
Scenic Science
Weather and Climate
Playing across the jagged spine of the Sierra in a howling fury or a whispering caress, mountain weather can be a symphony of winds, especially as you climb high into the passes of the Eastern Sierra.  On a hike up to Bloody Pass near Mono Lake in 1902, avid birdwatcher Walter K. Fisher stopped to observe some Clarke’s Nutcrackers and commented in his journal: “ All the Clarke crows appear to go through this pass in great haste. When they attempt to fly westward against the wind… I noted one lazy fellow who gave it up in disgust and turned tail, all his feathers trying to outstrip him in the race.”
The Sierra winds that defeated those birds made a world champion out of hang glider pilot, Kari Kastle.  “It’s known for some of the biggest air you can ever experience in flying, kinda like, you know how surfers go to Hawaii for the biggest waves, well people come to the Owens Valley for the biggest air.  You know, air currents. Big, strong thermals going up and going up high.” 
 Much like the tides in the ocean, wind can be thought of as the tides of the sky, but these tides of air movement are invisible unless there are clouds. The Eastern Sierra weather story is written in the wind and clouds.  

Dr. Laura Edwards, a meteorologist with the Desert Research Institute in Nevada, tells us that regional weather data has been collected for over 100 years giving us a long and continuous record of weather patterns.  “Climate’s important for giving us a baseline for forecasting.  There’s a lot of different components that go into forecasting.  ...watching climate, climate change, and also just knowing the local complexities.  It’s very hard to what we call resolve or to really pin point what’s happening in the eastern Sierra because it’s such a narrow space.” 

Daily weather and climate variations are determined by topography and geography.  Many contend that the Sierra Nevada has the steepest “orographics”, or weather related to terrain, in the United States.  It’s not hard to see why. The huge granite wall of the Sierra Nevada range sits directly in the path of the moist, westerly winds that blow off the Pacific Ocean less than 90 miles away.  Large bodies of water tend to moderate weather patterns, so the Sierra Nevada Range experiences more moderate temperatures than regions farther inland.  The Eastern Sierra climate might best be described as pleasant, featuring hot dry summers and relatively mild, wet winters.  Such a combination is considered rare among the mountain ranges of the world.

A high pressure air mass, known as the Pacific High, sits over California from late spring to early autumn, deflecting storms and causing most days to be drenched in sunlight.  In the late fall, it moves south, opening the door for winter storms.

When storm clouds move in from the west, they must cross the towering Sierra crest.  As they rise up, most of their rain or snow falls on the range’s western slopes.  By the time the clouds reach the east side, most of their moisture is gone. This so-called “rain shadow” effect keeps the eastern slopes much drier and influences the types of plants that grow in this high desert climate.

Another unique occurrence takes place when fierce storm winds, blowing 50 to 100 miles per hour, bring a cloud recognized as one of the signature landmarks of eastern Sierra weather, the Sierra Wave.   This mountain lee wave, a current of air that rises and drops, often generates huge flying-saucer shaped clouds.  These lenticular clouds form  pancake-like stacks at altitudes of 30,000 to 40,000 feet.   They seem to hover in the sky as the flow of moist air continually forms the cloud from the windward side while it evaporates on the drier leeward side. Although such clouds are seen in other mountainous places like the Alps and the Andes, the cloud formed by the Sierra Wave can dominate the sky and has been known to run the length of the Sierra Crest for over 200 miles.  

Ron Smith, a meteorologist from Bishop, California, describes how a Sierra wave is formed:

”You’ve probably seen when you have a large rock in a stream, that downstream from the rock the water takes on an undulating wave pattern, and the waves are standing waves, in other words the peak of a wave will stay stationary.  Now, New water comes in and water flows out of it, but the location of the wave remains stationary.  Well air is really just a thin liquid, so as that westerly flow of air moves across the Sierras, we get these standing waves, and as the air moves up, it cools and condenses, and at the top of that wave you get a little cloud, and since the wave is rounded at the top, it looks like a flying saucer.”

In the 1950’s, Meteorologist Hal Klieforth participated in the Sierra Wave Project based in Bishop, California. This intense atmospheric research effort was aimed at exploring the cause and dynamics of these clouds.  While on reconnaissance for this project, he and Larry Edgar set a still unbroken world glider soaring record, riding the updrafts of a Sierra Wave to 44,255 feet.

A current extension of the Sierra Wave project is the National Science Foundation funded Terrain Induced Rotor Experiment, also known as T-REX.  By studying the turbulent rotor clouds found in the Owens valley, researchers hope to explain the phenomenon of these intense, circular moving air currents and its significance for forecasting mountain weather.

Hal Klieforth comments on the importance of this study: “The major problem for aircraft in the Sierra Wave is, a pilot flying from the east trying to cross the Sierra facing into a wind of 50 to 100 knots, which slows him down and then facing a down draft of 2,000 feet a minute so that in two minutes he could go from 2,000 feet above the mountain to 2,000 feet below it.”
Mono Lake Paiute have long known about the unpredictable mountain winds.  Lucy Parker shares a story that her ancestors have told about traveling through the passes to Yosemite to trade:  “Going up Bloody Canyon, there’s a story about this spirit that lives up there. When we walk through there we have to be very quiet and respectful to this wind spirit because if you’re talking and not paying attention, a great wind will come up and it will blow you off the trail.”

Being respectful of the wind and weather is good advice. If you’re heading into the mountains, tune in to the local radio stations for the latest forecasts.  Because when it comes to preparing for the weather in the Eastern Sierra, you don’t want to walk around with your ‘head in the clouds!’   

