
Graphical Representation of Cold Land Processes Experiment Snow Pit Data

Researchers have gathered data from snow pits for well over a century, yet no common or consistent 
manner for presenting this information has been devised.  In the Cold Land Processes Experiment 
(CLPX), data were collected from nearly 2,000 snow pits as part of several different data collection 
efforts. To facilitate intercomparison and to effectively display the large amount of data collected, we 
have developed a graphical method for presenting data from each snow pit.  Sets of these snow-pit 

graphics can help users identify potential trends, anomalies, and appropriate data for their applica-
tion.  In early 2006, we plan to publish an electronic document with all CLPX IOP snow pit graphics.  
To request a copy, please contact nsidc@nsidc.org.  All CLPX data are publicly available. For further 
information about CLPX data sets, see http://nsidc.org/data/clpx.

Snow-Pit Graphic Key
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fasp11 2003-03-26 1340

Comments: very windy, blowing snow. Suspect soil samples.

terrain...a.JPG
(1 other photo(s) available)

terrain...b.JPG
Grain Type: New Rounded Mixed Faceted

Pit id, where M = first letter of 
MSA,  and I = first letter of 
ISA; this is pit #11 taken in 
Fraser MSA, Alpine ISA

Pit wall height, applies to 
density/temperature and 
stratigraphy profiles

Free-form  comments by surveyors, 
data entry technicians and editors; 
data entry and editor's comments 
preceded by note with lower-case 
initials, e.g. "Ed(mjb):”.  Note that 
comments may refer to measure-
ments not included on the poster.

Snow grain type for each 
stratigraphy layer

Date and local time of measurement, 
yyyy-mm-dd hhmm

Snow water 
equivalent, calcu-
lated from mea-
sured densities

Stratigraphy & grain 
size profile:  layers 
demarcated with 
dotted lines; in each 
layer, crosshairs rep-
resent length of 
major and minor 
axes of average 
grains.  Only 
medium-size grains 
are included here, 
actual measurements 
include representa-
tive small, medium 
and large grains.

Density profile, dashed and dotted lines (profile A and profile B) and 
solid line (average); N.B. densities in shallow pits were sampled with 
SIPRE tubes instead of density cutters, densities from SIPRE mea-
surements are indicated as vertical lines instead of a density profile.

Thumbnail images of photos, 
when available; name...JPG 
indicates beginning of actual 
JPG filename.  (Roughness 
photos are not included on the 
poster.)

Snow grain type 
symbol key

Temperature profile

Richard Armstrong (rlax@nsidc.org), Mary J. Brodzik, and Mark A. Parsons
University of Colorado, CIRES/National Snow & Ice Data Center

This research was 
funded by NASA grants 

NAG5-1152 and 
NAS5-030999.

For other examples of snow pit data graphics, see:
Ferguson, S. A. “The Role of Snowpack Structure in Avalanching.” Ph.D. dissertation, University of Washington, 1984.
Snow Pilot Project, http://www.snowpilot.org.
The use of small multiples in graphic presentation is described in:
Tufte, E. R. The Visual Display of Quantitative Information, 2nd Ed. Cheshire, CT:  Graphics Press, 2001.
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fasp05 2003-02-20 1310

Comments: pit dug 150 cm Neast of stake; could not get density sample lower         
                                                                                    
                                                                                    
                                                                                    
                                                                                    
                                                                                    

other....jpg
(2 other photo(s) available)

pitwall...a.jpg pitwall...b.jpg pitwall...c.jpg
Grain Type: New  Rounded  Mixed  Faceted  
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fasp07 2003-02-20 1500

Comments: can not get density sample between 0-10 cm                                
                                                                                    
                                                                                    
                                                                                    
                                                                                    
                                                                                    

terrain....jpg
(4 other photo(s) available) Grain Type: New  Rounded  Mixed  Faceted  
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fasp09 2003-02-20 1423

Comments: Sipre tube used                                                           
                                                                                    
                                                                                    
                                                                                    
                                                                                    
                                                                                    

terrain....jpg
(2 other photo(s) available) Grain Type: New  Rounded  Mixed  Faceted  
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fasp10 2003-02-20 1015

Comments: could not measure density 0cm-8cm above ground                            
                                                                                    
                                                                                    
                                                                                    
                                                                                    
                                                                                    

other....jpg
(1 other photo(s) available)

terrain....jpg
Grain Type: New  Rounded  Mixed  Faceted  

March 2003
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fasp15 2003-03-26 1245

Comments: soil sample A has wind blown snow in it.                                  
                                                                                    
                                                                                    
                                                                                    
                                                                                    
                                                                                    

pitwall....JPG
(1 other photo(s) available) Grain Type: New  Rounded  Mixed  Faceted  
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fasp16 2003-03-26 1320

Comments: soil sample A has wind blown snow in it.                                  
                                                                                    
                                                                                    
                                                                                    
                                                                                    
                                                                                    

pitwall....JPG
(3 other photo(s) available)

terrain....JPG
Grain Type: New  Rounded  Mixed  Faceted  
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fasp13 2003-03-26 1018

Comments: Tons of blowing snow due to wind. 70-60cm a sloping and dense layer.
Ed(map): There appeared to be a missing density layer at 130-120 cm in the data
book, but discussion with the surveyor revealed that the layer was not missing but
simply mislabeled. The missing layer was actually 20-10 cm which the surveyors were
unable to sample due to vegetation.                                                 
                                                                                    

terrain...a.JPG
(1 other photo(s) available)

terrain...b.JPG
Grain Type: New  Rounded  Mixed  Faceted  
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fasp12 2003-03-26 1200

Comments: Very windy!. Soil is all surface material.                              
                                                                                    
                                                                                    
                                                                                    
                                                                                    
                                                                                    

pitwall....JPG
(2 other photo(s) available)

terrain...a.JPG terrain...b.JPG terrain...c.JPG
Grain Type: New  Rounded  Mixed  Faceted  
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fasp06 2003-02-20 1000

Comments: pit was at greater than 15 degree angle so measurements were taken from
side pit wall                                                                       
                                                                                    
                                                                                    
                                                                                    
                                                                                    

other....jpg
(2 other photo(s) available)

other....jpg
Grain Type: New  Rounded  Mixed  Faceted  
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fasp08 2003-02-20 1002

Comments: soil samples A 5 cm, B 7 cm hit rock                                      
                                                                                    
                                                                                    
                                                                                    
                                                                                    
                                                                                    

terrain...a.jpg
(1 other photo(s) available)

terrain...b.jpg
Grain Type: New  Rounded  Mixed  Faceted  
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fasp11 2003-02-20 1445

Comments: 2 very hard slab layers                                                   
                                                                                    
                                                                                    
                                                                                    
                                                                                    
                                                                                    

terrain...a.jpg
(1 other photo(s) available)

terrain...b.jpg terrain...c.jpg
Grain Type: New  Rounded  Mixed  Faceted  
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fasp14 2003-02-20 1535

Comments: bottom 20 cm of pit in heavy willow growth with depth hoar snow.   
                                                                             
                                                                             
                                                                             
                                                                             
                                                                             

Grain Type: New  Rounded  Mixed  Faceted  

March 2003
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fasp06 2003-03-26 0930

Comments:                                                                           
                                                                                    
                                                                                    
                                                                                    
                                                                                    
                                                                                    

pitwall....JPG
(1 other photo(s) available) Grain Type: New  Rounded  Mixed  Faceted  
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fasp14 2003-03-26 1120

Comments:                                                                           
                                                                                    
                                                                                    
                                                                                    
                                                                                    
                                                                                    

pitwall....JPG
(1 other photo(s) available) Grain Type: New  Rounded  Mixed  Faceted  
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fasp11 2003-03-26 1340

Comments: very windy, blowing snow. Suspect soil samples.                          
                                                                                    
                                                                                    
                                                                                    
                                                                                    
                                                                                    

terrain...a.JPG
(1 other photo(s) available)

terrain...b.JPG
Grain Type: New  Rounded  Mixed  Faceted  

0

50

100

150

200

H
ei

gh
t (

cm
)

 

 

 

 

 

100 200 300 400 500
Density (kg/m 3)

-15 -10 -5 0
Temperature (oC) Stratigraphy

Grain Size

0   3
Mean (mm)

0
100

200

300

400

500

600
700

SW
E 

(m
m)

fasp08 2003-03-26 1400

Comments:                                                                    
                                                                             
                                                                             
                                                                             
                                                                             
                                                                             

Grain Type: New  Rounded  Mixed  Faceted  

March 2003
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fasp04 2003-03-26 1005

Comments: Could not sample 10-0 cm interval                                         
                                                                                    
                                                                                    
                                                                                    
                                                                                    
                                                                                    

pitwall...a.JPG
(1 other photo(s) available)

pitwall...b.JPG pitwall...c.JPG terrain...a.JPG
Grain Type: New  Rounded  Mixed  Faceted  
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fasp03 2003-03-26 1225

Comments:                                                                           
                                                                                    
                                                                                    
                                                                                    
                                                                                    
                                                                                    

pitwall...a.JPG
(1 other photo(s) available)

pitwall...b.JPG pitwall...c.JPG pitwall...d.JPG
Grain Type: New  Rounded  Mixed  Faceted  
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fasp01 2003-03-26 1113

Comments:                                                                           
                                                                                    
                                                                                    
                                                                                    
                                                                                    
                                                                                    

pitwall...a.JPG pitwall...b.JPG terrain....JPG
Grain Type: New  Rounded  Mixed  Faceted  
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fasp02 2003-03-26 1225

Comments: Scale acting

pitwall...a.JPG
(1 other photo(s) available)

pitwall...b.JPG pitwall...c.JPG terrain...a.JPG
Grain Type: New  Rounded  Mixed  Faceted  

February 2003
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fasp04 2003-02-20 1425

Comments: Soil sample rocky; could not sample density below 4 cm; pit dug 6 m
NNE of stake                                                                 
                                                                             
                                                                             
                                                                             
                                                                             

other....jpg
(3 other photo(s) available)

pitwall...a.jpg pitwall...b.jpg terrain....jpg
Grain Type: New  Rounded  Mixed  Faceted  
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fasp03 2003-02-20 1040

Comments: pit dug 2 m east (downhill of stake); ice layer @ 0 cm; could not
get 2nd sample from 13-3 - icy, tree branches; could not sample 11-1
interval.                                                                    
                                                                             
                                                                             
                                                                             

pitwall...a.jpg
(3 other photo(s) available)

pitwall...b.jpg pitwall...c.jpg terrain...a.jpg
Grain Type: New  Rounded  Mixed  Faceted  
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fasp02 2003-02-20 1320

Comments: could only get one density at 14-4 cm                              
                                                                             
                                                                             
                                                                             
                                                                             
                                                                             

terrain...a.jpg
(1 other photo(s) available)

terrain...b.jpg
Grain Type: New  Rounded  Mixed  Faceted  
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fasp01 2003-02-20 1058

Comments: could not get density measurement at ground                        
                                                                             
                                                                             
                                                                             
                                                                             
                                                                             

terrain...a.jpg
(2 other photo(s) available)

terrain...b.jpg
Grain Type: New  Rounded  Mixed  Faceted  
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fasp09 2003-03-26 0945

Comments: Irregular ground surface. Could not get density below 17 cm               
                                                                                    
                                                                                    
                                                                                    
                                                                                    
                                                                                    

pitwall....JPG
(1 other photo(s) available)

terrain...a.JPG terrain...b.JPG terrain...c.JPG
Grain Type: New  Rounded  Mixed  Faceted  

March 2003
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fasp10 2003-03-26 1030

Comments:                                                                           
                                                                                    
                                                                                    
                                                                                    
                                                                                    
                                                                                    

pitwall....JPG
(1 other photo(s) available)

terrain...a.JPG terrain...b.JPG
Grain Type: New  Rounded  Mixed  Faceted  
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fasp07 2003-03-26 1345

Comments:                                                                           
                                                                                    
                                                                                    
                                                                                    
                                                                                    
                                                                                    

pitwall...a.JPG
(1 other photo(s) available)

pitwall...b.JPG pitwall...c.JPG pitwall...d.JPG
Grain Type: New  Rounded  Mixed  Faceted  
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fasp05 2003-03-26 1105

Comments: could not sample last interval from 19-9 cm                        
                                                                             
                                                                             
                                                                             
                                                                             
                                                                             

pitwall...a.JPG
(1 other photo(s) available)

pitwall...b.JPG pitwall...c.JPG pitwall...d.JPG
Grain Type: New  Rounded  Mixed  Faceted  

February 2003
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fasp16 2003-02-20 1447

Comments: Used sipre tube #3                                                        
                                                                                    
                                                                                    
                                                                                    
                                                                                    
                                                                                    

other....jpg
(4 other photo(s) available)

other...b.jpg other...a.jpg other...b.jpg
Grain Type: New  Rounded  Mixed  Faceted  
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fasp13 2003-02-20 1145

Comments: slab at 45-35 cm density layer hardens to west                            
                                                                                    
                                                                                    
                                                                                    
                                                                                    
                                                                                    

terrain...a.jpg
(1 other photo(s) available)

terrain...b.jpg terrain...c.jpg
Grain Type: New  Rounded  Mixed  Faceted  
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fasp12 2003-02-20 1340

Comments: soils 3-5 cm deep                                                         
                                                                                    
                                                                                    
                                                                                    
                                                                                    
                                                                                    

terrain...a.jpg
(1 other photo(s) available)

terrain...b.jpg terrain...c.jpg
Grain Type: New  Rounded  Mixed  Faceted  
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fasp15 2003-02-20 1400

Comments: used sipre tube #3 less than 15 cm depth                           
                                                                             
                                                                             
                                                                             
                                                                             
                                                                             

Grain Type: New  Rounded  Mixed  Faceted  

CLP Experiment Location

Map of Cold Land Processes Experiment area  in the Colorado Rocky Moun-
tains.  The experiment included four Intensive Observation Period (IOP) field 
campaigns during the winters and springs of 2002 and 2003.  Inset of Fraser 
Alpine Intensive Study Area (ISA) indicates snow pit locations and elevation 
contours, superimposed on an airborne lidar image dated April, 2003.  Snow 
pit data for February and March 2003 are displayed in the poster main panel, 
ordered by relative location in the ISA.  


