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Photo courtesy of Ben Pritchett April 3, 2009 

Crested Butte 



May 12, 2009 – from Peak 13,510’ at top of Senator Beck Basin Study Area 



CSAS Mission Statement 
 

The Center for Snow and Avalanche Studies 
enhances the interdisciplinary investigation of  the 

alpine snow system's behavior and role in 
human/environment relationships by offering 

resources – people, information, and facilities – for 
field-based research and education. 



CSAS Programs 
 

 Hosting Snow System Research 
 

Conducting Snow System Research 
 

Snow System Science Field Education 
 

Mountain System Monitoring 



Desert/Mountain 
Interactions 

 influencing Colorado snowmelt  Colorado Plateau 



May 21, 2004 
Photo courtesy JPL (Ian McCubbin) 



719 acres 



Senator Beck Study Plot  
12,200’ 

SBSP Instrumentation 
10 m Mast 

Campbell CR10X Dataloggers (2), Multiplexer (1) 

Wind Speed & Direction (2) 

Air Temp and RH (2) 

Height of  Snow 

Broadband SW (2 up, 1 down, shadow array) 

NIR SW (1 up, 1 down) 

Pyrgeometer (1 up) 

Infrared Snow Surface Temp 

Snow Temperature (5) 

Snow Wetness (2) 

Soil Temperature (4) 

Soil Volumetric Water Content 

Soil Heat Flux 



Swamp Angel Study Plot  
11,050’ 

SASP Instrumentation 
6 m Mast 

Campbell CR10X Dataloggers (2), Multiplexer (1) 

ETI Precipitation Gauge 

Wind Speed & Direction (2) 

Air Temp and RH (2) 

Barometric Pressure 

Height of  Snow 

Broadband SW (2 up, 1 down, shadow array) 

NIR SW (1 up, 1 down) 

Pyrgeometer (1 up) 

Infrared Snow Surface Temp 

Snow Temperature (5) 

Snow Wetness Sensors (2)  

Soil Temperature (4) 

Soil Volumetric Water Content 

Soil Heat Flux 

Experimental Lysimeter 



Putney  Study Plot   
12,325’ 

(private property) 

PTSP Instrumentation 
10 m Mast 

Campbell CR10X Datalogger  
Wind Speed & Direction 

Air Temp and RH 
 

(data used by operationally by Colorado 
Avalanche Information Center,             CDOT, 

NWS-GJT) 

 
Also at Putney                            

GPS Base Station - RG20 
for 

University of  Colorado Rio Grande Rift 
Research 



Senator Beck Stream 
Gauge  11,030’ 

SBSG Instrumentation 
Broad-crested, notched weir 

0.1 – 30 cfs capacity 

Campbell CR10 Datalogger 

Stage – Druck transducer 

Stage – HOBOs (2) 

Stage – staff  gauge 

Water Temp and Conductivity 



Plant Community Baseline Study 
Colorado Natural Heritage Program 



• 23 100-foot transects 

• 230 0.10m2 samples 

• Three elevation bands Repeat Study 2009 



Radiative and hydrologic effects 
of desert dust deposits in alpine 
snow  
TH Painter1, C Landry2, J Neff3, AP Barrett1 

1National Snow and Ice Data Center,  
2Center for Snow and Avalanche Studies,  
3CU-Boulder, Dept of Geological Sciences 

CSAS 

Collaborative Research Funded by the 
National Science Foundation 



Findings … 

•  Exposing layers of  dust-in-snow decreases snow 
albedo and increases radiative forcing on a regional 
scale, accelerating SWE ablation 

•Observed reductions in snow albedo have advanced 
snowmelt by up to one month and resulted in a higher 
amplitude and shorter duration hydrograph 

Painter, T.H., A.P. Barrett, C.C. Landry, 
J.C. Neff, M.P. Cassidy, C.R. Lawrence, 
K. E. McBride, and G.L. Farmer, 2007.  

Impact of  disturbed desert soils on 
duration of  mountain snow cover, 

Geophysical Research Letters, Vol. 34, 
L12502, doi:10.1029/2007GL030284. 



Snow Albedo Measurement 
Senator Beck Study Plot  12,200’ 



May 13, 2009 – Swamp Angel Study Plot 

Dust at Top of Snowpack                    (all 
or most layers merged): 

Spring 2008 = 12 gm/m2 

Spring 2009 = 55 gm/m2 



Snowmelt Energy Budget 

W/m2 

Dusty Snow Surface, Clear Skies – Senator Beck Study Plot, May 2005 

Max Air T              57 F                   57 F                  56 F                    53 F                  56 F   



Reduced Albedo = Snowmelt “Forcing” 

Actual SAG 
SASP – 11,050’ 

2006 

Modeled         
Dust-Free SAG 

Weather 



May 18, 2009 – San Juan Mountains 
NASA MODIS Image 



May 31, 2008 – San Juan Mountains 
NASA MODIS Image 



May 18, 2009 – San Juan Mountains 
NASA MODIS Image 



Below Treeline – April 22 Above Treeline – April 24 

Senator Beck Basin: March 22, March 29, April 3, April 8, April 15 layers 







CODOS Monitoring Sites 



WY 2008             
7 dust events 

WY 2009  

12 events 



May 11, 2009 – Wolf Creek Pass April 10, 2009 – Wolf Creek Pass 



April 17, 2009 – Berthoud Pass 



April 18, 2009 – Rabbit Ears Pass 



April 18, 2009 – Willow Creek Pass 



WY 2008             
7 dust events 

WY 2009  

12 events 



April 19, 2009 – McClure Pass 



WY 2008             
7 dust events 

WY 2009  

12 events 



Beartown – Rio Grande Headwater 
WY 2008             

7 dust events 

WY 2009  

12 events 





May 13, 2009 –Senator Beck Stream Gauge at 16 cfs 



Senator Beck Basin Hourly Discharge - 2006, 2007, 2008, 2009
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May 16 

May 26 
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Apr 24 

Jun 26 







May 21 June 3 



Dust Updates 





Center for Snow & 

 

 
 

 Avalanche Studies 

Colorado Dust-on-Snow (CODOS) Program Participants:   
Colorado River, Southwestern, and Rio Grande Water Conservation Districts 

Upper Gunnison River, Tri-County, Animas-La Plata, and Northern Water Conservancy Districts 

Colorado Water Conservation Board 

 Bureau of   Reclamation – Western Colorado, Denver Water, Western Water Assessment 
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