
Snow Pit Protocol & Guide to Snow Grain Types 
Winter Ecology – CU Mountain Research Station 

 On flat terrain dig snow pit so south wall of pit is undisturbed 
 On steep terrain dig snow pit so uphill wall is undisturbed 
 Use the provided Snow Cover Profile Form 
 Record date, time, observer, shaded air temperature, cloudiness, precipitation, wind, & surface 

hardness 

 Measure Density 
1. Work from snow surface to ground 
2. Tare the density scoop 
3. Make first density measurement so that the next density measurement starts at an even 

10cm (ex. snow depth = 43 cm mark first density measurement from 43 to 30 cm, snow 
depth = 47 cm mark first density measurement from 47 to 40 cm) 

4. Each density measurement then is every ten cm on the tens (e.g., 40 to 30 cm). 
5. Stagger the density measurements laterally 
6. Near the ground there may be rocks or bushes that interfere with the density scoop, so 

move laterally if necessary 
7. If there is a void at the snow ground interface measure density from 15-5cm or simply use 

the same value you got for 20-10 cm for 10-0 cm. 

 Measure Snow Temperature 
1. Calibrate thermometers in an ice bath. 
2. As you are measuring the density, place a thermometer in the shaded top 2 cm, the middle 

of the density measurement height, and the middle of the next density height 
3. Allow thermometers a few minutes to equilibrate 
4. Leapfrog the thermometers through the middle of the density measurement heights with the 

final measurement having the thermometer at the snow/ground interface. 
5. Avoid measurements near exposed or buried bushes 
6. Here’s what you are doing: density measurements every 10 cm on multiples of tens, with 

temp measurements every 10 cm in the middle of the density measurement. Thus, the temp 
measurements are at 5’s (e.g., 35, 25, 15, 05 cm).  And with measurements at the top and 
bottom of the snowpit. 

 Identify Stratigraphy 
1. Work from top down. Clean snow surface with shovel. 
2. Using knife or edge of card to first vertically identify layers and delineate. Then go back 

and sample each unique layer. 
3. Estimate Hardness (Fist, 4-Fingers, 1-Finger, Pencil, Knife, Ice) - use Symbols in Observation 

Guidelines §2.5.3  
4. Estimate Grain Size (in mm) using snow crystal card and magnifying loop - see 

Observation Guidelines §2.5.5 
5. Identify Grain Shape:  New Snow, Fragments, Rounded, Faceted, Depth Hoar, Surface Hoar, 

Melt-Freeze Forms, Ice - use Symbols in Observation Guidelines §2.5.4.  Subcategories (and 
corresponding symbols) are in Appendix F.    

 Relate these to succession of processes: Temperature Gradient (TG), Equitemperature (ET), 
Wet Snow Metamorphism (WM), Ice & Crust Formation – see Tables & Figure next page, and 
Observation Guidelines App. F. 

6. Estimate Liquid Water - use Classes in Observation Guidelines §2.5.6 

 Test Pack for Blocking 

Data entered into SnowPilot back at the Lodge (see last page)  
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TG Temperature Gradient Metamorphism 
ET Equitemperature Metamorphism 

From: Field Guide to Snow Crystals by E.R. LaChapelle 



Snow Pit Analysis 
 

 Download SnowPilot and QuickStart guide 
▫ http://snowpilot.org/    
▫ http://snowpilot.org/downloads.html  – follow SETUP 
▫ watch the YouTube tutorial: http://www.youtube.com/watch?v=Qrkl7gtH86Y 
▫ http://snowpilot.org/Download-QuickStart.pdf 

 
 Set up your User Info per tutorial and QuickStart guide 

▫ Set Preferences for  
o Hardness scale: Exponential 
o Units: all metric 

 Establish pit —  
▫ Use naming convention: “NiwotC1 yyExposureCategory-DepthCategory”, where yy=year: such as 

“NiwotC1 14open-deep” or “NiwotC1 14forest-shallow”  (display limit is 24 characters with spaces) 
 Enter Layer info:  Stratigraphy, Density, Temperature 

▫ Set a dummy first layer so all pits are graphed with same vertical scale, starting with height>height 
of deepest pit for the day and ending with height of your pit.  Leave other info blank. 

 Save pit 
 Generate pit graph and save as .jpg 

 Add Density graphics  
▫ Import .jpg into PowerPoint 
▫ Add “Rectangles” to left side of pit graph to represent density for each layer, as in graph below 
▫ Use for scaling Density rectangles, use Temperature scale 100 
▫ Set transparency of rectangles to 90% (with “Fill Color” options) 

 Save and share results: 
▫ Save .ppt – Name using pit name (per convention above), email to instructors, put on Google docs 
▫ Email Data file (PCPILOTV5.DAT) to instructors – Subject line = pit name 

 Interpret results within and among pits, and record your conclusions 
▫ Refer to the day’s Lesson Points: http://culter.colorado.edu/~kittel/WinterEcology_Snow.html#field  

 
 

1/15 T Kittel 

Density 

http://snowpilot.org/�
http://snowpilot.org/downloads.html�
http://www.youtube.com/watch?v=Qrkl7gtH86Y�
http://snowpilot.org/Download-QuickStart.pdf�
http://culter.colorado.edu/~kittel/WinterEcology_Snow.html#field �



