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Senator Beck Basin Study Area – Red Mountain Pass  
from Putney Study Plot – 12,325’





Senator Beck Basin Study Area – Sentry Site for Upper CRB

SBBSA

CRB Water Supply & Demand Study: Tech Report B – pg’s B7 & B13 



Senator Beck Basin Study Area

CRB Water Supply & Demand Study: Tech Report B - pg B14 



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

Senator Beck Basin Study Area, CSAS, and dust-on-snow science
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Senator Beck Basin: March  and April 2009 Dust Layers
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SBSP – April 24, 2009SASP – April 22, 2009



Large-Scale Albedo Reductions

May 18, 2009 – San Juan Mountains
NASA MODIS Image

SASP from 1200-1300 hrs
HS = 0.18 m
Albedo ~ 0.30



Senator Beck Basin Hourly Discharge - 2006, 2007, 2008, 2009, 2010, 2011, 2012
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Rain On Snow





Dust-on-Snow Shifts Upper CRB Hydrograph*        
*not including 2009, 2010 dust deposition rates
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At the scale of the Upper CRB, modeling shows:
DOS = Earlier SAG = Increased ET = Reduced Runoff

• Mean ∆ Runoff: 
-4.9%
-811,000 acre-ft

• Range: 
-2.3 to -7.6%
-243k to -1,460k 

acre-ft

*based on pre‐2009 dust loading

Painter, Deems, et al., PNAS (2010)



Besides dust, 

SBB is a Sentry Site
for changes in Upper CRB:

• Snowmelt Runoff 

• Mountain Precip

• Mountain Temps

• Mountain Winds

• Mountain Radiation

• Mountain Vegetation

• Mountain Soils 



CRB Water Supply & Demand Study: Tech Report B - pg B58 



CRB Water Supply & Demand Study: Tech Report B - pg B59 



290 ha

SBSP SASP

SBSG

Operated by 
CSAS under 

USFS Special 
Use Permit with 
Uncompahgre 
National Forest

PTSP



Swamp Angel Study Plot  
11,050’ (3368 m)

SASP Instrumentation
6 m Mast

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)

Soil Temperature (4)

Soil Volumetric Water Content

Soil Heat Flux



Height of Snow - Swamp Angel Study Plot
as of 2400 hours
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http://snowstudies.org/data/analyses/CumulativePrecipGraph.png


Monthly Mean Precipitation by Phase
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Swamp Angel Study Plot - Senator Beck Basin Study Area
7 to 9 year Period of Record  from 2004-2012
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Senator Beck Study Plot  
12,200’ – 3,719m

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)

Soil Temperature (4)

Soil Volumetric Water Content

Soil Heat Flux

Snow Profile Plot



Putney  Study Plot   
12,325’

Putney Study Plot  
12,325’ – 3,757 m

PTSP Instrumentation

10 m Mast
Campbell CR10X Datalogger

Wind Speed & Direction
Air Temp and RH



Total Miles of Wind at PTSP by Season
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Putney Study Plot 24-Hour Mean Air Temperatures
Elevation 12,325'
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Senator Beck Stream 
Gauge  

11,030’ – 3,362 m

SBSG Instrumentation
Broad-crested, notched weir

0.1 – 30 cfs capacity

Campbell CR10 Datalogger

Stage – Druck transducer

Stage – staff gauge

Water Temp and Conductivity



Senator Beck Basin Cumulative Discharge - 2006 to 2012
as measured at Senator Beck Stream Gauge (SBSG) 
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Mountain System 
Monitoring
Monitoring the plant community as a 
bellwether for regional climate ‘state’
in 5-year repeat studies

Vegetation Change = 
• Change in Snowcover,

• Change in ET,    

• Change in Albedo,              

• Change in Runoff

August 2009







Snow Hydrology Research Currently Supported by CSAS

Hans-Peter Marshall – Boise State: FMCW radar

Eli Deeb – Army CRREL: Lidar and Microstructure

Martyn Clark – NCAR: CHPS development

Michael Follum – ACE Vicksburg: snowmelt model

Marty Ralph – NOAA ESRL: atmospheric rivers

Painter & Deems – JPL and WWA: radiative forcing



Climate Change in Mountains



Opportunity for Multi-Agency

Alpine to Arid Observatory
Upper Uncompahgre River 
Watershed to Ridgway Reservoir 

Elevations 14,150’ to ~6,850’ (pool)

264 sq. mi. drainage area

Senator Beck Basin  
13,510’

USGS 
7,600’

USGS 
6,878’

SBSG 
11,030’





Center for Snow & Avalanche Studies
PO Box 190, Silverton, CO 81433
Phone: (970) 387-5080     Email: clandry@snowstudies.org
Web: www.snowstudies.org


	Dust-on-Snow Shifts Upper CRB Hydrograph*           *not including 2009, 2010 dust deposition rates
	At the scale of the Upper CRB, modeling shows:DOS = Earlier SAG = Increased ET = Reduced Runoff

