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1 ACTION ITEMS
Action Item 1. Work with Meg Austin, Director of the UCAR visiting scientist program, to

institute the CPAPP program.  (Lisa Goddard, Kelly Redmond, Ben Kirtman)

Action item 2. Refine the statement of best practices in downscaling and forward it to the
agencies for consideration.  (Alex Hall, Kelly Redmond, Simon Mason)

Action Item 3. Organize a two-day decadal predictability workshop with aims of facilitating
focused discussion on topics discussed at the Summit and to reformulate a
Decadal Predictability Working Group prospectus.  Some panel participation is
expected. (PPAIP)

Action Item 4. Develop a prospectus for an Applications Interface Working Group in time for
the November 1, 2007, deadline. (Kelly Redmond, Alex Hall, Simon Mason)

Action Item 5. Finish writing a review manuscript addressing N. American S/I prediction (Lisa
Goddard).

Action Item 6. Provide 1-page white paper to the IAG on the research priorities addressing
tropical biases in climate models. (Ben Kirtman, Wayne Higgins)

Action Item 7. The development of a Tropical Biases Working Group will be taken up at the
2008 summit. (Ben Kirtman)

Action Item 8. Propose the formation of the CPT white paper committee/Working Group,
including appropriate terms of reference (Legg, Large, and Flatau; by the end of
September).

Action Item 9. Write a BAMS inbox article to publicize the best practices for Process Studies
(Legg and Cronin by the end of 2007).

Action Item 10. Forward PSMIP recommendations on best process study best practices
(process study liaison; after the summit). Request annual updates from process
study PIs regarding implementation of best practices (process study liaisons).
Review process study progress at the annual summit (PSMIP).

Action Item 11. Discuss ideas and strategies for data stewardship with funding agencies,
leaders of past major field campaigns (Data stewardship subcommittee).

Action Item 12. Examine the possibility of organizing a workshop to address these questions
and to make recommendations for best practices and strategies for provision of
information and data from major field campaigns (data stewardship
subcommittee)

Action Item 13. Encourage best practices for data archiving in current and recent USCLIVAR
process studies, as well as identifying the most valuable process studies and
field campaigns over the past 10 years and encouraging long-term archiving and
accessibility of their data (data stewardship subcommittee and PSMIP)
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Action Item 14. Request feedback from process study PIs regarding recommended changes or
modifications to the sustained observation program. The appropriate time for
such requests will be when a process study enters a mature phase of data
analysis and synthesis. If this feedback suggests a possible update to the
observing system, this should be communicated to the POS panel (initiated by
process study liaisons).

Action Item 15. Communicate PSMIP recommendations to DIMES PIs by end of September 2007
(Raf Ferrari)

Action Item 16. Communicate PSMIP recommendations to EPIC PIs by end of September 2007
(Paquita Zuidema)

Action Item 17. Communicate PSMIP recommendations to KESS PIs by end of September 2007.
(Meghan Cronin)

Action Item 18. Communicate PSMIP recommendations to CLIMODE PIs by end of September
2007 (Terry Joyce)

Action Item 19. Keep VOCALS team leadership apprised of PSMIP concerns and
recommendations as VOCALS experiment gets underway. (Zuidema)

Action Item 20. Request progress reports from the currently funded PIs, by next summit (Cronin
and Large and Ferrari).

Action Item 21. Request plans for implementation of the process study recommendations from
the Salinity WG members, by end of 2007 (Large and Ferrari)

Action Item 22. Coordinate PSMIP!s evaluation of IASCLIP, by spring 2008 (assuming the
revised plans are received in late 2007) (Zeng)

Action Item 23. Forward review of recent, ongoing, and future aerosol-related process studies to
the planned CPT white paper committee (Flatau).

Action Item 24. Lead the development of a proposal for an IESA working group. This working
group will be jointly sponsored by PSMIP and POS (Tony Lee from POS and Hua
Lu Pan from PSMIP; by October 2007).

Action Item 25. Communicate to the Drought Working Group POS guidance regarding research
related to drought that could be examined by the Working Group or addressed
as part of the Drought Workshop (Dave, Siegfried)

Action Item 26. Provide a framework to organize/coordinate quality control of soil moisture data
for use in model validation  (Mike will work with Randy Koster, Kelly Redmond of
PPAI)

Action Item 27. Identify which of the CMIP3 models (used in the IPCC experiments) kept daily
and sub-daily model fields and then ask if these fields could be made available
to the research community for diagnostics on extreme events and the low
frequency phenomena that impact them (US CLIVAR Office).

Action Item 28. Gather a small group of interested scientists for a workshop to develop a
tractable plan for a Decadal Variability working group (Dan, Ben Kirtman). See
Action Item 3.

Action Item 29. Recommend to the developers of the Decadal Variability Working coordinate
with modeling centers (NCAR, GFDL), who are beginning to plan ~20 year
forecasts. This time scale was chosen as most models show a fairly consistent
response to greenhouse gas forcing over the next two decades (Dan + small sub
group).

Action Item 30. Communicate POSP suggestions regarding a high latitude variability Working
Group to Sarah Gille and assist her in revising the Working Group prospectus
(Gudrun, Dan, Mike, Sarah)

Action Item 31. Interact with International CLIVAR.  POS will provide the International Indian
Ocean panel with a summary of current research and outstanding issues on the
atmospheric response to Indian Ocean SST anomalies (Gabriel, Tony).
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Action Item 32. Encourage process studies in the Indian Ocean to take advantage of new in situ
measurements, including those collected by the INSTANT Program in the
Indonesian throughflow area (Tony to communicate encouragement to Int!l
CLIVAR Panels).

Action Item 33. Form a Salinity Advisory Science Team to push forward on the Salinity Working
Group recommendations. This advisory group will work with the community to:
1) develop an 'Implementation Plan' in 2008 with a 10-year vision, based on the
Salinity WG whitepaper, that will assist the Agencies (particularly NASA) to
articulate the research agenda being targeted in an expected agency BAA and
announcement of opportunity (AO); 2) facilitate and promote salinity process
studies to be carried out in the Aquarius era; 3) provide a forum for coordination
of observational, diagnostic, and modeling/assimilation activities related to
salinity; and 4)help plan a workshop on marine hydrologic cycle (2009). (Jim,
Tony, Eric Lindstrom)

Action Item 34. Draft a letter to German officials (these need to be identified and perhaps other
organizations, e.g. WMO) to request the release of marine data to ICOADS. The
letter should be signed by US CLIVAR chair.  H. Cattle from International CLIVAR
will also sign and send a letter when provided with the details (Alexey).

Action Item 35. Write an article for “CLIVAR Exchanges” newsletter to inform the community
about data recovery efforts, historical data sets that are available, potential
problems with the data, etc. (Alexey - essentially a summary of his presentation
to the panel).

Action Item 36. Discuss with Eric Itsweire (NSF), Eric Lindstrom (NASA), Jim Todd (NOAA) and
Mike Johnson (NOAA) the policies for data sharing and archiving for projects
funded by their programs. Discuss where the agencies feel the responsibility for
data formatting, standardization, archiving and serving should lie, with the PI or
with an archiving agency (e.g. NODC).  (Chris, Sarah, with PSMIP)

Action Item 37. Discuss with this US funding agency group the policies of our international
partners in programs such as RAPID/MOCHA and the CLIVAR Repeat
Hydrography program and how to ensure data quality and availability for future
climate studies (Chris, Sarah).

Action Item 38. Develop mechanism with PSMIP to identify potentially significant observations
made in process studies and evaluate the need to incorporate these
measurement systems into the global observing system for long term
monitoring (Mike, Sarah, Chris).  SEE ACTION ITEM 14.

Action Item 39. Develop recommendations to help the National Ocean Data Center (NODC)
decide how to best archive non-standard data and provide recommendations for
quality control and new products.  Perhaps invite a representative from NODC to
the next CLIVAR summit (Chris, Sarah, Mike).

Action Item 40. Arrange for briefing from agencies at the next CLIVAR summit on operational
requirements for upcoming satellite mission (Eric Lindstrom and US CLIVAR
Office).

Action Item 41. Review NPOESS documents and write letter to Mike Freilich (NASA) and Rick
Rosen (NOAA) specifying the climate requirements necessary for monitoring
climate. (Eric will send URL to POSP)

Action Item 42. Write a summary of satellite observational requirement to be used for the
Oceansobs!09 conference from various sources (e.g., NASA, NPOESS, GCOS,
JCOMM, WCRP). Encourage the research community to study the requirements
for satellite observations in climate research (Rong, Tony, Eric Lindstrom).

Action Item 43. Draft a prospectus by October 1st deadline to establish an IESA working group
(Siegfried, Jim, Hua-lu Pan (NCEP)) SEE ACTION ITEM 24
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2 Welcome and introductions
David Legler welcomed the attendees to Annapolis, MD and to the 2007 U.S. CLIVAR Summit.
He noted the many first-time attendees and recognized new members of the U.S. CLIVAR
Panels.

3 U.S. CLIVAR Report
Marty Hoerling highlighted activities and advances by the US CLIVAR Panels. In addition to
tasking Panel members to liaise with each of the eight process studies that are in various stages of
planning through completion, the Process Study & Model Improvement Panel (PSMIP) is
defining a rubic of best practices for process studies. They have also initiated a new Working
Group (WG) targeting Western Boundary Current regions (see report below). Noting the success
of current CPTs, the PSMIP will be focusing on planning for future CPTs. The Phenomenology,
Observations and Synthesis Panel (POSP) was supportive of recent workshops focusing on
decadal variability/predictability in the Atlantic sector. He also showed some projected significant
changes in drought conditions over the Americas and noted the importance of the POS and
Working Group efforts. The Predictions, Predictability, and Applications Interface Panel (PPAIP)
was active in identifying and carrying out best practices in S/I prediction. They have also initiated
a Post-Doctoral program to help bridge the prediction and applications communities. Finally,
Marty noted the effective leadership of US CLIVAR Panels and Working Groups and increased
engagement of agency and community interest.

4 Working Group Reports

4.1 Drought WG Science Report
Siegfried Schubert, co-chair of the Drought Working Group, reported on the activities of the
Working Group. In particular he noted the WG is working on developing a working definition of
drought that is useful for both the research/predictions and applications communities. A model
subgroup is developing a design for new modeling experiments to look at several models’
response to idealized patterns of soil moisture, SST, and other “forcings”. Several models will run
these experiments. He showed (as examples) NASA’s global model responses to major warming
signals in Pacific and Atlantic SST, indicating that the SW and Plains areas of the US are more
likely to have drought-like conditions when the Indo-Pacific (N. Atlantic) is cold (warm)
compared to the influence of just the Pacific of Atlantic. The Working Group is beginning
planning for a drought-themed workshop in late 2008.

4.2 MJO WG Science Report
Duane Waliser, co-chair of the MJO Working Group, reported on the progress of the MJO
Working Group. The working group has completed diagnostics for assessing model simulations
and is beginning to use these diagnostics in models. The substantial scientific theme pages on the
MJO website were also noted. A general strategy and description of MJO metrics have been
developed and place for public use on the MJO website. Calculation codes for these metrics are
also available and feedback was requested. The working group is currently examining diagnostics
of the MJO. More focus is on modeling the MJO correctly rather than the actual impacts of the
MJO. The uniform application of these MJO diagnostics to a number of GCMs is underway.
Analysis and results will be presented at the MJO workshop, planned for 5-7 November 2007 at
the Beckman Center in Irvine, California. An attendance of 75 people is projected. Specific
processes within the MJO are not being examined until the diagnostics are complete.
Questions were raised about the value of MJO forecasts to the community. Should CLIVAR look
towards that? While THORPEX has TIGGE, a data archive system, it will only do 10-day
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forecasts in real time. No retrospective forecasts will be done, so an MJO Working Group effort
to compile retrospective forecasts might be useful. It was noted that there is currently no direct
interaction between the MJO Working Group and the U.S. CLIVAR Panels at the moment.

4.3 Salinity WG Science Report
Jim Carton announced that the Salinity Working Group Report had just been published and
copies were available at the summit. Carton noted that salinity has two aspects: 1) as a tracer of
the hydrological cycle; and 2) how the changes in salinity in the mixed layer are affecting the
ocean (and hence the transport and storage of heat within the global climate system, which may in
turn impact significant events such as droughts). He also noted that salinity is a diagnostic tool of
interest to modelers, both atmospheric and ocean modelers. Early work with salinity in data
assimilation, as in ECCO, offers great potential at better understanding the role of salinity in the
ocean. Lastly, Carton highlighted several recommendations from the report including
augmentation of several in-situ observing systems to better constrain salinity and E-P fields and
products, and planning for a control volume type process study where the complete freshwater
and heat cycle could be monitored.

4.4 Western Boundary Current WG Science Report
Kathie Kelly, co-chair of the Western Boundary Current Working Group reported on the progress
of the newly formed Working Group. The goals and key scientific issues that the group will
engage in were presented. Within the next two years, the group hopes to foster parallel analyses
between the two field projects, KESS and CLIMODE, which are focused on similar air-sea
interactions but in different ocean basins, and to publish a paper on outstanding science issues in
these regions. To date, the working group has examined existing research in the western boundary
current regions, specifically targeting ocean front air-sea interactions and large-scale air-sea
interactions. A summary of the scientific similarities between CLIMODE and KESS were
presented. The Working Group will hold their first meeting in Portland, Oregon during 23-24
August 2007.

4.5 Atlantic Meridional Overturning Circulation (AMOC) initiative
Kathie Kelly, co-chair of the US AMOC Planning Team, reported on the plans for a new US
program focusing on the Atlantic Meridional Overturning Circulation. She noted that the AMOC
activity was one of four Near-Term Priorities as laid out in the Administration’s Ocean Research
Priorities Plan (ORPP) and was envisioned to cost $5-15M per year (hopefully new funds David
Legler pointed out). She noted the Planning Team has already met and identified guiding
questions: What is current state (and recent variations) of the AMOC? How will/has it changed?
What are the causes of AMOC variability? Can those changes be predicted? What are the impacts
of the AMOC on other aspects of the climate system? The Planning Team is developing a 5-yr
Implementation Guide that will be released Fall 2007. She also noted the AMOC effort will
consider relevance to the carbon community and that Tom Haine is active on the Planning Team.

5 International CLIVAR / WCRP Report
Howard Cattle, from the International CLIVAR Project Office, briefed the summit attendees on
the ongoing work and directions of International CLIVAR. There is current movement in the
WCRP towards earth-system models, prediction across all time scales, and syntheses through
reanalysis, and a link to applications. Several cross cutting activities among all the WCRP
projects have been identified: Anthropogenic Climate Change, Seasonal Prediction, Decadal
Predictability, Monsoons, Extreme Events and Climate, International Polar Year, and Sea Level
Rise. CLIVAR will take the lead on Anthropogenic Climate Change, Seasonal Prediction,
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Decadal Predictability, Monsoons and Extreme Events (joint with GEWEX). Cattle further
identified which CLIVAR panels would be engaging in these cross cutting activities.
For example, a Pan-WCRP multi-model Global Seasonal Prediction Experiment was launched at
the WCRP workshop on Seasonal Prediction in Barcelona, Spain (June 2007). This experiment
will test the hypothesis that “there is currently untapped predictability due to the interactions and
memory associated with all the elements of the climate system”. CLIVAR’s WGSIP will be
taking the lead. In addition, the JSC is looking to integrate existing efforts in an overarching 5-
year “Integrated Monsoon Study 2007-2011” with global focus building on Year of Tropical
Convection (YOTC) and including links to THORPEX. CLIVAR’s AAMP and the U.S.
CLIVAR MJO Working Group could be heavily involved. Meanwhile, the Extreme Event
activity is looking for ways to integrate with the U.S. CLIVAR effort of DRICOMP. Discussions
for a joint workshop in fall 2008 are ongoing. Regional CLIVAR panels will be examining
decadal variability and predictability. While the Pacific Panel focuses on the PDO and it’s
association to SST anomalies and drought, the Atlantic Panel will be examining the MOC and
evidence from coupled GCMs that the AMOC is partly predictable on decadal timescales. Both
panels will consider decadal modes of variability in the context of increasing greenhouse gas
concentrations. There is also a proposed cross-cutting modeling effort driven jointly  by WGCM
and WGSIP to provide estimates of decadal predictability and estimate of the impacts of
greenhouse gas forcings.
The next CLIVAR SSG meeting will be held 11-15 September in Geneva. Panel and Working
Group progress will be examined. The SSG will consider how CLIVAR can take a more active
role in the WCRP cross cutting themes, as well as CLIVAR’s legacy.

6 VOCALS Science presentation
Roberto Mechoso provided an extensive update on planning for VOCALS. The SE Pacific (SEP)
region is characterized by a number of challenging environmental conditions which contributes
towards variability in this region being poorly simulated in ocean-asmosphere GCMs. VOCALS
objectives include improving CGCM simulations in this region ; and advancing understanding
and model representation of aerosol indirect effects over the SEP. VOCALS will employ models,
special in-situ observations of the ocean (ships) and atmosphere (planes), as well as other
monitoring information (satellites, buoys, etc) to address these objectives. During the VOCALS-
REX field campaign in October 2009, ships, and several aircraft will sample the SEP region.
VOCALS is successfully attracting resources from several US agencies (including ONR) as well
as international participation for this campaign. VOCALS will have significant open ocean, near-
coast, and land-based observational activities during the field campaign. US agencies will
consider VOCALS field campaign proposals beginning later in 2007. The VOCALS modeling
strategy is based on multi-scale hierarchy of models (e.g. regional ocean models would be
considered in concert with an ocean GCM) and initiation of several modeling experiments are in
the planning stages (for example, pre-VOCALS atmospheric model forecast/analysis assessment,
ie Pre-VOCA). Numerous hypotheses regarding cloud-aerosol-precipitation and coupled ocean-
atmosphere processes have been posed and coordination of PI proposed activities to test these
hypotheses is starting. Planning is well underway for the field campaign and modeling activities
will continue to receive attention in advance of VOCALS. Roberto encouraged US CLIVAR and
the community to learn more about VOCALS and to become involved in this major research
effort: www.eol.ucar.edu/projects/vocals

7 Charge to the panels
David Legler provided a template to each of the panel for reporting at the end of the summit. In
addition to discussing panel previous year activities, he asked each panel to consider their
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progress on the two foci identified during the 2006 US CLIVAR summit: Drought and Decadal
Variability/Predictability. Discussion of these foci should center around: synthesizing existing
knowledge of the foci and capabilities within the panel; assessing opportunities and articulating
panel goals related to the foci; and devising an actionplan (e.g. set of activities) to achieve these
goals.

8 Roundtable discussion on Decadal Variability/Predictability
The second day of the Summit started with an introduction by David Legler who pointed out that
the seminal National Academy report “Decade to Century Scale Climate Variability and Change,
A Science Strategy” was written almost ten years ago (1999). He noted that many of the same
overarching questions in the report are probably still valid today. The purpose of the roundtable
discussion was to describe how the decadal variability/predictability research picture has
advanced and how it is different now, to provide insight into current research challenges and
questions, and to identify and discuss future research directions to respond to these challenges.
Four scientists; Matt Newman, Dan Vimont, Tom Delworth, and Claude Frankignoul (presented
by Terry Joyce), provided their assessments of decadal variability and its predictability in the
Atlantic and Pacific regions, followed by a brief open discussion on the topic. A summary of the
presentations is provided here and the reader is encouraged to read an article by these authors in
the US CLIVAR Variations Newsletter
(http://www.usclivar.org/Newsletter/VariationsV5N2/DecVar_Newsletter.pdf).
Observed decadal variability in the Pacific and Atlantic
In the midlatitude Pacific and Atlantic basins, sea surface temperature (SST) variability is
reasonably well described by a stochastic modeling which the ocean integrates forcing from the
midlatitude atmosphere. The resulting SST red noise will have substantial variance on decadal
timescales even in the absence of physical processes that act on decadal timescales. Moreover, the
fraction of variance on decadal timescales can be enhanced by relatively minor extensions of this
“null hypothesis”, such as by including not only random chaotic weather but also an interannual
component, and by noting that wintertime reemergence increases the year-to-year persistence of
upper ocean thermal anomalies. On the other hand, there are physical processes in both the
Tropics and midlatitudes, both internal to the ocean and coupled air-sea interactions, acting on
decadal (or at least longer than annual) timescales that might be expected to produce variance
above the red noise background. This suggests an important scientific issue: a distinction needs to
be made between decadal variance, or the integrated power of SST spectra for periods greater
than about 10 years, and decadal variability, or that portion of the variance due to physical
processes with intrinsically decadal timescales.  An answer to this problem could then allow
determination of decadal predictability; that is, an evaluation of potential long-range forecast skill
given the presence of both decadal red noise and physical processes.
Some preliminary progress might be made by addressing the predictability problem empirically,
even before a full understanding of the physical processes giving rise to that predictability.
Newman’s (2007-J. Climate) multivariate rednoise model of observed  Pacific SST produces
modes similar to ENSO and the Pacific Decadal Oscillation (PDO) with long periods but short
decay times and thus limited predictability on the order of a year or two, but also found two
distinct patterns with encouraging levels of multi-year potential forecast skill: the first a
centennial trend (anthropogenic effects), the other a potentially “natural” mode poorly simulated
by current coupled models. This raises another key question critical to the predictability problem:
can we, (and if so how do we) distinguish between natural and anthropogenic origins of decadal
variability?
Tropical Pacific decadal variability bears a strong resemblance to interannual ENSO variations,
suggesting that the two phenomena are related.  This relationship is made clear by attempts to
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reconstruct tropical Pacific decadal variability using spatial structures associated with interannual
variability (Vimont, 2005).  This exercise reveals that the spatial structure of “ENSO-like”
decadal variability is reproduced by averaging over precursor, peak, and antecedent variability
associated with the interannual ENSO cycle.  This includes an influence of midlatitude
atmospheric variability.  This relationship between Pacific interannual and decadal variability
provides a null hypothesis for tropical Pacific decadal variability, and a metric for testing model
simulations of decadal variability.
Decadal to multi-decadal variations in the Atlantic basin appear in the observed record and in
coupled model simulations, and are characterized by broad-scale warming over the entire Atlantic
north of the equator that varies irregularly on a roughly interdecadal time scale.  Model analyses
suggest that the variability is linked to the meridional overturning circulation (MOC), which also
appears to set the interdecadal time scale.  One strong influence on this variability appears to be
the North Atlantic Oscillation (NAO) via both mechanical and buoyancy forcing and forcing of
deep convection through surface fluxes. Deep convection, in turn, is heavily influenced by
advection of salinity anomalies into the convective regions.  Uncoupled ocean model simulations
with more realistic surface forcing are unable to reproduce the lag-lead relationships between the
gyre circulation and the MOC that are found in coupled models, showing instead an in-phase
behavior (Deshayes and Frankignoul, submitted).  Reconciling different time scales and physical
relationships in studies of North Atlantic interdecadal variability will require improved model
simulations, better theoretical understanding of western boundary currents, improved
observations, assimilation of salinity into ocean reanalyses, and increased availability and
analysis of proxy records.
Whatever natural decadal variations do exist will soon be mixed with anthropogenically induced
climate variability, if they are not already. Large decadal variations are evident in ensemble
simulations of Atlantic variability. A trajectory that includes a large cooling trend over the next
few years (due to natural decadal variations) would likely generate a very different societal
response than a trajectory that includes warming over the next few years.  This motivates
additional understanding of the source of decadal climate variations, regardless of whether these
natural variations will ever be predictable.
The Decadal Variability and Prediction Problem
In contrast with the seasonal and interannual prediction problem, the decadal prediction problem
is in its infancy.  One obstacle in proceeding towards decadal prediction is the difficulty in
applying the paradigm of interannual variability and prediction to the decadal variability and
prediction problem. For example, there does not appear to be so clearly a defined decadal
“phenomenon” (as there is for ENSO).  Large scale patterns, such as the PDO, do not dominate
decadal variability to the same degree as ENSO dominates interannual variability, and moreover
may represent the superposition and/or convolution of several mechanisms.  Furthermore, models
are not yet able to consistently reproduce the spatial and temporal structure of decadal variability
in the observed record, making it difficult to distinguish between various definitions of, or
mechanisms responsible for, decadal variability in nature.  It is not clear whether the decadal
variability and predictability problem can or should be addressed with the phenomenon /
mechanism approach, yet a better approach is also not immediately obvious.
Decadal prediction will undoubtedly require a new set of expectations, tools, and deliverables to
supplement those currently employed for seasonal to interannual prediction.  Some examples
include:  identification of expectations (from user and science communities) for deliverable
decadal predictions, incorporation of boundary forcing (anthropogenic and random) and the
“initial value” into prediction experiments, improvements in theory and model simulations of
decadal variability, sustained ocean observation systems, improved ocean assimilation, and better
quantification of the anthropogenic contribution to decadal variability.  In particular, the
anthropogenic contribution to decadal variability may have been profound in the past, so that
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defining natural decadal variability from the short observational record is quite difficult. Yet the
current generation of coupled models does not appear to adequately simulate observed decadal
variability, likely limiting skill of future decadal projections that must include both anthropogenic
and natural components. Understanding how to distinguish between natural and anthropogenic
influences upon past and future decadal variability, and how they may interact, is a crucial – and
perhaps even the central – problem for decadal prediction.
In summary, the main points of the presentations were
Decadal variance in the Pacific is well simulated by simple stochastic models involving the
surface mixed layer and wind-driven circulation.  Variability in the Atlantic involves the Atlantic
meridional overturning circulation (AMOC) that is excited by atmospheric variability.  Though
more complicated theories exist that may generate potentially predictable decadal variability in
both basins, it is difficult to verify their importance in the observed record or in model
simulations.
In the recent past and near future decadal variance will be produced by both natural and
anthropogenic signals; separating these signals is imperative for honing existing theories of
decadal variability as well as projecting future climate change.
Directions, and even objectives, of decadal predictability are not well defined; it is not clear
whether the “phenomenon / mechanism” paradigm for ENSO prediction will be applicable.
The discussion raised several points including the potential value of developing prediction
capabilities of decadal variability even if all of the mechanisms may not be understood.
Moreover, while in the Pacific the sources of predictability may be many, and the level of
predictability relatively uncertain, model experiments in the Atlantic suggest changes in the
AMOC may be predictable on decadal time scales. Lastly, there was some discussion of
establishing a Working Group on decadal prediction to develop further directions and suggestions
for research on the topics discussed during this session.

9 IASCLIP
David Enfield (NOAA-AOML) gave an overview of the motivation and planning for an Intra-
Americas Study of Climate Processes (IASCLIP). David first noted that the Intra-Americas is
home to over 100 million people who are impacted by climate variability. The IASCLIP
program’s aims are to improve our understanding of the climate processes in the IAS region on
time scales from seasonal to multidecadal and beyond, improve the ability of dynamical models
to simulate and predict IAS-influenced climate variability on multiple time scales, and cooperate
with other entities (IAI, IRI) to foment climate extension and outreach to stakeholders based on
improved capabilities. David noted this was the first time climate processes in the IAS region
were addressed collectively. He showed the range of the climate variability in the IAS (e.g.
precipitation, extremes, monsoons) and the numerous processes (e.g. ENSO, MJO, Atlantic
Warm Pool, hurricanes, and aerosol interactions) affecting them. He also provided several
proposed hypotheses that could focus IAS research efforts. David suggested that a program of
diagnostics and modeling (2008-2011) to identify and diagnose relevant processes and how well
models replicate them, field campaign (if required – 2012/13), and analysis/synthesis/modeling
(2012-2014) is being suggested by a group of interested scientists. Lastly, he presented an outline
of activities that would advance planning for IASCLIP, and sought input and help from US
CLIVAR.
There was a suggestion that modelers should be incorporated into IASCLIP planning. Moreover,
there was a suggestion that IASCLIP hits on 2 problems with GCM’s: cumulus parameterization
and aerosol-ice interactions (cirrus anvils, ice microphysics). IASCLIP could provide (with
proper design) an assessment of these parameterizations.
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10 Agency interactions with US CLIVAR
Several federal program managers provided comments to the US CLIVAR Summit. They noted
the value of the US CLIVAR meeting discussions and actions, and that has been evident in the
increased visibility of CLIVAR-recommended activities in announcements over the past several
years. However, it is not always possible for agencies to respond in direct lockstep to
recommendations. The best practices ideas are a good strategy, but more communication with the
community is required. Accountability is important, so plans with milestones would be helpful.
The Working Groups have been especially beneficial. There was a call for closer interactions
between the Panels. The agencies still need help communicating the value of CLIVAR to upper
management. It would be helpful if CLIVAR could address long-term data stewardship issues and
continued to provide feedback on field campaign planning and coordination.

11 US CLIVAR Legacy
Marty Hoerling presented his thoughts on legacies for US CLIVAR. His suggestions included
developing the capability to rapidly respond to climate situations so as to be societal relevant;
getting information to agencies and decision-makers. For example, CLIVAR could be very
instrumental in answering key questions regarding drought in the western US…was it caused by
anthropogenic or natural forcings? Additionally, for decadal variability/predictability, key
questions such as identifying favorable conditions of large-scale development of storms/extremes
would have immense value. Will the US see a warming over the next 30 years? Lastly, Marty
challenged CLIVAR to continue to focus on improving processes in coupled climate models by
getting relevant processes correct.

12 Closing remarks
David presented draft action items and a proposed timeline of major activities which all agreed to
pursue. The date and location of the 2008 Summit Meeting will be announced by the end of the
year. Lastly, he recognized and thanked the outgoing members of the Panels for their service to
US CLIVAR.

13 Predictions, Predictability & Applications Interface Panel Report

13.1 Climate Prediction Applications Postdoc Program (CPAPP).
Lisa Goddard provided an update on the CPAPP program, initiated by the PPAI panel.  The
current status is that the program is in its pilot phase.  There will be 3-post-docs funded by
NOAA at 50%. The rest of the funding from come from the Decision Making Institution.  In
January 2007, there was an initial meeting of the oversight committee, and development of 2-
page program prospectus draft.  Then in August 2007, the oversight committee met with
institutional partners to develop themes for program announcement and solidify the application
process.  It was anticipated that in September/October 2007, the program announcement would be
released.  The following decision making institutions are involved at this point:  USBR, Tampa
Bay Water, USDA, and DOE/Batelle/PNNL. There are ongoing discussions with four other
institutions.
Action Item 1. Work with Meg Austin, Director of the UCAR visiting scientist program, to

institute the CPAPP program.  (Lisa Goddard, Kelly Redmond, Ben Kirtman)

13.2 WCRP seasonal prediction workshop (June 2007, Barcelona, Spain).
Ben Kirtman attended the WCRP seasonal prediction workshop and provided the panel with his
view of the consensus emerging from the workshop.   The main points were:  Maximum
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predictability on these time scales has not been achieved, and because model errors continue to
limit forecast quality, additional model calibration efforts are needed.
Currently, multi-model ensembles are used to quantify forecast uncertainty; however it was noted
that this method is ad hoc, and cannot be a justification for ignoring the need to improve models.
A need was identified for baseline procedures for assessing seasonal prediction.  These
procedures relate to validation, best practices, non-stationarity, and application models.  Though
there was no action item emerging from this presentation, prediction on seasonal to interannual
time scales continues to be a panel focus, and it was important to have an overview of this
workshop.

13.3 Prediction on decadal to centennial time scales.
We had a discussion of best practices.  The main conclusion was that modelers shouldn’t be
putting unrealistic parameters in models just to fix their climate biases.  Whether or not to
develop a best practices protocol for prediction on these time scales will be discussed at the next
meeting.

13.4 Best practices in downscaling.
Because of the growing reliance on dynamical and statistical downscaling to supply climate
information at the regional scale and at high resolution, we felt our panel should begin to exercise
some leadership on best practices.  We started on a list, and developed a consensus on some
elements.  For example, we believe regional model predictions should take into account
uncertainty in the larger-scale fields.   There is a need for balance between statistical and
dynamical downscaling techniques.  It is not clear that dynamical downscaling is necessarily
superior.
Action item 2. Refine the statement of best practices in downscaling and forward it to the

agencies for consideration .  (Alex Hall, Kelly Redmond, Simon Mason)

13.5 Decadal predictability working group.
We had internal discussions on this critical issue, as well a dialogue with the POS panel and a
focused conversation with key participants after our joint session with POS.  A need was
identified to control the scope of the working group so that it has a tractable set of problems that
are also useful in meeting the growing demand for decadal prediction.  We decided this issue is
too difficult to confront in the summit format.
Action Item 3. Organize a two-day decadal predictability workshop with aims of  facilitating

focused discussion on topics discussed at the Summit and to reformulate a
Decadal Predictability Working Group prospectus.  Some panel participation is
expected. (PPAIP)

13.6 Applications Interface Working Group.
Because there is a need for mechanisms to facilitate communication between producers and users
of climate data, particularly as resolution of climate data increases, we discussed initiating an
applications interface working group.   The applications communities of interest are water
resources, ecology, fire, fisheries, agriculture, energy use and production, and human health.
There are many examples of communication gaps between the downscaling and applications
communities.  For example, what do these users wish climate modelers would have saved?  Do
users understand capabilities and limitations of models (e.g. that model prediction may be a
PDF)?  The aim of this working group would be to develop a two-way dialogue from the
beginning of climate forecast conception.  Establishing this working group would address our
goal of improving predictions of ecosystems and water resources.
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Action Item 4. Develop a prospectus for an Applications Interface Working Group in time for
the November 1, 2007, deadline. (Kelly Redmond, Alex Hall, Simon Mason)

13.7 Seasonal/Interannual prediction review for N America.
The results of this review are complete.
Action Item 5. Finish writing a review manuscript addressing N. American S/I prediction (Lisa

Goddard).

13.8 IASCLIP
We had a presentation on IASCLIP in our joint session with PSMIP.  We debated whether to take
a more active role in IASCLIP, but concluded that our panel has sufficient oversight of IASCLIP
through membership overlap with VAMOS.

13.9 Tropical Biases AO
NOAA announced a funding opportunity for FY 2008 for the study of tropical biases in coupled
models.  We discussed this AO, and concluded that we should provide some feedback to the
agency on the most pressing needs in this area.
Action Item 6. Provide 1-page white paper to the IAG on the research priorities addressing

tropical biases in climate models. (Ben Kirtman, Wayne Higgins)

13.10 Tropical Biases working group
We concluded that a working group on tropical biases is highly desirable, but that the timing is
not right for it now.
Action Item 7. The development of a Tropical Biases Working Group will be taken up at the

2008 summit. (Ben Kirtman)

14 Process Studies and Model Improvement Panel Report

14.1 Climate Process Teams
The current USCLIVAR climate process teams were initially funded for 3 years beginning in
2003, and the two ocean mixing CPTs had their funding extended for a further 2 years. As a result
the current round of ``pilot’’ CPTs will end in fall 2008. Since the funding agencies are in general
in favor of continuing the CPT program, we are therefore motivated to begin the process of
developing recommendations for new CPTs.
We began by reviewing the two current ocean CPTs, with a view to identifying the lessons which
have been learned from these pilot CPTs which could guide future CPTs.
We have developed a list of criteria for successful CPTs, on which we have received feedback
from modeling centers. These are:

•  Relevance: A process which is poorly represented in state-of-the-art climate models, where
improved representation will lead to improved/more credible climate simulations

•  Readiness: A process where recent developments from theory/process modeling/obs are ready
to be transferred to climate models

•  Focus: Narrow well-defined focus
•  Model independence: Topic of interest to multiple climate model development teams
•  Commitment: A CPT should be led by someone able to fully commit to the CPT activity, and

whose career will benefit from the success of the team.
We are now in the process of collecting input from US and international climate model
developers concerning possible topics for new CPTs. We will propose the establishment of a
committee of experts, consisting of a mix of observationalists, process modelers and climate
model developers, to write one or more white papers (perhaps dealing separately with atmosphere
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and ocean topics) providing recommendations for new CPTs, incorporating the feedback from
model developers. This committee will meet during the next 6 months, with the white paper to be
written within the next year. Jay Fein informed us that NSF-ATM is currently committed to
several large field programs, so will not fund a new CPT until 2009, and Eric Itsweire told us that
NSF-OCE can take a year’s break from the CPTs without putting the funds in jeopardy for future
years. Hence we are following a timeline to begin new CPTs in 2009.
Action Item 8. Propos e the formation of the CPT white paper committee/Working Group ,

including appropriate terms of reference (Legg, Large, and Flatau; by the end of
September) .

14.2 Best Practices for Process Studies
Motivated by the desire to ensure that USCLIVAR process studies ultimate lead to improvements
in climate models, over the past 18 months PSMIP has developed a set of ``best practices’’ for
process studies. The goal is to ensure that (a) process studies are designed in such a way as to
measure quantities which need to be known in order to improve climate models representation of
a particular process and (b) the data from the process study continue to be useful to model
developers long after the end of the process study. We discussed the wording of the best practices
and the approach we will take to persuading process study PIs to implement them. The updated
best practices are:

•  Modelers and observationalists should be integrated in the study from the planning stage
onward,

•  Synthesis data sets should be created that can be used as benchmarks for assessing and
validating models,

•  Broad use of the data should be encouraged through:
•     - open data policies
•     - centralized access to all components of experiment
•     - archiving data in format intended for broad use

Action Item 9. Write a BAMS inbox article to publicize the best practices for Process Studies
(Legg and Cronin by the end of 2007) .

Action Item 10. Forward PSMIP recommendations on best process study best practices
(process study liaison; after the summit). Request annual updates from process
study PIs regarding implementation of best practices  (process study liaisons).
Review process study progress at the annual summit (PSMIP).   

14.3 Data Stewardship
A continuing concern of PSMIP is that when a field program ends, there is no consistent method
to ensure both intermediate and long-terms storage and access to process study data sets. During
the last year a PSMIP subcommittee for data stewardship, consisting of Legler, Cronin, Joyce and
Johnson began discussing these problems and possible solutions. David Legler presented an
interim report from this subcommittee.
JOSS/EOL is already independently implementing "best practice" approaches to data stewardship
for the USCLIVAR meteorological process studies (EPIC, NAME,VOCALS, IASCLIP) under
the VAMOS umbrella. However, NODC is the usual repository for data for the oceanographic
community for NSF, but links between data sets in a process study and even between individual
data sets and the process study itself are lost at NODC. NSF ATM, OCE; NASA; and NOAA all
have different ways of long-term archiving of data, and an important goal for PSMIP is to
coordinate the data storage and access for USCLIVAR process studies funded by these different
agencies. JOSS may be the best solution for long-term archiving, but funding mechanisms still
need to be addressed.
In the immediate term, PSMI will aim to ensure that current and recent USCLIVAR process
studies ensure long term storage and access of data sets. We will concentrate on the PI- level
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integration of calibrated data in geophysical units and meta data BEFORE the end of the
CLIVAR process study. Also we recommend the assembly of a complete list of manuscripts
resulting from the study and the value-added data that may have been compiled for the
publications on the list. While data do not need to be physically together initially [links will work
OK], it is necessary to 1) have a centralized portal into ALL data & meta data sets associated with
a process study , and 2) before a study ends, physical assembly is required.
Johnson is replaced by Flatau on the PSMIP sub-group, which now comprises Legler, Cronin,
Joyce and Flatau.
Action Item 11. Discuss ideas and strategies for data stewardship with funding agencies,

leaders of past major field campaigns (Data stewardship subcommittee).

Action Item 12. Examine the possibility of organizing a workshop to address these questions
and to make recommendations for best practices and strategies for provision of
information and data from major field campaigns (data stewardship
subcommittee)

Action Item 13. Encourage best practices for data archiving in current and recent USCLIVAR
process studies, as well as identifying the most valuable process studies and
field campaigns over the past 10 years and encouraging long-term archiving and
accessibility of their data (data stewardship subcommittee and PSMIP )

14.4 Process Study contributions to the observing system
Process studies often provide information which could be useful in making decisions
regarding updates to the longer-term climate monitoring system, as well as sometimes
providing instrumentation which could remain in place after the end of the intense
observing period. PSMIP and POS discussed how to encourage process studies to
contribute in these ways to the longer-term monitoring system.
Action Item 14. Request feedback from process study PIs regarding recommended changes or

modifications to the sustained observation program. The appropriate time for
such requests will be when a process study enters a mature phase of data
analysis and synthesis. If this feedback suggests a possible update to the
observing system, this should be communicated to the POS panel (initiated by
process study liaisons).

14.5 Underway and post-field phase process studies
USCLIVAR process studies have all been assigned two panel liaisons, one lead and one
secondary. All process studies were contacted by the lead liaison prior to the summit, to
request progress reports, particularly with regards to implementation of the PSMIP best
practices. Panel lead liaisons gave a short presentation on each process study. (Lead
liaisons are listed first in the following).
14.5.1 DIMES (PSMIP liaisons: Raf Ferrari and Terry Joyce)
This US/UK field program to measure diapycnal and isopycnal mixing in the southern
ocean will begin its field phase in 2009. While model analysis and process study
modeling are important components of DIMES, PSMIP recommends that developers of
models used for climate studies are involved, by perhaps inviting representatives of
model development teams to DIMES PI meetings, to ensure that results from the field
campaign lead to improved climate model parameterizations in future.
Action Item 15. Communicate PSMIP recommendations to DIMES PIs by end of September 2007

(Raf Ferrari)
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14.5.2 EPIC (PSMIP liaison: Paquita Zuidema and Meghan Cronin)
This program completed its field phase in 2001. PSMIP recommends that there should be a
centralized access to all the data. PSMIP would like EPIC PIs to consider how their data
stewardship can serve as a model for VOCALS, since many of the same people are involved in
both field experiments.
Action Item 16. Communicate PSMIP recommendations to EPIC PIs by end of September 2007

(Paquita Zuidema)

14.5.3 KESS (PSMIP liaison: Meghan Cronin and Terry Joyce)
This program to quantify the dynamic and thermodynamic processes governing the variability of
and the interaction between the Kuroshio Extension and the recirculation gyre completed its field
phase in 2006. KESS PIs have constructed a centralized website for KESS data. PSMIP
recommends that a  bibliography of papers resulting from KESS be linked to the website, and that
level 3 data sets, used in the publications, be added to the level 2 data and meta data currently
linked to the website.
Action Item 17. Communicate PSMIP recommendations to KESS PIs by end of September 2007.

(Meghan Cronin)

14.5.4 CLIMODE (PSMIP liaison: Terry Joyce and Raf Ferrari)
The field phase of this project to study the dynamics of  subtropical mode water of the North
Atlantic is still ongoing. At this stage, PSMIP simply encourages the PIs to continue their
exciting work, and to think about how they will manage the longer-term storage and access to the
data post field-phase.
Action Item 18. Communicate PSMIP recommendations to CLIMODE PIs by end of September

2007 (Terry Joyce)

14.5.5 VOCALS (PSMIP liaison: Paquita Zuidema and Piotr Flatau)
This process study is aimed at reducing systematic errors in coupled GCMs in the south eastern
pacific region, and improving understanding of aerosol indirect effects over the SE Pacific.
Roberto Mechoso, acting on behalf of VOCALS, presented the program to the panel. Proposals
are being submitted this summer, and the intensive field phase is planned for 2008. PSMIP is
impressed by the degree to which the field program has been guided by and coordinated with
large-scale modeling efforts. The inclusion of EOL as the data guardian is a positive
development.
Action Item 19. Keep VOCALS team leadership apprised of PSMIP concerns and

recommendations as VOCALS experiment gets underway. ( Zuidema)

14.6 New Process Studies
Several possible future USCLIVAR process studies were discussed.
14.6.1 MINI-PUMP (Panel liaisons: Meghan Cronin, Bill Large and Raf Ferrari)
Mini-PUMP (Pacific Upwelling and Mixing Process Study)  is a possible future process study
concerning Pacific upwelling, replacing the much larger earlier proposed (and not funded)
PUMP. Currently several PIs who were part of the PUMP planning process have received
funding for ocean microstructure measurements. Any future Mini-PUMP must be based on
evaluation of these results.
Action Item 20. Request progress reports from the currently funded Mini-Pump PIs, by next

summit (Cronin and Large and Ferrari) .

14.6.2 SALINITY Process Study
An outcome of the now concluded USCLIVAR Salinity working group was a suggestion for a
future process study focused on salinity, to coincide with the Aquarius satellite mission. PSMIP
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discussed the form such a process study might take, and locations where direct evaluation of
salinity budgets would be useful.
Action Item 21. Request plans for implementation of the salinity process study

recommendations from the Salinity WG members, by end of 2007 (Large and
Ferrari)

14.6.3 IASCLIP (Intra-Americas Study of Climate Processes) (Panel liaison: Xubin Zeng)
IASCLIP is a study proposed to focus on climate processes over the intra-Americas region. Dave
Enfield presented the IASCLIP motivation and proposed work plan to PSMIP and POS. The
science and implementation plans for IASCLIP has been reviewed by the International CLIVAR
VAMOS panel, and following positive feedback, is currently being revised. At the request of the
NOAA CPPA program, PSMIP will also provide an evaluation, once the current revisions are
complete.
Action Item 22. Coordinate PSMIP!s evaluation of IASCLIP, by spring 2008 (assuming the

revised plans are received in late 2007) ( Zeng)

14.6.4 Aerosol process studies
A review of recent, ongoing and future aerosol-related process studies was provided by Flatau, to
provide background to discussions of future CPTs, which could include an aerosol component if
this is deemed to be an area where understanding is sufficiently advanced and the issues
sufficiently focused to be amenable to the CPT approach.
Particular studies discussed included PACDEX, ARM China 2008 and VOCALS.
Action Item 23. Forward r eview of recent, ongoing, and future aerosol-related process studies to

the planned CPT white paper committee ( Flatau).

14.7 What constitutes a USCLIVAR process study?
In order to clarify the process by which process studies are brought under the perview of PSMIP,
we discussed the mechanisms by which a process study may be brought to PSMIP. There are
several routes:

•  The IAG requests that PSMIP evaluate a proposed process study
•  The process study PIs request that PSMIP evaluate a process study
•  Panel members work with PIs to develop a new process study
•  Enhanced monitoring efforts should be overseen by POS. PSMIP is open to working with any

process study that approaches the panel to evaluate whether it fulfils USCLIVAR goals and
practices and can therefore be adopted as a PSMIP process study.

14.8 Data-assimilation
In a joint session with POS there was discussion on data assimilation models and systems and
their uses for process studies. Suggestions were made that Observing System Sensitivity Studies
(OSSE) can be used to find locations for maximum impact and guide process studies. Model
sensitivity may also be used to suggest process studies. While atmospheric and ocean data
assimilation systems are now mature, there is recognition that issues remain to be solved for
coupled assimilation systems/Integrated Earth System Analyses (IESA).
Action Item 24. Lead the development of a proposal  for an IESA  working group. This working

group will be jointly sponsored by PSMIP and POS (Tony Lee from POS and Hua
Lu Pan from PSMIP; by October 2007).

14.9 SI Prediction
The topic of seasonal-to-interannual prediction arose several time in discussion. In joint session
with PPAI, Ben Kirtman summarized the proceedings of the recent WCRP seasonal prediction
workshop. Based on this discussion and others during the course of the summit, PSMIP endorses
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the view that there is still untapped skill to be mined in seasonal to interannual (SI) prediction,
including with respect to forecasting ENSO. As such, the panel was unanimous in recommending
that the IAG must continue to fund SI predictability research. In particular reliable
decadal/extreme forecasts require improved SI prediction skill.

14.10 Decadal/Extremes research
Along with the other panels, PSMIP was charged with developing a contribution to research on
decadal variability and extremes such as drought. We were asked to identify the key questions
that should guide research activities, and the key research gaps. The panel noted that the
important processes that may provide skill for forecasting decadal variability or extremes such as
drought are currently unknown. We hope that both the drought working group and proposed
decadal variability working group might help to identify the key processes to include in
prediction models. Such processes might include watermass transformation, fresh water storage
and release, aerosol-radiation interaction, air-sea coupling and transmission of signals through
boundary currents/waves for decadal variability, while for drought key uncertainties include the
soil/vegetation-atmosphere coupling, role of dynamics vegetation, the role of the ocean, and
aerosol-radiation-vegetation coupling. For decadal variability we focused on the need to define
observable metrics against which coupled model simulations can be evaluated. Currently models
often focus on the meridional overturning circulation in describing Atlantic decadal variability,
but this has not been an observable quantity for the time-scale required to identify decadal
variations – only recently is it monitored at 26.5N in the Atlantic. Alternatives might be ITCZ
location, wind shear, the location of wind divergence maximum, ocean convection indices.
Ongoing PSMIP activities that address processes which may be important in decadal variability
include VOCALS, the ocean CPTs, EPIC, KESS, CLIMODE and the WBC WG, while for
drought, in addition to the drought WG, a possible future salinity process study would also be
relevant.
On the topic of the most important areas of research we need to advocate for in 2009 agency
announcements, and in the next 3-5 years, the panel felt it required more thought, and hopefully
input from the working groups. It should be noted however that improvement in the list of model
deficiencies and in seasonal-interannual prediction will also improve decadal variability and
drought prediction.

14.11 Panel Membership
This year we have 4 new members on the panel: Paquita Zuidema (UMiami), Xubin Zeng
(UArizona), Piotr Flatau (SIO) and Leo Donner (GFDL). 4 panel members will be rotating off the
panel at the end of the year: Meghan Cronin (PMEL), Bill Large (NCAR), Hua Lu Pan (NCEP)
and Ken Sperber (LLNL). We therefore need to recruit 4 new members to replace them, aiming to
keep the balance of atmospheric/oceanic scientists and a balance of national labs/academia.
Sonya Legg took over from Jim Hack as co-chair this year, and a replacement for Meghan Cronin
as co-chair will be decided in the next few months.

15 Phenomena, Observations and Synthesis Panel Report
The panel met for approximately 13 hours, including 90-minute joint sessions with PPAI and
PSMI panels, over the two and a half days of the summit.  We discussed a wide array of topics
sometimes at multiple points during the meeting. Thus, the discussion and suggested action items
are organized by topic, in the order of Phenomena, Observations and then Synthesis, rather than
the order that the material was covered at the meeting.
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15.1 PHENOMENA - Drought
Discussion began with a summary of the status of the Drought Working Group (DWG) from
Siegfried. Preparations have begun for the DRICOMP workshop next year (2008), while the
general themes and foci are clear, there is still a need to refine details and identify missing items.
The panel discussed outstanding issues that could be examined by the DWG and examined during
the workshop, including:
How to better serve the needs of the National Integrated Drought Information System (NIDIS),
such as how to best:

•  inform river basin pilot projects,
•  link with the drought portal/drought index
•  coordinate/communicate drought research (especially prediction) across the community,

including providing guidance to the funding agencies on research gaps and priorities
•  provide drought information at the river basin and catchment scale.

The panel then discussed potential research issues/questions that are currently beyond the
scope of DWG/DRICOMP:
The DWG is exploring how SST anomalies in various ocean basins impacts drought; beyond that,
it is worth exploring how multiple factors, such as ocean conditions, soil moisture, vegetation,
etc. impact drought.

•  The role of land memory including vegetation dynamics and feedbacks in drought
•  The link between temperature anomalies and drought.
•  Soil moisture recharge, especially in mountainous regions
•  What causes desertification?
•  Using high-resolution models to examine drought and other extreme events.
•  Better soil moisture data are needed for model evaluation and initialization. (Also discussed

with the PPAI panel)

Action Item 25. Communicate to the Drought Working Group POS guidance regarding research
related to drought that could be examined by the Working Group or addressed
as part of the Drought Workshop (Dave, Siegfried)

Action Item 26. Provide a framework to organize/coordinate quality control of soil moisture data
for use in model validation  (Mike will work with Randy Koster, Kelly Redmond of
PPAI)

15.2 PHENOMENA - Extreme Events
Jay Fein initiated a broader discussion of extreme events by suggesting that CLIVAR might
consider “FLOODCOMP”, i.e. a targeted effort to study floods using IPCC model simulations.
The panel deferred a decision on FLOODCOMP but agreed that how the climate envelop impacts
floods as well as other extreme events, including heat waves, high wind events, rogue waves, etc.
should be a high priority. As a first step, high frequency output from existing coupled GCM runs
should be identified and analyzed.  Broader research issues include, identifying useful methods
for identifying extreme events (for example, Large Deviation Theory) and re-running AGCMs
using the SSTs obtained from the coupled runs for a subset of years (e.g. the years 2050-2060 of
an IPCC simulation). Large ensembles of these runs could be made and high frequency output
archived.
Action Item 27. Identify which of the CMIP3 models (used in the IPCC experiments) kept daily

and sub-daily model fields and then ask if these fields could be made available
to the research community for diagnostics on extreme events and the low
frequency phenomena that impact them (US CLIVAR Office).

15.3 PHENOMENA - Decadal Variability
The POS panel discussed Dan’s WG prospectus on predicting Pacific decadal variability with a
focus on understanding mechanisms, or at least mechanisms that are critical for predicting certain
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phenomena such as North American drought. Potential research questions discussed included
separating decadal variability from both ENSO and trends driven by global warming. When we
met jointly with PPAI, however, our (POS) approach was very different from how PPAI was
considering the prospectus, i.e. they wanted to include the Atlantic as well as the Pacific and
focus on impacts rather than mechanisms, since many mechanisms have been put forward for
decadal variability. Given the lack of consensus the panels decided that we should take a step
back and evaluate the best way to proceed.
Action Item 28. Gather a small group of interested scientists for a workshop to develop a

tractable plan for a Decadal Variability working group (Dan, Ben Kirtman). See
Action Item 3.

Action Item 29. Recommend that the developers of the Decadal Variability Working coordinate
with modeling centers (NCAR, GFDL), who are beginning to plan ~20 year
forecasts. This time scale was chosen as most models show a fairly consistent
response to greenhouse gas forcing over the next two decades (Dan + small sub
group).

15.4 PHENOMENA - High Latitude Variability
As an outcome of the 2006 summit Sarah developed a prospectus for a high latitude working
group (HLWG). The proposed WG would aim to make effective use of observations collected
during the International Polar Year and to coordinate science across/with multiple programs (e.g.
SEARCH, CLIC) with one programmatic goal of bringing together researchers studying both the
Arctic and Antarctic. The scientific focus of the prospectus included annular modes and long-
term trends in both hemispheres. While the prospectus was well received by the US CLIVAR
Steering Committee, they suggested that it was too broad.  POS discussed scientific issues that
might be included in a revised prospectus. These included studying seasons other than winter
(since annular modes are not present during all seasons in the Arctic), with a focus on summer
when the ice retreat is strongest, and the influence of clouds/radiation and ocean heat transport on
sea ice is greatest. In addition, regional processes dominate in summer, and the parameterization
of these processes often relies on observations from outside of polar regions. Thus identifying
observations needed to close budgets and a means of testing models should be considered in the
working group prospectus. We also discussed potential candidates for the HLWG.
These include studying all seasons, especially in the Arctic.  In summer, the annular mode is not
as important in organizing the large-scale atmospheric circulation in the Arctic as it is in winter.
At the same time radiative forcing due to storm track cloudiness is important in summer, the
important ice/albedo operates in summer and sea-ice retreat is the greatest in late summer to fall.
There was also the comment that the role of the ocean in influencing sea ice needs to be further
articulated.
Action Item 30. Communicate POSP suggestions regarding a high latitude variability Working

Group to Sarah Gille and assist her in revising the Working Group prospectus
(Gudrun, Dan, Mike, Sarah)

15.5 PHENOMENA - Indian Ocean Variability
At the 2005 CLIVAR summit, Indian Ocean variability and its impact on climate emerged as a
potential important research area. (e.g. Indian Ocean dipole, long-term warming trend, etc.)
International CLIVAR has a panel (which Tony serves on) that has actively engaged the
community in observing the Indian Ocean.  US CLIVAR may best assist the international efforts
by providing guidance on how changes in the Indian Ocean impact the broader climate, including
the multi-decadal warming that has occurred over the United States.
Action Item 31. Interact with International CLIVAR.  POS will provide the International Indian

Ocean panel with a summary of current research and outstanding issues on the
atmospheric response to Indian Ocean SST anomalies (Gabriel, Tony).
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Action Item 32. Encourage process studies in the Indian Ocean to take advantage of new in situ
measurements, including those collected by the INSTANT Program in the
Indonesian throughflow area (Tony to communicate encouragement to Int!l
CLIVAR Panels).

15.6 PHENOMENA/OBSERVATIONS - Salinity
The panel felt there was a critical need to continue working on issues raised in the final report
from the Salinity working group and to prepare for the launch of NASA Aquarius satellite (which
will measure salinity over the global oceans) starting in 2010. Jim summarized the
recommendations from the working group report, which included:

•  Equipping drifters to measure salinity and Argo floats to measure salinity in the upper 5 m
•  The need for measurements in narrow passages
•  Designing process studies to compute budgets and to examine the role of salinity in climate

variability especially
•  Examining decadal variations in AR4 models.

Eric Lindstrom indicated that NASA needs guidance on how to best prepare and organize the
scientific community in advance of the launch of Aquarius. CLIVAR can help identify
knowledge gaps and key science questions to guide future Aquarius research, such as

•  Developing a better understanding of the impact of salinity on atmospheric as well as oceanic
boundary layers especially barrier layers, which may be important for ENSO and Bay of
Bengal, but poorly resolved in model,

•  Analyzing long-term salinity data, trends, address data gap issues
•  Understanding processes that control salinity in models and the differences between models,

including the role of salt in the hydrological cycle over the ocean in regulating MOC
variability

•  Preparing for assimilation of satellite salinity data into models

Action Item 33. Form a Salinity Advisory Science Team to push forward on the Salinity Working
Group recommendations. This advisory group will work with the community to:
1) develop an 'Implementation Plan' in 2008 with a 10-year vision, based on the
Salinity WG whitepaper, that will assist the Agencies (particularly NASA) to
articulate the research agenda being targeted in an expected agency BAA and
announcement of opportunity (AO); 2) facilitate and promote salinity process
studies to be carried out in the Aquarius era; 3) provide a forum for coordination
of observational, diagnostic, and modeling/assimilation activities related to
salinity; and 4)help plan a workshop on marine hydrologic cycle (2009). (Jim,
Tony, Eric Lindstrom)

15.7 OBSERVATIONS – Historical Observations
In order to examine decadal and longer climate variability, it is critical to have quality controlled
long climate records, thus recovering and digitizing historical data is important to the overarching
goals of CLIVAR. Alexey provided a thorough review of current data recovery efforts.  One issue
that emerged from the review is that portions of the German historical marine archive have not
been released for inclusion in International Comprehensive Ocean Atmosphere Data Set
(ICOADS). This data contains many records for the 1890s-1920s and is critical for the one
hundred year reanalysis being conducted by Gil Compo and Jeff Whitaker at NOAA/ESRL.
Alexey also described additional issues concerning data recovery efforts/issues:

•  The NOAA Climate Data Base Modernization Program might benefit if a wider segment of
the climate community was involved in the procedure for selecting and digitizing the data.

•  What is the best way for the climate community to provide guidance for evaluating and
quality controlling data

•  Insure sustained funding for data recovery on a long-term basis.
•  Listing of websites: where data can be obtained; that provide guidance on data quality; etc.



U.S. CLIVAR Summit 2007 Report 22

•  Inventories of observations should be assembled and then merged for use in reanalyses (we
endorse this action item stated at the reanalysis data workshop in Sep 2005, Greenbelt MD)

•  A place to archive data from scientific expeditions is needed - useful for the one hundred year
reanalysis

Action Item 34. Draft a letter to German officials (these need to be identified and perhaps other
organizations, e.g. WMO) to request the release of marine data to ICOADS. The
letter should be signed by US CLIVAR chair.  H. Cattle from International CLIVAR
will also sign and send a letter when provided with the details (Alexey).

Action Item 35. Write an article for “CLIVAR Exchanges” newsletter to inform the community
about data recovery efforts, historical data sets that are available, potential
problems with the data, etc. (Alexey - essentially a summary of his presentation
to the panel).

15.8 OBSERVATIONS - In-Situ Observations
Chris provided an overview of the workshop (Miami, Jan 2007) on “Atlantic Decadal Variability:
Combining observations and models to investigate predictability”; the key questions/findings
from the workshop report included:

•  What observations are needed to examine decadal variability?
•  How to maintain long-term observations and expand the observing system to better resolve

Atlantic decadal variability
•  How can national and international funding agencies work together to increase funding for

decadal variability research?
•  The research focus should shift from the identification of signals to attributing observed

variations to known physical mechanisms
•  The need to develop hypotheses that can explain the observed variability and help to assess

impacts of this variability (e.g. hurricane formation and evolution, monsoons, droughts,)
The panel discussed how specific recommendations could be made for new measurements and
the limitations of the current observing system. For example, the present observational network
designed to estimate the MOC only monitors zonally integrated changes, but does not provide the
observations needed to show at what longitudes and/or depth those changes occur. Methods to
determine where and what types of observations are needed include observing system simulation
experiments (OSSEs), high-resolution model simulations and data assimilation (as are being
considered by the task team for the AMOC Program implementation plan).
The panel continued with a discussion of “best practices” for collecting observations and field
experiments (jointly with the PSMI panel). The key points that were raised were;

•  How to best archive large data sets, e.g. should a format be specified?
•  Should process study PIs archive and provide data from their experiments directly to the

research community or should this data be sent to the data management centers for archiving
and distribution?  PIs are generally not funded for this.

•  Modelers should be involved in field experiments at an early stage to advise how data should
be processed/archived so that it can be more easily assimilated into models.

•  Recommendations should be developed to help the National Ocean Data Center (NODC)
decide how to best archive non-standard data and provide recommendations for quality
control and new products.

•  Foster communication between PSMIP and POS needs to insure the archival of important
measurements from process studies and the potential to continue key measurements on a long-
term basis. An example would be maintaining the RAPID/MOCHA array for measuring
meridional heat transport across the North Atlantic at 26ºN once the present program ends in
2014.
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Action Item 36. Discuss with Eric Itsweire (NSF), Eric Lindstrom (NASA), Jim Todd (NOAA) and
Mike Johnson (NOAA) the policies for data sharing and archiving for projects
funded by their programs. Discuss where the agencies feel the responsibility for
data formating, standardization, archiving and serving should lie, with the PI or
with an archiving agency (e.g. NODC).  (Chris, Sarah, with PSMIP) (See action
item 11)

Action Item 37. Discuss with this US funding agency group the policies of our international
partners in programs such as RAPID/MOCHA and the CLIVAR Repeat
Hydrography program and how to ensure data quality and availability for future
climate studies (Chris, Sarah).

Action Item 38. Develop mechanism with PSMIP to identify potentially significant observations
made in process studies and evaluate the need to incorporate these
measurement systems into the global observing system for long term
monitoring (Mike, Sarah, Chris).  SEE ACTION ITEM 14.

Action Item 39. Develop recommendations to help the National Ocean Data Center (NODC)
decide how to best archive non-standard data and provide recommendations for
quality control and new products.  Perhaps invite a representative from NODC to
the next CLIVAR summit (Chris, Sarah, Mike).

15.9 OBSERVATIONS - Satellite Data
To study decadal variability long and consistent records in addition to highly accurate data are
needed. While a great deal of effort has gone into setting and achieving operational requirements,
climate requirements are also critical. A key issue in this regard is discontinuities between
satellites in measuring quantities such as winds from scatterometers and altimetry measurements
of sea surface height. This is both a historic issue, i.e. how to best join the records of multiple
satellite estimates (e.g. wind measurements from ERS and Quickscat) and a future issue, i.e. how
to plan for new satellite missions to create a seamless climate record.  Clearly this requires a
period of overlap between satellite missions to calibrate measurements but it is an open research
question as to how long those period need to be.  For example, what are the requirements for
accurately depicting and predicting oceanic Rossby waves critical for ENSO and decadal
variability.  The answer to questions like these need to be vetted so as to be useful to the mission
agencies.
A related issue is that due to cost over runs and delays many of the climate relevant instruments
have been removed from National Polar-orbiting Operational Environmental Satellite System
(NPOESS) and that CLIVAR should provide feedback to the mission organizers on which
instruments are critical for the community.
Action Item 40. Arrange for briefing from agencies at the next CLIVAR summit on operational

requirements for upcoming satellite mission (Eric Lindstrom and US CLIVAR
Office).

Action Item 41. Review NPOESS documents and write letter to Mike Freilich (NASA) and  Rick
Rosen (NOAA) specifying the climate requirements necessary for monitoring
climate. (Eric will send URL to POSP)

Action Item 42. Write a summary of satellite observational requirement to be used for the
Oceansobs!09 conference from various sources (e.g., NASA, NPOESS, GCOS,
JCOMM, WCRP). Encourage the research community to study the requirements
for satellite observations in climate research (Rong, Tony, Eric Lindstrom).

15.10 SYNTHESIS - Coupled Data Assimilation
The primary synthesis topic discussed was coupled data assimilation (jointly with PSMIP), or
more broadly “Integrated Earth System Analyses (IESA). This is a priority within the Climate
Change Science Plan (CCSP) and a program exists within International CLIVAR but not in the
US. After a discussion of current assimilation efforts and issues, it was agreed that we have
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reached a point where it is worthwhile to pursue IESA and a US CLIVAR working group could
provide a good forum for this activity. NASA/Goddard and NCEP, have many of the pieces in
place and have agreed to participate in the working group.  Research to be considered by the
working group includes:

•  Ocean state estimation - currently US ocean assimilation groups compare results on an ad hoc
basis, working within the IESA could facilitate:

o interactions with the international community
o observing system design (including OSSEs)
o forum for linking to process studies
o mechanism to foster ongoing intercomparison and the effort to improve ocean

reanalysis systems.
•  Atmospheric/Land reanalysis counterpart, to examine how to best assimilate precipitation,

aerosols, stratospheric quantities, etc.
•  Develop science questions for comparing assimilation products
•  Provide recommendations to funding agencies for announcements on comparing and

analyzing assimilation methods

Action Item 43. Draft a prospectus by October 1st deadline to establish an IESA working group
(Siegfried, Jim, Hua-lu Pan) SEE ACTION ITEM 24

15.11 Membership and Co-Chairs
We concluded with a discussion of the POS membership and co-chairs.  Dave and Jim are
scheduled to rotate off the committee this year.  Given that the panel had five new members join
this year and that a number of issues are arising concerning salinity and ocean data assimilation
we suggest that Jim stay on one more year. The committee discussed areas of expertise that
would complement the current POS membership, the two primary areas that emerged are land
surface processes (one of Dave’s fortes) and high latitude climate variability.
Mike agreed to serve as the official (rather than interim) co-chair.  To complement his areas of
expertise (or lack thereof) some one with a background in ocean observations would be ideal. We
decided to ask Sarah if she would serve in this capacity, if she declines then Chris has agreed to
serve as co-chair.
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16 U.S. CLIVAR Summit Agenda

Sun 22 July (Day 0) Lead

2000 Committee Meeting with program managers
(light refreshments)

Mon 23 July (Day 1) Lead

U.S. CLIVAR Summit

0730 – 0815 Refreshments
0815 – 0830 Welcome and introductions 15 min David Legler
0830 - 0845 U.S. CLIVAR Report 15 min Marty Hoerling
0845 - 0910 Drought WG Science Report 15 min talk, 10

min Q&A
S. Schubert

0910 - 0935 MJO WG Science Report 15 min talk, 10
min Q&A

D. Waliser

0935 - 0955 Salinity WG Science Report 10 min talk, 10
min Q&A

J. Carton

0955 - 1015 Western Boundary Current WG Science
Report

10 min talk, 10
min Q&A

K Kelly

1015 - 1035 Morning Break
1035 - 1055 International CLIVAR / WCRP Report 15 min talk, 5

min Q&A
H. Cattle

1055 - 1125 Atlantic Meridional Overturning Circulation
(AMOC) initiative

20 min talk, 10
min disc.

K Kelly

1125 - 1205 VOCALS Science presentation 20 min talk, 10
min disc

R. Mechoso

1205 - 1220 Charge to the panels 15 min M. Hoerling
1220 - 1345 Lunch (on your own)
1345 - 1800 Panel Breakouts (break from 1545-1600) 270 min
1830 Reception (cash bar)
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Tues 24 July (Day 2) Lead
0800 - 0830 Refreshments
0830 - 0945 Roundtable on decadal

variability/predictability: Tom Delworth, Matt
Newman, Dan Vimont, and Claude
Frankignoul

45 min,
30 min
discussion

TBD

0945 – 1000 Morning Break
1000 – 1230 Panel Breakouts 150 min
1230 – 1400 Lunch (on your own)
1400 - 1530 BREAKOUT: joint PSMI & POS 90 min
1400 - 1530 BREAKOUT: PPAI 90 min
1530 - 1600 Afternoon break
1600 - 1730 BREAKOUT: joint POS & PPAI 90 min
1600 – 1730 BREAKOUT: PSMIP 90 min
1800 – 1830 US CLIVAR Committee (with program

managers)

Wed 25 July (Day 3) Lead
0800 – 0830 Refreshments
0830 – 1000 BREAKOUT: joint PSMI & PPAI 90 min
0830 - 1000 BREAKOUT: POS 90 min
1000 – 1030 Morning Break
1030 – 1200 Panel Breakouts 90 min
1200 – 1330 Lunch on your own
1200 – 1300  Committee Lunch (provided)
1330 - 1415 Panel reporting – 15 min per Panel 45 min
1415 - 1500 Agency interactions with US CLIVAR -

discussion
45 min

1500 - 1530 Synthesizing US CLIVAR activities into a
roadmaps for decadal variability, drought,
etc, wrapup

30 min
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