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	Summary and purpose of document
The status report of the ET-NIST task on icing is reported in annex 1. Annex 1 also gives suggestions for the way forward.

Annexes 2 and 3 give, respectively, an overview of the information on the measurement of icing in the COST action 727 reports and the CIMO guide.



Action proposed

ET-NIST is asked to agree on the inclusion of icing as a severe weather phenomenon in task 3, hence task 5 only deals with the measurement of icing.

ET-NIST is asked to take notice of the overview of the information on the measurement of icing contained in the COST action 727 reports and in the CIMO guide presented in Annex 2 and 3.
ET-NIST is asked to agree with the proposal (see Annex 1, way forward) that icing can, at this moment, not be included as an observable element/variable in the CIMO guide since specifications are missing.

ET-NIST is asked to agree with the proposal (see Annex 1, way forward) that information on the measurement of icing in the CIMO guide should be updated. The minor update on the measurement of icing in the CIMO guide can be prepared by the ET-NIST.
ET-NIST is asked to decide how the verification of the upgrade by an icing expert should be arranged. 

____________
Annexes:

1.
Status report and way forward
2.
Overview of measurement of icing in COST 727 Action 
3.
Overview of measurement of icing in CIMO Guide

Annex 1
Status report and way forward
Status report
The final report of the COST 727 Action on icing is not yet published in the WMO IMOP series. The document is ready, but formal approval by COST office is pending.
ET-NIST is lacking an expert on icing. A replacement for Jani has not yet been found/appointed.

Proposal on way forward
Should icing (detection, accumulation and/or accretion rate) be included as an observable element or variable in the CIMO guide so that the associated variables, range, resolution, measurement uncertainty, etc are clearly specified. Note that the COST 727 reports do not give these specifications for the measurement of icing. Hence introduction of this new elements it this moment is not feasible.

The description the measurement of icing in sections 6.6.2 and 14.2.1.2 of the current CIMO guide could be improved. For example the ISO 12494 standard for measuring ice accretion could be included as well as details of the problem areas of icing (threshold and severe icing?).

It is possible to make a suggestion for such an update for these sections based on the available literature, but verification by an icing expert should take place. Note that the update will only be a minor revision and will still be qualitative since requirements are missing. 
Annex 2
Overview of measurement of icing in COST 727 action 
Scope
Information presented below is based on Final report of COST 727 Action (Measuring and forecasting atmospheric icing on structures, scientific report, to appear as IMOP report) and the report (Measurements and data collection on icing: State of art, published by Meteo Swiss in 2007) of Work group 2 of the same COST Action. 
For ET-NIST the measurement of icing is of interest (task 5); the impact of icing on meteorological observations and ice-free sensors investigated for example in EUMETNET SWS project is relevant for task 3. Here, only the measurement of atmospheric icing is considered.

Overview
Atmospheric icing is an important atmospheric phenomenon that is crucial for, for example (construction) of power lines and wind turbines which move towards regions that are prone to atmospheric icing and safety of transport/aviation. 

There are various types of icing involving different physical formation processes: (i) precipitation icing, including freezing precipitation (glaze) and wet snow; (ii) in-cloud icing, or rime ice; (iii) hoar frost (not considered in COST Action).
Definition: according to the ISO 12494 standard, ice accretion can be defined as any process of ice build-up and snow accretion on the surface of an object exposed to the atmosphere.

Icing is affected by various factors (icing type dependent) such as: shape, orientation and surface structure of object; wind speed; air temperature; liquid water content; droplet size distribution; droplet temperature.

The ISO 12494 standard for measuring ice accretion is a smooth cylinder of 50 cm length and 3cm diameter placed vertically and rotating located 10m above the surface. However, this is not suitable for measurement of freezing rain ((horizontal option). Commercial sensors rotate either freely or forced are available.

The ISO standard is based on a load (change in weight) measurement. There are also commercial icing sensors using frequency (vibrating rod), electrical or optical measurement techniques.
COST concludes that experiences showed that the current commercial sensors need further developments. Note that main attention of the COST actions was on severe icing.
Important parameters for icing are: duration of icing or the related detection of icing; total amount of ice accreted or load; ice accretion rate.
Note that COST 727 provides no information on requirements regarding measurement range of ice accretion rate (0 to 5000 g/m2/h); its reporting resolution and measurements uncertainty; the detection threshold (Y/N); the range/resolution/ uncertainty of the load (g/m2). Also no requirements are given for the temporal resolution (response and averaging rate) of the measurements. Some examples of measurement are given for specific events. It is stated that the needs vary with application area.

Annex 3
OVERview of measurement of ICING in CIMO Guide
Overview
Icing is included in sections 6.6.2 and 14.2.1.2 of the current CIMO guide (2008, updated 2010).

Section 6.6.2 concerns the measurement of ice accumulation. Section 6.6.2.1 mentions some measurement methods, but details are missing (no reference to ISO standard or manufactures/specifications/experiences/references). It is stated that observations of ice accumulation is generally more qualitative that quantitative, primarily due to lack of a suitable sensor (again no references/experiences/requirements). Section 6.6.2.2 treats ice on pavements (roads /runways) specifically.
Under the header other methods in section 14.2.1.2 icing detectors to identify freezing precipitation (and wet snow) are discussed. Reference is made to the state of art report of COST 727. There are sensors in operational use, by AWOS to enhance precipitation type discrimination by PW sensor. 
Note that icing (detection, accumulation and/or accretion rate) is not included as an observable element or variable in the CIMO guide. Consequently the associated variables, range, resolution, uncertainty, etc. are not specified. 
















PAGE  
2

