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2017: A Year of Partnership and Milestones 
 
2017 marked the 5th year since the establishment of the first station in the interactive Roaring Fork Observation Network 
(iRON).  The original concept for the project was proposed at a meeting held in Aspen in 2011, where scientists and local 
stakeholders identified soil moisture as a critical but under-measured factor in forest health. It was recommended that a 
few stations be established in the Roaring Fork Watershed to help to remedy this dearth of data. Today, the iRON is a 
well-established research program, 
comprised of 9 soil moisture and 
climate monitoring stations 
representing the diverse ecosystems 
across the Roaring Fork Valley’s 
elevations. Collaborators have 
expanded from the original advisors 
and three local stakeholders to include 
a broader set of scientific advisors and 
a still growing set of partners that 
includes local supporters, like the 
Colorado Mountain College and 
individual landowners, and statewide 
organizations such as the Colorado 
Natural Heritage Program. 
 
As AGCI looks back at 2017 and 
compares today’s opportunities to the 
original vision for the project, we see a 
network that has grown geographically, 
in its relationships, in its research scope, 
and in its ambitions.  
 
This report is intended to provide a general project overview from 2017 for partner organizations whose generous 
assistance makes this research possible. Thank you for your support! 

An illustration of the variety of ecosystems and elevations represented in the iRON. Note that there are two 
stations located at the same Northstar elevation, leading to a total of 9 sites. Image Artist: Ellie Barber, AGCI 



3 Million Data Points and Counting  
 
Each station in the Roaring Fork Observation Network 
(iRON) collects data every 20-60 minutes, all day long, 
every day. Of the 9 stations, 7 are equipped with sensors 
to measure soil moisture at 2, 8, and 20 inch depths, air 
temperature, relative humidity, rain, and soil temperature 
at an 8 inch depth. The Glassier Ranch station has an 
additional soil moisture sensor at 40in.  The station at the 
Northstar Transition Zone records only soil moistures, 
soil temperatures, and snow depth, and the Independence 
Pass station records the full suite of observations plus 
snow depth and a daily time lapse photo. (Live data can 
be viewed at agci.org/iron/stations.) 
 
Collectively, this means that over 1,450,000 data points 
were collected by the network in 2017 alone. That’s a lot 
of data, but we have big plans for how these data will be 
used. AGCI’s vision for the project is to provide data that 
are valuable to land managers and researchers alike, with 
specific research goals that include: 

§   improved understanding of the relationship between soil moisture, air temperature, and 
precipitation; 

§   monitoring how vegetation survival relates to soil moisture, with aims to inform 
projections of climate-driven vegetation shifts; 

§   and supporting water availability forecasting, through modeling snowpack to streamflow 
hydrologic dynamics. 

 
Some research questions will require decades to answer, such as, “Will rising temperatures due 
to global warming lead to a related trend in soil moisture drying?”. Other observations, though, 
can already be extracted from the data. Using the data sets we have, we can begin to explore relationship variables, such 

The dense root structure found in shallow soils at the Northstar 
Transition Zone, 2017. Image Credit: Elise Osenga 

 
 
 
 “Above all else, show 
the data.”  
– Edward R. Tufte 
 



as the correlation between elevation and date of snowmelt (see graph below), or the impact of heavy vs. light rain events 
on deeper soil. 
 
In comparison to other climate 
and soil moisture monitoring 
networks in Colorado (and the 
country), the iRON stands out 
because of the large range of 
elevations it covers within a 
single watershed: from 6,200ft 
at Glenwood Springs up to 
12,080ft on the top of 
Independence Pass. 
 
The graph to the right 
demonstrates just one type of 
comparison this elevational 
gradient can yield. It shows the 
date at which soil first reaches 
saturation after spring—the 
point at which soil no longer 
can take up water. Timing of 
saturation in the spring is tied 
to the timing of snowmelt and ground thaw events, and it has important consequences for vegetation and agriculture, and 
even timing of streamflow surges in response to spring runoff.  
 
Unsurprisingly, lower elevation stations such as Glenwood Springs (6,200ft) and Spring Valley (7,100ft) have the earliest 
saturation dates in each year, while higher elevation stations like Smuggler Mountain (9,030ft) and Independence Pass 
(12,080ft) have much later saturation dates. Climate change may alter the timing of this seasonal event, and tracking how 
different elevations respond will be important for both land and water managers.  
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Comparisons Across Years 
 
2017 marked the 5th year of data collection for 
our oldest station, Sky Mountain, and the first 
full year of data collection for the two newest 
stations: Independence Pass and Spring 
Valley. Having multiple years of data helps us 
to compare variability over time.  
 
The graph at right shows a comparison of 8in 
soil moisture during three different years at 
Sky Mountain: 2013, 2016, and 2017.  
In all years, soil moisture remains relatively 
inert throughout the winter. This is typical 
because when the ground is frozen, soil 
moisture generally stays constant as well. The 
spike in soil moisture that occurs in spring 
represents ground thaw and snowmelt, when 
the soil saturates—or absorbs water until no more can be taken up. In 2013, this saturation event occurred in early April, 
whereas in 2016 and 2017 the event occurred more than a month earlier, at the start of March. This indicates that 
snowpack did not persist as late into the spring in 2016 and 2017 as it did in 2013 at Sky Mountain. Timing of this event 
can influence survival of multiple plant and animal species.  

Summer patterns in soil moisture shown in the graph also provide important insight into conditions impacting vegetation 
survival. During summer months, spikes can be seen indicating a rainstorm that generated at least 0.5in of rain in a single 
day or over the course of several consecutive days, leading to a recharge of soil moisture at 8in in the ground. 2013 and 
2016 both show a recharge event soil moisture in late July/early August. In 2013, however, there were no recharge events 
prior to that date, whereas the summer of 2016 had several rain events through June and July. 2017 was a very dry year 
for rain at Sky Mountain, with just a few days of heavy rain in mid-July, but no notable recharging rain events occurring 
after that until the end of September. Identifying changes in snowmelt, soil saturation, and soil drying events can provide 
an important source of information in determining land management policies. 



Getting into the Weeds (and Native Species)  
 
In addition to the soil moisture and meteorological data collected at each 
iRON site, AGCI also collects information on the timing of natural events 
and plant species composition. These studies allow us to identify 
relationships between shifts in vegetation due to soil moisture alterations, 
temperature, or precipitation changes: information that can be used by land 
managers considering which species they want to protect, restore, or remove. 
Vegetation data was collected using a method known as the Modified 
Whitaker Plot (MWP). With the help of partners, we were able to complete 
new surveys at several iRON sites over the summer of 2017. 
 
Local ecologist Delia Malone, generously donated her skills to help conduct 
the first MWP survey at Glenwood Springs. The survey revealed the 
presence of a Class B Noxious Weed, dalmation toadflax (Linaria 
dalmatica).  
 
Karin Teague of the Independence Pass Foundation completed a follow-on 
survey to the 2016 MWP on Independence Pass, during which the 
uncommon James’ snowlover (Chionophila jamesii) flower was found to be 
present at the site. 
	  
At Spring Valley, the Colorado Natural Heritage Program completed a 
vegetation survey as part of the second annual Bioblitz on the property. The 
first Bioblitz, in 2016, was made especially exciting by the discovery of 
Good Neighbor Bladderpod (Physaria vicina), which has only been reported 
to be found in one other location: Montrose, Colorado.	  
 
Longtime project partner Pitkin County Open Space and Trails worked with Western Ecological Resource to have 
vegetation surveys carried out several additional iRON sites: Sky Mountain, Brush Creek, and both Northstar sites. The 
remaining iRON sites, Glassier Ranch and Smuggler Mountain, are scheduled for vegetation surveys in 2018.  

AGCI intern Asa DeHaan assists ecologist 
Delia Malone in setting a transect at the 
Glenwood Springs site in 2017. Image Credit: 
Elise Osenga 



Capturing Seasonal Change 
  
Over the summer, we worked with the Independence Pass Foundation to replace the Moultrie time-lapse camera on 
Independence Pass with a Reconyx camera better suited to the site’s extreme weather conditions. The time-lapse cameras 
are programmed to take a series of photographs each day, generating a series of pictures that reveal the timing of 
important phenological events such as onset of snowmelt or flowering of plants in the spring.  
The Moultrie camera was relocated to Glenwood Springs in the fall, creating a second location for observing timing of 
natural events. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

A series of photos from June 5th, June 16th, & June 20th 2017 show snowmelt patterns on Independence Pass.                        
Image Credit: Independence Pass Time-Lapse Camera 



Expanding Partnerships 
 
Local partners have been 
critical in establishing and 
supporting the iRON. In turn, 
we are deeply committed to 
ensuring that the network 
provides opportunities to 
connect local decision-makers 
and community members with 
real data about their watershed. 
 
Over the summer and fall of 
2017, AGCI hosted an intern 
from the CMC Sustainability 
program, Asa DeHaan. Asa 
produced a report on pinyon-
juniper encroachment and soil 
moisture on the Spring Valley property and gained valuable field work experience. 
Asa wasn’t the only CMC student out in the field last year. Students from Professor Phil 
Halliwell’s ecology class at Colorado Mountain College (CMC) took a field trip with AGCI’s 
Elise Osenga to visit the Spring Valley iRON station and learn about long-term research, 
drought, climate change, and soil moisture. 
 
Last year, we also engaged with communities beyond CMC. AGCI hosted a popular booth at 
the GlenX Career Fair for Roaring Fork Valley high-schoolers that used iRON equipment to 
encourage interest in careers in science and demonstrate how science can be used to inform 
real world decisions. We also presented on the iRON at the March Pitkin County Board of 
County Commissioners joint meeting, the Future Forest Roundtable, the Watershed 
Collaborative, and at the national conference for the Ecological Society of America; and we 
participated in the Bioblitz hosted at Spring Valley by the Colorado Natural Heritage Program. 

 
“Being able to take 
what is collected in 
the field and then 
apply it to practical 
purposes has been an 
empowering 
experience.” 
 ~Asa Dehaan, 
2017 iRON Intern 
 
 

(left) Community partners gather for the 2017 Spring Valley Bioblitz. Image Credit: Sarah Johnson. 
(right) iRON Intern Asa DeHaan proudly displays a rock excavated during a soil collection at 
Northstar. Image Credit: Elise Osenga 



Looking to the Future 
 
Moving forward with the iRON project, 
we want to continue to deepen and 
expand the partnerships that have allowed 
this project to thrive. This will involve 
finding a balance between local outreach 
and participation in the project and 
cultivating collaboration with scientists at 
state and national research institutions. 
 
AGCI’s goals for 2018 include: 
 

•   build up our existing partnership 
with CNHP and CMC to provide 
new and continued field work and 
learning opportunities for students; 

•   work with local stakeholders to 
generate data products that 
illustrate key findings from the 
network’s first 5 years, with a focus on management needs; 

•   establish a new partnership with researchers in hydrologic modeling and water availability forecasting; 
•   secure sustained funding to supplement iRON project costs beyond network maintenance funds. 

 
It is our aspiration that the last five years will become the foundation of a decades-long, successful research project that 
will significantly contribute to local understanding of the Roaring Fork Watershed and to national understanding of 
mountain ecosystems. Through better understanding of our charismatic ecosystems, we empower ourselves to sustain 
them more effectively. AGCI is proud to contribute to the endeavor with our iRON project.  

 
Thank you for helping to make this network possible. 

 

AGCI research coordinator Elise Osenga introduces the iRON project to Bioblitz 
participants. Image Credit: Dave Anderson, CNHP. 



 
Project Partners and Advisors 
 
It is not an exaggeration to say that this project would not exist without our partners’ support, thank you to all of the 
organizations and individuals who support the iRON. 
 
Project Partners 
Pitkin County Open Space and Trails 
John Denver Aspenglow Fund 
Aspen Community Foundation 
Aspen Field Biology Laboratory  
Pitkin County Healthy Rivers and Streams 
Independence Pass Foundation 
City of Glenwood Springs 
Colorado Mountain College 
Colorado Natural Heritage Program 
Aspen Center for Environmental Studies 
City of Aspen  
 
Project Advisors 
Jeff Deems, National Snow and Ice Data Center 
David Lawrence, National Center for Atmospheric Research 
Delia Malone, Colorado Natural Heritage Program 
Gerald Meehl, National Center for Atmospheric Research 
Jeff Morisette, North Central Climate Science Center 
Michael Ryan, Colorado State University 
Todd Sanford, Climate Central 
Dave Schimel, Jet Propulsion Laboratory 
Mike SanClements, National Ecological Observation Network 
Jeff Taylor, Nova Scotia Community College 
Alan Townsend, Duke University 


