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	SUMMARY

	This study note discusses the need to provide information on quantitative criteria for sandstorm and duststorm .


1. INTRODUCTION

ICAO activities to date:
1.1.1 At the first International Civil Aviation Organization (ICAO) Meteorological Warning Study Group (METWSG) meeting in November 2007, it was noted that currently no objective criteria for quantifying the intensity of sandstorms and duststorms were contained in the ICAO regulatory material for the issuance of SIGMET. As such phenomena are posing a hazard to flights and may cause significant disruption to schedules, it was proposed to develop realistic criteria for the intensity of such phenomena based on operationally available and observable values of meteorological parameters.
WMO initiatives for improved observations and warnings of sandstorms and duststorms:
1.1.2 Given the increasing impact of sandstorms and duststorms on many sectors of society, and the threat of increased frequency and /or intensity of these phenomena with observed and predicted climate trends, World Meteorological Organization (WMO) initiated the implementation of a Sandstorm and Duststorm Warning  Advisory and Assessment System (SDS-WAS).
1.1.3 WMO is taking a lead with international partners in coordinating SDS-WAS to develop, refine and provide products to the global community useful in reducing the adverse impacts of sandstorms and duststorms and to assess impacts of the SDS process on society and environment. Mineral aerosols, mobilized during sandstorms and duststorms in arid and semi-arid continental regions, are the dominant component of the atmospheric aerosol and play an important role in weather, climate, human health and air quality, transportation air and highway safety, marine productivity and agriculture.
1.1.4 In May 2007, upon the recommendation of the Commission for Atmospheric Sciences, the 14th WMO Congress endorsed the launching of SDS-WAS. In June 2008, the 60th Executive Council of WMO (EC-60) welcomed the initiatives towards the development of  SDS-WAS  to assist Members to gain better access to services related to sandstorms and duststorms prediction and warning advisories through capacity building and improved operational arrangements. EC-60 also welcomed the establishment of the two SDS-WAS Regional Nodes: a) the North-Central Africa/Europe/Middle East Node and b) the Asia Node supported by Centres of the Regional Nodes in Spain and China, respectively. Establishment of more regional nodes in the future is also considered.
2. discussion
Scientific background
2.1.1 The development of sandstorms and duststorms, while having meteorological necessary conditions such as turbulent, gusty wind conditions at the surface in thermally unstable boundary layers, also depend on other geophysical conditions such as soil properties, ranging from vegetation cover, soil composition and graining to its moisture content in the uppermost  soil layer. Some of the soil properties are increasingly mapped both by human observations and remote sensing, but considerable work lies ahead in determining more of the relevant characteristics of top soil in the semi-arid and arid areas of the globe, where these sandstorms and duststorms are a regular occurrence.

Operational impact
2.1.2 While there is general agreement that both the gustiness and violence of surface winds and the reduction of visibility are key elements of the negative impact of sandstorms and duststorms on aviation operations, the impact of ingesting sandstorm and dust in different engine types, the abrasive quality of these aerosols on wind screens and paintwork and the potential impact on the correct functioning of mechanical and electronic components of  aircraft continue to pose questions and deserve further investigation by the engineering departments of manufacturers and operators. In the absence of clear guidance on the relative importance of the granularity, size spectra and chemical /mechanical properties of the aerosols forming the sand and dust, a definitive proposal on thresholds and criteria for defining the intensity of sandstorms and duststorms is difficult to make. Continued involvement of and coordination with the engineering side will be required to arrive at a more definite solution to the problem.
Proposed intensity thresholds for sandstorms and duststorms
2.1.3 Both the ICAO Annex 3 — Meteorological Service for International Air Navigation as the Manual of Aeronautical Meteorological Practice (Doc 8896), in line with corresponding WMO guidance, stipulate the observing and reporting of sandstorms and duststorms, their forecasting (TAF, TREND) and the issuance of warnings (SIGMET, AIRMET) of these phenomena for moderate and severe intensities. Given the absence of either measurements of physical and chemical properties of the aerosols involved or any internationally accepted thresholds for size spectra, chemical and mechanical properties and density of these aerosols in sandstorms and duststorms on essential equipment of aircraft, it is proposed to base an interim definition of the intensity on the currently ubiquitously available atmospheric parameters wind and visibility. As regional networks of LIDAR based observations of sandstorm and dust aerosols e.g., in East Asia, are emerging, additional criteria may in future become applicable.

2.1.4 While wind speed ( both average and gustiness), and visibility are both typically available form automated observing systems, it should be noted and brought to the attention of the Aerodrome Meteorological Observation and Forecast Study Group (AMOFSG) that reliable detection of sandstorms and duststorms by automated observing systems cannot be relied on at this stage.

Thresholds for visibility and surface wind
2.1.5 Emission of sand and dust particles in the air typically have a wind threshold value ranging from about 4 m/s in desert areas to a value close to 10 m/s in semi-arid regions. As a first approximation, and being fully aware that visibility in  sandstorms and duststorms may be influenced by the optical characteristics of the aerosols (chemical composition, particle size spectra) and lighting conditions (solar azimuth, background luminance, presence of medium or high cloud), the following thresholds, which are familiar to human observers and automated systems alike, could be used:
VIS<3000m visibility and gusts of >=20 kt for a "light" sandstorm or duststorm, ( not to be reported in SPECI)

VIS <1500m visibility and gusts of >=30 kt for "moderate" ,

VIS <500m and gusts of >=40 kt for "heavy" sandstorm or duststorm.

(Alternatively, to avoid too frequent warnings and SPECIs, the visibility criteria could be tightened to 1500/800/300m)

Rationale for the use of logical and for visibility and gustiness criteria:
2.1.6 Sandstorms and duststorms are a regular occurrence in semi-arid and arid climate zones, where other phenomena such as smoke from wild fires, Asian brow dust and similar phenomena may also occur. The unique characteristic of a sandstorm or duststorm, however, is that loose material is elevated from the surface locally and not just advected from a distant location. Therefore, minimum criteria for surface wind and gustiness used in conjunction with aerosol. related reduction of visibility  are needed to avoid confusion of this phenomenon with episodes of advected dust particles and aerosols from distinctive sources such as fires, agriculture or industrial sources. Visibility reductions stemming from remotely advected aerosols could either continue to be covered by existing HZ and FU weather elements, or the creation of a new element in the Manual on Codes.
3. ACTION BY THE METWSG
3.1 The METWSG is invited to:

a) note the information in this paper; and

b) decide whether quantitative criteria should be developed.
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