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We continue to transition CCSI| from our
initial concept almost a year ago to full
reality.

This summer witnessed the acquisition of
the NOAA HPC system, the addition of
several new staff members, and the ap-
pointment of formal leads for two of the
four CCSI Research Themes. Peter
Thornton was named as the Lead for Ter-
restrial Ecosystem and Carbon Cycle Re-
search Theme, and Ben Preston was
named Lead for Climate Impacts, Adapta-

tion, we await the arrival of Danny McKenna,
who will become the Computational Earth
Sciences Group Lead.

The next two months will bring more excit-
ing changes to the CCSI including our con-
solidation of approximately 85 staff into the
new Pro2Serve building at Ist and Bethel
Valley Road. A key goal in this consolidation
is to alleviate any remaining confusion for our
staff, partners and stakeholders regarding the
role of the Institute at ORNL. The space was
specifically designed to enhance multi-

which will generate new opportunities in
climate change science as well as excitement
about our work.

As was announced in the last newsletter, we
will host the CCSI’s Science Advisory Board
(SAB) in late September to obtain feedback
from a cross-disciplinary team of experts on
our strategy and plans. This will also be a
great opportunity for the SAB to meet many
of our scientists during the poster session
that is planned to showcase CCSI’s work.
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Science Plan Meeting, Next-Generation Ecosystem Experiments (NGEE - Arctic)
Friday, August 20th from 1-2 PM in Building 1059, Room 110
For additional information, contact Stan Wullschleger (574-7839 ).
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Peter’s interests originally lay out-
side of the climate arena as he
received his bachelor’s in Biomedi-
cal Engineering from The Johns
Hopkins University, leading to an
interest in physiological feedback
systems. Undergraduate courses in
plant geography led to a summer
field program in ecology in the
Rocky Mountains, where the notion
of merging feedback research with
ecological modeling began to take
root. Peter went on to earn his
master’s in Geography and Envi-
ronmental Engineering at Johns
Hopkins, studying the paleoecology
of Chesapeake Bay salt marshes
under Professor Grace Brush. He
moved to the University of Mon-
tana and received his PhD under
Professor Steven Running in the
School of Forestry, applying his
numerical modeling skills to the
development of new land biogeo-
chemistry and biometeorology
models. Prof. Running was an
important influence in introducing
Peter to climate modeling, and
after 10 years in Montana, Peter
and his family moved to Colorado
to work at NCAR on land biogeo-
chemistry model development.
According to Peter, “I could never
have predicted this path as an
engineering student analyzing
amplifier circuits, but it has turned
out to be very satisfying — I'm glad
to be able to make useful contribu-
tions to a community research
effort like CCSM.” That work
continues as a theme of Peter’s
research efforts in his new position
in ORNL’s CCSI.

Peter has two children and is mar-
ried to Michele who supports the
NASA-DAAC project at ORNL. In
his free time, Peter enjoys a wide
variety of interests including skiing,
hiking, camping and woodworking
as well as guitar, voice and piano.

Peter Thornton works at the
intersection of climate science
and terrestrial ecosystems, inte-
grating current knowledge on the
carbon cycle and biogeochemical
dynamics with predictive models
of climate dynamics and climate
change.

Peter is part of the Ecosystem
Simulation Science group and was
also appointed earlier this year as
Lead for CCSI’s Terrestrial Eco-
system and Carbon Cycle Re-
search Theme.

Peter has been honored as a Na-
tional Merit Scholar and as a
Global Change Research Fellow
(National Aeronautics and Space
Administration [NASA]). He re-
cently shared the Community
Climate System Model (CCSM)
Distinguished Achievement
Award as part of the Land Model
Working Group. Peter serves on
science advisory boards for the
North American Carbon Pro-
gram, the AmeriFlux Network,
and the Carbon Dioxide Informa-
tion Analysis Center, and was
recently selected as a Lead Au-
thor on the upcoming Intergov-
ernmental Panel on

Climate Change (IPCC) Fifth
Assessment Report.

Peter’s current work includes
several  collaborative, cross-

disciplinary projects, for some of
which he is the principal investiga-
tor (PI).

Pl for Climate Change Forc-
ing Science Focus Area
(FY10-12) The goal of this pro-
ject is to understand and predict
the global terrestrial ecosystem
forcing of the Earth’s climate,
focusing on how terrestrial eco-
system processes vary with cli-
mate change, and how those
processes interact to affect at-
mospheric CO,. The project
team’s approach is to integrate
observation, experimentation,
and modeling to evaluate and
improve terrestrial ecosystem

components of climate change
predictions. They use multi-scale
model evaluation and data assimi-
lation methods to identify sensi-
tive and  poorly-constrained
model parameterizations or proc-
ess representations, then design
and implement observations and
experimentation to provide the
data critical to resolving these
uncertainties. This is an iterative
process, and they are in the midst
of the first data-model evaluation
cycle.

An experiment is underway, led
by Rich Norby and Colleen
Iversen, to provide information
on uptake and allocation of car-
bon and nutrients. Leaf and stand-
level measurements of photosyn-
thesis and carbon exchange are
being made at a deciduous forest
site, and synthesized for a large
number of similarly instrumented
sites (efforts led by Lianhong Gu).
Isotope studies are being carried
out to track the fate of above-
and below-ground litter inputs
through multiple forest ecosys-
tems (work led by Paul Hanson
and Chuck Garten). Multiple ob-
servational data streams are being
integrated in a data assimilation
framework to provide quantita-
tive uncertainty estimates and
optimized parameter values for
models of varying complexity (led
by Mac Post and Dan Ricciuto).
Gregg Marland is leading an effort
to increase spatial and temporal
resolution in fossil fuel emissions,
a critical component for running
and evaluating global-scale cou-
pled carbon-climate simulations.

Local Pl for Improving the
Representations of Human-
Earth Interactions (FY09-14)
The goal of this project is to
strengthen the coupling between
Earth System Models (ESMs) and
Integrated Assessment Models
(IAMs). The project team’s long
term vision is to integrate the
economic and human dimension
modeling of IAMs within fully
coupled ESMs. By doing so, they
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will improve scientific understand-
ing of the human-Earth system
dynamics such as the interactions
and feedbacks leading to the tim-
ing, scale, and geographic distribu-
tion of emissions trajectories and
other human influences, corre-
sponding climate effects, and the
subsequent impacts of a changing
climate on human and natural sys-
tems. This project is lead by Pacific
Northwest National Laboratory
(PNNL) and includes collaboration
with Lawrence Berkeley National
Laboratory (LBNL). The ORNL
effort is focused on integration of
prognostic land use and land cover
change components from an 1AM
into the CCSM. This research will
identify and quantify the inconsis-
tencies in future climate change
trajectories introduced by the
standard approach of uncoupled
land use change prediction, and
then demonstrate the effects of
eliminating those inconsistencies.
Later in the project, the team will
address  similar  inconsistencies
arising from off-line calculation of
energy supply and demand. Re-
sults will be critical in establishing
uncertainty bounds for climate
change trajectories considered in
the upcoming IPCC Fifth Assess-
ment Report.

Lead PI for Quantification and
Reduction of Critical Uncer-
tainties Associated with Car-

bon Cycle-Climate System
Feedbacks (FY10-13)
The objectives of this recently

funded project are to quantify
critical uncertainties in global cli-
mate prediction associated with
carbon-climate feedbacks, to im-
prove understanding of critical
feedback processes in the tropics,
temperate, and arctic zones, and to
extend our data-based evaluation
capabilities to quantify carbon-
climate feedbacks in a large popula-
tion of models contributing to the
IPCC Fifth Assessment Report.
LBNL and Los Alamos National
Laboratory (LANL) are partners
on this project.
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Prognostic Land-Use and
Land-Cover for a Coupled
Climate-Biochemisty
Model (FY09-10) The pur-
pose of this project was to
explore the coupling of an
integrated assessment model
to the land component of
CCSM. The team has per-
formed a series of partial cou-
pling experiments, with final
fully-coupled experiments un-
derway now. This Laboratory
Directed Research and Devel-
opment (LDRD) project laid
the foundations for the suc-
cessful multi-laboratory pro-
posal that resulted in ORNL’s
current |AM-ESM integration
project with PNNL and LBNL
(Improving the Representations
of Human-Earth Interactions).

What role does your re-
search play in climate
change research? “I'm work-
ing at the intersection of bio-
geochemistry, land-atmosphere
interactions, and human modifi-

cation of land use and land
cover. My most important
contribution to our under-

standing of climate change is to
show, through modeling, that
interactions among climate, the
carbon cycle, nutrient cycles,

and land use can exert significant
control over the trajectory of
atmospheric CO, concentration
in predictions of likely climate
change over the coming century.
Building on that finding, | am
now developing collaborations
with experimentalists and obser-
vationalists to help evaluate and
constrain the representation of
ecological processes which seem
to be required for accurate
future climate change predic-
tions.”

Who is the customer for your
research? “My research serves
two communities. First, | bring
expertise in the synthesis of
ecological process knowledge
and its representation in nu-
merical models to the climate
change modeling commu-
nity. Second, | provide a conduit
for new ecological knowledge
to find appropriate  application
in climate and  Earth  system
models. My efforts in both of
these directions have supported
national-scale model develop-
ment and knowledge synthesis
priorities at DOE, the National
Science Foundation, NASA, and
the U.S. Department of Agricul-
ture.”

Why is it important to you,
personally, to become in-
volved in climate change re-
search?  “| feel a growing ur-
gency about understanding and
addressing our influence, as a
species, on the climate system. |
feel fortunate to have a combi-
nation of interests, skills, and
experience that make it possible
for me to contribute directly to
improved understanding of likely
future climate change. | think
that people are willing to make
changes to ensure a safe and
healthy world for their kids and
future generations, but there is
still a lot of uncertainty about
what outcome we should expect
from a given course of action.
Part of the responsibility for
filling that gap belongs to the
Earth science community, with
increasing overlap with social
sciences and the policy realm. |
think that by working at the
intersection of climate and bio-
geochemistry, and collaborating
with social science and policy
experts, | can make a positive
contribution and provide the
kind of information that will help
people make responsible deci-
sions.”

Single-factor experiments with CLM4
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Figure 3. Global effects of human influences on the climate system
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In what direction do you see the
future of climate change re-
search going? “As the human-
caused climate change signal con-
tinues to emerge, to become more
obvious in the face of natural varia-
tion, climate change research is
likely to shift from diagnosis and
attribution  towards  prognosis,
impacts assessment, adaptation,
and mitigation. We now know with
a high degree of certainty that
humans are causing the climate
system to change. We must quickly
improve our predictions of the
spatial and temporal details of
those changes, and place them in
the context of simultaneous inter-
nal climate system variations. And
we must accelerate our efforts to
connect these predictions of the
physical and biogeochemical as-
pects of the climate system to
humans, socio-economics, and
decision-making. Multiple research
and policy communities which have
worked mostly in isolation are
converging on the same point.
Sometimes, | think the future of
this research looks like a six-way
intersection in a crowded city —
the occasional fender-bender, but
with practice, good will, and a few
brave souls with orange vests and
whistles, people get where they
need to go.”

Individual influences can be tracked separately

LULCC

N dep
CO,

through simulations to help explain the overall
human influence in terms of net carbon fluxes
between land ecosystems and the atmosphere.
Positive values indicate a net loss of carbon
from land (tending to increase atmospheric
CO,), and negative values indicate a net accu-
mulation of carbon on land (tending to de-
crease atmospheric CO,). The individual fac-
tors shown here are the influence of rising
CO, concentration on land biosphere (CO,),
the influence of increasing mineral nitrogen
deposition (N dep), and the influence of land-
use and land-cover change (LULCC). Simula-
tion results from all factors considered to-

gether are also shown.
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Of the various scientific endeav-
ors associated with global climate
change, perhaps the one that is
the most societally-relevant, but
least well-defined, is that of im-
pacts, adaptation and vulnerability
(IAV). The growing international
investments in both climate sci-
ence and climate policy are ulti-
mately a function of concern for
the potential consequences that
climate change poses to human
and ecological systems. Yet effec-
tive methods for building a robust
understanding of such conse-
quences in a manner that is rele-
vant to decision-makers are often

elusive.

Generally, IAV research focuses
on understanding the conse-
quences of climate change
(impacts), the factors that make
systems more or less susceptible
to those consequences
(vulnerability), and the available
policies and measure for reducing
adverse consequences and/or
capitalizing on potential opportu-
nities (adaptation). Such knowl-
edge also informs the national and
international discourses on green-
house gas mitigation policy, as
future emissions and climate im-
pacts are inextricably linked. As
such, IAV research tends to be
inherently interdisciplinary as it
attempts to link biophysical sci-
ences with social sciences and

S e

economics within a broader con-
text of decision-making. Never-
theless, continual innovation and
discovery within individual disci-
plines is necessary for ensuring
new tools and methods are avail-

able for IAV applications.

At the moment, demand for in-
sights regarding the implications
of climate change is expanding
rapidly, necessitating investments
in IAV science and its delivery to
keep pace with the needs of end
users. The federal Office of Man-
agement and Budget recently
identified IAV research as a criti-
cal science and technology chal-
lenge to be addressed within the
2012 budget. Other recent fed-
eral developments including the
National Academy of Sciences’
America’s Climate Choices study
and the Interagency Climate
Change Adaptation Task Force have
highlighted the importance of IAV
research for the development of

a climate-resilient nation.

CCSI is well-placed to lead na-
tional |AV research efforts.
ORNL has and will continue to
play a prominent role in national
and international IAV assessment
efforts including contributions to
U.S. national, regional, and sec-
toral assessments of the implica-
tions of climate change as well as
the Intergovernmental Panel on

CCSI WELCOMES NEW STAFF

Dr. Willis Shem joined ORNL in
August as a postdoctoral fellow in the
Environmental
Sciences  Division
after  previously
working as a post-
doctoral research
associate at the
University  of
Georgia’s (UGA)
Department  of
Bl Geography  Cli-
Research
Program. Shem’s most recent research
at UGA was focused on dynamical
downscaling of Atmosphere Ocean
General Circulation Mode climate
products with the aim of assessing
climate change impacts on selected
United States Forest Service sites in

the southeastern United States.
Prior research at UGA included
evaluations of the impact of land use
change on convective precipitation
over the Atlanta metropolitan re-
gion.

Shem holds a BS in meteorology
from the University of Nairobi, a
Master of Engineering in water re-
sources technology from Vrije Uni-
versiteit Brussels, as well as an MS
and PhD in Earth and Atmospheric
Sciences from the Georgia Institute
of Technology. Other activities in
his career have included participa-
tion in the building of a decision
support system for the Lake Victoria
Water Resources Management
through the Georgia Water Re-
sources Institute and hydrological

Climate Change’s assessment re-
ports. Furthermore, ORNL has a
critical mass of world-class scien-
tific capabilities in global and re-
gional climate modeling, environ-
mental informatics, geography, and
scenario development that are

critical for effective IAV research.

In coming years, the ORCCSI’s
IAV theme aims to continue to
develop these capabilities and apply
them in IAV studies across a range
of domains. Of particular interest
at the moment is research to bet-

Temperature Change
Southeastern U.S.A.

Average July Temperature Increase,
2100 versus 2000

Keywest .

orthern India

ter characterize climate ex-
tremes, including methods for
simulating extreme events in a
changing climate and the quantifi-
cation of uncertainty in such
simulations. Figure 4, for exam-
ple, illustrates work by ORNL
researchers examining the pro-
jected effects using a particular
emission scenario for driving
global circulation models. Under-
standing climate impacts to criti-
cal systems and infrastructure,
such as energy, water resources,

(Continued on page 5)

Precipitation Change
Southeastern U.S.A.

Average Pre:

n Difference for July:
2106 compared ts 2500

Figure 4. Projected effects of the Special Report on Emissions Scenarios (SRES) Alfi
scenario on two regions by 2100. SRES was prepared by the Intergovernmental Panel
of Climate Change for the Third Assessment Report in 2001.

modeling work for the Nile Basin Initia-
tive. Shem will be assisting CCSI in
building research tools that will main-
tain focus on high-resolution climate
forecasting that can be applied in cli-
mate change impacts analysis.
Dr. Gautam
Bisht received
his  PhD from
Massachusetts
Institute of Tech-
nology in Envi-
ronmental  Hy-
‘ drology, and his
’m . ~ MS in Environ-

mental Hydrology
from the University of Cincinnati, and
Bachelor of Technology from the Indian
Institute of Technology, Kanpur. Bisht’s

research focuses on regional scale
feedbacks between the atmosphere and
vegetation, controlled by topography
and soil moisture. As a part of his PhD.,
he coupled a physically-based ecohy-
drology model with the Weather Re-
search and Forecasting model while
utilizing high-performance computing.
Additionally, he has developed method-
ology to estimate the surface net radia-
tion budget using remotely sensed data.
Over the next two years, Bisht will be
working on evaluating modeled carbon
fluxes using the Carbon Land Model-
CN model, as a part of NACP Interim
Site Synthesis project. He will also be
working on the development of the
Integrated Earth System Model by
incorporating the Global Climate
Change Model within CCSM/CLM.
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1AV (Continued from page 4)

and transport, is another key
focus of the IAV theme. ORC-
CSl is partnering with PNNL on
a DOE grant to develop a re-
gional integrated assessment
model for the Gulf Coast region
to simulate the dynamic interac-
tions among climate, water, land,
and energy systems. CCSI has
also seen strong interest from
the Department of Defense in
IAV applications related to hu-
man and national security impli-
cations of climate change.
ORNL’s contribution to the
Quadrennial Defense Review is
just one example of the lab’s
accomplishments in delivering
relevant science to the defense
community. Finally, ORCCSI will
also continue to leverage the
laboratory’s expertise in ecosys-
tem science to better under-
stand the consequences of cli-
mate change for ecosystem pro-
ductivity, biodiversity, and land

use.

CCSlI is actively exploring new
pathways through which
ORNL’s scientific capabilities can
support novel IAV research of
national significance.  Strategic
planning is underway to define
CCSI’s research niche in the IAV
arena and identify opportunities
for greater collaboration within
ORNL as well as in partnership

with external institutions.

CLIMATE ADAPTATION GOES
MAINSTREAM

Climate
change adap-
tation re-
searchers
from around
the world
recently
gathered in
Queensland, Australia for the 2010
International Climate Change Ad-
aptation Conference, organized by
the National Climate Change Ad-
aptation Research Facility and the
CSIRO’s Climate Adaptation Flag-
ship. With nearly 1,000 individuals
in attendance, the conference
represented the largest gathering
to date of researchers working in
the impacts, adaptation, and vul-
nerability arena. The conference
sessions spanned diverse topics,
from climate data delivery systems
to risk communication to the eco-
nomics of adaptation. CCSI was
represented by Dr. Benjamin Pre-
ston, leader of the CCSI’s Impacts,
Adaptation and Vulnerability Re-
search Theme. Preston convened
a session with Dr. Roger Jones of
Victoria University entitled ‘New
Concepts in Adaptation’, which
featured several presenters from
the U.S., UK., and Australia on
cross-cutting challenges associated
with adaptation science and policy.
Preston also gave a talk in a sepa-
rate session entitled “Partner or
Perish: Regional Governance for
Local Adaptation”, which focused
on the role of regional institutions
for delivering climate information
and facilitating climate adaptation
at the local level. Given the suc-
cess of the conference, a follow-up
event is being planned for 2012 in
Phoenix, which will provide an
opportunity for greater participa-
tion of CCSI researchers.

www.nccarf.edu.au/conference2010/

SUCCESSFUL ESIP MEETING IN
KNOXVILLE

The 12th summer meeting of the
Federation of Earth Science Infor-
mation Partners (ESIP Federation)

was held at the University of
Tennessee Conference Center in
Knoxville, July 20-23. The meet-
ing had a record attendance of
over 200, which is 40 more than
the previous summer meeting
attendance record last year in
Santa Barbara. The meeting fea-
tured a plenary presentation by
ORNL's Tom Wilbanks, followed
by a presentation by Eileen Shea
from NOAA. At least 25 ORNL
staff participated in the meeting,
many presenting in various ses-
sions, with Bruce Wilson and
Chris Lenhardt serving as
ORNL's local hosts for the meet-
ing. This meeting was the launch
for the Energy Cluster within
ESIP, which is intended as a col-
laboration focal point for data and
information projects broadly
relating to energy applications.
Many positive comments have
been received, and the meeting
was an excellent opportunity to
highlight ORNL science for a
wide range of collaborators, po-
tential collaborators, and agency
representatives from NASA,
NOAA, EPA, and USGS.

CCSM CONFERENCE

The Community Climate System
Modeling (CCSM)/CESM held its
I15th Annual Workshop this June
in Breckenridge, CO where
ORNL was well represented. The
CCSM project is now the Com-
munity Earth System Model pro-
ject, to more accurately reflect
the modeling system’s simulation
capabilities brought to fruition in
the most recent model release
this spring.  ORNL’s terrestrial
carbon cycle modeling research,
described at the meeting by Peter
Thornton, was a major contribu-
tor to the newest Community
Land Model release. Kate Evans
and Jim Hack described plans by a
multi-lab  partnership led by
ORNL to dramatically increase
the atmospheric model’s horizon-
tal resolution to faithfully simulate
weather-scale phenomena, a ma-
jor goal of the project. Pat
Worley and others from the
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multi-lab SciDAC CCSM Consor-
tium project were instrumental in
completely restructuring the
model’s framework to execute
efficiently on leadership class
computers, such as Jaguar. The
meeting further highlighted
ORNL’s role as a valued and
reliable partners in the CESM
enterprise.

SciDAC CONFERENCE

The SciDAC 2010 Conference,
this year's annual meeting of sci-
entists participating in DOE's
Scientific Discovery through Ad-
vanced Computing Program, was
held July 11-15 in Chattanooga,
Tennessee. As in previous years,
climate research was a promi-
nently featured application area,
and ORNL's contributions were
highlighted in both oral and
poster presentations. In the HPC
Performance session, CCSl's Pat
Worley discussed performance
portability and optimization for
strong scaling using the Commu-
nity Earth System Model (CESM)
as a case study. Three oral pres-
entations made up the technical
session on climate, chaired by Phil
Jones of LANL. First, Esmond Ng
of LBNL described the Ice Sheet
Initiative for Climate Extremes
(ISICLES), a new SciDAC project
to which CCSl's Kate Evans con-
tributes.  Second, CCSl's Peter
Thornton presented preliminary
results of single-forcing factor
experiments performed with
CESM  to evaluate climate-
biogeochemistry feedbacks in the
model. Third, Todd Ringler of
LANL gave a talk on a multi-
resolution approach to climate
modeling, which is the focus of
the Model for Prediction Across
Scales project. Among climate-
focused poster presentations
were two DOE lab-based pro-
jects, one from Rao Kotamarthi
of ANL about scaling ARM sur-
face energy flux measurements,
and one describing the HOMME
Cubed-Sphere Atmospheric Dy-
namical Core presented by Kate
Evans.


http://www.nccarf.edu.au/conference2010/feed/atom�
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RECENT DATA PRODUCTS

Blasing, T.J., updated a very popular atmospheric data-
base, the AGAGE database, in the CDIAC data collec-

tion through September 2009.

Kaiser, D. and B. Jackson updated CDIAC’s data files
and user interface for NOAA's United States Histori-
cal Climatology Network (USHCN) Database through

2009.
Bn Data Archives—strategic vision for the future

Highlighted Researcher: Galen Shipman

Update on NOAA Computer Installation
PROMITHEAS, The Energy and Climate Change Policy Network (Athens) .......... 7-8 October 2010 ) )
I7th AMS Conference on Air-Sea Interaction (Annapolis, MD) ................cc..... 27 Sept-1 Oct 2010 Developing and executing
Climate Adaptation in the Nordic Countries: Science, Practice, Policy (Stockholm) ...8 -10 Nov 2010 programs for the multi-agency,
American Geophysical Union Fall Meeting (San Francisco, CA) ................... 13-17 December 2010 multi-disciplinary climate change
91st Annual Amer. Meteorological Society Meeting (Seattle, WA)..................... 23-27 January 201 | b part i ;
Amer. Assoc. for the Advancement of Science Annual Meeting (Washington, DC)......17-21 Feb 201 | /’es?arc pa. nersnips a
Fifth Intl. Conf on Flood Management (Tsukuba, Japan).....................c..c.... 27-29 September 201 | Oak Ridge National Laboratory.

CURRENT CCSI JOB OPPORTUNITIES

We seek motivated individuals across a range of educational and professional experience including M.S. through Ph.D. academic qualifications
at junior, as well as senior levels of experience to address some of the most pressing questions in global climate change science. You can view
complete position descriptions and apply at http://jobs.ornl.gov .

eDeputy Division Director— Environmental Sciences ~ ®Climate Computational Scientists ePostdoctoral Research Associates


http://jobs.ornl.gov/�
http://www.kepa.uoa.gr/PROMITHEAS_Conference_2010.htm�
http://www.ametsoc.org/MEET/fainst/201017asi17sm9caopp.html�
http://www.nordicadaptation2010.net/�
http://www.agu.org/meetings/fm10�
http://www.ametsoc.org/meet/annual�
http://www.aaas.org/meetings�
http://www.ifi-home.info/5th-International-Conference-on-Flood-Management.html�
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