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AWS2B design UW SSEC 



The AWS2B version 

•  The UW AWS2B as it was 
designed in the mid 1980’s 
and is in use today. 

•  It also included an acoustic 
depth gauge (ADG) that 
measures the distance to the 
snow surface, thereby giving 
a measurement of net snow 
accumulation.   

•  An amplifier board was 
designed in 1980 to enable 
measurement snow 
temperature profiles from 
thermocouples. 



Reason for AWS  



AWS Hardware check 



AWS2A Measurements 

•  Pressure – counts for 5.120 seconds (two counts) 
•      1 MHz reference oscillator for 0.1 mb accuracy 
•  Temperature -  Ratiometric with precision resistor 
•  Accuracy of +/- 0.5 C over temperature range 
•  Wind speed to 0.25 meters per second 
•  Wind direction to +/- 1.5 Degrees 
•  Humidity (HMP14) +/- 5% at best  



AWS2B Measurements 



AWS2A retirement 



Weed temperature bridge 



Temperature calibration 

•  A fixed calibration point for the AWS was chosen to be 0.0 C.   
•  A 1000 ohm (at 0.0C) PRT was selected as the temperature 

sensor.   
•  In order to set the PRT to 0C for a particular AWS, a 0.05% 

resister was substituted for the PRT and the AWS temperature 
output was observed.   

•  The output was set to 0C by setting an offset value in the AWS 
onboard software that compensated for the variation of the 
resistors in the bridge from their stated values. 

•   Typical “errors” from the PRT calibration table were less than 
1.0 C over the temperature range from 25C to -75C. 



AWS Temperature sensors 



Summary for Weeds 

•  All Weed temperature probes returned in 
the last three years are within the stated +/- 
0.5C accuracy at 0.0C 

•  All Weeds will be matched to respective 
AWS electronics and cycle down to -60C in 
an environmental chamber. 





Temperature calibration in chamber 



Humidity  
•  Vaisala series of humidity 

probes  
•  HMP 14 1979-1982 
•  HMP 31UT 1983-1989 
•  HMP 35A 1989-1999 
•  HMP 45A/D 1999-2009 
•  HMP155 2009 –  

•  Each model improved on 
performance.  Recalibrated a 
HMP35A deployed on Ross Ice 
Shelf for three  years … within 
2% of original calibration. 

HMP45 
• RH Measuring range: 0.8 to 100% RH 
• RH Output scale 0 to 100% RH equals 0 to 1 VDC 
• RH Accuracy at +20 C against factory references: +/-1% RH 
• Field calibration against references: +/-2% RH (0 to 90 %RH); 
+/-3 %RH (90 to 100% RH) 
• RH Typical long-term stability:< 1% RH / year 
• RH Temperature dependence: +/-0.05% RH/ C 
• RH Response time (90% at +20 C): 10s with membrane filter 



Humidity Probe Summary 



•  One returned HMP31UT from Marilyn this season: 
      Lab reference HMP45A read 37% 
      Marilyn HMP 31UT  read 40% (this is after 25 years) 

•  HMP35A summary for 2011 and 2012 for room temperature only. 
•  HMP 35A #       HMP45 reference  reads 42% 
•  1: 47 
•  2: 44 
•  3: 45 
•  4: BAD 
•  5: 44 
•  6: 43 
•  7: BAD 
•  8: 43 
•  9: 45 

•  Yet to be done is a calibration at over the temperature range of 20C 
down to -60 C. 

•  Note that below -40C these probes act more like a temperature probe 



Wind Speed and Direction 

•  Wind Sensors for the AWS2 stations all 
required a voltage output. 

•  Wind sensors typically failed at various 
rates depending on their location. 

•  All CPU board A/D circuits were 
“identical” so that wind sensors could be 
swapped without regard to AWS unit. 



WS calibration for Byrd 





Paroscientific 215A 



•  The only pressure sensor used for all AWS2 stations has been the 
Paroscientific model 215A pressure transducer. The 215A coupled 
with the AWS2 provided an initial accuracy of +/-0.1 hPa. There have 
been four generations (my classification) of 215As, with each 
generation achieving better accuracy and lower long term drift.  The 
long term drift results in an error in pressure with a negative bias due 
to out gassing in the reference vacuum chamber and water vapor 
migration through sealants in early models (later generations  solved 
this problem). 

•  The output signal is a frequency (nominal 40 KHz) that is a function of 
both the air pressure and the temperature.  Early models required a 
separate temperature measurement which the AWS2 provided with a 
Weed PRT laid against the outer case of the 215A.  Later 215A models 
incorporated an onboard temperature sensor at the point of the pressure 
sensor.  However, all AWS2B units continued to use the Weed PRT 
temperature to compute the pressure from the observed output 
frequency of the 215A. 

•  The early 215A models (the original 20 or so gauges purchased for the 
AWS2A units) that have been returned for calibration have a long term 
drift of between 2 and 6 hPa over 30 years.  Second and third 
generation models have shown a drift of around 2 to 3 hPa over 15 to 
20 years.  The latest generation of 215A have less than 2 hPa of drift 
observed over 10 years. 



Early pressure checks 






