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The General Snowpack Situation - Winter 2011/12

Braeriach and Ben Macdui from Glas Maol in Feb

The SAIS winter season started early in December 2011 with a weekend report service being provided in the Northern
Cairngorms and Lochaber areas. The first winter storms arrived late October at summit levels, with natural avalanche
activity reported on Ben Wyvis, then more significant snowfall later in November. In early December a weak but limited
snowpack caught out the unwary with a number of avalanches being triggered by parties in Creag Meagaidh and Corrie
na Lochain in the Northern Cairngorms, fortunately without consequence. High winds and snowfall presented areas of
windslab and considerable to high avalanche hazard reports being issued.
This was a reminder that one should be mindful of avalanche hazard from the first day of a winter. Many avalanche
services worldwide recognise that the early part of the winter presents a challenge for forecasting. Keen winter
enthusiasts often forget to consider avalanches in their first days of activity, sometimes with fatal consequences. In the
latter part of December the snowcover, which promised a good winter to come, was ravaged by mild conditions, very
strong winds and a deep thaw. Throughout January, cycles of snowfall with cold conditions was followed by warm
temperatures and thaws. This became the general pattern with short
term, natural avalanche activity, occurring in all areas.
Colder conditions, very strong winds and drifting snow arrived for
a period in the latter part of January. This presented a snowpack
that increasingly developed weaknesses at depth. To the observer,
the snow cover seemed limited in area and of little consequence.
Furthermore, the surface conditions were becoming more firm,
which gave an impression of stability when walked or skied on. At
depth though, the shallow snowpack and prolonged cold air
temperatures, promoted the growth of square shaped grains, that
produced a slowly thickening weak layer of facets ( a sugar like
grain) and worsening snowpack instability. Clear calm conditions
enticed many enthusiastic climbers and skiers into the hills, 24
avalanches where triggered by people over a 20 day period between Skier triggered avalanche near The Saddle N Cairngorms
19 January and 9 February (with 14 triggered in 4 days from 4-7 Feb). The avalanches occurred predominantly in the
eastern regions of the Highlands, fortunately without serious consequence. (Go here for more info on the snowpack
conditions: http://saisncairngorms.blogspot.co.uk/2012/02/avalanche-stories.html)
From mid February to the end of March the snowpack thawed and a period of sunny, spring like conditions prevailed.
The snowpack diminished in extent, with remnants lingering only in the highest corries and shaded gullies. March end,
through April and into May, saw the return of winter conditions which, unusually for spring, presented a cold snowpack
and short term instabilities during storm cycles. The SAIS forecast season was extended well into May with weekend
forecasts being provided in Lochaber and Northern Cairngorms until the 19th May. During this period, snow cover
provided late winter opportunities for skiers, climbers and walkers, with a skier triggered avalanche occurring in the
Northern Cairngorms during a period of short term instability immediately after a storm, early morning on the 13th
May. Warmer conditions arrived in late May and this signaled the end of winter.
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SAIS Operation

Personnel
Avalanche Hazard information is provided on a daily basis in the 5 main mountain areas of Scotland. Avalanche hazard
assessment is achieved by traveling in the mountains on foot or by ski and carrying out snow profiles and field tests,
noting many factors which, when combined, present an indication of the current avalanche hazard. On return to base,
weather forecasts, provided to us by the Met office forecaster team in Aberdeen, are used for further information. An
avalanche hazard forecast is determined, and after discussion between the SAIS forecasters and the Co-ordinator, an
avalanche hazard report is published.
The avalanche reports are provided by SAIS Avalanche Forecasters who have
many years experience of avalanche hazard assessment, in most cases over 15
years. They have undergone an SAIS verification process, meet the relevant
SAIS observer and forecaster standards and undergo continual professional
development. Additionally, forecasters are very experienced and committed
climbers, skiers and outdoor enthusiasts competent in all the skills necessary
for safe travel in the most challenging of winter conditions. The team comprise
Mountain Guides, Instructors and Avalanche Experts from many countries.
Their experience and professionalism is integral to providing the best
avalanche forecasting service possible to all persons that engage with the
winter mountain environment of Scotland.

SAIS personnel training

The SAIS team,
SAIS Senior Forecasters

SAIS Forecasters

Paul Moores - Glencoe

Kathryn Grindrod

Arthur Paul - Glencoe

Keith Millar

Tom Rupar- Creag Meagaidh

Blair Fyffe

Wes Sterrit - Creag Meagaidh

SAIS Observers

Alan Dennis - Southern Cairngorms

Sandy Allan

Graham Moss - Lochaber

Colin Bruce

Mark Diggins - Northern Cairngorms

Alistair Cain

Paul Noble - Southern Cairngorms

Iain Peter
Forecaster snowpack observation in difficult conditions

Sam Noble - Southern Cairngorms
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Avalanche Hazard Information Reports
The following pie charts show the percentage of observed avalanche hazard levels relative to the number of SAIS
operational days in the five areas during the winter 2011/12.
Glencoe Hazard days 105

Lochaber Hazard days 120

5%
24%

Creag Meagaidh 104 days

3%
40%

37%

31%

4%
32%

None

40%

Moderate

26%
47%

42%
34%

26%

Low!

Southern Cairngorms 112

5% 19%

30%

28%

key:

Northern Cairngorms 116

Considerable

27%

High

The most significant factor regarding the number of observed hazard days for the winter of 2011/12 was the period, mid
March onwards, when the snowpack diminished in most areas to insignificant amounts. This resulted in no hazard
forecasts being issued in all areas for periods between 6 - 12 days.
For the charts above, the number of hazard days shows a reasonable consistency between all five areas. For
approximately 40-50% of the days in Lochaber (48 days) and the Northern Cairngorms (55), the hazard level was at
Considerable or above and, in other areas 24% - 30% of the days.
The moderate level of hazard occurred for approximately 26-34% of the winter days. Human triggered avalanches are
still a possibility at this level of hazard, something that may not normally be considered. Many national avalanche
warning agencies worldwide recognise, that the Moderate level of hazard presents strong potential for catching people
out. The mountain traveller may be off guard, the areas of instability are often more limited in area and may only be
present in isolated, steep places, usually high up in corries. Additionally, although the snowpack may be moderately
stable and or limited in area, the size of a group and its spacing becomes critical. People can load a snowpack with their
combined weight and the triggering of an avalanche becomes greater . Moderate levels of hazard therefore still require
vigilance, and a good spacing out of group members to minimise the loading on a slope.
Table 1 illustrating the five levels of the European Avalanche Hazard Warning Scale and travel advice as defined by the
SAIS :

sportscotland
Avalanche
Information
Service

Hazard Level

Very High

High

Considerable

Moderate

Low

sais 301211

AVALANCHE HAZARD AND TRAVEL ADVICE
Avalanche Hazard

Travel Advice

Widespread natural avalanches will occur, often continually. Frequent, medium
to large sized avalanches, with long run outs, will occur on most aspects; the
snowpack is weakly bonded in these locations. Rare extreme conditions.

Widespread natural avalanches will occur. Human triggered avalanches will occur with
single person loading on most slopes. Experience in avalanche hazard evaluation
essential. Good visibility and very good route finding in mountain terrain essential.
Awareness and avoidance of runout zones at low altitudes essential. Good group
management and safe travel using mountain features essential.(eg: Ridges, protected
slopes)

Natural avalanches will occur, sometimes frequently. Medium to large sized
avalanches, with long run outs, will occur in the locations indicated in the
reports; the snowpack is weakly bonded in these locations. Human triggered
avalanches will occur.

Natural avalanches will occur. Human triggered avalanches will occur with single person
loading. Experience in avalanche hazard evaluation essential. Good visibility and very
good route finding in mountain terrain essential. Awareness and avoidance of runout
zones at low altitudes essential. Good group management and safe travel using mountain
features essential.(eg Ridges, protected slopes)

Medium to large sized natural avalanches possible. In locations indicated in the
reports, human triggered avalanches are likely; The snowpack is poor to weakly
bonded in these locations.

Natural avalanches possible. Human triggered avalanches likely with single person
loading. Experience in avalanche hazard evaluation important. Good visibility and very
good route finding in mountain terrain is necessary. Good group management and safe
travel using mountain features necessary.(eg Ridges, protected slopes)

Large natural avalanches unlikely. Avalanches in steep locations are possible.
Human triggered avalanches possible. The snowpack is only moderately well
bonded on some steep slopes, or moderate to poorly bonded, in isolated steep
locations as indicated in the reports. Elsewhere generally well bonded.

Human triggered avalanches possible. Experience in avalanche hazard evaluation
important. Good visibility and good route selection required, especially in steep locations
as indicated in the reports. Good spacing between persons is necessary to reduce
loading on slopes. Good group management and use of safe travel mountain features
important. (eg Ridges, protected slopes)

Natural avalanches unlikely but in some conditions small avalanches in steep
locations are possible. Human triggered avalanches not likely. Generally the
snowpack is well bonded and stable.

Human triggered avalanches not likely, generally safe travel conditions
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Avalanche Occurrences
Recorded Avalanche Occurrences for the Winter of 2011/12
Recorded avalanches are generally a compilation of observed
avalanche occurrences from SAIS observers in the 5 areas of
operation and submitted reports from winter mountain activists
and non mountain users.
The SAIS avalanche reporting facility on the website helps
greatly with the collation of occurrences, the public are able to
send details of avalanche observations which, once verified,
provides
additional
information.
Reliable
avalanche
observations require good visibility and clear identification, in
this respect avalanche occurrences can only be recorded where
people have access or can clearly see avalanche evidence from
Victim surveying triggered avalanche that had carried them
approx 200m - Feith Bhuide N Cairngorms Feb 12

roads and paths.

There are many places in mountain terrain where people do not travel, and during bad weather when visibility is poor.
Therefore it can be assumed that a greater number of avalanche occurrences have taken place than have been recorded.
The recording of avalanche occurrences is the best indicator of the immediate short term snow stability situation.
Avalanche occurrence location and the reporting of avalanche incidents is therefore very valuable in enabling the SAIS to
pass on good information to the public, provide snowpack stability verification, and to illustrate the extent of avalanche
occurrences.
The Total number of avalanche occurrences recorded by the SAIS for the winter of 2011/12 was

127

were natural and

33

154.

Of this number,

4 avalanche occurrences were
hazard assessment process, 6 were

were triggered by persons. Of the 33 triggered by persons:

purposefully triggered by ski patrol or SAIS observers during the avalanche
triggered by skiers and boarders and 23 were triggered by climbers/walkers.

The number of recorded human triggered avalanches was one less than in the winter of 2010/11 but most importantly
24 avalanches occurred in a 20 day period between 19/01 and 9/02/12 with 14 avalanches being triggered in 4 days (4-7
Feb)
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March 6/3/2012

February 9/2/2012

February 6/2/2012

February 5/2/2012

February 4/2/2012

January 30/1/2012

January 26/1/2012

January 23/1/2012

January 19/1/2012

January 2/1/2012

December 17/12/2011

December 5/12/2011

6
5
4
3
2
1
0

December 2/12/2011

Number of avalanches

Chart 1: Frequency of Human Triggered Avalanche Occurrences December 2011 - March 2012

Reaching the Public
New Mobile Phone Site
In the early part of the winter a new mobile phone application was
launched, which enables the SAIS reports to be viewed on the move.
The facility can be accessed by pointing a phones web browser to
www.sais.gov.uk.
Additionally, information such as: weather forecasts, webcams,
definition of avalanche hazard and its implication for mountain
travelers, as well as travel advice in avalanche terrain, can also be
found on the new mobile site.
During the period from launch in late January 2012 to season end, the
mobile phone daily avalanche reports were viewed 25836 times.

Report Boards in Public Places

SAIS posted Avalanche Report Boards are also located in many shops, and information
outlets and can be requested from the SAIS office .

Avalanche Reports by Text
Summary avalanche reports are available by text for the 5 SAIS areas during the
main operational period, and this service was accessed 20972 times. A free service
was trialled for the 2011/12 season but unfortunately this will not be sustainable
by the SAIS for the future due to the uncertainty of the total text sending costs.
The text report service will continue, but with a small charge being made to cover
send costs.
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The Website
Chart 2 illustrating Website Activity

The website is the main source of information for the public that the SAIS provides. Through the analysis of site usage,
especially regarding views of the avalanche reports, an indication of user numbers, user location and potential mountain
visitors, can be obtained.
During the winter period 1 Dec 2008 to 25 April 2009 - pages were viewed a total of 288,165 times.
During the winter period 1 Dec 2009 to 25 April 2010, - pages were viewed a total of 847,428 times.
During the winter period 1 Dec 2010 to 21 April 2011, - pages were viewed a total of 563,610 times.
During the winter period 1 Dec 2011 to 15 May 2012,

- pages were viewed a total of 443,704 times.

Numbers viewing the daily SAIS Avalanche Forecast Reports.
For the main operational period 15 Dec 2010 to 15 May 2012 the actual daily Avalanche Forecast Reports have been
viewed 216,653 times (mobile and web).
A comparison with previous website years can be viewed in Table 2 below.

AREA

2011/12 SEASON

2010/11 SEASON

2009/10 SEASON

2008/9 SEASON

Northern Cairngorms

51,902

89,236

111,573

66,813

Southern Cairngorms

28,045

44,936

69,492

37,855

Lochaber

46,615

63,653

92,188

65,848

Creag Meagaidh

25,976

40,066

63,744

37,843

Glencoe

38,279

59,073

95,907

67,937

Mobile

25,836

TOTALS

216,653

296,964

432,904

276,296

SAIS Blog Activity
The information placed on the blog is additional to the observations and
avalanche hazard evaluations that SAIS forecasters carry out each day. The
blog information is an important addition to what we already provide, and we
recognise that even one picture can provide a wealth of information.
information such as field observations and

If

mountain conditions can be

provided too, then this helps the public in deciding what mountain
destinations are suitable and present good conditions. However, although we
endeavour to provide daily blog information, sometimes poor weather
conditions and time constraints may not always make this possible for us.
For the winter period 20011/12 the area blogs were viewed 270,862 times
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Working with Agencies and Groups
Snow and Avalanche Foundation Of Scotland
SAFOS was formed in 2001, and provides important guidance to the Sportscotland Avalanche Information Service. The
group comprise representatives from the Scottish National Outdoor Training Centre; the Met
Office; Mountaineering Council of Scotland; Scottish Mountain Training; Universities of
Edinburgh; Heriot Watt and Glasgow Universities; sportscotland; sportscotland Avalanche
information service forecasters and co-ordinator.
SAFOS has a number of roles including:
•

The provision of advice to sportscotland on the sportscotland Avalanche Information Service;

•

Providing a forum for discussion of, and support for, research on avalanches in Scotland;

•

Promoting a better understanding of the avalanche problem amongst all who use the hills in winter conditions in
conjunction with representative bodies.

•

Giving advice on course content and syllabi for all levels of avalanche training and supporting appropriately
qualified providers.

Further information of the role of SAFOS and seminars can be found on the SAFOS website

Research and Development

The University of Edinburgh
Snow and Ice Mechanics
Dr Jane Blackford runs a snow and ice mechanics research group in the School of Engineering at The University of
Edinburgh. A central theme in their research is understanding how the fine-scale structure (microstructure) of snow and
ice influences large-scale behaviour.
Understanding the properties of snow not only helps us in understanding how avalanches release but can also be
applied to the many ways in which we interact with snow in our every day world, from rubber tyre contact on snow
covered roads to surfaces and materials in buildings and clothing that are contacted by snow.
Dr Jane Blackford outlines their recent work:
“We have projects on fundamentals of snow deformation, winter sports, and rubber
friction on snow and ice. For the work on snow deformation, Tom Barraclough (a PhD
student in the group), has designed and built novel instrumentation and measurement
techniques for laboratory snow experiments under controlled conditions. The output
of the experiments provides insights into the inhomogeneous deformation of snow.
Snow deforms differently in different locations – you can notice this inhomogeneous
deformation when you stand on snow and it squeaks. The majority of our work is
laboratory based – in purpose built cold rooms – and uses artificial snow as a
consistent reproducible starting material; we also make studies and comparisons with
natural snow. We use techniques to examine the microstructure of snow and ice
including optical microscopes, and a low temperature scanning electron microscope
that enables us to image the structure at very fine length scales (see images of natural

Actual width of image 1mm
Laboratory made snow after 2 days at -10˚C.
(James Floyer, Tom Barraclough, Jane Blackford & Chris Jeffree)

and artificial snow). These techniques allow us to examine how the microstructure of
snow changes with time and temperature. We relate this to processes that occur in real
environments and to the properties of the particular microstructures. The behaviour of
snow in avalanches or of vehicles on snow-covered roads is complex; a challenge in
our work is to extract the essential features of the real systems and design controlled
scientific experiments to investigate the fundamentals and to make predictions of Actual width of image 1mm
behaviour.”
Natural snow from middle layer of snowpack, Cairngorms.
(Blair Fyffe, Jane Blackford & Chris Jeffree)
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Snow, Ice and Avalanche Applications (SNAPS)
SAIS is an associated partner in the EU Northern Periphery Programme project SNAPS (http://
www.snaps-project.eu/). Although focusing on snow and avalanche services for transport
infrastructure in Iceland, Norway, Sweden and Finland, Glenshee and Drumochter Pass are
included as study sites for snow drift prediction. Richard Essery attended a SNAPS workshop at Lulea, Sweden, in
August 2012.

Scottish Mountain Snow Research

Sgoran Dubh Mor, Creag Meagaidh and Ben Nevis from N Corries, Cairngorms

The Natural Environment Research Council has awarded funding for PhD student Michael Spencer to undertake
research on Scottish mountain snow under the supervision of Richard Essery and Nick Hulton at the University of
Edinburgh. The basis for the work is the Snow Survey of Great Britain (SSGB) dataset held by the Met Office, which
records snowline observed by volunteers at 146 low-lying locations across Scotland between 1945 and 2007. The survey
was originally commissioned by the British Glaciological Society, and the Met Office took over responsibility for its
administration in 1953. Due to reduced interest and available finances the survey was phased out from 2002. The
research project will focus on the incidence of snowmelt-driven flooding in Scotland but there are many other potential
uses for the data. For example, it can be used to estimate the rarity of the May 2012 snow cover. The SAIS blog entry for
the Northern Cairngorms on 19 May indicated 'good cover on all aspects above 800 m'. If we assume that the snowline
was at approximately 800 m, how does this compare to the historical SSGB observations? Long records from
Achnagoichan and Aviemore, two stations that look towards the western Cairngorms, give the mean elevation of the
snowline in May between 1954 and 2002 as 810 m when snow was present. This mean doesn't include days with no snow
lying, so how does it compare with the number of days during May with snow lying at 800 m? The SSGB observers
recorded an average of 9.4 days in May with snow lying at 750 m and above. May 2012 thus probably was snowier than
usual.
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Seminars
In Oct 2012 SAFOS and the SAIS organised a successful seminar at EICA Ratho, Edinburgh with the theme “Decision
Making in Avalanche Terrain”.

A broad spectrum of winter mountain users attended

including skiers, snowboarders, climbers and walkers as well as Mountain Guides,
Instructors and Mountain Rescue personnel. Around 125 people attended on the Saturday
and this provided the SAIS and SAFOS an opportunity, through the speakers, to present the
attraction of the Scottish winter environment; avalanche hazard challenges that we face;
perspectives and approaches from other countries; and recent developments in avalanche
hazard understanding, with a focus on issues relating to decision making in avalanche
terrain. In addition there was an opportunity through question and answer periods, and a
concluding panel discussion, to hear a wide range of the issues raised by the participants.
In summary, future considerations for development from the seminar included: Essential
avalanche awareness tools; consider how safe travel and avalanche hazard information can
be consistently presented by various medias; development of online education programmes
and resources; and avalanche education. There was a general agreement amongst the seminar’s participants that
working towards these shared goals would be of benefit, and SAFOS together with the SAIS will seek to identify both
key partners and potential funding routes in the near future.

European Avalanche Warning Service

International Snow Science Workshop

The SAIS is member of the European Avalanche Warning Service which comprises 16 countries and provides avalanche
information services. The organisation meets annually to develop harmonisation, exchange information,
ideas, methods and findings. It also provides a useful portal through its website www.avalanches.org to
access national avalanche reports, multilingual information and glossaries. The SAIS presented at EAWS
Grenoble 15-16 September 2011 covering subjects: The New Avalanche Mapping System; and an overview of
how the SAIS operate in the Scottish winter environment.
The next ISSW conference will be held in October 2013 in Grenoble, France. This exists to facilitate the
interdisciplinary exchange of ideas and experiences between snow science researchers and practitioners,
who attend from throughout the world. Representatives from the SAIS have presented papers at both
ISSW and EAWS conferences for many years, and attendance at the seminars provides an essential
opportunity to keep abreast of worldwide developments and initiatives. This enables the SAIS to remain at
the forefront of avalanche forecasting and snowpack knowledge. This information can be utilised both in
forecasting methods, public avalanche reports, education and the dissemination of new developments to
agencies and individuals.

Mountaineering Organisations
Throughout 2011/12 winter season the SAIS has liased with agencies and organisations such as: the
Mountaineering Council of Scotland and the Scottish Mountain Safety Forum providing important
avalanche hazard information and advice which can then be provided to the public and other agencies.
Additionally, presentations on Scottish Avalanche Hazard and associated subjects have been presented to the
following groups.

Association of Mountaineering Instructors - at Glenmore Lodge
Scottish Mountain Rescue Avalanche Training - in Braemar
United Kingdom Mountain Rescue Conference - in Leeds
British Mountain Guides - in Fort William.
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Other Agencies and Groups
The avalanche service is often called upon to advise and co-operate with agencies out-with the normal mountain user
groups, but who nonetheless work, operate, and are affected by mountain conditions and factors. Additionally, the snow
covered mountains can provide information which may be of value in identifying potential hazards and monitoring
effects created by natural events.
The following is a summary of those activities

SEPA and the MET OFFICE
The SAIS continues to provide information to SEPA for public warnings and flood potential.
Observers carried out measurements and collected data from a number of operational areas and
provided valuable information, this enabled an assessment to be made of the amount of water being
retained by snow in the highland mountains. During the winter 2011/12 we provided information on snow depth and
distribution prior to forecasted periods of significant temperature rise to the MET OFFICE and SEPA.

The SAIS continually liase with the MET OFFICE forecasting team in Aberdeen in order to obtain
accurate weather information which is integral to our avalanche forecasting process. Many in the Met
Office forecasting team are themselves keen outdoor enthusiasts and therefore have a good
understanding of the requirements necessary to provide appropriate information.

MET OFFICE and SAIS developments
Currently the SAIS and Met office are developing the following initiatives:

•

Timeline forecasting information for all SAIS forecasting areas with
precipitation, wind and temperature, which will greatly enhance the
daily SAIS avalanche forecasts.

Example draft timeline

•

Developing a process that enables daily mountain condition information from SAIS forecasters in their
operational areas to be provided to the Met Office and then disseminated to the public via the media. This will
provide up-to date, wind, visibility and underfoot conditions. This additional information will be of benefit to all
outdoor enthusiasts who are considering going into the Scottish winter mountains and will give a real perspective
of ground situation conditions.
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SAIS/Snowsport Scotland Freeride initiative
In co-operation with Snowsport Scotland, Anatom distributors and the
Scottish ski areas of; Cairngorm Mountain, Glencoe and Glenshee, an
initiative regarding a series of avalanche awareness days for freeriderstook place. The days comprise avalanche situation rescue experience and
self rescue techniques. Although weather conditions presented challenges
during the winter, a successful course took place in Glencoe (pictured).
This initiative has been developed in recognition of the number of
freerider avalanche involvements in Scotland and, with the aim of helping
to prevent future avalanche incidents both in Scotland and when
enthusiasts carry out their activities elsewhere in the world. The
programme will continue for the 2012/13 season.

Support and Sponsorship
The SAIS are supported by many agencies and organisations who provide help in many ways, equipment and clothing,
the provision of facilities from where we carry out our operation, mountain access and with support from many
individuals who recognise the service that we provide to the public. We are very grateful for all the help we are given
and would like to thank all those who provide support and enable us to carry out our work for the avalanche service in a
more effective way.

In the field we rely on good quality clothing and equipment to carry out our task and to remain safe. Therefore careful
consideration is given to sponsors who provide us with our essential gear.
We are pleased to continue our relationship with Mountain
Equipment who provide us with well designed and functional
equipment that works well in all the weather conditions that can be
experienced in a Scottish winter. This allows us to carry out our job
with confidence, comfort and with protection from the elements.

Collaboration continues with WL GORE & Associates, our work environment providing appropriate
diverse weather conditions and the variety of mountain activities needed for the field testing of GORE-TEX
& Windstopper fabrics.
Real world feedback from the SAIS forecast team is used as part of their research and development process
for developing next generation technologies.

Avalanche transceivers, shovels and avalanche probes are provided to the SAIS by
Back Country Access through the their UK distributors ANATOM and are used
daily by the SAIS forecasting team when carrying out field observations
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