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	SUMMARY

Both Annex 3 and WMO No. 306 state that the FZ descriptor means freezing (supercooled). However, at temperatures of -30ºC and below there is very little chance that fog will contain supercooled droplets, except near open water. In Canada, the domestic standard requires that the ‘FZ’ descriptor not be used at these temperatures unless the observer sees clear physical evidence of ice accretion. This paper seeks to establish an international consensus regarding best practices in this regard.


1. INTRODUCTION

1.1 The Aerodrome Meteorological Observation and Forecast Study Group (AMOFSG) was established by the International Civil Aviation Organization (ICAO) Air Navigation Commission (ANC) to assist the Meteorology Secretary of the Air Navigation Bureau in reviewing the observation and forecasting Standards and Recommended Practices in Annex 3 — Meteorological Service for International Air Navigation. This study group is the successor to the Aerodrome Meteorological Observing Systems (AMOS) Study Group and has carried forward its work program with the addition of an explicitly wider scope to include forecasting topics. 

1.2 Both ICAO Annex 3 and World Meteorological Organization (WMO) Manuals state that FZ is to be used to specify supercooled conditions. However, if FZ is to be restricted to cases where supercooled droplets are known to exist then it is being overused as a descriptor of fog. In temperatures of -30ºC and below, where there is no nearby source of water, the probability of supercooled droplets existing in fog is very low. A review of the applicable standards and guidance material and the development of a consensus regarding best practices is sought.  

2. Discussion

2.1 The use of the FZ present weather descriptor code within METAR and SPECI is defined in Annex 3, Appendix 3, paragraph 4.4.2.5 as follows (in part):

Freezing




FZ

— Supercooled water droplets or precipitation, used with types of present weather

phenomena in accordance with the templates shown in Tables A3-1 and A3-2.

This is also reflected in Appendix 1 to Annex 3 which defines FZ as meaning “freezing (supercooled)” in Model A (OPMET Information). 

2.2 World Meteorological Organization (WMO) Manual No. 306 – Manual on Codes – states in Volume I.1 that:

15.8.9 The qualifier FZ shall be used only to indicate supercooled water droplets or supercooled precipitation.

NO T E S :

(1) Any fog consisting predominantly of water droplets at temperatures below 0°C shall be reported as freezing fog (FZFG) whether it is depositing rime ice or not.

(2) Whether or not the supercooled precipitation is of the shower type shall not be specified. 

This is also reflected in Code Table 4678 which defines FZ as meaning “freezing (supercooled)”. 

2.3 It is assumed that the general practice of most States is to report all fog at temperatures below 0ºC as freezing fog. 

2.4 WMO Manual No. 407 - International Cloud Atlas – Volume I: Manual on the observation of clouds and other meteors – states in Part III. 2.1.1 (2) that:

Ice Fog is observed at high latitudes, usually in clear calm weather, when the temperature is below -30ºC. 

It forms when water vapour, mainly resulting from human activities, is introduced into the atmosphere. This vapour condenses forming droplets which freeze rapidly into ice particles having no well-defined crystalline form. 

The diameter of these particles varies approximately between 2 and 30 microns; and the lower the temperature the smaller the diameter of the particles, which may sometimes be a few microns only when the temperature is between -40ºC and -50ºC. 

Owing to their form, these particles do not produce halo phenomena. These phenomena are produced in ice fog only when it contains diamond dust. 

Visibility is usually much reduced in ice fog, especially in inhabited areas where it is often less than 50 m. 

2.5 The definition of ice fog from the American Meteorological Society, Glossary of Meteorology, is shown in Appendix A along with relevant excerpts from the Canadian domestic observing standard. 

2.6 If the FZ descriptor is to be literally interpreted as being restricted (“only”) for use with fog when the fog is known to consist of supercooled water droplets then procedures, or technology, must be developed to discern between freezing fog and ice fog.  However, it is assumed that it remains prudent, by default,  to report freezing fog if any part of the fog is thought or known to consist of supercooled water droplet.  

2.7 The correct identification of either freezing fog or ice fog corresponds to a correct report to aviation operators regarding the presence or absence of the probability of ice accretion. The often persistent and very low visibilities associated with ice fog are also of relevance to aviation. 

2.8 There are two basic options that are suggested:

b) revise the WMO Manuals and Annex 3 so that all fog at temperatures below freezing are reported with the FZ descriptor. This could be achieved by simply removing the word supercooled from the definition of the use of the FZ descriptor. The primary benefit of this approach is a maximum probability of detection of the existence of supercooled droplets in fog; and
c) develop guidelines for the use of the FZ descriptor with fog, based upon the  presence or absence of supercooled droplets. This could be based upon a minimum temperature and other criteria. The primary benefit of this approach is a reduced false alarm rate for the reporting of the existence of supercooled droplets. 

2.9 A parallel argument applies to the use of the FZ descriptor with fog in the TAF. 

3. Conclusion

3.1 The FZ descriptor is occasionally being used with fog, during temperatures on the order of –30ºC and below, when supercooled droplets are not present. It is proposed that a consensus be built regarding which of the options in 2.8 should be adopted as best practice.  In the opinion of the author, the second option is the optimum solution as it allows for the reporting of the actual condition while defaulting to the safest option when the absence of supercooled droplets cannot be established with sufficient confidence. Furthermore, it accommodates the probability that future automated methods will routinely ensure a correct assessment of the presence, or absence, of supercooled droplets. 

4. Action by the Group

4.1 The group is asked to review this paper and to comment on which of the options presented in 2.8 represents best practice.  
— — — — — — — —
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APPENDIX A

Excerpts From Canadian Domestic Standards and the American Meteorological Society related to ice fog and freezing fog

A.  Excerpt from the Canadian domestic standard for aeronautical weather observations –  Manual of Surface Weather Observations. 

3.5.3 Freezing Fog (FZFG). Is fog consisting mainly of super-cooled droplets that usually deposit rime or glaze on objects or surfaces with below freezing temperatures. 

3.5.3.1 Freezing Fog. The definition of freezing fog is the same as for fog (see par. 3.5.2 to 3.5.2.4), except that it occurs when the temperature is in the range of -0.1 to -30.0°C and the visibility is ½ statute mile or less or at temperatures colder than -30.0°C when there is a clear physical evidence of ice accretion from the fog and the visibility is 1/2 statute mile or less.
B. From the American Meteorological Society  - Glossary of Meteorology – which can be found at http://amsglossary.allenpress.com/glossary 

ICE FOG — (Also called ice-crystal fog, frozen fog, frost fog, frost flakes, air hoar, rime fog, pogonip.) A type of fog, composed of suspended particles of ice, partly ice crystals 20 to 100 μm in diameter, but chiefly, especially when dense, droxtals 12–20 μm in diameter.  It occurs at very low temperatures, and usually in clear, calm weather in high latitudes. The sun is usually visible and may cause halo phenomena. Ice fog is rare at temperatures warmer than −30°C, and increases in frequency with decreasing temperature until it is almost always present at air temperatures of −45°C in the vicinity of a source of water vapor. Such sources are the open water of fast-flowing streams or of the sea, herds of animals, volcanoes, and especially products of combustion for heating or propulsion. At temperatures warmer than −30°C, these sources can cause steam fog of liquid water droplets, which may turn into ice fog when cooled (see frost smoke).
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