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The Course: 
> Wintertime mountain meteorology / microclimate
> Applied, experiential, research project-focused
> Lectures given at CSAS building; Silverton

Learning Objectives:
> To instill a fundamental understanding of the 
science of snowpack dynamics and assessment, as 
measured through snow density, structure, 
stability, and microclimate

> To develop an appreciation of mountain climate 
and weather

> To develop skills in field observation, data 
collection, data interpretation, writing, and public 
speaking.



Course Content:
> Cold season mountain weather
> Microclimate
> Energy budget in snowpack
> Snow / snowpack properties
> Hydrology
> Data collection / field methods
> Western water management
> Local environmental problems
> Hazards – avalanche / hwy maintenance
> Climate change in SW





History of field courses in
taught in Silverton, CO

• Mel Marcus, 1974 - 1997 (ASU)
• Tony Brazel, 1977 - 1999 (ASU)
• Don Friend, 1990 - 2014 (-3) (ASU

> MNSU)
• Mark Hildebrandt, 2000 - 2013 

(-2) (ASU > SIUE)
• Mark Fonstad, 2001 - 2003, 

2005, 2010 (ASU > TX STATE > U OR)
• Collen Garrity, 2018, 2019 (ASU > SUNY)
• Me + Emily Skop, 1998 – 2003 (ASU > UCCS)
• Me, 2008 - 2020 (ASU > UCCS)



I hear and I forget, I see and I 
remember, I do and I understand. 

Confucius, 450 BC

Tell me and I forget, teach me and I 
remember, involve me and I will 
learn. Benjamin Franklin, 1750



High-Impact Educational
Practices (HEPs)

The Association of American Colleges & 
Universities (AAC&U) defines HEPs as:

1) Common Intellectual Experiences
2) Learning Communities
3) INQUIRY-BASED COLLABORATIVE ACTIVITIES
4) UNDERGRADUATE RESEARCH
5) Diversity / Global Learning (Study Abroad) 
6) Capstone Courses & Projects
7) EXPERIENTIAL LEARNING
8) First-Year Seminars & Experiences
9) Writing-Intensive Course
10) Internships From: High-Impact Educational Practices: What They Are, Who Has 

Access to Them, and Why They Matter, by George D. Kuh (AAC&U, 2008)



Deep Learning

... occurs when students understand the 
material provided, and are interested in or 
even passionate about extending their 
depth of knowledge beyond what is 
provided (Ramsden 1987)

… is an approach in which the student’s 
intention is to understand the meaning
(Haggis 2003)

… connects concepts and topics and spawns 
new ideas (Webb 1997)



The Silverton Field Experience

The course:
• 8 days, 7 nights
• Mid-winter / early spring
• Upper-level

undergrad / graduate
• Capped at 12
• Highly structured



Course components

1. Pre-trip meeting, one month prior to departure
– Introductions
– Distribute syllabus and readings
– Provide research question options
– Collect money
– Safety, risks, waivers, physical requirements, cold weather gear, limited 

medical services



2. Pre-trip online module centered on snowpack assessment

http://www.meted.ucar.edu/afwa/snowpack/

Course components
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3.  Four half-days of lecture

Chris Landry, Center for Snow and Avalanche Studies (CSAS)

Course components

Jeff Derry, CSAS



3.  Four half-days of lecture

Faculty from YOUR university

Course components

Faculty from ANOTHER university



4. Four half-days of in-field data
collection

Course components



Course components

5. Field excursions / lectures with local experts

Leigh Gillette, Colo. Parks and Wildlife Chris Schultz, US Forest Service



Course components

5. Field excursions / lectures with local experts

Jeff Davis, Colo. Avalanche Info. Center Kevin deKay, Silverton School



6. Hand-written 4 – 6 pg. research paper centered on 
single research question

Central Question - Pick One:

Human-Environment: What hazards, obstacles, and opportunities do 
avalanches and extreme weather conditions create for the town of Silverton?

Physical: Why are avalanches so difficult to forecast?

Physical: Focusing on climate and/or geology as driving process(es), 
interpret the physical landscape of the Silverton area.

Physical: Using HOBO / TidBit data, SNOTEL data, personal observation, 
and (optionally) GIS, discuss the relationship between topography and 
microclimate in the Silverton area. 

Course components



7. Daily entries into field journal, broken into
i) personal reflection
ii) data collection
iii) sketches, notes, from readings, lectures, activities…

Course components



8. Journal article summary with instructor

Course components



9. Build and sleep in Quinzee, a three-day process

Course components



10. Daily readings (reinforce / support daily activities)
– journal articles
– book chapters
– newspaper excerpts
– Silverton area climate summaries, weather forecasts, NWS discussions
– CAIC weather summaries / avalanche forecasts
– Review CSAS current meteorological data 

Course components



Course components



11. Labs
– Variation of snow properties across three different landcover types at 

different scale-lengths; HOBO temp. / RH data along transects; snow 
depth vs. ground complexity; SWE results by core sampler: Federal 
vs. Adirondack, snowpack temp. at varying depth

Course components
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12. Oral presentation to the class and to members of the 
Silverton community

– students present the answer to their research question

Course components



Grading
• Central Question Essay and Presentation (50%): Each student will 

answer a central question in 1) a 5-6 page handwritten essay and 2) 
a 5 minute oral presentation. 

• Field Journal (40%): Daily entries will include field observations, 
definitions and interpretations from readings, notes from speakers, 
questions for speakers, and drawings/diagrams 

• Journal Article, Report, or Book Excerpt Synopsis (5%): Each student 
will summarize one-on-one with the instructor any paper from 
Section 1 of the readings list.  

• Course Participation (5%): Students who actively participate, 
regularly ask questions, are well-involved in the group dynamic, 
follow the 'Safety and Behavior' conditions earn these points.

Course components



$800 / student
– 7 breakfasts / 7 dinners
– Lodging in Silverton 7 nights
– Transport. / fuel – 3 rental vehicles / one week
– Speaker fees / field support services
– Course materials

Course fees



How much learned (1 – 6) Course Overall (1 – 6)
Silverton Field Studies ave. = 5.9 Silverton Field Studies ave. = 6.0

Geography Dept. ave. = 5.2 Geography Dept. ave. = 5.2
School (LAS) ave. = 5.2 School (LAS) ave. = 5.1

UCCS ave. = 5.0 UCCS ave. = 5.0

Course evaluations



This type of course may 
not always enhance 
education positively: 
> reinforce stereotypes of a place
> course fees + equipment
> physical disability = difficulty
> personality conflicts
> Univ. liability issues
> miss work, family responsibilities 

To be clear



Brandon Vogt Jeff Derry
bvogt@uccs.edu jderry@snowstudies.org


