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The Rocky Mountains of the U.S. and Canada produce some of the most 
striking wind and cloud phenomena known to meteorology. Among them are the 
"chinooks", which are warm, dry winter winds that descend with great force in 
the lee of the Sierra Nevada and along the eastern slope of the Continental 
Divide. They are most common from late November till the end of March. They 
are strongest when there is very cold air and high barometric pressure west 
of a mountain ridge and a deep low pressure area to the north and east. In 
this situation the winds from jet stream levels 35,000 to 40,000 feet above 
sea level) down become strong from the west over the ridge. As the fast 
moving cold air spills over the ridge from the west, it descends rapidly, 
following the contours, and quickly heats up by compression as it moves to 
lower altitudes.

The winds are called "chinooks," which relates to an American Indian 
tribe of the Columbia River area in the Northwest. The name was first used 
at Astoria, Oregon for a warm, wet wind that blows in from the northwest from 
sea to land, and by its warmth "eats up the snow." The name was given 
because the wind blew directly from the direction of the Chinook Indian Camp 
on the Columbia River. But the name is also given, for reasons that I have 
not been fully able to discover, to these mountain wave winds as well.

The most remarkable photograph I have seen of such an event was 
taken in March 1950 from a fighter plane which soared without power from
15,000 to 31,000 feet in the rising part of such a wind over the Owens Valley 
east of Mount Whitney in California. The picture is reproduced in Richard 
Scorer’s wonderful book "Clouds of the World." (Stackpole Books, Harrisburg, 
PA, 1972). Directly in the lee of the Sierra Nevada the air is clear, and 
dust plumes show it to be blowing furiously at the surface. Then to the east 
perhaps 15 miles, the air ascends with great speed, carrying the dust to more 
than 18,000 feet, where heavy clouds form.

Boulder is also a favored spot for Chinooks. The highest wind yet 
recorded here was 148 miles per hour on December 4th, 1978, observed at the 
NCAR site, where my laboratory is located. On at least one occasion, in 
January of 1972, winds blew steadily for several hours at speeds around 65 
miles per hour. One December, which I remember well during the middle 
1950’s, nearly half the days of the month had winds in the vicinity of 50 
miles per hour. When a chinook starts, it can sometimes lead to a sudden 
warming by as much as 40°F in 15 minutes. It can cause astonishingly fast 
evaporation and melting of snow.

The chinook also blows in Europe, Greenland, Asia and elsewhere. But 
in other regions it is usually called by the term "foehn" wind. It has the 
same strong, warm, dry character. In Europe it is deemed to induce 
sleeplessness and nervousness. I have heard it said that in Switzerland and 
Denmark crime sentences are lessened if the crime is done during the foehn.

Remarkable cloud phenomena associate with the chinook or foehn. The 
most notable is the "foehn wall" or "helm cloud" that can be seen at the high 
point directly over the ridge. This is a dense cloud of small super-cooled 
water droplets that comes all the way to ground at the ridge and often is 
accompanied by dense localized snow. The cloud forms in the ascending and 
cooling air west of the ridge and evaporates in the descending air to the 
east. Thus the cloud remains fixed at the high point even though the air is 
rapidly blowing through it.
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