
W hen the mountains call, skiers answer.    
Backcountry alpinists know the call well, and it 

often takes them to high peaks and distant bowls where the 
snow is deep and untouched. For some, this means a good 
day recreating. For others, it can mean chancing territory 
ripe with deadly avalanches. 

In the Intermountain West and at home here in Montana, 
backcountry avalanches pose a deadly threat and a stark 
reminder that Mother Nature rules all and takes no prisoners. 
Despite all of the snowpack information available in the 21st 
century, little is still known about the multitude of reasons 
that contribute to an avalanche accident. Thanks to a unique 
MSU research duo, bridging social science, snow science 
and technology, new light is being shed on a lesser-known 
contributor of backcountry accidents, the role of human 
behavior and decision-making.

Jordy Hendrikx, assistant professor in the Department of 
Earth Sciences and director of the MSU Snow and Avalanche 
Lab, and Department of Political Science professor Jerry 
Johnson, are using a smartphone app and skiers themselves to 
present a more holistic picture of avalanche accidents.  

“Essentially, we’re highlighting the relationship between 
backcountry behavior and avalanche probability (using 
new technology), and making a case that there’s a direct 
correlation there,” Hendrikx said. “Our research is a bit of a 

paradigm shift for snow scientists and avalanche experts in 
the ways avalanche accidents are traditionally interpreted and 
examined, so it’s really exciting.” 

Hendrikx said their research approach is unique because it 
includes a social scientist—a rarity in snow science—who 
can address the role of human behavior in backcountry travel. 
Johnson has been studying and teaching social science for the 
last thirty years. Both Johnson and Hendrikx are life-long 
skiers. 

“Social science is about studying why and how people make 
decisions,” Johnson said. “What we’re doing in this research 
is trying to find a correlation between backcountry behavior 
and flaws in our decision-making. When we investigate 
decisions, consideration of social factors starts to make 
accident analysis look a little different.” 

To blend the two data sets, backcountry terrain and decision-
making, the research team is collecting crowd-sourced data 
through a smartphone app called SkiTracks. The app records 
a skier’s entire day on the mountain using global positioning 
(GPS) data from a skier’s phone and registers the skier’s exact 
location, terrain and their days’ worth of tracks. After the 
trip, users send their data directly to Hendrikx’s snow lab 
on the MSU campus. Users then use their smartphone to 
complete a short post-trip survey that asks questions about 
the skier’s behavior that day. 
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From left to right: GPS tracks for April 9, 2014 
shown with orange diamonds representing 
considerable avalanche hazard/wind slab and 
persistent slab, and for April 23, 2014 shown 
with green circles representing low avalanche 
hazard/wind slab and warming. These data 
points are overlain on a 30-meter slope map 
where red is a steep slope and green is a lower-
angled slope. Image courtesy of Jordy Jendrikx; 
Jerry Johnson; Jordy Hendrikx. Photo by Karl 
Birkeland. Background: The debris field from 
a fatal avalanche near Granite Peak in the 
Absaroka-Beartooth Wilderness, March 2014. 
Image courtesy of the Gallatin National Forest 
Avalanche Center.



“Social science is about studying why and how people 
make decisions. What we’re doing in this research 
is trying to find a correlation between backcountry 
behavior and flaws in our decision-making.” 

 JERRY JOHNSON,  professor, Department of Political Science

“The data collection is twofold,” Hendrikx said. “The GPS 
app tracks technical terrain features like slope and angle,  
and the survey gathers information like group size, gender 
and the day’s goals. We’re then able to combine geography 
and terrain with the behavioral side of the skier, which allows 
us to investigate how and when backcountry skiers make 
their decisions about where to ski, so we essentially consider 
the ski track as a geographic expression of the group’s 
decision-making.”

Unlike lab research, the skiers themselves are intimately 
involved and directly embedded in the data collection. 

“The skiers are invaluable to this project,” Johnson said.  
“We couldn’t do it without them.” 

So far, tracks and survey data have been submitted 
locally from the Gallatin Valley and all across the U.S. 
Intermountain West, and globally from New Zealand, 
Norway, France and Slovakia. Johnson and Hendrikx are 
publishing and presenting the data collected thus far to 
avalanche professionals at snow conferences around the world.

“The end-goal of the research, and what we’re finding, is that 
avalanche accidents may be more predictable that originally 
thought,” Johnson said. “This holds a lot of promise in terms 
of how this could fold into current avalanche education. If 
we can highlight decision-making flaws, we may be able to 
lower the accident rate.”

According to Johnson, the results of the study might 
be applicable to other high-risk fields such as wildland 
firefighting, backcountry search and rescue response, 
snowmobiling and military use. 

“How people behave ultimately influences their decisions,” 
Hendrikx said. “If we can interpret and share these findings 
through a geographic expression of decision, then we 
have the ability to potentially alleviate life-threatening 
backcountry accidents.”

For more information, or to participate in the study, please 
visit www.montana.edu/snowscience/tracks.




