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Learning About Water in a Dry Year 
 
Water was an especially hot topic in the Roaring Fork 
Watershed this year. A low snowpack coming out of winter 
combined with warm spring and summer temperatures to 
lead to unprecedented water restrictions in many towns. 
Warm, dry conditions culminated in the large Lake Christine 
Fire as well as several smaller conflagrations. Meanwhile, the 
late arrival of summer rains left many plant communities 
coping with dry soils for much of the summer.  
 
Drought conditions such as those seen in 2018 are especially 
concerning in the context of climate projections for 
Colorado, which anticipate a continuation of warming air 
temperatures that could correspond to an increase in 
evaporative water loss and lower flows in streams and rivers. 
 
Although dry summers such as this can be both alarming 
and dangerous, they also create an essential impetus for 
discussions about water. For iRON, these discussions 
included bringing greater urgency to our search for partners 
in the water resource modelling community and expanding 
local outreach and education about our project.  
2018 has been a productive year for iRON, and it has also 
strongly reminded us the of the value, indeed the necessity, 
of long-term ecological research. 
 
This report provides a brief overview of some of the 2018 iRON achievements and is intended as an update for the partners 

who make this project possible. Thank you for your support! 

Participants from AGCI’s workshop When the Rain Stops: Drought on Subseasonal 
and Longer Timescales take an afternoon field trip to visit and learn about the 
Independence Pass iRON station, Sept. 2018. 



  

Quantifying the Questions:  
Data Comparison Across Years 
 
Water availability in Colorado starts with 
snowpack. Independence Pass began the 2018 
water year (Oct. 1, 2017- Sept. 30, 2018) with a 
higher snowpack than the previous year, but a 
dearth of snowfall beginning in December 
made for a low snowpack by early spring. 
Additionally, snowmelt and snow-off at the site 
occurred roughly three weeks earlier in 2018 
than in 2017 (Fig 1).  
 
Early snowmelt has repercussions for both 
human and ecological communities. It means 
early peaking river flows, which can create 
challenges for agriculture and recreation that 
rely on seasonal river flows. It also means that 
soils begin to dry earlier in the season, which, 
depending on spring and summer rain patterns, 
can potentially create a longer, drier season of 
water stress for plants and animals. 
 
With little rain arriving before the end of 
October, soils at the Independence Pass station 
at the start of August were indeed drier than the 
previous year, and although rains in mid-
October did help to recharge soil moisture at 
shallow depths, they were not enough to 
increase soil moisture at 8 or 20 inches down in 
the soil (Fig. 2). 

Figure 1. (Top) Snow depth at the iRON Independence Pass Station for 2017 and 2018. 2017 is 
in back in darker blue. 2018 is at the front in transparent light blue. The striped section of 
2018 represents a period of missing data and is intended to indicate that although exact 
depth of snow was unknown, there was snow present on the ground during this time. 

Figure 2. (Bottom) Soil moisture at an 8in depth for Independence Pass: 2016, 2017, & 2018 
from August 1st through October 31st. The station was installed in 2016, so the data record does 
not begin until mid-September. 
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Soil moisture patterns across other iRON sites also showed dry 
soils throughout the summer.  Soil moisture at the lowest 
elevation site, in Glenwood Springs, revealed soil moisture at 8 
inches dropping to around 0.12 m3/m3 in June and remaining 
that dry until mid-October. Unlike wetter, higher elevation areas 
of the watershed, however, for Glenwood Springs the dry 
summer of 2018 was similar for 8-inch soil moisture to the 
previous summers on record (Fig. 3). 

 
By contrast, stations at higher, typically wetter elevations showed 
2018 to be an unusual summer for soil moisture at an 8-inch depth. 
At Sky Mountain, the summer of 2018 was the driest on the record 
dating back to 2013 (Fig. 4). At Smuggler Mountain, although soil 
moisture had dropped lower than 2018 levels in 2013 and 2014, 
those earlier years saw brief rebounds of soil moisture from mid-
summer storms, whereas in 2018, once soil dried out in July, it 
remained below 0.10 m3/m3 until mid-October (Fig. 5). 

Figure 3. (Top) Glenwood Springs soil moisture at an 8inch depth in 
the soil for 2015- 2018. The station was installed in 2015, hence the 
incomplete record for that summer. 
Figure 4. (Left) Sky Mountain soil moisture at an 8in depth for 2013-
2018. 
Figure 5. (Bottom) Smuggler Mountain soil moisture at an 8in depth 
2013-2018. The gap in July 2018 represents a gap in the data record. 
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Sharing the Network (and Its Data) 
 
As iRON’s data network grows, it becomes increasingly valuable for these data to be shared. Researchers from other organizations 
may be able to offer insight about what changing climate and soil moisture conditions mean for our local ecology and water supplies. 
Simultaneously, local data from our watershed may help researchers in other locations to better understand the dynamics of their 
own mountain ecosystems and water cycles in the 
context of climate change. 
 
In 2018, we took several significant steps toward 
sharing our work with the researcher community by: 
 

•   working with a data scientist to develop and 
launch an application program interface (API) 
that automatically gathers the most recent 
iRON station data every six hours and allows 
for sortable downloads of those data 
(irondataboard.org), 
 

•   submitting a journal article to the peer 
reviewed publication Water Resources 
Research (now under final review), 

 
•   presenting our research at the international 

MtClim conference held in Gothic, Colorado 
last September, 

 
•   and establishing relationships with hydrologic researchers at the National Oceanic and Atmospheric Administration (NOAA), 

National Center for Atmospheric Researcher (NCAR), and University of Colorado Boulder with the aim of submitting a proposal 
for a 2019 federal grant to improve water forecasting and water availability models. 

 

A snapshot of the home page for AGCI’s new data interface, irondataboard.org. 



  

Local Outreach and Education 
 
Connecting with our local community, which provides  
financial support, physical location, and impetus for this 
research, is an integral part of the iRON project. In 2018, we continued 
previously-offered education opportunities while also seeking to expand our 
outreach to include conversations with new communities, particularly in the 
down-valley area. This year’s outreach and education included the following: 
 

•   AGCI hosted an iRON summer intern from CMC for the 3rd year in a row. 
 

•   We hosted a citizen science table on soil moisture at the City of Glenwood 
Springs Veltus Park Restoration Day. 

 
•   High school students from across the valley tried out iRON scientific 

equipment at AGCI’s table at the GlenEx high school career fair. 
 

•   Updates on iRON were presented at the Roaring Fork Watershed 
Collaborative, the Glenwood Springs River Commission, the SGM Spring 
Forum, and the Roaring Fork Conservancy and Water Education Colorado 
co-hosted program “Snow to Stream: A Workshop and SNOTEL Fieldtrip.” 

 
•   Colorado Mountain College (CMC) Spring Valley students and professor, 

Phil Halliwell, accompanied AGCI staff on a field trip to an iRON station to 
learn about drought, soil moisture, and local ecology. 
 

•   AGCI participated in the Spring Valley Bioblitz conducted by the Colorado 
Natural Heritage Program, shared data with the new Pitkin Outside 
EcoFinder, and joined conversations about the upcoming Roaring Fork 
Biodiversity Study. 

 

(Above) iRON summer intern, Hadley Heibert takes 
field notes on a visit to the Glassier Ranch station. 

(Below) CMC Spring Valley students ID a plant on a 
field trip to the iRON Spring Valley station, Sept. 2018. 

 
 

I loved all the field work and getting 
the experience of the trial and error 
of fixing a part of a station that has 
been broken. Great learning 
opportunity. 
        ~Hadley Heibert, 2018 intern 

 



  

Looking to 2019 and Beyond 
 
Moving into 2019, we see multiple exciting opportunities for iRON. We have been 
inspired by the support this network has already received and by community 
interest in iRON research. We intend to build upon the momentum of 2018 to 
deepen our local engagement while also broadening the project’s reach. 2019 
plans include: 
 

•   moving forward on discussions currently underway to add a station in the 
Castle Creek basin at a sub-alpine elevation, the final Roaring Fork ecozone 
not yet represented by the network, 
 

•   additional classroom visits and fieldtrips for high school and college 
students, 

 
•   the launch of an iRON citizen science initiative, 

 
•   and pursuit of a federal-level grant to apply iRON data to partnered 

research into water forecasting. 
 
2018 has been a year of learning and growth for the project. It is our hope that that this one year will form just a small (though 
crucial) time period in a decades-long endeavor. The mission of iRON is to contribute to a better understanding of how mountain 
ecosystems and hydrology interact and to empower communities to more effectively sustain these dynamic systems.  
 
 
 

Thank you for helping to make this project possible. 
 
 
 

Butterflies cover the thistle flowers during a July 
2018 visit to the Glenwood Springs iRON site. 
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Colorado Mountain College 
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Environment Foundation 
Independence Pass Foundation 
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Pitkin County Healthy Rivers and Streams 
Pitkin County Open Space and Trails 
 
 
 
 
 

Project Advisors 
 
Jeff Deems, National Snow and Ice Data Center 
Linda Joyce, US Forest Service 
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 
Diana Six, University of Montana 
Jeff Taylor, Nova Scotia Community College 
Alan Townsend, Duke University 
 
 

 
 


