Snow System Science Workshop - October 21, 2005

CIRES/CSAS


SSS Workshop - October 21, 2005

Hosted by CIRES and the Center for Snow and Avalanche Studies

CIRES Conference Room - University of Colorado

Thanks again to all of our Snow System Science workshop participants (a complete, final list follows) for spending the day to talk about 'snow system science' - 36 of us participated.  This brief summary may serve to jog your memory of a point to pursue, or a contact to make.

Morning Session

The workshop began with six brief presentations from current PhD students or post-docs, highlighting scaling issues, interactions, and non-linear behaviors inherent in their work: Jeff Deems discussed scaling properties in snowcover depth; Sara Simonson described research themes relating avalanche disturbance to plant diversity; Heidi Steltzer explained sub-nivean nutrient cycles and her experiments regarding phenolic production; Corey Lawrence described biogeochemical interactions in soils and surface water related to local geology and dust depositions on snowpacks; HP Marshall described his investigations of spatial variability in snowpack structure and SWE using a radar he has developed, and using the Swiss MicroPen; and Ethan Greene explained his experiments and methods examining snow metamorphism in association with crusts and the challenge of scaling his findings 'up' to operational scales. 

Several offered comments in response.  Jeff Dozier encouraged that 'SSS' projects address temporal scaling issues as well as spatial scaling problems.  He listed four snow 'problems' of personal interest to him: sintering processes, adding a third dimension to snowmelt models, the effects of spatial variations in snowpack properties on remote sensing signals, and forecasting snow distribution.  Tom Painter noted that changes in radiation regimes and energy balance may not be receiving enough emphasis in climate and snow distribution modeling. Koni Steffen noted that ice sheets, such as Greenland, offered a 'flat' and therefore simpler, venue for investigating climatic controls on snow distribution, and that increased skills in scaling are needed.  Danny Marks noted the importance of snow system processes below 3,000m, that they are different than processes above 3,000m, and the need for tools like Lidar to learn how to bridge scaling 'gaps'.  He noted the difficulties of current snowpack models in accurately predicting rain/snow transitions. 

Mark Williams continued by noting his findings that basin-scale snowmelt processes are driven by infiltration-induced 'old water' being 'pumped' into streams rather than by surface flows of 'new' snowmelt water into streams.  Blase Reardon noted the need for more long-term datasets supporting temporal analyses, and for organizing principles for data protocols.  Janet Hardy described an emphasis, at CRREL, on rapid and practical assessments of snowcover properties, human/snow interactions, and the effects of climate change on future snow/human needs.  Martyn Clark discussed the uncertainties of snowmelt modeling and the need for additional point-scale verification data and a better understanding of the co-variability of snowcover and land types.  Bert Davis concluded the morning session with a discussion of SNTHERM and its difficulties at small spatial scale processes, the need to understand 'specific surface' (ice surface-to-air) processes, rather than grain-to-grain processes, at the scale of 2 cm3 and the evolution of that surface over time.  He also posited that traditional snowpit observations would yield to measurements of 'bulk properties'.  The meeting then paused for a catered lunch provided by CIRES.

Afternoon Session

Chris Landry followed lunch with a short presentation about the Center for Snow and Avalanche Studies and its research facilities at the Senator Beck Basin Study Area, and concluded with a brief discussion of the CSAS's prospects.

Stephen Saunders then described his organization, the Rocky Mountain Climate Organization, and reviewed the findings of their recent analysis of climate trends in the American West and likely effects on snow distribution and snowcover duration.  A discussion of the capacity of warmer air masses to deliver larger amounts of precipitation (in liquid or solid phase) ensued, noting the consequent effects on snowpack properties.  Tom Painter again noted that processes driven by the energy balance at the snowpack surface are also influenced by radiative processes. The inability of some models to incorporate terrain effects was discussed.  Blase Reardon noted that significant regional differences in snow climates throughout the west are driven by different SST regimes (ENSO, NPO, etc.), and that these must be incorporated into climate models to predict future regional snow climates.

Following that discussion, Dan Richardson described the Canary Initiative of the City of Aspen, and the partners involved in the program.  Besides advocating reductions in greenhouse gas emissions (noting that Aspen produces a disproportionate amount of those gases, largely from transportation emissions), the Canary project is contracting a climate modeling exercise for the Aspen area designed to refine the scaling of models and their treatment of terrain.  Results of that exercise may be available next spring.  Also, within a year the Initiative will also host a major conference, in Aspen, regarding mitigation of global warming at the community level.

Mark Losleben then discussed climate monitoring in mountain settings, some interesting data from Niwot Ridge, and the need perceived by CIRMOUNT for improving and expanding the network of sites collecting mountain climate data.  A preliminary list of climatological and snowpack parameters to be monitored was developed.

Following a brief break, Brad Udall asked several participants to discuss the needs of their constituents or agencies.  Mike Gillespie observed that the SNOTEL program recognized the need for improved QC in its datasets, explaining the lack of adequate staffing for QC.  He noted a shift in SNOTEL data use toward research efforts.  Although SNOTEL is encouraging enhancement of their sites through new partnerships, SWE measurements are the priority.

Melinda Laituri, representing NSF's Geography and Regional Sciences directorate, explained her program's interest in funding "transformative", cutting edge research that is "risk taking and innovative".  She noted several sources of funding for dissertations, instrumentation, and data collection for ephemeral events.  

Bert Davis noted the Army's interest in funding projects with suites of snowpack models designed to reduce uncertainties and improve risk assessments, and funding opportunities through CRREL.

A discussion of climate modeling, and the mismatch between research (small basin) scales and management scales was noted.  General public awareness of 'snow system' issues was addressed briefly, and Tom Painter recited the observation by a journalist that 'journalists are from Venus, PIs are from Mars'.  Koni Steffen noted that incremental climate shifts are too subtle for the general public to perceive.  Heidi Steltzer advocated the need for a 'showcase' snow system project to activate public awareness, in the San Juans, for instance.

Finally, on behalf of U.S. Sen. Ken Salazar, Erin Minks described the absence of 'anything on the table' [related to our themes] in Congress, although Katrina has heightened awareness of climate issues.  She explained that wildfire and fuel reductions remain a top federal priority.  She encouraged the participants to pursue foundations for funding, and to emphasize national security, energy dependence, and renewable energy issues in a bipartisan campaign to develop support for our work in Congress.  The workshop closed with brief remarks from Koni Steffen and Chris Landry, and adjourned a little past 4:00 PM.

Participants

Graduate Students & Post Docs



Jeff Deems
Watershed Sciences - Colorado State Univ.
deems@cnr.colostate.edu


Ethan Greene
Watershed Sciences - Colorado State Univ.
ethangreene@hotmail.com


Corey Lawrence
Geologic Sciences - Univ. of Colorado
corey.lawrence@colorado.edu


HP Marshall
INSTAAR
marshalh@mail.colorado.edu


Sara Simonson
Natural Resource Ecology Laboratory
saras@nrel.colostate.edu


Heidi Steltzer
Natural Resource Ecology Laboratory
steltzer@nrel.colostate.edu



University of Colorado Faculty, Institute Scientists, Program Directors


Andy Barrett
CIRES - National Snow and Ice Data Center
apbarret@kryos.colorado.edu


Martyn Clark
CIRES - Ctr for Science & Tech. Policy Resch
clark@vorticity.colorado.edu


Anne Heinz
Dean - Continuing Ed. & Professional Studies
Anne.Heinz@Colorado.Edu


Shaleen Jain
NOAA -CIRES Climate Diagnostics Center
Shaleen.Jain@noaa.gov


Mark Losleben
INSTAAR Mountain Research Station
Mark.Losleben@colorado.edu


Noah Molotch
CIRES 
molotch@cires.colorado.edu


Tom Painter
CIRES - National Snow and Ice Data Center
tpainter@nsidc.org


Konrad Steffen
CIRES Director
konrad.steffen@colorado.edu


Brad Udall
CIRES - Western Water Assessment
bradu@cires.colorado.edu


Mark Williams
CU Dept. of Geography - INSTAAR
markw@snobear.Colorado.EDU




Federal & State Agencies



Bert Davis
Cold Regions Research & Engineering Lab.
bert@crrel.usace.army.mil


Janet Hardy
Cold Regions Research & Engineering Lab.
Janet.P.Hardy@erdc.usace.army.mil


Mike Gillespie
NRCS SNOTEL
mike.gillespie@co.usda.gov


Andy Gleason
Guest - Colorado Geological Survey
Andy.Gleason@state.co.us


Melinda Laituri
NSF Geography & Regional Science
mlaituri@nsf.gov


Danny Marks
USDA Northwest Watershed Research Center
danny@nwrc.ars.usda.gov


Vince Matthews
Colorado Geological Survey
Vince.Matthews@state.co.us


Mike Meyers
NOAA - NWS Grand Junction, CO
Mike.Meyers@noaa.gov


Blase Reardon
USGS Northern Rocky Mountain Science Ctr
blase_reardon@usgs.gov






NGOs, Local Government, Industry



Dan Richardson
Canary Initiative - City of Aspen 
danr@ci.aspen.co.us


Stephen Saunders
Rocky Mountain Climate Organization
saunders@rockymountainclimate.org






Colorado Congressional Delegation



Erin Minks
Staff - Senator Ken Salazar
Erin_Minks@salazar.senate.gov


John Plumb 
Science & Tech Fellow - Senator Ken Salazar
John_Plumb@salazar.senate.gov






Center for Snow and Avalanche Studies and Guests



Don Bachman
Center for Snow and Avalanche Studies
avalpro@theglobal.net


Jeff Dozier
Bren School Environmental Science & Mgmt
dozier@bren.ucsb.edu


Chris Landry
Center for Snow and Avalanche Studies
clandry@snowstudies.org


Anthony Stroh
Guest - Friend of CSAS



Ellen Stein
Guest - Mountain Studies Institute
estein@mountainstudies.org

2

