
MOUNTAIN WINDS
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BACKGROUND

It has been known for many years that winds on mountain
peaks are often stronger at night than they are during the
daytime, but data on the frequency of occurrence of these
winds, and there hourly durations, have not been extensively
documented.

A U.S. Forest Service study (Baughman, 1981) described
cases of very strong mountain top winds and their effect on
summertime forest fires, but the synoptic situations to which
the paper attributes these low-level jet winds are not common.
It is recognized (Perla, et al, 1976) that on mountain slopes
"the volume of snow transported depends on the third power of
the speed; that is, doubling the windspeed increases the
horizontal transport by a factor of eight."

If, in fact, overnight winds are generally stronger than
those during the daytime when ski patrol personnel are on the
mountain, scoured snow may build up on l~e slopes overnight to
depths unrecognized by these personnel and, other factors being
present, may pose a potential avalanche threat.

WHISTLER MOUNTAIN WIND DATA

A Bendix Aerovane recording anemometer was installed at
1975 m MSL on Whistler Mountain in 1982. Mountain peaks to
approximately 2200 m are in the vicinity, with the valley
floor at 660 m MSL.

For this study, hourly winds during the winter period,
Nov. to April 1982-1988, have been summarized to assess the
daily wind speed, by hour, as recorded at this instrument site.
Graphical summaries haVe been presented for each month of the
period~cumulatively, using wind speed, in MPH, plotted against
hours of the day. The mean monthly graphs showed that the
strongest mean hourly wind occurred in the evening in every
month. A summary graph, Figure 1, is presented here which
combines data from all of the months of the period. Clearly,
mean maximu~ wind speeds occur in the evening.

It is recognized that major Pacific storms, which produce
the bulk of the winter snowfall on Whistler may cross the area
at any time of the day or night. These storms also produce the
maximum wind speed events. A synoptic weather map example
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presented was the 23 March 1985 storm which produced 34 ems.
of snow on Whistler, with winds gusting to 99 MPH at 9:20 AM.
This storm, and others like it, are well forecast, so that
patrol personnel have adequate warning to cope with the new
snow buildup. Over the long term, since these major storm
maximum winds occur at any hour, the diurnal effect of these
maximum events will be averaged out, leaving evident in the
mean hourly data any other consistent diurnal effect.

A synoptic situation was also presented for 30 Dec. 1982
which depicted the type of mountain top wind discussed by
Baughman. With an extensive high pressure area over southwestern
B.C., skies were clear and winds were light through the day, in
agreement with the synoptic pressure gradient. Through the
evening hours winds averaged in excess of 20 MPH on the Whistler
wind recorder, documenting the low-level jet wind situation of
Baughman. Winds remained calm through the period in the valley
however, masking any suggestion to staff living there of
horizontal transport and redeposition of snow on the upper
mountain slopes.

A summary of the time of the maximum hourly wind in each
24-hour period during the six-winter episode was prepared. This
showed that on 70% of days the maximum hourly wind occurred on
Whistler Mountain between the hours of 5 PM and 7 AM, i.e.,
hours in which ski patrol personnel were not on duty on the
mountain.

THE PHYSICAL PROCESS

It is evident that as solar radiation onto the mountain
slopes reduces to zero by sunset and the terrestrial radiation
process takes over, the temperature of the air close to the
snow surface falls, with the resulting formation of a surface
inversion (Perla, et al, 1976). This more dense surface air
layer flows down the sl~pe under the force of gravity and sets
up a down-slope, or katabatic, wind. The winds aloft, being the
result of the synoptic pressure gradient, react to the reduced
surface friction over the snow surface caused by the thin
inversion layer and increase to pressure gradient values near
the ground. As the terrestrial radiation process continues
through the evening the inversion layer increases in depth so
that the gradient wind no longer reaches down to the surface
but is held aloft by the inversion layer. The net effect is
that surface winds reach their maximum in the early evening and
taper off as the night progresses, providing that the overall
pressure gradient remains the same.
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CONCLUSION

These data suggest that very frequently surface snow
on mountain slopes may be redeposited during the hours when
ski patrol personnel are not working on the mountain and,
other physical factors being present, may contribute to an
avalanche threat.

Accordingly, overnight mountain wind data should be
checked carefully and assessed by staff each morning.
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