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	Summary and purpose of document
This document provides the report of the Chair of the International Organizing Committee for the WMO Solid Precipitation Intercompraison Experiment (SPICE). It contains a summary of the activity of the 2012/13 winter, information on the status of commissioning of the SPICE testsites, data availablility, and information on the new submissions for participation in SPICE received in reply to the 3rd call for interest in participation..


Action proposed

The Meeting is invited to take this information into consideration when reviewing the status of advance of SPICE, deciding on new participants in SPICE and deciding on necessary modifications and clarifications on the overall set-up of the experiment and procedures to be followed to ensure best quality observations are collected on all sites and appropriate coordination and data transfer mechanisms are implemented. ….:

________________
REPORT OF THE CHAIR
Season 2012/13 Experiment Configuration and Site Commissioning

The winter of 2012/13 in the Northern Hemisphere was the first formal season of the WMO SPICE experiment.

The meeting of IOC SPICE-4 agreed that (5.2.47) each Site Manager is responsible for the configuration of the experiment on their particular site. Prior to the official start of the experiment, it is required that the site configuration is commissioned following a procedure developed and approved by the SPICE IOC. The commissioning report has to be reviewed by the IOC, and the formal acceptance of the report signals the commencement of the experiment. 

Of the 12 SPICE sites in the Northern Hemisphere, nine have run at least partial experiments during this season. The sites in Japan, Joetsu and Rikubetu, have planned the formal start of the experiment for 2013, while the Volga site (Russian Federation) will be configured during the summer of 2013.

In parallel, the three sites in the Southern Hemisphere, Gothega Dam, Mueller Hut, and Tapado have prepared for their first formal season of experiments, estimated to commence in June 2013.

A summary of the status of the SPICE experiments and the commissioning of sites is provided in the table below.

It remains imperative to finalise the commissioning of the sites participating in SPICE as soon as possible, as the participation of a site in the experiment of next winter season is conditioned by its commissioning.

Given the inability to visit and review the installation and operation of each site, the Commissioning report is the most reasonable tool to demonstrate the configuration of the experiment, as a premise for the quality and comprehensiveness of the SPICE data set. 

	
	Site
	Country
	Running since
	Formal Commissioning date
	Notes

	
	Northern Hemisphere
	

	1
	Bratt’s Lake
	Canada
	Dec 14, 2013
	Dec 14, 2013(*)
	

	2
	Caribou Creek
	Canada
	Feb 21, 2013
	June 17, 2013 (*)
	

	3
	CARE
	Canada
	Dec 01, 2012
	Dec 01, 2012 (*)
	

	4
	Haukeliseter
	Norway
	Jan 18, 2013
	Jan 18, 2013 (*)
	

	5
	Hala Gasienikowa
	Poland
	Dec 01, 2012
	
	Focused on SoG, only

	6
	Marshall
	USA
	Dec 01, 2012
	Dec 01, 2013 (*)
	

	7
	Sodankylä
	Finland
	Dec 21, 2012
	
	

	8
	Valdai
	Russian Fed
	Nov15, 2012
	Nov 15, 2013 (*)
	

	9
	Volga
	Russian Fed
	Not operational for 2012/13

	10
	Weissfluhjoch
	Switzerland
	
	
	

	11
	Joetsu
	Japan
	Not operational for 2012/13

	12
	Rikubetu
	Japan
	Not operational for 2012/13

	
	

	
	Southern Hemisphere

	13
	Guthega Dam
	Australia
	June 2013 
	
	

	14
	Mueller Hut
	New Zealand
	June 2013
	
	

	15
	Tapado
	Chile
	June 2013
	
	


(*): The Commissioning Reports have been prepared; the IOC review is pending.

Note: the sites Joetsu and Rikubetu are in process of redefining the nature of their participation in SPICE, following the inability to obtain full funding for the configuration of the experiments. In spite of this, the proponents will conduct SPICE related experiments in 2013/14, supported by the Japan Meteorological Administration.

Reference Configuration

Configuration of References 2012/13

The field reference for the SPICE Experiment has been configured on each site, according to Section 5.2, Configuration and Operation of the Working Field reference, of the report of the IOC SPICE-2 meeting, Boulder, June 10-15, 2012. The reference type(s) available on each SPICE site are summarized in the table below.

The site type is given by the type and configuration of the site reference.

The detailed definition of the Working Field Reference and the site type is given in the Annex to this document.
	
	Site
	R0
	R1
	R2
	R3
	Gauge
	Sampling interval
	output Interval 
	Site Type

	
	Northern Hemisphere
	

	1
	Bratt’s Lake
	NA
	NA
	X (2)
	x
	Geonor 600
	20 sec
	1 min
	S2

	2
	Caribou Creek
	X (automatic)
	NA
	x
	x
	Geonor 600
	20 sec
	1 min
	S0/S2

	3
	CARE
	NA
	x
	x
	x
	Geonor 600
	6 s
	6 s
	S1

	4
	Haukeliseter
	NA
	NA
	x
	x
	Geonor 1000
	6 s
	1 min
	S2

	5
	Hala Gasienikowa
	SoG manual measurements
	NA
	NA
	NA
	
	
	
	SoG

	6
	Marshall
	NA
	x
	x
	x
	Geonor 600
	6 s
	6 s
	S1

	7
	Sodankylä
	NA
	NA
	x
	x
	Pluvio2
	6 s
	6 s
	S2

	8
	Valdai
	X (manual)
	x
	NA
	NA
	NA
	NA
	NA
	S0

	9
	Volga
	Not operational for 2012/13

	10
	Weissfluhjoch
	
	NA
	x
	x
	Pluvio2
	
	
	S2

	11
	Joetsu
	Not operational for 2012/13

	12
	Rikubetu
	Not operational for 2012/13

	
	
	

	
	Southern Hemisphere
	

	13
	Guthega Dam
	NA
	NA
	NA
	x
	Geonor 600
	
	
	S3

	14
	Mueller Hut
	NA
	NA
	NA
	x
	Geonor 1500
	
	
	S3

	15
	Tapado, Chile
	NA
	NA
	NA
	x
	Geonor 600
	
	
	S3


Data availability

The meeting of IOC SPICE-2 agreed that (5.2.48) for every field intercomparison, an initial phase is needed to ensure that all instruments and equipment are working correctly. To shorten this phase, it was agreed that the data of each site has to be monitored carefully by experts of the SPICE project team. The local site managers will be supported to identify possible errors or malfunctions of instruments and equipment as early as possible.
All participating sites have own archives for storing the SPICE data. Each site has stored the experiment data since the start of the experiment locally.

A summary of the data availability (references and systems under test) will be made available based on the individual site reports.

Data transmitted to NCAR

NCAR has established the capability of archiving all SPICE data, as provided by the participating sites. The NCAR data archiving requirements have been adopted by IOC SPICE-3 in Brussels, in Oct 2013. The NCAR offers the option of quick plotting the SPICE data.

Additional guidance on the use of the NCAR SPICE archive will be provided by NCAR in the form of a training video, before the start of the season 2 of the experiment (Oct 2013).

In parallel the SPICE Archive configured at NCAR has been mirrored since April 2013, by Environment Canada, to ensure redundancy of data availability.

The transfer of test data to the SPICE Archive remains a high priority, as the consistency of format and the availability of data quick view, will significantly enable the carrying out of data analysis. The Site Managers are strongly encouraged to ensure the transfer of their data ongoing before the start of the next test season.

Instruments from Instrument Providers

Most of the instruments from the Instrument Providers have been installed on the sites to which they were allocated. 

Some exceptions though exist.

1. CARE: Meteorological Particle Sensor from Droplet Technologies allocated to CARE was not installed for the winter of 2012/13 due to the unforeseen difficulties related to accommodating the dedicated computer required by the system. In May 2012, in consultation with the Instrument Provider, the system has been relocated to the Marshall SPICE site.

2. Bratt’s Lake: MRW500 precipitation gauges from Meteoservis in the Czech Republic were not installed due to the early onset of winter conditions at the site in mid- to late-October. Installation is planned for the 2013/2014 season

3. Caribou Creek: Parsivel 2 from OTT was never provided, therefore not installed. No communication has been made with the Provider.

4. The CS725/GMON was not installed in Sodankylä for the 12/13 season, requiring additional site preparation.

Data Analysis Team (DAT)

The IOC SPICE-2 established a dedicated team within the SPICE Project Team focusing on the definition and the carry out of the data analysis of the project, leading to the Final Report

DAT has met via WebEx frequently and its work focused on the development of the methodologies for filtering and the derivation of the observation for the reference of the experiment. The results of the DAT are being consolidated and further refined at the IOC SPICE-4 meeting, and will lead to the preparation of a report on the reference for the experiment.

As of June 2013 the DAT will be led by Dr Mareile Wolff (Norway) and Dr. John Kochendorfer (USA).

SPICE presentations

The SPICE experiment has generated a lot of interest at national and international level. Since the last meeting of the SPICE IOC in October 2012, several presentations have been made at international conferences and workshops.

· WMO Technical Conference, TECO, Oct 2012

· American Geophysics Union (AGU), Dec 2012

· Global Cryosphere Watch (GCW), Snow Watch Workshop, Toronto, Jan 2013

· American Meteorological Society (AMS), Atlanta, USA, January, 2013

· Australian Meteorological Society

· New Zealand Meteorological Society

· NASA Precipitation Measurement Mission Workshop, March 2013

· International Workshop on Spaceborne Snowfall Missions (IWSSM), May 2013.  The workshop organized under IPWG (International Precipitation Working Group) of CGMS of the Space Program of WMO.

· Canadian Meteorological and Oceanographic Society (CMOS), Saskatoon, Canada, May 2013

2013 Call for interest for participation in SPICE

On Feb 08, 2013 WMO issued a third letter of interest for participation in SPICE to all WMO Members and the HMEI Members.

Positive responses have been received regarding the potential participation with sites and instruments.

Site Submissions

Six submissions for hosting SPICE experiments have been received. 

France:

Météo-France, Centre National de Recherches Météorologiques, Centre d’Études de la Neige (CNRM-GAME/CEN) proposed the site Col de Porte (CDP).

The site location is 30 km from Grenoble, France, Latitude: 45.30°N, Longitude: 5.77°N, Elevation: 1325 m. Several snow physics projects use the site for investigating the time evolution of the physical properties of snow in relationship with meteorological conditions.

General information on the site is available at the following url: http://www.cnrm-game.fr/spip.php?rubrique218&lang=en
Will provide instruments for inclusion in the SPICE intercomparison.

Italy

The EVK2CNR – UNIMI, University of Milan proposed two sites:

The site Forni Glacier/Upper Valtellina/Italy. 
This site, at elevation of 2669 m, has been operational since 2005 as the first Italian permanent supraglacial AWS. The Forni Glacier hosts several experiments, in particular devoted to deepen the glaciological issues. Will provide instruments for inclusion in the SPICE intercomparison.
The site climate is cold, average annual temperature: -1.5°C; maximum yearly value: ca. +16°C; and minimum yearly value: ca. -26°C). The yearly cumulative solid precipitation: 0.7 m w.e. Generally, the winter period is cold and drier with respect to other Italian alpine sites.
Pyramid International Laboratory Observatory/ Lobuche/SoluKhumbu/Nepal. 

This is an existing site at elevation of 5.050 masl. The site will provide instruments for inclusion in the SPICE intercomparison and has capacity to accommodate instruments proposed for SPICE.  Other projects currently underway on the proposed intercomparison site. The pyramid site hosts several experiments, and local personnel are operating also with remote support from our head office.
The terrain is rough topography, high mountain vegetation,  mosses, lichens and the  prevailing climate is Dry winters, warm summers, mainly monsoonal precipitation.
South Korea

Korea Meteorological Administration proposed to participate in SPICE with the site Gochang Observatory (supporting Chupungnyeong Lead Center for the Evaluation of Precipitation Measurement Accuracy), fully operated since December 1st, 2010
The site situated at 52 m elevation ASL will provide instruments for inclusion in the SPICE intercomparison, has capacity to accommodate instruments proposed for SPICE, by other participants.

Other projects are underway on the proposed intercomparison site, which may share/use data from instruments included in SPICE. During the winter, continental highs from NW cause often heavy snow in this region and a large amount of snowfall is common due to its location (Yellow sea located upwind direction).

Spain

AEMET (Spanish State Met. Agency) proposed to participate in SPICE with the site ARAMON – Formigal located at the elevation of 1855 m asl, at the largest Spanish ski resort and it is part of the AEMET network of manned stations in the Pyrenees for more than 10 years.

The site has capacity to accommodate instruments proposed for SPICE, by other participants. The site has an alpine climate with Atlantic influence; the site is located along the hillside in a flat place. No vegetation

Kazakhstan

RSE "Kazhydromet" proposed to use 3 of their meteorological stations: Astana (Shortandy), Esik (Almaty) and Kaztalovka At these three stations they perform the following standard visual observations of the following: visibility, estimation of intensity of atmospheric phenomena, amount of precipitation measured by Tretyakov rain gauges and the height of snow cover with "snow-meter".
Also these observing stations are equipped with automatic weather stations made by Vaisala and Microstep for estimation of amount of precipitation, snow height and the weather.
The proponent did not provide information on the sites.

Other Contributions

WMO Joint Working Group on Forecast Verification(JWGFVR)

The JWGFVR was formed in 1999-2000 to oversee and participate in the experimental verification of nowcasts and short-range forecasts for the Sydney Olympics under the umbrella of a WMO Research demonstration project (RDP).

The JWGFVR brings with it a strong collective knowledge of statistical methods applied to the analysis of meteorological data.  We also bring a global perspective on the use of routine observational data both in verification and in statistical post-processing of forecasts.  Given this body of knowledge, it makes most sense that we would be involved in the data analysis part of CIMO-SPICE, specifically, to work with the Data Analysis Team to build statistical analysis procedures which will lead to answers to the important issues raised in the SPICE mission statement. 

Instrument Submissions
The following Instrument submissions have been received in response of the 3rd SPICE Letter of Interest:

FROS-D GPS ground reflections snow depth sensor 

Proponent: University of Colorado at Boulder

Number of instruments proposed: 1

The FROS-D instrument uses multipath GPS signals to make a height calculation. When the height of the instrument affects the range over which the antenna can collect the signals reflecting off the ground.

Minimum distance between sensor and snow/ground surface 300 cm

Minimum footprint required for a reliable measurement: 30 m radius area, ideally open space environment with few other experiments located within area

Measurement range: from 0 cm to 200 cm

Measurement uncertainty: 2.4 cm; measurements averaged over 180 minutes, and are synchronized to GPS time.

Precipitation Gauges model ANS410/H with windshield. 

Instrument Provider: Eigenbrodt GmbH

Number of instruments proposed: 2

The Provider made the proposal for two such sensors, however has not followed up with the documentation regarding the sensor characteristics (i.e. filled out questionnaires), which has made the evaluation impossible.

Enhanced Present Weather Detector / Enhanced Precipitation Identification Sensor model PWD53 / PWD33

Instrument Provider: Vaisala Inc

Number of instruments proposed: 2

Description: PWD53 is an optoelectronic present weather sensor, reporting present weather, intensity and accumulation of precipitation. The measurement comprises of an optical forward scatter measurement, an acoustic hydrometeor impact sensor, a capacitive rain detector and a temperature sensor.

Measurement range for PI: from 0.01 mm/h to 999  mm/h

Present Weather Detector, PWD52 (2 units)

Instrument Provider: Vaisala Inc

Number of instruments proposed : 2

Vaisala Present Weather Detector PWD52, an optoelectronic present weather sensor, reporting present weather, precipitation intensity and accumulation. The measurement comprises an optical forward scatter measurement, a capacitive rain detector and a temperature sensor
Present Weather Sensor, FS11P (1 units)

Instrument Provider: Vaisala Inc

Number of instruments proposed : 1

Vaisala Present Weather Sensor FS11P, consisting of FS11 for visibility sensing and PWD32, an optoelectronic present weather sensor, reporting present weather, precipitation intensity and accumulation. The measurement comprises two optical forward scatter measurements, a capacitive rain detector and a temperature sensor. 

All Vaisala proposed instruments are already operational on Sodankylä SPICE site, Finland.

TPS3100 hotplate snow gauge

Instrument provider: Yankee Environmental Systems

Number of instruments proposed: 3
SMH30 Snow Depth Sensor

Instrument provider: Jenoptik

Number of Instruments proposed: 2

This is a second submission from the same provider of the same snow depth sensor. The first two sensors submitted in 2012 have been operational in Sodankylä since Dec 2012. These additional two sensors are available for allocation to another site which would focus on the assessment of instruments for the measurement of snow depth.

Assessment of 2013 Submissions

The SPICE IOC assessed the site submissions received in 2013 and decided that the following sites are approved for participation in SPICE starting immediately:

France; Col de porte

Italy Forni Glacier

Nepal : Piramyd Observatory

Korea, KMA: GoChang 

Spain : Formigal-AEMET

The submission of sites from Kazakhstan has not been evaluated, as the proponent has not provided details on the sites.

Note: the variability and complexity of the configurations of the sites participating in SPICE requires a review of how they contribute to meeting the overall project objectives. A summary of the SPICE site definitions agreed upon in previous meeting is provided in the Annex at this document. 

Specifically, consideration needs to be given to those sites where a fully functioning R3 reference may not be feasible, however, the contribution to meeting overall project objectives, warrants the inclusion of the site in the project, e.g. specific conditions.

A proposal is made for amending the site types for including a forth category, S4: sites with peculiar weather regimes - Arctic, Mountain, Ocean, etc, where a reference (R1, R2, or R3) is not possible. This proposal will be discussed at the IOC SPICE-4 meeting.

The SPICE IOC has accepted the participation of WMO Joint Working Group for Forecast Verification (JWGFVR) in an advisory role regarding the methodologies for data analysis with the focus on providing advice on the statistical analysis procedures and methods to be developed for the SPICE data analysis and interpretation.

The assessment of the instrument submissions made in 2013 will be concluded during the IOC SPICE-4 meeting.

Annex

SPICE Site Definition

CIMO ET-II & IOC-SPICE - Annex V

2.2.3 Types of stations

a. Evaluation Station - most intensively instrumented for the purpose of analyzing in detail the differences in snowfall catch between all national methods of measuring solid precipitation and the Double Fence Intercomparison Reference (DFIR) and the Working Network Reference. 

b. Basic Station - instrumented with the minimum amount of equipment to assess the performance of national methods of measuring solid precipitation relative to the working-Network Reference.

It was deemed desirable for Evaluation Stations to be located at existing synoptic or other observing stations to take advantage of the complete observing program at such stations. Basic Stations should be located at sites where a complete program of national methods of measuring solid precipitation can be conducted.

In carrying out the Intercomparison, the manner of installation of gauges and other observing equipment was required to agree with the instructions and specifications provided. 

Configurations of Field References 
In the context of the multi-site organization of SPICE, the IOC recognized the need to develop a flexible approach for the configuration of the field references to ensure the transferability of the results from the participating sites, while recognizing the physical limitations on some of the sites. 

Evaluation Stations

· R1: DFIR + Tretyakov gauge (manual measurements)+Tretyakov shield, designated in the 1989-1993 intercomparison as secondary field reference WMO/TD-872/1998); 

· R2: DFIR + automatic weighing gauge (AWG) + shield; the model and the configuration of the AWG and its shield will be determined at the end of the 11/12 pre-SPICE experiment. 

· R3: An automatic weighing gauge in a windshield with sufficient characterization and history, to have a degree of confidence for the purpose of meeting specific objectives. The characterization of R3 must be done in relation to the R1 and R2, and could be done as part of SPICE. 

In addition to the typical accumulation gauge, other instruments may be considered important in better characterizing the reference for the measurement; e.g. disdrometers, video cameras, etc. 

Intercomparison Site Configuration 
Given the SPICE field reference, defined above, the participating sites would have the following configurations: 

· S1: sites with references type R1, R2 and R3; the presence of R3(s) will allow its characterization against the R1 and R2; 

· S2: sites with references type R2 and R3 are available (no manual measurements, being made); the presence of R3(s) will allow its characterization against the R2; 

· S3: sites with only field references type R3. 

· S4: sites with peculiar weather regimes - Arctic, Mountain, Ocean, etc, where a reference (R1, R2, or R3) is not possible.

The presence of R3 on sites type S1 and S2, will enable the transferability of results between the participating sites, by enabling the characterization of R3 as a function of the R1 and R2. 

The site and reference nomenclature has been introduced to allow an easy differentiation between different configurations, and is not intended as a classification mechanism. 

Each or some of the intercomparison sites may have specific measurement objectives, as agreed between the hosting country and the SPICE IOC, for example: 

· Sites with a predominance of precipitation climates – dry, wet, light, heavy, mixed or blowing; 

· Sites with peculiar weather regimes – Arctic, Mountain, Ocean, etc 

The intercomparison sites are configured with instruments under test and auxiliary measurements, which will allow meeting the agreed site specific measurement objectives. Some examples of potential site specific objectives are: 

· measurement and reporting of snowfall and snow on the ground; 

· assessing different shield configurations (e.g. one gauge type in multiple configurations on a site with a wide range of wind regimes); 

· assessing heating solutions for gauges; 

· assessing emerging technologies (non-catching type). 

_________________




















































