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METADATA

Winter 2005/2006 Dataset

Swamp Angel Study Plot 

Senator Beck Basin Study Area (SBBSA), San Juan Mountains 

I.  Swamp Angel Study Plot (SASP)

1) Site

a) Swamp Angel Study Plot (SASP)

i) RF Station ID = 3

(1) 1 hour data arrays:  Flag field = 301

(2) 3 hour data arrays: Flag field = 303

(3) Solar Noon arrays: Flag field = 312

(4) 24 hour data arrays: Flag field = 324

b) Site unlocked; instruments and tool case locked with keyed padlock

c) Lat/Lon: 37( 54' 25" N, 107( 42' 41" W; NAD 1927

d) Elevation: 11,050 feet, 3,368 meters

e) Aspect: NNE

f) Slope Angle: 3 degrees

g) Photographs:  http://www.snowstudies.org/senbeck_sa.html
h) Changes to site: first year of operation; no trees or brush cleared from site; no changes to ground surface

i) Comments: SASP authorized by the Uncompahgre National Forest under a Special Use Permit

2) Operation Status

a) Installation built for continuous collection of 'Winter' and 'Summer' datasets spanning the 'water year' (October 1 through September 30)

i) 'Winter' datasets begin October 1 (start of 'water year') through last day of Spring (day before summer solstice)

ii) 'Summer' datasets extend from Summer Solstice through September 30 (day before start of 'water year' 

b) Winter 2005/2006 dataset from 0000 hrs October 1, 2005 (day-of-year 274) through 2400 hrs June 20, 2006 (day-of-year 171).

i) Season total precip counter started at 0 mm precipitation on October 1, 2005

c) All data collected on Mountain Standard Time, by day-of-year (DOY)

i) Clocks not switched from/to Mountain Daylight Time in Fall or Spring

ii) 24 hour summary datasets (Flag = 324) are calendar day

3) Type of Site

a) Study Plot: generally 'flat' and planar subalpine site sheltered from wind

4) Power

a) Solar powered by 40 watt photovoltaic panel providing regulated charge to a 400 amp hour gel 12V DC battery bank. 

i) DC supply from datalogger to Noah II regulated at 13.0 volts maximum

5) Sensors

a) Upper Wind Speed and Direction 

i) Properties

(a) Make: RM Young

(b) Model: #05103-5 

(c) Serial Number: WM61653

(d) Type: Wind Monitor

ii) Installation

(a) Height above ground: 6.0 m

(b) Distance from tower or obstacle: 1.0 m

(c) Date originally installed at SASP: October 22, 2004  (DOY 296); 

(d) Service/calibration dates: calibrated June 3, 2004 

(e) Comments: Wind Monitor Ser. #12387 used for period October 1, 2004 through October 22, 2004. Wind Monitor Ser. #WM-61653 new when installed on October 22, 2004. 

b) Lower Wind Speed and Direction 

i) Properties

(a) Make: RM Young

(b) Model: #05103-5 

(c) Serial Number: 12387

(d) Type: Wind Monitor

ii) Installation

(a) Height above ground: 3.8 m

(b) Distance from tower or obstacle: 1 m

(c) Date originally installed at SASP: January 29, 2005

(d) Service/calibration dates: originally purchased September 1992; serviced by Campbell Scientific Inc. and verified within specifications November 11, 2004.

(e) Comments: Data recorded on secondary Campbell Scientific CR-10 datalogger (Ser. #14652, recalibrated December 2004), SDI-12 linked to the SASP primary datalogger.  

c) Lower Air Temperature and Humidity

i) Properties

(a) Make: Campbell/Vaisala (CE humiter 50YC)

(b) Model: CS500-U

(c) Serial Number: #P4810054

(d) Type:

ii) Installation

(a) Height above ground: 3.4 m above ground

(b) Distance from tower or obstacle: 1.2 m

(c) Date originally installed at SASP: October 22, 2005 (DOY 296).

(d) Service/calibration dates: refurbished RH chip and serviced July 15, 2004 by Campbell Scientific Inc. 

(e) Comments: 

d) Upper Air Temperature and Humidity

i) Properties

(a) Make: Campbell Scientific

(b) Model: HMP-50YA

(c) Serial Number: A4210022

(d) Type: platinum resistance temp detector (PRT) and capacitive RH sensor

ii) Installation

(a) Height above ground: 5.95 m above ground

(b) Distance from tower or obstacle: 0.15 m

(c) Date originally installed at SASP: February 8, 2006 (DOY39).

(d) Service/calibration dates: new unit when installed

(e) Comments: NSIDC property

e) Snowpack Depth

i) Properties

(a) Make: Campbell Scientific

(b) Model: SR50

(c) Serial Number: none

(d) Type: ultrasonic depth sensor

ii) Installation

(a) Height above ground: 3.2 m above ground 

(b) Distance from tower or obstacle: 2.0 m

(c) Date originally installed at SASP: October 22, 2005 

(d) Service/calibration dates: new unit when installed; unit failed February 26, 2005; repaired and returned to service March 23, 2005.

(e) Comments: sensor mounted at end of arm extending south from mast; snowpack disappears mid-day May 26 (DOY 146) and subsequent values represent ground surface or plant height.    

f) Precipitation

i) Properties

(a) Make: ETI Instrument Systems

(b) Model: Noah II

(c) Serial Number: #144

(d) Type: 'TBO' simulating gauge

ii) Installation

(a) Height above ground: 4.5 m

(b) Distance from tower or obstacle: free standing 0.30 m diameter standpipe located aprox. 8 m from primary instrument mast, 15 m from nearest (lone) tree

(c) Date originally installed at SASP: October 31, 2003

(d) Service/calibration dates: gauge calibrated and serviced December 2003

(e) Comments: gauge utilizes alcohol antifreeze covered with oil skim and transducer to collect and weigh precipitation in 12" orifice collection chamber; ETI-style vinyl windscreen; gauge automatically cycles (dumps fluid into storage standpipe) and self-charges with fresh antifreeze

g) Solar Flux & Albedo Sensors (six total)

i) Properties

(a) Make: all units Kipp & Zonen

(b) Model: CM21 (all five pyranometers) and CG4 (pyrgeometer)

(c) Serial Numbers, by unit/location: 

(i) Up-looking 'broad band' CM21 pyranometer: Ser. #041359

(ii) Up-looking 'NIR to SWIR' CM21-RG695 filtered pyranometer: Ser. #041354

(iii) Up-looking shadowed 'broad band' CM21 pyranometer: Ser. #041360

(iv) Up-looking CG4 pyrgeometer: Ser. #040743

(v) Down-looking 'broad band' CM21 pyranometer: Ser. #041358

(vi) Down-looking 'NIR to SWIR' CM21-RG695 filtered pyranometer: Ser. #041353

(d) Type: spectral response, by types:

(i) 'Broad band' CM21 pyranometer: 305-2800 nm (50% points)

(ii) 'NIR to SWIR' CM21-RG695 pyranometer: 780-2800 nm (50% points)

(iii) CG4 pyrgeometer: 4.5-42 µm (50% points)

ii) Installation

(a) Height above ground: 

(i) Up-looking array: 5.7 m

(ii) Down-looking array: 3.1m above ground 

(b) Distance from tower or obstacle: 

(i) Up-looking array: 0.8 - 1.0 m

(ii) Down-looking array: 1.5 - 1.6 m

(c) Date originally installed at SASP: January 25, 2005 (DOY 25); all sensors

(d) Service/calibration dates: all new units upon installation; all units calibrated by Kipp & Zonen in November 2004; all units intercalibrated September 2005

(e) Comments: no ventilation units installed.  Up-looking 'shadowed' CM21 pyranometer deployed in Swiss ASRB-style array for aprox. 5 minutes of shadowing at/about solar noon each day.

(f) Temporary Data Embargo - please contact the CSAS to obtain data from the following radiation sensors:

(i) Up-looking 'NIR to SWIR' CM21-RG695 filtered pyranometer

(ii) Up-looking shadowed 'broad band' CM21 pyranometer

(iii) Down-looking 'broad band' CM21 pyranometer

(iv) Down-looking 'NIR to SWIR' CM21-RG695 filtered pyranometer

h) Infrared Snow Surface Temperature

i) Properties

(a) Make: Everest Interscience, AlpuG GmbH

(b) Model: Everest Series 4000.4ZL, AlpuG SnowSurf

(c) Serial Number: Everest #6149 & #6148; AlpuG #6004

(d) Type: millivolt output type

ii) Installation

(a) Height above ground: Everest at various heights; AlpuG at 3.3m

(b) Distance from tower or obstacle: Everest at 0.3 m; AlpuG at 1.3m

(c) Date originally installed at SASP: No IR snow surface temperature sensor was operational from October 1, 2005 (DOY 274) until December 7, 2005 (DOY341).  Everest #6149 installed December 7, 2005 (DOY 341) but replaced with #6148 on February 25, 2006 (DOY 56) due to apparent mis-calibration of #6149 (see below); Everest #6148 installed February 25 (DOY 56) but failed March 17, 2006 (DOY 76); Everest #6149 reinstalled on March 18, 2006 (DOY 77) despite mis-calibration and replaced on May 12, 2006 (DOY 132) with AlpuG #6004.

(d) Service/calibration dates: Everest #6149 sensor failed during summer 2005, was (partially) repaired at the factory and re-installed December 7, 2005 (DOY 341) but was not properly recalibrated during repair.  A correction of         -4.7º C has been applied to all Everest #6149 data in this SASP Winter 2005/2006 dataset; offset was determined from erroneous (above 0.0º C) #6149 readings of wet snow and by comparison to correctly calibrated Everest #6148 and AlpuG #6004 units.  AlpuG #6004 was a new unit when installed, calibrated March 30, 2006.

(e) Comments: Everest and AlpuG sensors emissivity fixed at 0.98 for snow surfaces, and not reset for soil or plant ground cover (i.e., prior to and after snowcover).

i) Snow Temperature 

i) Properties

(a) Make: Campbell Scientific

(b) Model: #107 (five sensors)

(c) Serial Number: na 

(d) Type: thermistor

ii) Installation

(a) Height above ground: variable; sensor array manually adjusted to snow surface; contact CSAS for details 

(b) Distance from tower or obstacle: variable; see above.

(c) Date originally installed at SASP: January 25, 2005 (DOY 25)

(d) Service/calibration dates: sensors not serviceable; all five sensors new upon installation in January 2005.

(e) Comments: sensor position relative to snowpack surface is observed during field sessions at SASP; sensor array deployed October 31 (DOY 304), removed May 14 (DOY 146).

j) Barometric Pressure

i) Properties

(a) Make: Vaisala (Campbell Scientific) 

(b) Model: PTB101B (CS105)

(c) Serial Number: B2730009

(d) Type: silicon capacitive pressure sensor

ii) Installation

(a) Height above ground: 3 m

(b) Distance from tower or obstacle: located in datalogger enclosure

(c) Date originally installed at SASP: November 8, 2003

(d) Service/calibration dates: not serviced since purchase September 1995

(e) Comments: none

k) Soil Heat Flux

i) Temporary Data Embargo - please contact the CSAS to obtain data from the soil heat flux sensor

ii) Properties

(a) Make: REBS (Campbell Scientific) 

(b) Model: HFT-3.1

(c) Serial Number: H043140

(d) Type: thermopile

iii) Installation

(a) Height below ground surface ("A" horizon; no "O" horizon present): 3 cm

(b) Distance from tower or obstacle: aprox. 10 feet

(c) Date originally installed at SASP: July 11, 2005

(d) Service/calibration dates: new unit upon installation; original calibration October 7, 2004

(e) Comments: sensor located at shallow depth to facilitate snowpack/ground heat flux

l) Soil Temperature (four sensors)

i) Temporary Data Embargo - please contact the CSAS to obtain data from the soil heat flux sensor

ii) Properties

(a) Make: Campbell Scientific

(b) Model: #107 

(c) Serial Number: na (none)

(d) Type: thermistor

iii) Installation

(a) Height below ground surface ("A" horizon; no "O" horizon present): at surface, -10 cm, -20 cm, -40 cm

(b) Distance from tower or obstacle: aprox. 10 feet

(c) Date originally installed at SASP: July 11, 2005

(d) Service/calibration dates: new units upon installation; sensors not serviceable;

(e) Comments: 

m) Soil Volumetric Water Content

i) Temporary Data Embargo - please contact the CSAS to obtain data from the soil heat flux sensor

ii) Properties

(a) Make: Campbell Scientific

(b) Model: CS616

(c) Serial Number: na (none)

(d) Type: water content reflectometer

iii) Installation

(a) Height below ground surface ("A" horizon; no "O" horizon present): -10 cm

(b) Distance from tower or obstacle: aprox. 10 feet

(c) Date originally installed at SASP: July 11, 2005

(d) Service/calibration dates: new units upon installation; sensors not serviceable;

(e) Comments: the sensor is horizontally deployed, with both tines at the same level below, and parallel with, the ground surface.  Rocky soils required excavating a trench in which to place the sensor in order to assure a constant distance between the sensor's tines.  A soil block was kept intact, the sensor was placed in the trench and covered with loose soil, then the soil block was replaced over the sensor.

6) Datalogger

a) Make: Campbell Scientific

b) Model: CR10X

c) Serial Number: 40363

d) Type: fully programmable measurement and control system with ring memory

e) Acquisition date: September, 2004

f) Date originally installed at SASP: October 22, 2005 (DOY 296)

g) Service/calibration dates: original calibration certificate September 16, 2004 

h) Comments: new datalogger when installed.  Campbell Scientific CR10 datalogger (Ser. #14652) used for period October 1, 2004 through October 19, 2004 prior to installation of CR10X #40363. 

7) Multiplexer

a) Make: Campbell Scientific

b) Model: AM16/32

c) Serial Number: 6695

d) Type: relay

e) Acquisition date: September, 2004

f) Date originally installed at SASP: October 22, 2004 (DOY 296)

g) Service/calibration dates: new when installed.

h) Comments: housed in own enclosure, with system voltage regulator device.

8) Data Retrieval

a) Radio telemetry using phone-to-RF base station; no repeater utilized

i) Campbell Scientific model RF 310M modem; serial #1973

ii) Model RF310 Maxon SD-125 V2 VHF radio: serial #030604719

iii) Cellwave PS1121-2 dipole antenna at SASP, repeater, and base nodes

9) Software

a) Campbell Scientific LoggerNet 2.1c

b) Three SASP Edlog (LoggerNet 2.1c) programming versions (V1, V2, V3) utilized during Winter 0506 as new sensors came on line.

10) Observer Contact Information

a) Name:  Chris Landry - Executive Director

b) Organization:  Center for Snow and Avalanche Studies

c) Address:  PO Box 190, Silverton, CO, USA 81433

d) Telephone:  (970) 387-5080

e) Email:  clandry@snowstudies.org
f) Website: http://www.snowstudies.org/index.html



11) Data processing and output methods (data points as labeled in Excel Spreadsheet):

a) Measurement execution interval:  5 seconds

b) Measurements: see table on following page 

Data processing and output methods (data points as labeled in Excel workbook SASP Winter 0506 Data.xls):

	Spreadsheet Labels 

(some abbreviations expanded)
	Loc'n

#
	LoggerNet 2.1c

Instruction
	Type of

Measurement
	Notes

	Flag
	1
	P80
	na
	301 = 1 hour array

303 = 3 hour array

312 = solar noon array

324 = 24 hour array

	Year
	2
	P77
	Na
	Calendar year 

	Day of Year
	3
	P77
	na
	Sequential day of calendar year

	Time MST
	4
	P77
	na
	Mountain Standard Time at end of array period, in military time; previous day at midnight, 2400 at midnight

	Lo Air C Min

Time Minimum
	5

6
	P74
	Minimize
	Array lower air temperature (C) sensor minimum, time of minimum

	Lo Air C Max

Time Maximum
	7

8
	P73
	Maximize
	Array lower air temperature (C) sensor maximum, time of maximum

	Lo RH
	9
	P70
	Sample
	Lower RH sensor; samples relative humidity (%) once at end of array

	Upper Wind Monitor

Peak Gust MS 

Time Peak Gust

S(calar) Avg Wd MS

U(Result) Avg Wd MS

Avg Wind Dir'n

Std Dev Dir'n
	10

11

12

13

14

15
	P73

P69
	Maximize

Wind vector
	P69 output option '2': scalar mean horizontal wind speed S; resultant mean wind speed U; resultant (direction-weighted) mean wind direction; standard deviation wind direction using Campbell Scientific algorithm.   

	Lower Wind Monitor

Peak Gust MS 

Time Peak Gust

S(calar) Avg Wd MS

U(Result) Avg Wd MS

Avg Wind Dir'n

Std Dev Dir'n
	16

17

18

19

20

21
	P73

P69
	Maximize

Wind vector
	P69 output option '2': scalar mean horizontal wind speed S (ms); resultant mean wind speed U (ms); resultant (direction-weighted) mean wind direction; standard deviation wind direction using Campbell Scientific algorithm. 

	Py Dwn Unf W
	22
	P71
	Average
	Down-looking broadband pyranometer, in average watts/m2  (see Note 2 below)

	Py Dwn Fil W
	23
	P71
	Average
	Down-looking NIR & SWIR filtered pyranometer, in average watts/m2  (See note 2 below)

	Py Up Unf W
	24
	P71
	Average
	Up-looking broadband pyranometer, in average watts/m2  

	Py Up Fil W
	25
	P71
	Average
	Up-looking NIR & SWIR filtered pyranometer, in average watts/m2  

	Py Up Sh W
	26
	P71
	Average
	Up-looking shadowed broadband pyranometer, in average watts/m2  (see Note 3 below)

	Pyrgeom W
	27
	P71
	Average
	Up-looking pyrgeometer, in average watts/m2  

	Sno IR Temp
	28
	P71
	Average
	Average infra-red ground surface and plant temperature (degrees C) 

	SnoT Lo C
	29
	P71
	Average
	Not deployed during summer

	SnoT 2Lo C
	30
	P71
	Average
	Not deployed during summer

	SnoT Ctr C
	31
	P71
	Average
	Not deployed during summer

	SnoT 2Hi C
	32
	P71
	Average
	Not deployed during summer

	SnoT Hi C
	33
	P71
	Average
	Not deployed during summer

	HS M
	34
	P73 

P70
	Maximize

Sample
	Measuring plant height above ground (see Note 1 below)

	Sys Volts
	35
	P70
	Sample
	Voltage at datalogger (prior to regulation) sampled once at end of array 

	Table continued next page

	Array Tot H2O
	36
	P72
	Totalize
	Total mm precipitation during array

	Day Tot H2O
	37
	P70
	Sample
	Running daily total mm of precipitation, 0000 hrs through 2400 hrs

	Season Tot H2O
	38
	P70
	Sample
	Running water year total mm of precipitation, beginning October 1

	Baro In HG
	39
	P71
	Average
	Average barometric pressure, in inches of mercury, sampling the last five minutes of 301 (1 hour) arrays only

	Day Avg Air C
	40
	P71
	Average
	Averages 17,280 measurements of air temperature collected during a day, from 0000 hrs through 2400 hrs

	Soil Flux W
	41
	P71
	Average
	Average heat flux (watts) entering or exiting soil

	Soil Surf C
	42
	P71
	Average
	Average temperature (C) at soil/air interface (sensor exposed to direct light)

	Soil -10 cm C
	43
	P71
	Average
	Average temperature (C) at 10 cm below ground surface

	Soil -20 cm C
	44
	P71
	Average
	Average temperature (C) at 20 cm below ground surface

	Soil -40 cm C
	45
	P71
	Average
	Average temperature (C) at 40 cm below ground surface

	Soil VWC
	46
	P71
	Average
	Volumetric water content (scale 0.0 to 1.0) of soil at 10 cm below ground surface

	Up Air C Min

Time Minimum
	47

48
	P74
	Minimize
	Upper air temperature (C) sensor array minimum, time of minimum

	Up Air C Max

Time Maximum
	49

50
	P73
	Maximize
	Upper air temperature (C) sensor array maximum, time of maximum

	Up RH
	51
	P70
	Sample
	Upper RH sensor; samples relative humidity (%) once at end of array
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