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Climate change is likely to be manifested 
on societies around the world mainly through 
changes in extremes. As a result, the scien-
tific community faces an increasing demand 
for regularly updated appraisals of evolv-
ing climate conditions and extreme weather. 
Such information would be immensely bene-
ficial for adaptation planning. 

A group of climate scientists representing 
the United Kingdom, the United States, Aus-
tralia, Canada, and South Africa assembled 
on 26 January 2009 at the National Center for 
Atmospheric Research (NCAR), in Colorado, 
to discuss how to meet this challenge. This 
first meeting of the International Group on 
Attribution of Climate- Related Events (ACE) 
was sponsored by the Science and Innova-
tion Network of the U.K. Foreign and Com-
monwealth Office (FCO) and NCAR and 

was organized in collaboration with the U.S. 
National Oceanic and Atmospheric Adminis-
tration (NOAA), the Met Office Hadley Centre, 
and the University of Oxford.

Meeting participants concluded that 
research must be conducted to develop an 
attribution service sufficiently reliable and 
timely to be applied routinely. Extensive 
development and validation are required to 
produce models capable of reliably simulat-
ing and resolving processes at the appropri-
ate scales for assessing climate effects. Intel-
ligent use of homogenized observations, 
development of process understanding, and 
methods for generating risk estimates of 
extreme events are needed. Scientists must 
also make consistent use of terminology and 
close collaborative international teamwork to 
maintain an authoritative voice when explain-
ing complex multifactorial events such as 
the catastrophic Australian wildfires of early 

2009. Some other examples discussed at the 
meeting included the European heat wave of 
2003, the prolonged drought in the southwest-
ern United States, and the record minima in 
Arctic sea ice of 2007 and 2008.

The meeting participants discussed 
opportunities to coordinate efforts interna-
tionally, including through climate model-
ing experiments. They considered a variety 
of different modeling approaches. An analy-
sis of European summer temperatures that 
compared an ensemble of typical “climate 
resolution” simulations with both anthropo-
genic and natural forcings to one with only 
natural forcings concluded that human influ-
ence had very likely doubled the probability 
of the high seasonal temperatures that were 
indeed observed in 2003 over this region. 
This serves as one example of how robust 
information can be presented in the face of 
continuing scientific uncertainty. 

Scientists will likely need models with 
substantially higher resolution to capture 
the essential physical processes responsible 
for events such as floods. Atmosphere- only 
models, constrained by prescribed sea sur-
face temperature patterns, could be used 
as part of a tool kit to address the causes of 
specific events, but atmosphere- ocean cou-
pling and the causes of the sea surface tem-
peratures also have to be addressed. 

The group affirmed that attribution of the 
causes of evolving climate conditions and 
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$602 million for FY 2009). The science budget 
also would provide support for several inter-
agency initiatives, including $165 million for 
the Climate Change Science Program, $635.7 
million for the Climate Change Technology 
Program, and $326.5 million for the National 
Nanotechnology Initiative.

The budget for DOE’s Civil Radioactive 
Waste Management account would decrease 
sharply from $288 million to $197 million. 
The proposed 32% cut “implements the 
Administration’s decision to terminate the 
Yucca Mountain program while developing 
nuclear waste disposal alternatives,” accord-
ing to budget documents.

The administration is planning to con-
vene a blue- ribbon panel of experts to evalu-
ate approaches to managing and disposing of 
spent nuclear fuel and high- level radioactive 
waste that are alternatives to burying the mate-
rial at Nevada’s Yucca Mountain.

At a 7 May budget briefing, Energy Sec-
retary Stephen Chu said there needs to 
be an orderly shutdown of the Yucca pro-
gram. “I don’t want to prejudge what the 
blue- ribbon panel is going to do, but DOE is 
completely committed to finding a path for-
ward and restarting the nuclear industry in 
the U.S.,” Chu said, noting that DOE has for-
warded names of potential panel members 
to the White House.

DOE’s Energy Efficiency and Renew-
able Energy activity, which received $16.8 

billion in stimulus funding, would be bud-
geted at $2.3 billion, up $140 million, or 6%, 
from $2.2 billion in FY 2009. Within this 
activity, funding for solar energy programs 
would increase to $320 million (up $145 mil-
lion, or 83%), wind energy would increase 
36%, and geothermal would bump up 14%. 
While funding for vehicular technologies 
would increase, the proposed budget for 
fuel cell technologies research would drop 
$101 million, 60%, down from $169 million in 
FY 2009. The justification, according to bud-
get documents, is “moving away from fund-
ing vehicular hydrogen fuel cells to technol-
ogies with more immediate promise.”

The Electricity Delivery and Energy Reli-
ability activity, benefiting from $4.2 billion 
in stimulus funding, would receive $208 
million, an increase of $71 million, or 52%, 
above $137 million in FY 2009. Research 
and development would jump to $174 mil-
lion, up $89 million, or 105%, more than 
the FY 2009 funding of $85 million. Fund-
ing for this activity would help support the 
administration’s goals of increasing elec-
tricity from renewable sources and improv-
ing the efficiency and reliability of the elec-
tricity grid.

Funding in the proposed budget for fos-
sil energy activities drops to $882 million, a 
$229 million (21%) decrease from $1.1 bil-
lion in FY 2009. However, this area received 
$3.4 billion in stimulus funding. Fossil 

energy research and development would 
decrease to $618 million, from $876 million, 
down $258 million, or 29%, compared with 
the 2009 level. No new funds are proposed 
for the Clean Coal Power Initiative, which 
received $800 million through ARRA.

The proposed budget for DOE nuclear 
energy activities would drop to $845 mil-
lion from $871 million, a $26 million (3%) 
decrease. Funding for research and develop-
ment would go to $403 million, down $112 
million (22%), from $515 million. Funding for 
fuel cycle research and development would 
increase to $192 million, up $47 million, or 
32%, from the FY 2009 level of $145 million. 
Funding for the Nuclear Power 2010 program 
would plunge 89% to $20 million, down $158 
million, from the FY 2009 level of $178 mil-
lion, reflecting the completion of the pro-
gram and termination of the nuclear hydro-
gen program.

The budget also would include $280 mil-
lion to fund eight multidisciplinary energy 
innovation hubs that would address science, 
technology, economic, and policy issues 
(such as carbon capture and storage and 
solar electricity) related to energy security 
and reducing greenhouse gas emissions.

For more information, visit http:// www 
. whitehouse . gov/  omb/. 

—Randy ShowStack, Staff Writer
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Mercury, the Sun’s nearest neighbor, is 
tantalizingly close to the Earth yet is one of 
the least explored objects in our solar sys-
tem. The planet’s proximity to the Sun makes 
Earth- based observations extremely difficult, 
and the harsh environment presents a signif-
icant challenge to spacecraft. Nevertheless, 
we are currently on the verge of a new era of 
exploration of this fascinating, mysterious, 
and largely uncharted world.

Much of our knowledge about Mercury 
has come from just three flybys by NASA’s 

Mariner 10 spacecraft in the mid- 1970s. This 
mission sent back stunning images of about 
45% of the planet’s surface and made the truly 
puzzling discovery of a magnetic field, the 
source of which is still unknown. Currently, 
NASA’s Mercury Surface, Space Environment, 
Geochemistry, and Ranging ( MESSENGER) 
mission is beginning to explore Mercury and 
aims to answer many unresolved questions 
about the structure, composition, magnetic 
field, and history of this incredible world. To 
date,  MESSENGER has conducted two fly-
bys and is expected to go into orbit around 
Mercury in March 2011. Later, in 2013, the 

European Space Agency’s BepiColombo mis-
sion, which uses a twin spacecraft approach, 
will head for the planet to understand the 
detail of this dynamic system.

At the dawn of this new era of exploration 
and discovery, Dynamic Planet seeks to col-
late pre- MESSENGER knowledge about Mer-
cury, lay the foundation for the next genera-
tion of scientific results, and contribute to 
the planning of future missions. The book 
walks the reader through an understanding 
of the Mercury environment, beginning by 
introducing the planet and the space mis-
sions, then discussing the physics of the 
interior, surface, exosphere, and magneto-
sphere. The book reviews the research in 
each of these areas, discusses key questions 
that remain unanswered, and places these 
questions in the wider context of solar sys-
tem science. Dynamic Planet concludes by 
discussing future space missions and how 
these will attempt to advance our knowledge 
before the author argues eloquently for a fur-
ther mission to conduct flybys of Mercury.

At just more than 200 pages, this book 
achieves its aims concisely and magnifi-
cently. The length precludes a detailed 
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Soil carbon pools in northern high-
 latitude regions and their response to cli-
mate changes are highly uncertain, and col-
laboration is required from field scientists 
and modelers to establish baseline data for 
carbon cycle studies. The Global Change 
Program at the U.S. Geological Survey has 
funded a 2- year effort to establish a soil 
carbon network and database for Alaska 
based on collaborations from numerous 
institutions. 

To initiate a community effort, a work-
shop for the development of an Alaska soil 
carbon database was held at the University 
of Alaska Fairbanks. The database will be 
a resource for spatial and biogeochemical 
models of Alaska ecosystems and will serve 
as a prototype for a nationwide commu-
nity project: the National Soil Carbon Net-
work (http:// www . soilcarb . net). Studies will 
benefit from the combination of multiple 

academic and government data sets. This 
collaborative effort is expected to identify 
data gaps and uncertainties more compre-
hensively. Future applications of informa-
tion contained in the database will iden-
tify specific vulnerabilities of soil carbon in 
Alaska to climate change, disturbance, and 
vegetation change. 

Workshop attendees defined a protocol 
for cooperatively gathering, storing, and 
retrieving soils data that are important to 
soil carbon cycling studies. The attend-
ees’ goal is to establish a “living” database 
in which easy archiving, accessing, and 
updating of relevant data will ensure its 
frequent use and revision. The design of 
the database will borrow from approaches 
already used by other ecodatabases (e.g., 
Natural Resources Conservation Service, 
 FLUXNET, VegBank) but will be unique in 
that its structure will allow for rapid inqui-
ries to estimate soil carbon pools at vari-
ous spatial scales and soil depths. Thus, the 

database will be more than a simple reposi-
tory of soils data because it will combine 
common measurements and site observa-
tions across data sets in a meaningful and 
usable way. 

Much of the workshop discussion focused 
on identifying which parameters should be 
included in the database (e.g., percent car-
bon, bulk density, vegetation classification, 
stand maturity, landform, drainage class, geo-
coordinates, complete metadata, and contact 
information). This necessarily entailed clearly 
defining the parameters and using existing 
standards where available. Agreement on 
these key details facilitates a more effective 
compilation of the data and encourages its 
potential as a permanent resource.

To contribute to the Alaska Soil Car-
bon database, please contact Kris Johnson 
(ffkdj@  uaf . edu). The full text of this meeting 
report and a list of participants can be found 
in the electronic supplement to this Eos 
issue (http:// www . agu . org/  eos _ elec/).

—kRiStofeR JohnSon, University of Alaska Fair-
banks, Fairbanks, Alaska;  E-mail: ffkdj@  uaf . edu; 
and JennifeR haRden, U.S. Geological Survey, 
Menlo Park, Calif.

extreme weather events is a core compo-
nent of a climate service that will provide 
regular updates on monitoring, explana-
tion, and prediction, with a strong link 
between an event- attribution activity and 
seasonal and decadal forecasting. This 
will require increased near–real time 

numerical experimentation activity. Under-
standing the past is key to developing 
trust in forecasts of what is likely to hap-
pen in future. Scientists interested in the 
challenging issue of event attribution are 
invited to join in the development of this 
program of research. 

—PeteR Stott, Met Office Hadley Centre, Exeter, 
UK;  E-mail:  peter . stott@  metoffice .gov.uk; and kevin 
tRenbeRth, National Center for Atmospheric 
Research, Boulder, Colo.
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