foster the develagmcnt and 1 z m  
forecast i d d o n  in climate-sensitive regions and sectors sucb as 
resources, energy, marketing, human health, and transportation inhstructurc. /IS $ ;- 

Response: This pro- item refers basically to applications of PTSO fo-, an ongoing ** '* 

activity that is already underway but is being advanced. Thc =ference to "long t ~ m "  application 
is misbading - the item is not about long- climate change projections. 

Page 71, lints 1-3,31-36: 
DOB: 
BER will dso support research to develop and employ information technologies that can quickly 
and efiicicntly work with large and distributed data sets of both obsuvadons and model 
predictions to producc quantitative infortnation that mav in the long-term ~rovg suitable far the 
meanin- study of regional climate changes. 
- -*-  

&~logical Processes: DOE will continuc to support large-scale, long-term experimental field 
manipulations of envircmntal factors In important North American terrestrial ecosystems. The 

- . .a 

in FY 2003, research will emphasize improving integrated assessment 
greenhouse gases; as well as carbon dioxidg andcarbon sequestration, 

Response: DOE has &veloped its program activity and goals through a careful pees-review 
process involving its Labs and the external research community. Research focused on multiple 
factors is extrtmely important since ecosystems in the real world arc subject to many interacting 
forces. 

78n9-36.42-46 
EP A: 
FY 2003-Program Bighlights; EPA willcon6nue to nZaEeSTgbificiinc conuibutions to the - 

ongoing assessment activities of the USGCRP. 
; " 

. . - - 
The EPA-sponsored 

6 s  that actively 
engage researchers from the academic community, decisio-~s, r e s o w  managers, and 
s&n affected st&cbo1ders in the assessment process. 
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Response: The proposed deletion would gut the lead paragraph of the agency's self-description 
of its program. It was already contained in the FY 2003 request and thus needs to be represented 
here for descriptive accuracy. 



I ubject: Re: Fwd: Fwd: Fwd: Re: i"m the Crr 
.- I national environmental reporter^ 

rom: "Jana Goldman" Uana.Goldman@noaa.gov~ . ' ' 

late: Mon, 13 Jun 2005 1 1 :09:33 -0400 . . . 
. . . . . .  . . .  

Co: Kent Laborde <~ent.~abor&@noaa.~ov> . " . . , . .  . . . . 

thanx -- . . . . .  
my concerns are the same a i  yours --that she may try to take him into other places, but I know Ram is 

, very good about this. Also, this reporter has not gotten things right before, so I am a little uneasy. 

Kent Laborde wrote: 

------- Original ,Message - . . 
. . 

Subject: Fwd: [Fwd: Re: I'm the ' - nat iod  environmental reporter]] 
Date: Mon, 13 Jun 2005 1.1 :06;12 -0400 . . . 

From: Kent Laborde <Kent.Laborde@poaa:,gov> . . 

I. To:, St. ~ar t in , .~ichele  M. c~ichele '  M. ' ~t.~artin@ceq.eop.gov>~ ~ordzp St.John . . 
~ o r d a n ; ~ t ;  ~ohn@b~&.goV?"'~ . . 

. . . :. 
Michele, 
I've attached aq &a1 tiaiil fkom' . ' i d  dne of our scientists at tbd corn~utkr modeling 

of climate science. 

. , 

..... . . . . . .  ...: .. . . . . .  . . 
There are a few dangers here. On= is' .hi shb,may fi& for%~m~wers  she's looking for. ?'he other is 
that if we do not aliow this intehevir t&~~o ' fo&&r if we recomhendthat a higher official 
respond, that can.be in and.of itself considered .politic&tion &d wquld raise red flagswith the . . . . . . .  . . .  
I've disOussed it here with Jordan S t  J o b  agd VV; feellhat it would be the best course of action to 

' 

allow him to conduct th6interview since be a1ready:knows his boundaries. We would like to get an 
answer today so that we do riot appear to be stalling. 

' 

. . 
. . . .  . . . .  Kent ' . . , , , ..::- , . . . . 

. . .  . . . . . 202-482-5757 . . . . . . . . 
. . . . 

-.,----- Original Message --:-- . 

Subject: ~ w d : . ~ e  I'm the . ~a t i ?d  envbonmentd reporter] 
Date: Mon, 13 Jun 2005 10:08:24. -0400 

. . . .  . . . . .  . . . . . .  - -. - From: Jm*ol& (rana.&l Ov>.. _ - - - -- - -~ - - -- '- - - - 
. . 

To: Kent Laborde <~ent.~aborde@,no&&gov> 
. . . . .  . . .  . . - .  . . .  -,., . y .  , . : .  * - .  . . .  . . 

.... , . . . . . . . . . d,, , 
' . . -------- Original Messaae. -------- . ' ' 

Subject: Re: I'm the national environmental reporter , . 
Date: Sat, 11 Jun 2005 1.4:18:24 -0400. (EDT) '.' , 

From : "V . Ramaswamy" <-VVamaswamy@.noaa. qovl 
.. .> . .  - 



. . . ' _  
. .  Subject: Re: GEDJ .. . . . . 

From: llJ&&  oldm man'' <JanaGbldman@noaa.g'ov> ' 

Datei Mon, 13 ~ u n  .ZOOS. 13:03i 14 -0400 . ! 
To: Kent Laborde <~ent.~aborde@noaa.~ov> ' '. 

' 

thanx for this -- 
j ana . . . . 

. . . . 
Kent ~aborde wrote: , 

. . 
. . 

I CEQ and OSTP have' gived the' green i i g ~  $or the interview with R&. . They 
hadmecall. - to find.out'more specifics. She will be asking the . . . .  . . . .  . . .  . 
following: . . '  ,:.. . .+.&...:: ... . ? ...... ;. . . . . :  .. . . 
"hat researdh are doini'..with. 'i=limaki. change 1 .  
!'what re.search has been encouraged or discouraged by the administration 
bwhat interaction h'as he had with' the .,adminis.tration 
*does he have free reign to conduct the research her wants to do 

' 

8 .  
. . . . . . 

I told that he. feels coqfor&ble t,o comment .only on "science and 1 
does,not want to loose his ..scientif.jc objectivity by addreqsing 
polic~/poti&ical questions. She said since he.is .not a.policy maker, she. 

. . wouldn't ask policy questions. . 

I Michele wants.nie .to monitor the.cal1 .and: rep& .back 'to her wh'en it's 
done. I will set up the interview for'.later today br early tomorrow, 
depending on her and Ram's schedules.. . . . . 

. . 

J 
Points for thede questions: It's all covered in. the strategic 
which guides all federally funded scientifi.~ reqearch.on.cli~ate change.' . C 

. . 
The SP coordinates the efforts'to maximize the benefi'ts and outcomes of 
.the research -- eliminates reduntlaricies and 'fills. in gaps in research. 

. . . . 
While research. is "guided" in this way by the, administration, the . 
individual .scientists have a great deal :of 5nput:into .'the specifics of 
the reseach they conduct. and they had .a .voice in directing. the' research 
goals set out in the SP. . ' . . 

 ina all^,. no scientist has completeiy free regin. 1n' this cage, the. . . 

research is focused on providing~decision'supp.ort tools and eliminating. . 
. .  uncertainties' in 'climate science .. ..Whether. in' .a@demia or corporate. 

setting's, science is conducted.I,p',a codrdinated and'corist'ructive manner, 
. . . . r .  

. . -- 
Jana Goldman 

. . .  Public Affairs .Officer 
NOAA Research . s 

1315 East West Highway ' 

SSMC3 #I1460 . . . . . . 
. . Silqer Spring, MD 20910 . . 
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Record Type: Record 

To: flynn.mike@epa.gov 

cc: Alan HechVCEQIEOP@EOP. Phil CooneylCEQIEOP@EOP, Kevin F. NeylandlOMBIEOP@EOP, 
Christine A. McDonaldlOMBIEOP@EOP 

Subject: ROE - Global comments 

mike, 
i am sending you comments from EOP review. please note that the comments reflect careful EOP review 

and clearance, and that no further changes may be made. in addition, please make sure that the text for 
the global section of the Executive Summary is consistent with these comments. 

claudia 



Global Issues 
2 Ozone depletion has global consequences for human health and the environment. Ozone depletion takes 
3 place when pollution damages the thin layer of beneficial ozone in the stratosphere, about six to 30 miles 
4 above the Earth, which protects living beings from harmful ultraviolet (UV) radiation from the sun. 

5 I ~ e ~ . w e . s f  s!?P.a!.clima~eecha~e~~~Yo!vesescha!!~es in -Ree radiaetiveet?alanceottthe. Earth-.the.tra!~!!Ce-. .. .-.-- 
6 between energy received from the sun and emitted from Earth - that may alW weather patterns and conmquencer far human h e m  and 

7 climates, at global and regional scales. Among other forces, variations in the sun's output and volcanic 
8 1 activity, and the Earth's natural climate variabilitv and carbon cvcle, a r e n q . Q ~ f a ~ ~ ~ ~ - a t . a f f ~ ~ ~ ( t .  . ....-- f -two 3 
9 radiathre balance. In  addition, certain atmospheric gases. such as C02. methane. nltrous oxides (NzO). 

l o  water vapor, and other gases. trap some of the outgoing energy, retaining heat. Other substances. such 
as black carbon (soot). organic carbon, and sulfate aerosols, reflect incoming solar radiation and thus 
ave a coolina effect. or absorb energy and =affect climate on regional and global scales. 

13 Ozone depletion in the stratosphere and climate change are sepaiate environmental issues but are 
14 related in some ways. Specifically, some substances that deplete the shtospheric ozone layer also are 
15 potent and very long-lived greenhouse gases that absorb outgoing radiation and warm the atmosphere. 
16 Ozone itself is a greenhouse gas when it absorbs incoming solar radiation and its depletion in the 
17 1 SntOsphere over the polar - results in l o c a m  -ling at timer.. . . ... . . ----.-.-.. .--.- . .-.. ---  .-. . - .. 
18 

19 What is happening to the Earfh's ozone layer? 
20 In recent decades, the Earth's stratospheric ozone layer has becQrne substantially thinner. The thinning 
21 has occurred principally over Antarctica and is referred to as the *ozone hole." The ozone layer over the 
22 Northern Hemisphere's middle latitudes is about two percent below normal during summer and autumn 
23 and about four percent below normal in winter and spring.' Between 1979 and 1994, the ozone layer 
24 thinned 8 percent over Seattle. 10 percent over Los Angeles. and 2 percent over ~iaml.' 

25 Scientists generally agree that a thinning of the stratospheric ozone layer causes an increase in the 
26 amount of UV radiation. While acknowledging high uncertainty in the data, scientists have calculated that 
27 UV radiation levels at more than 10 site$ in both hemispheres have inaeased by six percent to 14 
28 percent since the 1980s? EPA, in partnership with the National Weather Service. publishes an index that 
29 predicts UV intensity levels for different citles on a scale of 0 to lo+, where 0 indicates a minimal risk of 
30 overexposure and 10+ means a very high risk 

31 Whatis causing changes to the ozone layer? 
32 Stratospheric ozone depletion is assodated with the use of chlorofluorocarbons'(~~~s). halons used to 
33 extinguish fires, and other chemicals used as 'kolvents. Air conditioners, refrigerators, insulating foams. 
34 and some industrial processes all emit those substances. Air currents cany molecules with chlorine and 
35 bromine from those pollutants into the stratosphere, where they read to destroy ozone molecules. 

36 The United States virtually ceased production of mosl ozonedepleting substances in January 1996, 
37 because of its participation in an international agreement. he  Montreal Protocol on Substances that 

'.. '. .."( ~ie tedr  temperature 
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1 Deplete the Ozone Layer. Nonetheless, ozone-depleting substances are still being released into the 
2 environment, as reported in the Toxics Release Inventory. Along with other developed countries, the U.S. 
3 makes substitutes for the strong ozone depleting CFCs. These substitutes are themselves less ozone- 
4 1 depleting than the substances they replace. Also, because the Montreal Protocol controls production but 
5 not use, emissions continue from materials made before January 1996. Even though scientists believe 
6 hat recovery Is under way, full restoration of the stratospheric ozone layer will take decades because of 
7 h e  continued use of products manufactured before the ban. 

8 What are the human health and ecological effects of stratospheric 
9 ozone depletion? 

l o  Thinning of the stratospheric ozone layer allows more of the sun's UV radiation to reach Earth. where it 
11 contributes to increased incidences of human skin cancers, the most common of all cancers. Cataracts 
12 and suppression of the human immune system may also result from increased exposure to UV radiation. 
13 In addition, productivity of some marine phytoplankton, essenUal to the ocean's food chain, may be 
'14 unduly stressed by high levels of UV radiation.' 

15 is the Earth's climate changing? 

- - - -  - -  - - 
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The Earth's climate has chanaed dramaticallv thmuahout historv and will continue to change due to 
17 natural variabilitv. The global mean surface temperature of the EarIh has increased by about lo j6 1 
18 Fahrenheit (" F) since the late 19* century (Exhibit 1-7).~ The years between 1990 and 2001 include the 
1 
20 
21 

22 
23 
24 

25 
26 

eight warmest since systematic measurement of ground-level temperatures by instruments bdan about 
120 years ag& a time when the earth's climate- recove@-&from the-Lmc8 Aae (from about -----. -- ... .. { Deleted: . 1 
1400 to as late as 1900 in some reaions. Yet the National Research Council (NRC) also recently 
observed that the Northern Hemls~here as a whole exoerienced a sliaht coolina from 1946 - 1975, and 
the caalina durina that ~eriod was auite marked over the eastern United stat&. ladd footnote here: 
Climate Chanae Science: An Analvsis of Some Kev Questions. 2001. National Research Counci!. 
Jdatlonal Academv Press. Washinaton DC. 0.161. Scientists have been able to extend Um understanding 
of m a t e  change &@-?I! !-hkzz!u.b~ ewm-i~,?g-:~.~~,~M.data~~P!~-~-!!ata !!!c!ud!? naturalar@~v.eses~t. -. 

. 27. climate information such as tree rings, ice cores, cbrals, and sediments. In addition, historical documents 
28 such as ships' and farmers' logs, travelers' dlarles, and newspaper accounts can provide insights into 
29 past weather and climate conditions. Proxy temperature reconsbuctions are more uncertain than direct 

instrumental measurements, but they suggest that the recent warming~uf isua l~ . .~egg~ding~1e .  ... 
31 30 I long-term proxy analyses, the N ~ ~ s t a t d ,  .The. data !?.eme.~!ativ$?f~ s~ars.e-p.riP.r:!c! .I .so~..and.~re.. . . . . . 
32 subject to uncertainties related to spatial completeness and interpretation making the results somewhat 
33 
34 

35 

equivocal. e.g., less than 90% confidence."' [see additional citation in footnote to recent SoonlBaliinas 
paDer1, 

Des~ite the measured%.rm!ng.a! .lhf!.eaarth'.ssurf~ce4uri!!g..lhe Pa~tfewdecads~-sate!!i!f? .. . . . . ... ... , . 
36 measurements beginning in 1979 indicate relatively little warming of air temperatures in the troposphere 
37 (he atmospheric layer extending from the earth's surface up to about 8 krn). (Exhibit 1-X) The finding that 
38 surface and troposphere temperature trends have been as different as obserued over intervals as long as >; 
39 a decade or two is diiarlt to reconcile with the current understanding of the processes that control the i: 
40 vertical distribution of temperature in the atmosphefe. However. the disparity between surface and upper 
41 1 ~tmos~here Lends innowa~jnva!idatesgither of he  data sets, ... . . ..--..-. .--. .. --- .--.-. . . ---- ---.. .-. ..-.-. . . . . .. ! 



1 
2 Exhibit 1-7: Annual anomalies of combined land-surface air and sea-surface temperatures eC), 1861- 
3 2001, relative to 1961-1990. 

But global averages mask great regional variations: some parts of the world are changing more. some 
less. Many areas of the O.S. have warmed by more ihan Y0F, whereas the Southeast has cooled 
somewhat during the past century.' In some regions, particularly the Northeast, the Southwest, and the 
upper Midwest. the warming has been greater." The increase in some places. such as the northern 
Great Plains. has reached as much as 3 OF!' During the 2om century, average U.S. temperatures 
dropped below freezing two fewer days per year than they did in the 1 gm cent~ry.'~ And observations 
indicate that total annual precipitation is increasing around the country. For the conterminous United 
States, the inaease in precipitation during the 2om century is estimated to be fwe percent to 10 percent." 
Recent analyses suggest that heavier precipitation and more days of rain account for much of the 
precipitation increase." Although the United States has a well-developed dimate monitoring system, the 
nation will need to combine the data Into meaningful and comprehensive indicators of climate change. 

What are the confrib"tors to climate change? 
The U.S. National Research Council (NRC) concluded that "Because of the lame and still uncertain level 

18 of natural variabililv inherent in the climate record and the uncertainties in the time histories of the various I7 I 
fordm agents (and aarticularlv aerosolsb a casual linkaae between the buildup ofareenhwse aases in 
the atmosohere and the observed climate chanaes durina the 2Qm centurv cannot be u n e a u i v o m l l y ~ ~ ~ ~ ~ ~ ~ ~  
established. The fact that the maanitude of the observed warmina is lame In com~arison to natural 
variabilitv as simulated in Climate models is suaaestive of such a linkaae, but it does not mnstimte   roof 
of one because the model simulations could be deficient in natural variabilitv on the decadal to century 

time scalesXh=-b.=st-undecstood s~reenhoose gases are water vaoor. carbondi!x!d% !,methar!!ln!trws -. . 
oxide, and certain fluorinated compounds. Several additional emissions indirectly affect the Earth's 
radiative balance, though, including CO. NO,. and nonmethane VOCs, and substances that deplete the 
stratospheric ozone layer. Aerosols. which are extremely small particles or liquid droplets, such as those 
produced by emissions of SO2 or elemental carbon, can also strongly affect the absorption of radiation in 
the atmosphere. 

Carbon dioxide accounted for 84 percent of the nation's anthro~wenic greenhouse gas emissions in 
2000.'~ It results primarily from the combustion of fossil fuels used to heat and cool homes and offices. 
produce electricity and power motor vehicles. and from a few industrial processes." Forestry and other 
land use activities in the U.S. remove more carbon from the atmosphere than they emit, resulting in net 
carbon storage. called gsequestration.' Methane released by landfills, coal mines, oil and gas systems, 
and agricultural activities accounted for nine percent of the total U.S. greenhouse gas emissions in 
2000.'hitrous oxide is emitted during agricultural and industrial activities. and during combustion of 
solid waste and fossil fuels. In 2000. it accounted for six percent of the national greenhouse gas 
emissions." 

40 1 Anthro~~enic~l?issi.on.~.of gEeer!hous~.gasessare.!i[!ked. !p_e~r?~.n?i~a1:!bi!~.a~1!r!~~u!a~o~.1.5xh~I,~~~.. 
41 9). Commensurate with the economic expansion of the 1990s. greenhouse gas emissions in the U.S. 
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suggestbe of such a hkage.' 
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1 I inncre.r!seda!a~averagea~r!~a!ra.te.~f ~ ~ ~ ~ ! ~ c e . ~ ~ - b e t w e e ~ . ~ ~ ~ ! a n d ~ ~ . o ~ ~ ~ ? - f ! ~ w e ~ e ~ ~ . ~ ~ ~ ~ . . ~ ~ e e r ! ~ ~ , ~ ~ . ~ .  .--..-{w- hav. 1 
2 gases emitted per dollar of gross domestic produd--or greenhouse gas intensity-decreased 
3 significantly during this peri~d.~' 
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4 Exhibit 1-9: U.S. greenhouse gas emissions, emissions per capna. and emiSsions per dollar of gross 
5 domestic p r ~ d ~ c t ,  1990-2000 

6 Over the past 150 years, COlconcentrations have increased by 31 percent, methane by about 150 
7 percent. and NzO by 16 percent (Exhibit 1-10).~' Based on analysis of ice core data, today's GO2 

concentration is the greatest in 420.000 yeakand  likely in 20 million years.P However. based on Dmxy 

: I data. temperatures amear to have been warmer as recentlv as the Medieval Warm Period. from 800 t~ 
10 1300 c.E.' From 1990 to 1999. C02, methane. and N20 concentrations increased by 1.5 parts per 
11. million per year. 7.0 parts per billion per year, and 0.8 parts per tiiiion per year respectively. 

12 Exhibit 1-10: Climate change indicators for carbon dioxide, methane, and nitrous oxide 

13 

14 Limitatioils of Air lndicators 
15 Many sources of data support indicators that help to answer questions about the trends in outdoor and 
16 indoor air quality, stratospheric ozone, and climate change. But there are limitations in using the 
17 Indicators to fully answer the questions. ' 

18 

19 1 @l!?h81188~8~ . . . ... . .  . . . .  : .. ...... .......... .. . .  , 

20 The uncertainties associated with climate change underscorethe need tomeasure over time emissions of 
21 greenhouse gases and other relevant factors, &resulting atmospheric concentrations. Further 

a I research needs to be undertaken to distinauish natural variabilitv from a ~otential human influ'enca oq 
23 climate.#~~.refin~m~?as.~!res.are .~ee.c!e~.of.e.m~ss.ip.r!~ b~diff~en! !i~-man.a!x! !!a.tura!.pr.ee.. . . . .. .. . , 
24 Monitoring data will also help identify changes in emissions and land cover, and removals of carbon from \ 
25 h e  atmasphere by natural or engineered processes. Although there are partial monitoring and 
26 observation networks fqr anie greenhouse gas aincentrations and dimate indicators, they should be 
27 better and have a larger scope. 

?2.*., .. 

28 Better knowledge will require many kinds of research. To be useful, dimate measurements require long. 
29 consistent time series with wide geographic coveragenot only Cram land and sea, but also from remote- 
30 sensing satellites. Better understanding of the biogeochemical processes-cycling of chemicals between 
31 . the living and nonliving parts of an ecosystem-that determine greenhouse gas concentrations is also 
32 
33 
34 
35 

needed. ConUnued improvement in complex computer models of dimate systems will also~ssist in -.. ------, 
understanding what is happening to Ule Earth's dimate. Using observed data to improve models will help :,. i : 
scientists understand and one day wtentiallv predict the sensitivity of the dimate system, its potential 

pas itive and neaalive effects on h~man~e!!-bein~,a~~.ecolog!ca!~cO~.d.i~!?~!~ and~ssib!sadap.K~v!~...- -- ---. 
36 responses to manage any effects. 

I ' Soon. W and Baliunas. S. Haward-Smithsonian Center for Aslro~hvsics 2003. Prow dimate and 
environmental chanaes of the Dast 1000 veas. 
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Global Climate Science Commun;ica.rlans 

U n l ~ * ' ~ ~ ~ W a m ~ m n i n g ~ t t h c K p ~ p ~  
~ d ~ ~ ~ ~ ( i u r e ~ n o ~ i n i t i a t f v a t o t h w a r t t k e ~ . u t o f ~ ~ c h d n g e ,  
th-may be DO riunnmt when wc can declare victory for our &rtr. It Wm be 
neocrray to atabllh moa3uwnmts for thc s d w e  effort to cndc progras t~~ 
achXehg the goal and strategic succw;: 



Shte&w and Tactics 

L N a t h . d  M&a Rela6aas -am: Develap and Emplex~axt a ~ * r u l  sn* 
rrrjat;@n.s p p a u  to infwroa the znw3i.a %boat nnctxbtntiw in cbz.fc 
bs generak national, xegiianat asd t,oieslJ m d k  couemga an the s&d%ic 
~ e d a h t i ~ ,  and thereby educata: and iafoxm thc pwibfZrt, sGxndaI5q thtm to 
xaise qua c;jfiorXs 6 t h  poiicy r,lskas" 

T a d a  These ta&m will k d e r t a k t -  mw a d  tbenext:rkims& sx~tstbg'h 
B U ~ Q ~ :  m,-t'rJNa,inNg~r& 1998, andwiUbe ~ t i n t t e &  
~pp"rr@k Artiviees w i l l k l a d n s  soants @atplanis approved, fun- 
obtain=% and - x!es3u%- (r?ig.r p&k ~~u~ 50-1 axYan@d and 
dt"p10M hall CW, tattical i lxp~e~mtati~1 -"be fuIfy intepkdwifi QW 
d-b of tkG action plan, most eqxddly Sltrawn: fNationaf CJirnabe ~~ Data 
Gerxter), 

* Identify, drrcruir and train a team of five irrd-een15.Es to participate in 
media uutreaa These will Ix? i n d i e d s  who dci na$have a fasyg &bry of 

.VZ61fIZity and/or gartidpatiufi in the c.limdx change d&ab KaW, this 
c;omr of new who Wilf ad6 voi- hs recognjzc?d scia.tjsts wha 
i d m a d y a r e v d  

Canduct briefings by m e d h - t s M  scj ,@fis for wri- in the top 20 xrm3a 
madr&, urjngtf\e bxfo-tion 16%. Di~tr&~te  the information kits to daily 

~ t i ~ n w i d e  with, o* GI Sciati;cs td, b5ef repriers at each pap=- 
m o p .  radio w w s  d e a w  fea- scientists mtiorrwitle, and cd3+x 
S ~ C Q - ~ ~ S  to appear radio talk dwws asoss Me cowtry. 

Produce, distribltk via syn&c;t& and di reyta  nwrrpdpen rntioFrwide a steady 
5 t r e a m  ~6 o p r d  ~ ~ h m w s  and letkm to rhE tdiw authored by +deritirtx 

* Chwbce of the majw news mtienal-Ty journaUztr (e-g., jolm S k ~ ~ d 1  to 
produce a rrport m- the wientiBc undespi,,rmingr of the K y W  W t Y -  



CZostsida advertking the scimtific: u.rwxbh.tia fn s&e& nrarbts tb Suppozt 
' 

* n s t i o d  a d  fwd tag., w a r e g s l  debat+, as appropriate- 

N~tt.ian;tl Media Pro&ra Budget -- WPM) pius paid ad-cr-5\45 

33. Clobd Uhatz Science I:xtEQ-ti~n Saurcts Deve'tcrp and h~lenrenta 
progtun ta it\jccf cwxE2,ltc s d e r x a  and drtnM.r= accovu5tabiIX&y into &z: g10bd 
cA.irxuk debrate, thereby txishg about sad undvxcutting the 
"pre-g saienkifir w ~ s n ~ *  The strategy wilI kawe $kc aCSiZed btnX* 08 
prcrvi* a plalfcrrsm k r  ereri5ble, mnsfiructi~ u32dsm of the appasiS~~% 
pw;ftion on the %5ente, 

T d w  As wiei fie National m a  Rdatim P v m  &e a&tim uvj i  be 
u x t d e x h b b e ~ e e n  now and the next clixnae meting ia 3 u e n . c ~ ~ ~  
N O V ~  1998, and tontintie: i h e -  Mtirlgp~ aatuuh& as soon a?a tke 
plattbapp-nf, obtained. and fhe rxaxmasg. tf?r~wfe9 ;urqed and 
aqrczyt?c;r* 

3 GWA C b t e  ~dmrr ~ a t a  ~ ~ . t e r .  me GCSDC w i ~ .  bd e 2 5 i a b a b .  
WsasWqpm as a non-profit eciuc;3.tional f ~ ~ t i ~ ~ ~ w i t h  ~ d d t i w y  bxud of - rcJpecte$ c3irnzte sdarMs- It vilil3b-e s M  ini.t.i;~UywitbLgro$sslio& oa1oa.n 
h-exn varinw companies and assxhrians witla a -jar irrtcrJst Fn tihe cEsmakm& . 
Thge &m~t.tves 4 b- with ~ ~ F L J X L  knowledge and erped&ce in thefofio- 
weas' 
-- ~ v d  histoxy d dbxate reseat& and tha lPCC pro=ss; - C-04 relati- Bnd ht5wMga af where hdieduiaI !%n.atasi stand 

t h e ~ ~ ~ g  
-- mwLdge ~ f k ~  c.kfmato sdmW and where they stand. - AbigV f d t ~ ~ d f y a n d m i k l s  m ~ r y a . ~  20 rerpeded &marexientisir(rCo 

an the x j , c e  advisnq boant; 
- "rowledge a d  erp& in media relations and with ~mblished rdatio=hiips 

with &clEence and energy writers, c;01u- a d  editoridl w-&as; 
-' ~~ in f p ~ ~ ~ o o t s  argasuiratian= aird - h p a i g n  organizadrm artd admluisetian. 

n\e GaDc will be led by a d y n a ~ c  ear ex-tive with a ntajor pers~sd 
c b t x m m t  to the g- of Ute ca.mpaign and easy access to bus- l t ~ h  

k ~ d .  n e  Center wiu be run dn a day-tday bask by an, w e c u ~ e  c b i ? d f n  
rq j~~aa ty  for ~ ~ u l i n g  targets are met The Cent= wiu be funded at a zf3vd 

that will pennit it ~o sumgd fnd~ding h d h g  r t ; i e  ~cnpa* tfrak-yk ~~~~ a m r i a *  fili gaps in d i n u ~  wimw (eg, a complete S C ~ R Z C  ddque 
of the LPCC ~ ~ ~ ; u r h  and ib condwions). 



The MSOCwlU becorner o m p  lasource on climate scienw for of 
Con-, the media. indusky md dl o k  concerned. It be fn 
@ctwi&t;hebtc~ma~~tsandcmnrrekhat&&finding;sand~~ 
redve apprppriatc atbntios It wLU provjde t k m  with ISlc? . - 
support thy have ken Iu'Lking. Tza shat it will be a mund SO~RV* 
che ZPCC Its fUncti<~.~s will inJude: - Prqvding as an euily a b l e  database (Fndudfng awebite) of 

mamstro*m*b_srlnruP.Mwma- -- 1 - m  and rtbblishing c60peratf~ce ra~ationrhSps with aU wjQt a- - w k  research in' this field supparts our paition. - w w g  w ~ t i v e  rCtatioWps with & mahstrti3m scientiEic 
o ~ t i o n s  (e-g., s n e k 0 ~ ) 1 0 ~ ,  geophysfbsts} to bring thdx puSpectivm 
baar on the debate, as approprtate. - D . v d o p 6 n g o ~ p o ~ t i * i b ~ t h a i r n p s c t d d P n t i e c v i e w ~ -  
wi$r aurs wtth Congress, the xi-Odia and other key audience. - ErLonlihing and swing as a d  -17 W* system forsdt&ific drwe1opm~ 
with tht potential to kpact onthe climatrr srieace debate, pro 

-- Respondkqg b'd- from the scientific tlahnlrts md& 
-- Frovi- &tans for advbcpcy artdip.ra.be sdehtpr as deemed appropria* 

* 
GIopd Qfmate Sdence Data Cenfoe B u d g e  -- &p6p,006 @pmd overtwa 

% . .pLysm;*d 
DU. National D M  Outzead a d  Hducztioa: Dcs~lop md implea& a -4 . ', 

aulzeaclt program to inform suxd educa'h merdrbws ol Congress, staft 
. industrg ]Leaduship, and school tgarhedstudmrs about uncertainties fn . . .  

sderice Zhts sktategy will enable C ~ g a s ,  state officials irad 
indus- lead- %If be able tu rJsa $ti& S&UUS q a s t i o ~  abvut tbe ' 

~ Y s  scientific underpinnings that poli~m;rkt;cs not only afll 
~cft l ra to ezxbrse it thq. n i l 1  seek to prcrent pmgrcss towad  i m p l e m ~ ~ ~ o n  
at Bwaaos Afrcs meeting in ~ o v ~ b s r  or tiuough o t h a  Way% Informiry 
teachersfstudents about mccrtrintiu is c b ; a k  science dlbegin to 
b-ex sgrinst further cfSortr to *impare Kyot~Zike meastues in *E fuhtr. 

Tactics: kJOrmLtg and educating members of Ccngrru, rare offhi& and indsW 
1 - c i a  win be ==kt&- as s ~ m r  as the plan b approvat l~ndirtg L o b W I  and the 
nerrnw ~~t~ ( ~ e  amyed and wiu continus through Buertos Aims a d  for 
foreseeable fkfwe- The hashen/sMatr outreach VTO- will be derdaped axad 
lamched h e d y  1999. En all cases, tactic4 implerrhnb~on will be fully V& 
othe cIanma of this adon p l l h  

* m o p  d ccmdua through the  Global -be Sd- Data ~enrer &ff\cc 
b r i w  for Congress. govrmon, r tate icg i rk ta ,  and industry leaders by Aubu 
f 998. 



r 
' a t h a t w i l l m e a h  

-A) and other 
.develop 6daool 

sdmfclr'&in . 

Tactics Tht .haw   ill be t e p ~ ~ t e d a r  roon aswa hms the b p r w  

----- -- 
itj ma&& . .. and tht&&~& -h 

u 

-C/ T'W E U ~ S  R~qttircd to Imp Jc?p~mt 
h & h  No~ember1998 - 3ZOCtOpbo (A sicmiffcat portion 

of funding fat the GCSlDC- be 
d e e d  until 1999 and beyond) 

Measurements 
Ve+io- m-cg *rin bs urd to b& p- n- m e ~ ~ l - p  will have to 

be d m i n c d  in fleshing out the action plaxa and nu7 indude: 

T- W-Q~ mtdia M d e s  t h t  raise questiuns about d h a  h s c i ~ e  




