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Forests store carbon and thus represent 
important sinks for atmospheric carbon 
dioxide. Reducing uncertainty in current 
estimates of the amount of carbon in stand-
ing forests will improve precision of esti-
mates of anthropogenic contributions to car-
bon dioxide in the atmosphere due to defor-
estation. Although satellite remote sensing 
has long been an important tool for mapping 
land cover, until recently aboveground forest 

biomass estimates have relied mostly on sys-
tematic ground sampling of forests. 

In alignment with fiscal year 2010 con-
gressional direction, NASA has initiated 
work toward a carbon monitoring system 
(CMS) that includes both maps of forest bio-
mass and total carbon flux estimates. A goal 
of the project is to ensure that the products 
are useful to a wide community of scientists, 
managers, and policy makers, as well as to 

carbon cycle scientists. Understanding the 
needs and requirements of these data users 
is helpful not just to the NASA CMS program 
but also to the entire community working on 
carbon-related activities. 

To that end, this meeting brought together 
a small group of natural resource manag-
ers and policy makers who use information 
on forests in their work with NASA scientists 
who are working to create aboveground for-
est biomass maps. These maps, derived from 
combining remote sensing and ground plots, 
aim to be more accurate than current inven-
tory approaches when applied at local and 
regional scales. 

Meeting participants agreed that users of 
biomass information will look to the CMS 
effort not only to provide basic data for car-
bon or biomass measurements but also to 
provide data to help serve a broad range 
of goals, such as forest watershed manage-
ment for water quality, habitat management 
for biodiversity and ecosystem services, and 
potential use for developing payments for 
ecosystem service projects. Participants also 
reminded the CMS group that potential users 
include not only public sector agencies and 
nongovernmental organizations but also the 
private sector because much forest acre-
age in the United States is privately held and 
needs data for forest management. 

Additional key outcomes identified by 
meeting participants include the following: 

(1) Priority should be given to building into 
the biomass product ease of use and low 
costs (including costs of hardware, software, 
and analysis requirements). (2) CMS prod-
ucts should also be relevant to other bio-
mass measures for forest watershed man-
agement, habitat protection for biodiversity, 
and assessment of markets for ecosystem 
services. (3) CMS leadership should engage 
with the Subsidiary Body for Scientific and 
Technological Advice of the United Nations 
Framework Convention on Climate Change 
as they establish measuring, reporting, and 
verification standards. (4) CMS leadership 
should continue to keep sister agencies and 
other organizations informed as CMS devel-
ops, particularly via the agencies active in 
the U.S. Global Change Research Program 
Carbon Cycle Interagency Working Group 
(U.S. Geological Survey, U.S. Department 
of Agriculture, and National Oceanic and 
Atmospheric Administration) and nongov-
ernmental organizations. 

To get involved with CMS, please visit 
http:// carbon .nasa .gov. Additional CMS flux 
and biomass briefings will be held in the 
spring of 2012. The times and dates for these 
meetings will be posted on this Web site.

—MOLLY E. BROWN, NASA Goddard Space Flight 
Center, Greenbelt, Md.; E-mail: molly.brown@nasa 
.gov; and MOLLY MACAULEY, Resources for the 
Future, Washington, D. C.

Under the majestic gaze of the Eiger north 
face in Switzerland, an international group 
of researchers met as part of a Chapman 
Conference to discuss advances in Lagrang-
ian modeling of the atmosphere. Lagrang-
ian models track the movement of air par-
cels, giving rise to trajectory information and 
source/receptor linkages that have become 
increasingly popular as tools used by geosci-
entists. The conference was an opportunity 
for a diverse group of researchers develop-
ing and applying Lagrangian models to con-
gregate and discuss the use of such models 
to understand geophysical phenomena and 
to identify how to further improve the mod-
els. The 98 participants (of which 17 were 
graduate students) hailed from 19 countries 
around the world. 

Appropriately for a Chapman Conference, 
the Chapman- Kolmogorov equation was 
introduced in the first session of the confer-
ence, which focused on the fundamental 
formulation of turbulence within Lagrangian 
models. The next session, which examined 
the coupling between Lagrangian models 

and their Eulerian counterparts’ stationary 
grid cells, was followed by sessions exam-
ining uncertainties in Lagrangian models 
and the use of field experiments and tracer 
observations to test such models. 

The conference then moved to more 
applied topics, in which Lagrangian mod-
els are used in wide-ranging areas in the 
atmospheric sciences, including understand-
ing sources and sinks of greenhouse gases, 
atmospheric chemistry and air quality, 
source regions of moisture in precipitation, 
processes in the upper troposphere–lower 
stratosphere, and the risk of radionuclides 
released from nuclear reactors or volcanic 
ash, for example, from Fukushima in Japan 
in 2011 or from Eyjafjallajökull in Iceland in 
2010, respectively. These papers featured 
the rich variety of topics to which Lagrang-
ian models are applied and illustrated 
their great potential as an essential tool for 
geoscientists if the models can be further 
improved. 

During discussion periods, participants 
probed the following questions:

1. How can model uncertainties be commu-
nicated to users of Lagrangian models, partic-
ularly in cases requiring difficult decisions by 
stakeholders? Clear examples included emer-
gency responses to nuclear fallout or flight 
cancelations due to presence of volcanic ash.

2. How can model uncertainties and 
correlations within these uncertainties be 
accounted for in inversion studies? 

3. What is the accuracy of kinematic ver-
sus diabatic descriptions of vertical veloci-
ties in stratospheric trajectory modeling? 

4. How can new ideas in plume modeling 
and nonlinear interactions between trans-
port and mixing processes and chemical 
reactions be incorporated into regional- or 
global-scale models of air quality and atmo-
spheric chemistry? 

5. How can an intercomparison study 
between different Lagrangian models be 
properly carried out? 

6. Are the meteorological fields provided 
by numerical weather prediction (NWP) 
centers sufficient and appropriate for driving 
Lagrangian models? 

Of the discussion topics above, ques-
tions 5 and 6 led to breakout groups that 
engaged in further postdinner conversations 
that persisted late into the night. The break-
out groups identified concrete steps that may 
lead to a formal Lagrangian model inter-
comparison effort and a white paper outlin-
ing the needs in off-line atmospheric model-
ing using meteorological fields output from 
NWP centers. Some suggestions to prevent 
information loss in the NWP-generated fields 
identified during the conference include 
higher output frequency (e.g., hourly instead 

of 6-hourly), inclusion within the output files 
of sub-grid-scale variables, the use of native 
model coordinates instead of interpolation 
to pressure levels, and temporally averaged 
rather than instantaneous fields. 

Among the many highlights of the confer-
ence were two field trips to Jungfraujoch that 
included tours of the Global Atmospheric 
Watch observatory there, situated at 3500 
meters above sea level in the Swiss Alps. 
The participants were able to bask in sunny 
weather during the field trips, despite severe 
flooding in the beginning of the conference 
that resulted in multiple power outages, 
entailing creative reshuffling of the schedule. 

Most talks and posters presented during 
the conference are available online http:// 
www .agu .org/ lagrangian. Furthermore, the 
conference will give rise to an AGU Geo-
physical Monograph that will introduce the 
theory and applications of Lagrangian mod-
eling to graduate students and new research-
ers entering the field. 

The organizers gratefully acknowledge 
the generous support from the European Sci-
ence Foundation’s TTORCH Research Net-
working Programme, the Swiss Academy 
of Sciences, the Center for Climate Systems 
Modeling at Swiss Federal Institute of Tech-
nology (ETH Zurich), and the International 
Foundation High Altitude Research Stations 
Jungfraujoch and Gornergrat.

—JOHN C. LIN, University of Waterloo, Waterloo, 
Ontario, Canada; E-mail: jcl@uwaterloo.ca; DOMINIK 
BRUNNER, Empa, Swiss Federal Laboratories for 
Materials Research and Technology, Dübendorf, 
Switzerland; and CHRISTOPH GERBIG, Max-Planck-
Institut für Biogeochemie, Jena, Germany
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The 2012 AGU Union Medals, Awards, & Prize

The following Medals will be presented 

William Bowie Medal | James B. Macelwane Medal | John Adam Fleming Medal

Walter H. Bucher Medal | Maurice Ewing Medal | Robert E. Horton Medal

Waldo E. Smith Medal | Charles A. Whitten Medal | Harry H. Hess Medal

Roger Revelle Medal

The following Awards will be presented 

Edward A. Flinn III Award | Charles S. Falkenberg Award | Athelstan Spilhaus Award

International Award | Excellence in Geophysical Education Award

The following Journalism Awards will be presented

Walter Sullivan Award for Excellence in Science Journalism—Features

David Perlman Award for Excellence in Science Journalism—News 

The following Prize will be presented 

AGU Climate Communication Prize

Nominations web site NOW OPEN

www.agu.org/2012honors

All nominations must be complete and received at 
AGU headquarters by 16 March 2012.
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MEETINGs

Improving and Applying Lagrangian Models  
of the Atmosphere
AGU Chapman Conference on Advances in Lagrangian Modeling  
of the Atmosphere; 
Grindelwald, Switzerland, 10–14 October 2011

Bringing Together Users and Developers  
of Forest Biomass Maps
NASA Carbon Monitoring System Briefing: Steps Towards Improved 
Measurements of Biomass and Resources for the Future;  
Washington, D. C., 9 September 2011


