SPICE  - OBJECTIVE I

Summary of the data fields and processing of Pluvio data output and how this is used for SPICE and in operational applications (FMI, MeteoSwiss, etc)

1. Electrical installation and electronic unit

	Site
	Easy to install? (yes/no)
	Electronic unit well protected under extreme weather conditions?
(yes/no)
	Ground installation issues?
	Comments
	…

	Weissfluhjoch
	Yes
	Yes
	No
	Main logger unit is in a hut on the field. Other electronic units outside are well protected. No issues during the winter.
	

	Formigal
	Yes
	Yes
	Yes
	Datalogger and other electronic equipment are in a IP66 electric enclosure on a 6 meters mast 
	

	CARE
	Yes
	Yes
	No
	No issues
	

	Sodankyla
	Yes
	Yes
	-
	-
	

	Marshall
	Yes
	Yes
	No 
	No issues
	




2. Rim heating

	Site
	Rim heating power supply issues?
	Configuration commands issues?
	Snow capping and /or accretion around the gauge orifice observed?
(yes / no)
	Comments
	…

	Weissfluhjoch
	One Pluvio2 have no heating (version without heater). No issues on the other two.
	No
	No capping during this winter, but accretion on shoulders of the gauge and around the orifice.
	N/A
	

	Formigal
	Both Pluvio2 are rim heated. 
	No
	No
	N/A
	

	CARE
	Standard Pluvio2 heating for all gauges.
	No
	Accumulation observed on shoulders of gauge housing around orifice. No capping observed.
	N/A
	

	Sodankyla
	WMO’s heating algorithm changed OTT’s one
	-
	Yes
	-
	

	Marshall
	All Pluvio2 gauges are rim heated 
	No
	No
	N/A
	



3. Maintenance work 

	Site
	Frequency of maintenance 
	Maintenance procedure 
	Comments
	…

	Weissfluhjoch
	On request (corrective maintenance)
	According to OTT User’s Manual
	N/A
	

	Formigal
	On request. No corrective maintenance was needed. 
This winter season and  due to strong snowfall the buckets were emptied twice
	According to OTT User’s Manual
	N/A
	

	CARE
	No preventative maintenance required. Maintenance available if required. 
	According to OTT User’s Manual
	N/A
	

	Sodankyla
	1/year
	Calibrating/emptying
	-
	

	Marshall
	No maintenance has been necessary on the gauges except to change fluids as necessary
	According to OTT User’s Manual
	N/A
	




4. Integration on Datalogger

	Site
	Datalogger
	Easy to integrate 
(yes/no)
	Source code available 
(yes/no)
	Comments
	…

	Weissfluhjoch
	Telmet320
	Yes
	Yes. Driver written by MeteoSwiss technician
	N/A
	

	Formigal
	Campbell CR1000
	Yes
	Yes. Driver written by AEMET technician 
	Very easy to integrate with SDI-12 protocol
	

	CARE
	Campbell CR3000
	Yes
	Yes. Source code created by EC OSE group.
	SDI-12
	

	Sodankyla
	Virtual linux, serial-server, python
	Yes
	Yes
	-
	

	Marshall
	Campbell CR1000/CR3000
	Yes
	Yes, code developed at NCAR
	SDI-12
	





5. Measurement output.  SDI-12 Vs RS-485 interface

	Site
	Interface
	Advantages
	Disadvantages
	Comments
	…

	Weissfluhjoch
	RS-485
	N/A
	N/A
	We have only 485 interface on our logger, no possible comparison.
	

	Formigal
	SDI-12
	Very easy to integrate with SDI-12 protocol on datalogger
	Data transfer speed limit 
	N/A
	

	CARE
	SDI-12
	N/A
	N/A
	Easy to integrate with datalogger
	

	Sodankylä
	RS-485
	Easy to connect serial-server
	-
	-
	

	Marshall
	SDI-12
	Simple to connect and wire to datalogger
	N/A
	Easily connected to the datalogger
	



6. Operational use of Pluvio2. 

	Weissfluhjoch
	
	
	
	
	
	

	Measurement output command
	Measurement output
	Operational use?
(yes / no)
	Operational application
	Sampling frequency
	Quality issues
	Comments

	IRT
	Intensity
Real Time
	No
	-
	10 min
	-
	N/A

	ART
	Accumulated
RT-NRT
	Yes
	Radar/Forecast
	
	Phantom accumulation  + Temperature influence on data
	N/A

	ANRT
	Accumulated
NRT
	Yes
	Climatology
	
	
	N/A

	TNRT
	Accumulated
Total NRT
	Yes
	Climatology
	
	-
	N/A

	BRT
	Bucket
RT
	No
	-
	
	-
	N/A

	BNRT
	Bucket
NRT
	Yes
	Quality Control (QC) /Maintenance
	
	-
	Maintenance to see if bucket is full

	Temp
	Load
Cell Temperature
	No
	-
	
	-
	N/A

	Heat
	Heating
Unit Status
	Yes
	QC
	
	-
	N/A

	Stat
	Status
	Yes
	QC
	
	-
	N/A

	ETmp
	Electronic  Unit
Temperature
	No
	-
	
	-
	N/A

	PWR
	Power
supply
	No
	-
	
	-
	N/A

	RTmp
	Orifice Rim Temperature
	Yes
	QC
	
	-
	N/A

	
	
	
	
	
	
	

	
	
	
	
	
	
	




	Sodankylä
	
	
	
	
	
	

	Measurement output command
	Measurement output
	Operational use?
(yes / no)
	Operational application
	Sampling frequency
	Quality issues
	Comments

	IRT
	Intensity
Real Time
	no
	
	
	
	

	ART
	Accumulated
RT-NRT
	Yes
	Database
	1 min
	-
	-

	ANRT
	Accumulated
NRT
	No
	
	
	
	

	TNRT
	Accumulated
Total NRT
	No
	
	
	
	

	BRT
	Bucket
RT
	No
	
	
	
	

	BNRT
	Bucket
NRT
	No
	
	
	
	

	Temp
	Load
Cell Temperature
	No
	
	
	
	

	Heat
	Heating
Unit Status
	Yes
	Database
	1 min
	-
	-

	Stat
	Status
	Yes
	Database
	1 min
	-
	-

	ETmp
	Electronic  Unit
Temperature
	
	
	
	
	

	PWR
	Power
supply
	
	
	
	
	

	RTmp
	Orifice Rim Temperature
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	




7. Overall performance of Pluvio2 in operational applications:

MeteoSwiss is using OTT Pluvio2 for its operational network since 2009. Currently nearly 100 sites are equipped with this instrument. All in all, performance of the instruments fulfills our requirements, but we have had several issues already (phantom accumulation, capping (very few events), hygroscopic effect due to unsaturated antifreeze mixture).

Finnish meteorological institute uses the Pluvio2 for its operational network and the performance is really good.	



8. Measurement output data, how this is used for SPICE? 

	Weissfluhjoch
	
	
	
	
	

	Measurement output command
	Measurement output
	Suitable for SPICE analysis data (representativeness) ?
(yes / no)
	Sampling frequency
	Quality issues
	Comments

	IRT
	Intensity
Real Time
	Yes
	1 min
	
	All parameters should be useful for SPICE analysis data in a case or another (we are supposed to test instruments as delivered and meant from the provider)

	ART
	Accumulated
RT-NRT
	Yes
	
	
	

	ANRT
	Accumulated
NRT
	Yes
	
	
	

	TNRT
	Accumulated
Total NRT
	Yes
	
	Phantom accumulation observation + Temperature influence on data
	

	BRT
	Bucket
RT
	Yes
	
	
	

	BNRT
	Bucket
NRT
	Yes
	
	
	

	Temp
	Load
Cell Temperature
	Yes
	
	
	

	Heat
	Heating
Unit Status
	Yes
	
	
	

	Stat
	Status
	Yes
	
	
	

	ETmp
	Electronic  Unit
Temperature
	Yes
	
	
	

	PWR
	Power
supply
	Yes
	
	
	

	RTmp
	Orifice Rim Temperature
	Yes
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	





	Formigal
	
	
	
	
	

	Measurement output command
	Measurement output
	Suitable for SPICE analysis data (representativeness) ?
(yes / no)
	Sampling frequency
	Quality issues
	Comments

	IRT
	Intensity
Real Time
	Yes
	1 min
	
	All parameters should be useful for SPICE analysis data in a case or another (we are supposed to test instruments as delivered and meant from the provider)

	ART
	Accumulated
RT-NRT
	Yes
	
	
	

	ANRT
	Accumulated
NRT
	Yes
	
	
	

	TNRT
	Accumulated
Total NRT
	Yes
	
	
	

	BRT
	Bucket
RT
	Yes
	
	
	

	BNRT
	Bucket
NRT
	Yes
	
	
	

	Temp
	Load
Cell Temperature
	Yes
	
	
	

	Heat
	Heating
Unit Status
	Yes
	
	
	

	Stat
	Status
	Yes
	
	
	

	ETmp
	Electronic  Unit
Temperature
	Yes
	
	
	

	PWR
	Power
supply
	Yes
	
	
	

	RTmp
	Orifice Rim Temperature
	Yes
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	





	CARE
	
	
	
	
	

	Measurement output command
	Measurement output
	Suitable for SPICE analysis data (representativeness) ?
(yes / no)
	Sampling frequency
	Quality issues
	Comments

	IRT
	Intensity
Real Time
	Yes
	6 s
	
	N/A

	ART
	Accumulated
RT-NRT
	Yes
	
	
	

	ANRT
	Accumulated
NRT
	Yes
	
	
	

	TNRT
	Accumulated
Total NRT
	Yes
	
	
	

	BRT
	Bucket
RT
	Yes
	
	
	

	BNRT
	Bucket
NRT
	Yes
	
	
	

	Temp
	Load
Cell Temperature
	Yes
	
	
	

	Heat
	Heating
Unit Status
	Yes
	
	
	

	Stat
	Status
	Yes
	
	
	

	ETmp
	Electronic  Unit
Temperature
	Yes
	
	
	

	PWR
	Power
supply
	Yes
	
	
	

	RTmp
	Orifice Rim Temperature
	Yes
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	





	Sodankylä
	
	
	
	
	

	Measurement output command
	Measurement output
	Suitable for SPICE analysis data (representativeness) ?
(yes / no)
	Sampling frequency
	Quality issues
	Comments

	IRT
	Intensity
Real Time
	
	6 sec
	
	

	ART
	Accumulated
RT-NRT
	
	6 sec
	
	

	ANRT
	Accumulated
NRT
	
	6 sec
	
	

	TNRT
	Accumulated
Total NRT
	
	6 sec
	
	

	BRT
	Bucket
RT
	
	6 sec
	
	

	BNRT
	Bucket
NRT
	
	6 sec
	
	

	Temp
	Load
Cell Temperature
	
	6 sec
	
	

	Heat
	Heating
Unit Status
	
	6 sec
	
	

	Stat
	Status
	
	6 sec
	
	

	ETmp
	Electronic  Unit
Temperature
	
	6 sec
	
	

	PWR
	Power
supply
	
	6 sec
	
	

	RTmp
	Orifice Rim Temperature
	
	6 sec
	
	

	
	
	
	
	
	

	
	
	
	
	
	







	Marshall
	
	
	
	
	

	Measurement output command
	Measurement output
	Suitable for SPICE analysis data (representativeness) ?
(yes / no)
	Sampling frequency
	Quality issues
	Comments

	IRT
	Intensity
Real Time
	Yes
	6-second data for all fields
	
	N/A

	ART
	Accumulated
RT-NRT
	Yes
	
	
	

	ANRT
	Accumulated
NRT
	Yes
	
	
	

	TNRT
	Accumulated
Total NRT
	Yes
	
	
	

	BRT
	Bucket
RT
	Yes
	
	
	

	BNRT
	Bucket
NRT
	Yes
	
	
	

	Temp
	Load
Cell Temperature
	Yes
	
	
	

	Heat
	Heating
Unit Status
	Yes
	
	
	

	Stat
	Status
	Yes
	
	
	

	ETmp
	Electronic  Unit
Temperature
	Yes
	
	
	

	PWR
	Power
supply
	Yes
	
	
	

	RTmp
	Orifice Rim Temperature
	Yes
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	





9. Pluvio2 400 Vs (750 mm) Vs Pluvio2 200 (1500 mm)

	Site
	Gauge
	Advantages
	Disadvantages
	Comments
	…

	Sodankyla
	400
	No Capping sensitive
	-
	-
	



10. Pluvio2 Vs Geonor (reference gauges)

	Site
	Gauge
	Advantages
	Disadvantages
	Comments
	…

	Weissfluhjoch
	N/A
	N/A
	N/A
	N/A
	

	Formigal
	N/A
	N/A
	N/A
	N/A
	

	CARE
	N/A
	N/A
	N/A
	N/A
	

	Marshall
	GEONOR
	Pluvio2 was significantly less noisy, and required minimal maintenance
	None
	R3 and R3 references pairs were available with both Pluvio2 and GEONOR gauges
	



11. Accuracy test

	Site
	Successful 
(yes/no) 
	If not successful, action?
	Comments
	…

	Weissfluhjoch
	Yes (calibration according to manufacturer’s procedure)
	N/A
	N/A
	

	Formigal
	Yes (calibration according to manufacturer’s procedure)
	N/A
	N/A
	

	CARE
	Yes (calibration according to manufacturer’s procedure)
	N/A
	N/A
	

	Sodankylä
	Yes
	
	
	

	Marshall
	Yes (calibration according to manufacturer’s procedure)
	N/A
	N/A
	





12. Support from OTT technicians 

Weissfluhjoch  - Direct contact with sales and technical support unit in Switzerland.
Formigal – Direct contact with OTT representative in Spain and technical support in Germany (Mr. Kurt Nemeth)
Marshall – Direct contact with Kurt Nemeth and Ronan O’Maitiu 

13. Other issues

Weissfluhjoch
a. OTT is a “black box” 
b. Phantom accumulation observed
c. Evaporation rate differences
d. Temperature influence on electronic devices causing fluctuations in data 

Marshall
a. OTT raw data is not available, only processed data from OTT algorithms 

Sodankylä
a. Sometimes undefined phenomenon causing fluctuations in data
b. Phantom accumulation observed
c. Temperature influence on electronic devices causing fluctuations in data 

	

	Pluvio1248 and pluvio1032 have fluctuations. 
	

	Pluvio1248 and pluvio1032 have fluctuations.  







14. Image gallery

Weissfluhjoch



SPICE Pluvio2 OTT (heated) in DFIR with accumulation around the orifice of the gauge (height of orifice gauge at 3.5m).





SPICE Pluvio2 OTT (heated) with accumulation on shoulder and around orifice of the gauge (height of orifice gauge at 3.5m).





SPICE Pluvio2 OTT (unheated) with accumulation on shoulders and around orifice of the gauge (height of orifice gauge at 3.5m).




Pluvio2 OTT gauges (right heated, left unheated), located in Davos, for a test between the both. Accumulation on shoulders and orifice rim of both gauges and capping of unheated gauge. Height of orifice gauges at 1,50 m.




Pluvio2 OTT gauges (right heated, left unheated), located in Davos, for a test between the both. Accumulation on shoulders of the gauge. Height of orifice gauges at 1,50 m.








Pluvio2 OTT gauges (left heated, right unheated), located in Davos, for a test between the both. Capping of the unheated gauge. Height of orifice gauges at 1,50 m.


Formigal

	

	
Pluvio2 buried on snow. No damages. Top of the gauge at 2.5m. Mid- February





	

	
Pluvio2 after removing snow which covered electronic unit. No damages. Top of the gauge at 2.5m 




	

	
SPICE site with 3m snow depth. A snowplow removed 1.5m around the Pluvio2 gauges












Care
















Sodankylä

	

	
Pluvio 200. Snow is started to accumulate on a shoulder. 



	

	
Pluvio 400. Snow is started to accumulate on a shoulder. 












Marshall

	

	
Pluvio2 R2 Reference Gauge





	

	
Pluvio2 R3 Reference Gauge 




	

	
Pluvio2 in modified-height DFIR shield

	



	[bookmark: _GoBack]Pluvio2 in standard manufacturer-supplied Tretyakov shield
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