The Terrestrial Arctic and Arctic Watersheds
Synergies with research at UNH 
Wed Oct 25, 2017
Morse 401

Guest:  Dr. Robert Max Holmes 
Deputy Director
Senior Scientist
Woods Hole Research Center

"The Carbon Balance of the Terrestrial Arctic:  Permafrost, Fire, and the Role of Rivers"- Seminar at 4:00 pm in Squamscott Room, Holloway Commons

UNH Participants: Ruth Varner, Liz Burakowski, Cameron Wake, Joe Salisbury, Jessica Ernakovich, Erik Hobbie, Jennifer Brewer, Alix Contosta, Mark Milutinovich, Simon Kraatz, Kathy Duderstadt, Alex Shiklomano 



About Woods Hole Research Center

Max Holmes - studies river chemistry to determine what happens in watershed 
biogeochemistry – river systems – Arctic 
Education and communicating in Arctic (policy) 
interested in policy-focused research

Ruth asked how WHRC develops a climate change focus given soft-money research 
1. Hire best people
2. Keep it small so people are constantly interacting
Collaborative proposals flow more naturally

Collaborations between WHRC and universities
Not a lot of formal collaborations
Students often visit
Memorandum of Understanding
PEP program - http://www.woodsholediversity.org/pep/about.html 

Work done at UNH

Ruth – measuring greenhouse gases from different ecosystems 
Northern Sweden –sub-Arctic. Finland, Alaska, Canada NASA funding 

Mark – How to support collaborative work across disciplines in the Arctic. 
Self-imposed silos 

Alex – WSAG – hydrologist cold regions 
Participate – in Max Holmes – Russian regions 
Permafrost and hydrology and how impact stream flow – magnitude and pathways and distributions for season. 

Erik Hobbie – Toolik Alaska and Svalbard –Mushroom and reindeer. REU NERU. 
Terrestrial ecologist – trees and symbiotic fungi – shrubification in Arctic. Diets of animals (reindeer and ground squirrels) 

Jennifer Brewer -- Informal and formal social institions 
Fisheries 
SubArctic – admin and education

Alix Acosta – Soil Biogeochemist 
Would like to research in Arctic 
How changing winter and loss of sea ice change ecosystems. 

Jessica Ernakovich– New to NREN 
Soils – microbial ecologist. 
Soil incubations – perturb systems 
Would like to use start-up funds to get up to Arctic 
PhD in permafrost thaw 

Simon Kraatz – Cold regions remote sensing. 
Detect snow 
Flooding 
Freeze and thaw processes throughout column of snow – 
In Situ data from Alaska transportation – use satellite to evaluate roads 

Cameron Wake– 1200 yr records – Denali. 
P2C2 – subannual record of biomass burngin from three different ice cores 
How climate intersects with wildfire. 
How economy might change – based on Arctic 

Liz Burakowski – Historical deforestation
Snow, albedo, ski industry

Joe – Ocean acidification in coastal regions 
Satellite ocean color and remote sensor 

Alex Shiklomano 
Looking at stable isotopes in permafrost thaw to determine how much river flow impacted by permafrost thaw.  


NSF - future emphasis 

Programs managers are shifting -- may mean a shift in priorities
GEO/AGS Division Director
https://www.usajobs.gov/GetJob/ViewDetails/483046300
NSF - Neil R. Swanberg currently head of Arctic Systems Science 

"How are you involving social scientists in your efforts?"

"NSF would love for someone to figure out what an optimal observing network would look like on a pan-Arctic scale."  ​ 

Need to include impact on local and indigenous communities

Major Research Infrastructure (mid-scale 4-100 million) 
What might be good Arctic-related ideas?
Large-scale observation networks? 
How about observation network to validate methane from satellites?
       Would NSF consider funding work outside of US (Alaska)? 
CubeSats also options


Social Sciences 

Russia social scientists?
Andrey N. Petrov -- https://sites.uni.edu/apetrov/
Associate Professor of Geography and Geospatial Technology
https://arctic.uni.edu/
Arctic Social and Environmental Systems Research Lab (ARCSES) and the Program in Research and Outreach in Geography between Russia and the United States (PROGRUS)

Erik – noted challenge of bringing social scientists to LTER in Toolik, Arctic
This might be an opportunity.  

Indigenous communities
Max used the example of collecting water samples from rivers.  
Local residents always asking "is it safe to drink?"
Could simple standard water quality measurements be added to other research efforts in order to answer this question? 

Controversy over how much permafrost thaw will lead to increase in runoff and carbon flux to Arctic ocean 

There has been a 10% increase in river discharge since the 1930s. 
• From more precipitation associated with changing climate 
• From thawing permafrost -- frozen ground inhibits water runoff during precipitation events.  Siberia used to have 1 meter of frozen soil…now almost nothing.  Winter water runoff increases.   
• Lowering water table could decrease evapotranspiration – and therefore increase water runoff.  Alex is looking for seasonal changes to try to get at the causes.  50% of total increase comes during winter.

Alex Shiklomano 
Looking at stable isotopes in permafrost thaw to determine how much river flow impacted by permafrost thaw.  (Says “Not successful”)  

What are the sources of uncertainty in the system?  (Jennifer Brewer)
Max - sparse observations on the ground 

Arctic LTR - small increase in alkalinity
Is alkalinity increasing universally across Arctic? (Joe Salisbury)
Not enough observations

Ruth emphasizes inhomogeneities across the Arctic. 
Each region needs to be studied separately 

How important are melting glaciers?
Glaciers are a small contribution to runoff for the big rivers
Observation Networks 

Circumpolar Active-Layer Permafrost System (CAPS)
http://nsidc.org/data/g01175
https://www2.gwu.edu/~calm/

Methane measurements for ground-truthing satellites 
We need more Arctic observations – we only have Alaska.  
Will NSF consider working outside of US?  

Arctic Observing Network (AON) is currently proposal driven…not coordinated and therefore not an optimal observing network.  
"NSF would love for someone to figure out what an optimal observing network would look like on a pan-Arctic scale."  ​ 

Ground temperatures at different depths in the permafrost on a Pan-Arctic Scale 

Satellites
GRACE data used to study water table (Simon Kraatz) 
Satellite resolution is 200,000 sq km (?)
New Methods for basic observations across the Arctic 

Include Social Sciences 
  
Potential UNH strength
Coastal-ocean-land connections 
      External partnering to address societal changes.  


Educational Arctic Initiatives

"The challenge is to keep being innovative"

Polaris Project – 
Max was in Siberia 2000 with Alex… Studying six largest rivers… 
Not much done in Russia because you first need to develop the relationships
Polaris Project began in 2008 with month in Arctic
Now in Yukon River Delta – there a lot of unknowns to study 
3rd round of funding NSF 
Haven’t gone REU route yet ....REU doesn't pay for PI salary
Continuity – with webinars and meetings
Don’t have own research agenda…focused on students 
Visiting faculty slots in Polaris Project as well.
UNH 
NERU - Abisko, Sweden - REU program led by Ruth Varner
Minor in Arctic Studies? 
First, need to find out which other universities offer Arctic majors and minors
Jessica Ernakovitch will be teaching a graduate seminar on permafrost thaw in spring.
Mary Stampone and Ruth Varner writing similar proposals. Could collaborate!  
For example, cold regions J-term field class - Mt. Washington 
Challenges with REU Program
Difficult for "soft-money" researchers to participate
Last for entire summer
Have to recruit from outside university
Student must be US citizens

Diversity 
"Find the students for which you can change their trajectory"
Polaris Project strives for diversity and is successful
Advertising for diversity
SACNIS – Society for Advancement of Chicanos and Native Americans in Science
Many Polaris Project participants go on to graduate school and/or Arctic research
UNH could be a great graduate school option for these diverse students!
UNH has relationship with University of Puerto Rico at Mayagüez 

Social Sciences in Arctic Education and field work 

How to we teach students to understand culture and international science?  (Ruth)
Polaris Project -- Social Science Potential
Smithsonia Arctic Research center – Alaska social sciences
Yukon River Watershed council – 66 tribes consortium

UNH NERU Sweden - 
Strive to get students to think internationally 
For example,  how Sweden manages land 
Neither have delved into social science research topics –
Native water rights…hoping to build group.

Other Groups with research and education concerning Permafrost

Arctic PIRE - Promoting Urban Sustainability in the Arctic
https://blogs.gwu.edu/arcticpire/
international network of scientists to develop an Arctic Urban Sustainability Index

International Field Course on Permafrost and Urban Sustainability
Norway / GWU / Moscow
Norwegian government – diversity
Visits to big cities built on permafrost…

Tribal College in Bethel 
Student collaboration in research with Max Holmes on permafrost fires
https://www.nsf.gov/awardsearch/showAward?AWD_ID=1561437

Sloan foundation has provided funding REU programs.
Also early career faculty -- https://sloan.org/fellowships/

World Wildelife Fund – Reach out to these organization
(Find our what they want their students trained in).
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"The Carbon Balance of the Terrestrial Arctic:  Permafrost, Fire, and the Role of Rivers"- Seminar at 4:00 pm in Squamscott Room, Holloway Commons

UNH Participants: Ruth Varner, Liz Burakowski, Cameron Wake, Joe Salisbury, Jessica Ernakovich, Erik Hobbie, Jennifer Brewer, Alix Contosta, Mark Milutinovich, Simon Kraatz, Kathy Duderstadt

Agenda
1. Welcome and Overview
2. Round-table Introductions
3. Discussion based on Guiding Topics 
4. Summary of Outcomes and Next Steps  

Topic #1:  The intersection of research at UNH with the NSF Navigating the New Arctic key question: "How will permafrost thaw and the changing Arctic water cycle alter Arctic terrestrial ecosystems and greenhouse gas emissions?"  
 
Will the land be wetter or drier and what are the associated implications for surface water, energy balances, and ecosystems?
What are the impacts of extreme events (forest fires, storms, rain-on-snow) in the new ice-reduced system?
How will primary productivity change with decreasing snow cover?
How will species distributions and associated ecosystem structure change with the evolving cryosphere?

Topic #2:  Establishing and obtaining funding for Arctic-focused programs for undergraduate and graduate students, including research experiences in the field
Discussion of the Polaris Project (Northeast Science Station in Cherskii, Yukon Kuskokwim Delta in Alaska) and UNH Northern Ecosystems Research for Undergraduates (Abisko Scientific Research Station). 
Ideas for UNH collaborations toward NSF Arctic education programs including    NRT, REU, IGE, IUSE:HER, and PIRE
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