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News 

World Record Wind Gust: 408 km/h 

 
 

Geneva, 22 January 2010 (World Meteorological Organization)  

 

According to a recent review conducted by a panel of experts in charge of global weather 

and climate extremes within the WMO Commission for Climatology (CCl) the record of 

wind gusts not related to tornados registered to date is 408 km/h during Tropical Cyclone 

Olivia on 10 April 1996 at Barrow Island, Australia.  

 

The previous record was of 372 km/h, registered in April 1934 across the summit of 

Mount Washington, USA. 

 

The panel came to its conclusion after an extensive review and evaluation of 

instrumental, phenomenological and statistical data. 

 

Hurricanes, cyclones and typhoons are different terms for the same weather phenomenon 

which is accompanied by torrential rain and maximum sustained wind speeds 

exceeding119 kilometers per hour. A hurricane with maximum sustained wind speeds 

exceeding 249 km/h is referred to as Category 5 

  

www.wmo.int  

http://www.wmo.int/pages/mediacentre/infonotes/info_58_en.html 

http://wmo.asu.edu/ 

WMO fact sheet  

www.wmo.int%20
http://www.wmo.int/pages/mediacentre/infonotes/info_58_en.html
http://wmo.asu.edu/
http://www.wmo.int/pages/mediacentre/factsheet/index_en.html
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Mount Washington - World Record Wind 

During a wild April storm in 1934, a wind gust of 231 miles per hour (372 kilometers per 

hour) pushed across the summit of Mount Washington. This wind speed still stands as the 

all-time surface wind speed record. Below are excerpts from then-observer Alex 

McKenzie's book ñThe Way It Wasò which accounts in detail the experience of 

documenting and living to tell the tale of a 231 mph wind. 

 

Tuesday, April 10, 1934 

The sun rose on April 10, 1934, ushering in a typical April day atop Mount Washington. 

Normally, the rest of New England welcomes the warmth of spring during a typical 

April, but winter keeps hold on the high peaks of New Hampshire's Presidential Range 

well into May in most years. 

 

 
 

The staff at the fledgling Mount Washington Observatory, including Salvatore Pagliuca, 

Alex McKenzie and Wendell Stephenson managed to make it through their second full 

winter on the mountain. However, they were anxiously awaiting the coming of spring, 

with its more moderate temperatures and wind. Before the week was out, those men 

would not only get another severe taste of winter, they would be a part of one of the most 

intense storms in recorded history. 

 

April 10 was the tight-knit summit crew's first day without Robert Stone, one of their 

coworkers, who was injured in a skiing accident. He was taken down the mountain on a 

toboggan on April 9 to seek further medical attention on his severely bruised hip. Down a 

man, they would have to get by on their own for a while, with some help from their 

guests, Arthur Griffin and George Leslie. 
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On this April Tuesday, a weak storm system located over the western Great Lakes was 

slowly approaching New England. In addition, another batch of energy was located off 

the coast of North Carolina. Even more importantly, a huge ridge of high pressure was in 

place over eastern Canada and the northern Atlantic. On the summit of Mount 

Washington, April 10 was uneventful. 

 

"April 10. A perfect day. Cloudless and calm. Hazy. Sun dogs at 5:30 p - a refraction 

phenomenon of no special importance." - Log Book entry, Sal Pagliuca 

 

Wednesday, April 11, 1934 

The large ridge of high pressure continued to build on April 11, causing a major blocking 

pattern over the ocean. As a result, the energy east of the Carolinas was forced to 

retrograde to the northwest, combining with the developing system over the Great Lakes. 

 

Pagliuca, Stephenson and McKenzie, along with their guests, awoke to a brilliant sunrise 

early on April 11. The coal stove in the Auto Road's Stage Office (the Observatory's early 

home) took the chill off the room. 

 

"Hardly did we realize as we were enjoying a fine view of the Atlantic Ocean that we 

were to experience during the next 48 hours one of the worst storms ever recorded in the 

history of any observatory." - Log Book entry, Sal Pagliuca 

 

The relatively clear skies gave way to clouds, increasing rapidly by afternoon. Fog 

obscured the summit by evening and rime ice formed up to one foot thick. The 

Observatory felines all huddled near the coal stove in the late afternoon, the warmest spot 

in the tiny building. Cats were at home around the Observatory in 1934, as they are 

today. Oompha and her five kittens; along with Ammonuisance, visiting from the AMC's 

Lakes of the Clouds hut; Elmer, the timid one; and Manx, a tailless cat like Tikky from 

the first winter atop Mount Washington, all kept the summit crew company. 

 

With high pressure building more and more to the north and east, and the low pressure 

becoming stronger to the west, an abnormally tight pressure gradient was forming to the 

north and east of the storm system. Pressure gradient is the change in pressure over some 

distance (either horizontally or vertically) with respect to a point in space. A tight 

pressure gradient results in air rushing quickly from high to low pressure. 

 

"The meteorological notes for today do not say much. They only show a falling pressure, 

normal temperature, generally in 'rough frost forming' clouds, and rapidly increasing 

wind. Yes, rapidly increasing to values never dreamed before." - Log Book entry, Sal 

Pagliuca 

 

At this point, winds on the summit were building stronger, reaching a max of 136 mph. 

Although well above hurricane-strength, there was no need to have the staff maintain a 

wide-awake, round-the-clock watch. Stephenson volunteered to take the overnight shift, 

since Pagliuca enjoyed taking the morning measurements and McKenzie was responsible 

for hours of radio tests throughout the day. 

 

Thursday, April 12, 1934 

"There was no doubt this morning that a super-hurricane, Mt. Washington style, was in 

full development." -- Log Book entry, Sal Pagliuca 
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After taking a short nap, Stephenson awoke to find that it was 4:00 am. Although groggy, 

he knew that the wind sounded louder and stronger, so he checked the recorder. He 

needed to convert the recorded reading to the true value according to the instrument's 

correction curve, and some quick math pointed to an average windspeed of only 105 

mph. It was clearly less than he expected. This meant one thing-the instrument was 

hampered by ice buildup. 

 

Stephenson suited up, grabbed a wooden club and headed for the door. The intense wind 

created so much pressure that he was knocked to the floor as he opened the door. He 

struggled as he made his way to the ladder. The wind was at his back, and actually helped 

him maintain solid footing on the ladder. With dozens of blows, he cleared the 

accumulated ice from the anemometer. He dropped the club by accident, and it sailed off 

into the fog towards the Tip Top House. 

 

Back inside, he flipped on the recorder and began timing the clicks from the telegraph 

sounder. After three tries, he verified that the wind now topped 150 mph. 

 

The pieces were coming together for a major weather event. On this day, the ridge over 

the Atlantic and the storm over the eastern Great Lakes had become even stronger. More 

importantly, the pressure gradient between these two systems was extremely tight on the 

northeast portion of the low. This was causing very strong and extremely rare southeast 

winds. 

 

"I dropped all other activities and concentrated on observations. Everyone in the house 

was "mobilized' as during a war attack and assigned a job. The instruments were watched 

continuously so that they may give a continuous and accurate record of the various 

meteorological elements at work. The anemometer was particularly watched. A full tank 

of gasoline made us feel good." - Log Book entry, Sal Pagliuca 

 

As the day wore on, winds grew stronger and stronger. Frequent values of 220 mph were 

recorded between Noon and 1:00 pm, with occasional gusts of 229 mph. Then, at 1:21 

pm on April 12, 1934, the extreme value of 231 mph out of the southeast was recorded. 

This would prove to be the highest natural surface wind velocity ever officially recorded 

by means of an anemometer, anywhere in the world. 

 

"'Will they believe it?' was our first thought. I felt then the full responsibility of that 

startling measurement. Was my timing correct? Was the method OK? Was the calibration 

curve right? Was the stopwatch accurate?" - Log Book entry, Sal Pagliuca 

 

Extremely strong winds were recorded later in the afternoon and evening of the 12th and 

then the storm slowly moved north and entered a weakening phase. 

 

The storm lasted only one day. Some snow was recorded along with severe icing. The 

anemometer used to record the record wind was a heated anemometer designed special 

for Mount Washington. It was constructed in Cambridge MA, and tested in the wind 

tunnel at the Guggenheim Aeronautical Laboratory of the Massachusetts Institute of 

Technology in Boston. 
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After the wind measurement, the anemometer was run through a number of tests by the 

National Weather Bureau and the historic measurement of 231 mph was confirmed to be 

a valid reading. 

 

Although challenged by 1997's Typhoon Paka in Guam, Mount Washington's record still 

stands to this day. 

 

What the World Record Means 

On April 12, 1934, the highest surface wind measured anywhere on earth was clocked by 

the staff of the Mount Washington Observatory. This "World Record Wind" of 231 miles 

per hour has become the stuff of legend, but what is the meaning of that decades-old 

record today? 

 

First and foremost, the World Record Wind is a testimony of the real extremes that can 

rule on Mount Washington. Significant cold, abundant snowfall, dense fog, heavy icing, 

and exceptional winds are a prominent feature of Mount Washington's environment. Yes, 

there are colder places, such as Antarctica, and snowier places, such as some peaks in the 

Cascade Range. However, Mount Washington, a small peak by global standards, really 

does have weather that can rival some of the most rugged places on earth. There are days 

each winter when the combination of life-threatening weather factors on Mount 

Washington is remarkably similar to weather extremes which have been recorded in the 

polar regions and on peaks three or four times Mount Washington's height. The World 

Record Wind is one benchmark testifying to the mountain's truly severe weather. 

 

The World Record Wind is also a testimony to the dedication and diligence of the early 

crews of the Observatory. A part of the challenge of science is to observe and reliably 

record that which we study. For the Observatory, that means to monitor and to accurately 

measure the weather. Some measurements are relatively easy to obtain, such as using 

standard thermometers to record temperatures. For other weather parameters, 

measurement can be very challenging. To be able to accurately record the winds of 

Mount Washington, which are typically high and gusty, and to be able to do so during a 

severe icing event, is no simple matter. It is incredibly difficult and dangerous to climb 

atop a building in winds greater than 180 miles per hour, all to be sure an anemometer is 

free from rime. The fact that the 1934 Observatory crew could accurately measure a wind 

of this magnitude, during a period of very heavy glaze icing, is a tribute to their planning 

and engineering acumen, as well as to their commitment to establishing and maintaining 

this remote scientific outpost. 

 

The story of the World Record Wind is also an inspiration to Observatory staff today. In 

1934, not even two years after the Observatory was established, the Observatory staff 

was given a remarkable test and passed with flying colors. They anticipated a great 

challenge and rose to the occasion. Their good work serves as an example to us today and 

must spur us on to do things as noteworthy. As proud as we are of the achievements of 

the Observatory staff of the 1930's, we cannot rest on their laurels; we must earn our 

own. 

 

There will likely come a day when another weather station reliably records a wind of 

greater than 231 miles per hour. When that day comes, Observatory staff, perhaps better 

than anyone, will understand the value of the achievement. But that next world record 
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wind cannot diminish the significance of the 1934 World Record Wind, in what it will 

still say about the mountain and those who have worked there. 

 

http://www.mountwashington.org/about/visitor/recordwind.php 

 

Mount Washingtonôs World Record Wind Speed Toppled  

 

Summary 

 

On Friday, January 22, 2010, the World Meteorological Organization (WMO) released a 

report stating that a new world record wind speed was recorded on April 10, 1996 in 

Barrow Island, Australia during Typhoon Olivia. According to the report, the new record 

stands at 253 mph, far surpassing the Observatoryôs record of 231 mph recorded on April 

12, 1934. The new record was discovered by a special WMO evaluation panel during a 

comprehensive review of global weather and climate extremes.  

 

Stance 

Like many Mount Washington Observatory fans, we were surprised to learn this news. 

While we certainly respect the work of the WMO evaluation panel and acknowledge its 

findings, it is natural to treat such news with a certain level of skepticism. We have 

received the supporting documentation and are eager to learn more about the groupôs 

findings.  

 

Mount Washingtonôs 231 mph wind gust remains the fastest surface wind ever observed 

in the Western and Northern Hemispheres and the fastest wind ever observed at a manned 

surface station. Mount Washingtonôs bitter cold, freezing fog, heavy snow and legendary 

wind have contributed to its reputation as being one of the planetôs most extreme places, 

the ñHome of the Worldôs Worst Weatherò. 

 

Frequently Asked Questions 

 

1)  Why did it take 14 years to recognize this record? 

Our understanding is that the record was noted by the Barrow Island station when it 

occurred, but not publicized until the WMO Evaluation Panel stumbled upon it while 

conducting a review of world records. 

 

2) The new record occurred at an unmanned station. Do they really know it happened? 

Yes. The WMO Evaluation Panel has conducted significant research into the 

circumstances surrounding this event, and while it is rare for winds of this speed to be 

verified since instruments typically fail, the instrument used at Barrow Island was 

confirmed to be in good working order. 

 

3) The new record occurred during a typhoon. Does that really count? 

Yes. 

  

http://www.mountwashington.org/about/visitor/recordwind.php
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Kelly Cordes ï Bad Breaks 

Well, damn. Iôve never wanted to take myself too seriously, and enjoy laughing about the 

Sketchy Kelly days ï as I did in my last post. Besides, perspective is good, and so itôs all 

the more ironic that my disintegrated leg and perhaps disintegrated climbing future 

happened in Hyalite, but didnôt even happen while climbing. While climbing, I was 

everything but Sketchy Kelly ï I climbed well, placed lots of pro, even protected the easy 

exit ice, even backed-up our anchor. 

 

Perhaps the worst thing about 

fracturing my tibia & fibula ï with a 

ñPilon Fractureò and the tibia end 

ñheavily comminutedò ï pulverized, 

turned to powder ï wasnôt just the 

pain, which definitely hurt, but the 

psychological impact of seeing my 

right foot and lower leg flopping 

from side-to-side. Surreal. 

Logistically, the problem is that itôs 

close to the ankle joint, which greatly 

increases the complexity of the repair 

and the long-term recovery prospect. 

Iôm looking at a huge recovery. Iôll 

write more about the details as time 

passes ï Iôll be having considerably 

more free time, which Iôll put to good 

use watching TV, writing, and, most 

importantly, drinking margaritas (hey, at least that partôs good, right? There we go, 

always looking for that silver liningé). 

 

Thereôs a fair bit going through my mind and Iôm a little loopy, a little rougher than even 

normal, so pardon the sketchy writing. For now, I know a few things: 

 

-Iôm grateful to have been with my good friend Steve Halvorson, whoôs a longtime 

climbing partner, an ER doc, and teaches wilderness medicine and rescue courses. He did 

an incredible job splinting my grotesque, bones-grinding-together lower leg and getting 

me out. He could not have done any better, and his splinting and care surely help my 

long-term prognosis. It took four sans-painkiller hours of him pulling me, pushing me, 

lifting me, me pushing up, me doing sit-ups, and just keeping it all in perspective, but he 

got me out. Side note, along the lines of ñHey, anybody here order a pizza?ò fairytales: 

Near the bottom of the canyon, close to the trail but with some hard, steep terrain to go, 

we heard voices. Steve ran out ï 13 people from a Montana Wilderness School of the 

Bible outing, doing a snow camping and winter climbing course. I shit you not. My 

thanks to them, including Adam and Brooke, who were running the deal, and were 

professional, patient, and endured my filthy language without flinching. 

 

Irony number 800 ï upon seeing my friend Pete Tapley in the parking lot that morning ï 

Pete was my partner in the Black Magic post from all those years ago ï we joked how 

Iôm smart to climb with a doc. Indeed. And just beforehand, in Cody, I climbed for three 

incredible days with Justin Woods, whoôs a paramedic and also does wilderness med and 

http://kellycordes.wordpress.com/2010/02/01/black-magic/
http://www.mwsb.org/index.htm
http://www.mwsb.org/index.htm
http://kellycordes.wordpress.com/2010/02/01/black-magic/
http://mountainproject.com/v/john_mcnamee/106668410
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rescue work. And so it would seem that Iôve been getting smarteré Go figure. Will post 

some about our three great days in Cody, climbing amazing ice in spectacular landscapes, 

and enjoying the wonderful hospitality of The-Cody-Man, Aaron Mulkey. In short, the 

thing that made me most psyched about Cody wasnôt just that we did some hard and 

scary climbs, but that I climbed so well, completely in control, and made them as safe as 

they could possibly be. Whereas I mightôve been able to do those climbs years ago, I 

couldnôt have done them with that level of control. Feeling in-control of yourself and of 

your outcome is a wonderful, empowering thing. 

 

-Was so psyched. Not only on how good Iôd been feeling, but on so many things in life 

finally coming together after a rugged 2009. Had two Alaska trips planned, and one 

Pakistan trip, for 2010 (had just learned of scoring grant money for the latter). But Iôm 

still so fortunate. Everyone deals with things in life. Most of the time, itôs good, but 

sometimes itôs challenging. Challenge gives opportunity. While Iôd be OK without some 

of these opportunities, what can you do? The randomness and unknowns of life add to its 

beauty. 

 

-I donôt know, whatôs irony? Just a funny way of looking at things. Itôs not as if one 

causes the other. Shit happens. 

 

-Iôm grateful for having so many deadbeat, unemployed friends who are offering and able 

to drive my gimp ass around. Jenna is nearly out of days-off from teaching, after all of 

her med appointments this year, and dealing with my stuff is the last thing I want to add 

to her plate. Iôve got two appointments with excellent surgeons on Monday (in Bozeman 

they did a minor surgery to attach the external fixator ï a gnarly cage-like thing to 

stabilize my bones; but it was too swollen to do the major surgery there, need to wait for 

the swelling to subside a little). We need to get this fixed soon, before the bone fragments 

auto-fuse. 

 

-After the break, while sitting in the snow, looking across the gorgeous canyon, trying to 

breathe and to keep my pain and head together, I was grateful. I could see the slopes 

leading to climbs where Iôd cut my teeth as a young Montana climber, places where Iôd 

formed great friendships, places where friends were climbing and loving life at that very 

moment, climbs like Winter Dance that, still, 10+ years later, rank among my best days 

ever. To gaze across the blanketed white wilderness and appreciate all that I have, and all 

that I have had until then, even as life can change so quickly. I was also grateful to still be 

here, grateful for my friends both with me and since passed, grateful for everything. 

-So, despite some confusion and uncertainty ahead, for sure I know that rehab, with 

hopes for an eventual full-recovery, will be a battle. Life changes, we all know this, and I 

know this more than ever after this past year. But Iôm starting to get ready, down in my 

gut, getting ready for the fight.~ by Kelly Cordes on February 5, 2010. 

 

http://kellycordes.wordpress.com/2010/02/05/bad-breaks/ 

  

http://aaronmulkey.blogspot.com/
http://kellycordes.wordpress.com/2009/12/24/gifts/
http://kellycordes.wordpress.com/2010/02/05/bad-breaks/
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French Spiderman Alain Robert to climb Burj Khalifa 

 

French Spiderman Alain Robert has now set his sights on another landmark - he now 

plans to scale Burj Khalifa [828 m], the tallest building of the world in Dubai. 

 

Robert, who first climbed his eight-floor apartment at 12 years of age after forgetting his 

keys, has since scaled more than 100 giant building across the globe with bare hands and 

shoes. 

 

 
 

His victories include the Petronas Twin Towers, Taiwan's Taipei 101, the Eiffel Tower in 

France, the Empire State building in New York and the Sears Tower in Chicago. 

 

And now this amazing climber has made up his mind to climb Burj Khalifa, which was 

unveiled on January 4. 

 

"I  will do many other climbs in between ... I know the people of Dubai, they are 

interested (in seeing him scale the Burj Khalifa), but I do not know when they will allow 

me to make that attempt," the New Straits Times Online quoted Robert as telling 

Bernama,  
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"...also the problem in Dubai is the hot weather (of) up to 40 degree Celcius, it doesn't 

seem that I'll be able to do it ... then, I'll have to do it in another year, maybe in between 

January and April 2011," he added. 

 

 
 

Structural Elements ð Elevators, Spire, and More  

It is an understatement to say that Burj Khalifa represents the state-of-the-art in building 

design. From initial concept through completion, a combination of several important 

technological innovations and innovation structural design methods have resulted in a 

superstructure that is both efficient and robust. 

 

Foundation 

The superstructure is supported by a large reinforced concrete mat, which is in turn 

supported by bored reinforced concrete piles. The design was based on extensive 



March 2010 

 Journal of Mountaineering ® 12 of 46 

geotechnical and seismic studies. The mat is 3.7 meters thick, and was constructed in four 

separate pours totaling 12,500 cubic meters of concrete. The 1.5 meter diameter x 43 

meter long piles represent the largest and longest piles conventionally available in the 

region. A high density, low permeability concrete was used in the foundations, as well as 

a cathodic protection system under the mat, to minimize any detrimental effects form 

corrosive chemicals in local ground water. 

http://www.burjkhalifa.ae/the-tower/structure.aspx - top 

Podium 

The podium provides a base anchoring the tower to the ground, allowing on grade access 

from three different sides to three different levels of the building. Fully glazed entry 

pavilions constructed with a suspended cable-net structure provide separate entries for the 

Corporate Suites at B1 and Concourse Levels, the Burj Khalifa residences at Ground 

Level and the Armani Hotel at Level 1. 

 

 

 
 

 

Exterior Cladding 

The exterior cladding is comprised of reflective glazing with aluminum and textured 

stainless steel spandrel panels and stainless steel vertical tubular fins. Close to 26,000 

glass panels, each individually hand-cut, were used in the exterior cladding of Burj 

Khalifa. Over 300 cladding specialists from China were brought in for the cladding work 

on the tower. The cladding system is designed to withstand Dubai's extreme summer 

heat, and to further ensure its integrity, a World War II airplane engine was used for 

dynamic wind and water testing. The curtain wall of Burj Khalifa is equivalent to 17 

football (soccer) fields or 25 American football fields.  

 

http://www.burjkhalifa.ae/the-tower/structure.aspx#top
http://www.burjkhalifa.ae/LinkClick.aspx?link=93&tabid=88
http://www.burjkhalifa.ae/LinkClick.aspx?link=64&tabid=88
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Structural System 

 In addition to its aesthetic and functional advantages, the spiraling ñYò shaped plan was 

utilized to shape the structural core of Burj Khalifa.  This design helps to reduce the wind 

forces on the tower, as well as to keep the structure simple and foster 

constructability. The structural system can be described as a ñbuttressed coreò, and 

consists of high performance concrete wall construction. Each of the wings buttress the 

others via a six-sided central core, or hexagonal hub. This central core provides the 

torsional resistance of the structure, similar to a closed pipe or axle. Corridor walls extend 

from the central core to near the end of each wing, terminating in thickened hammer head 

walls. These corridor walls and hammerhead walls behave similar to the webs and 

flanges of a beam to resist the wind shears and moments. Perimeter columns and flat 

plate floor construction complete the system. At mechanical floors, outrigger walls are 

provided to link the perimeter columns to the interior wall system, allowing the perimeter 

columns to participate in the lateral load resistance of the structure; hence, all of the 

vertical concrete is utilized to support both gravity and lateral loads. The result is a tower 

that is extremely stiff laterally and torsionally. It is also a very efficient structure in that 

the gravity load resisting system has been utilized so as to maximize its use in resisting 

lateral loads. 

 

As the building spirals in height, the wings set back to provide many different floor 

plates. The setbacks are organized with the towerôs grid, such that the building stepping is 

accomplished by aligning columns above with walls below to provide a smooth load 

path. As such, the tower does not contain any structural transfers. These setbacks also 

have the advantage of providing a different width to the tower for each differing floor 

plate. This stepping and shaping of the tower has the effect of ñconfusing the windò: wind 

vortices never get organized over the height of the building because at each new tier the 

wind encounters a different building shape. 

 

Spire 

The crowning touch of Burj Khalifa is its telescopic spire comprised of more than 4,000 

tons of structural steel. The spire was constructed from inside the building and jacked to 

its full height of over 200 metres (700 feet) using a hydraulic pump. In addition to 

securing Burj Khalifa's place as the world's tallest structure, the spire is integral to the 

overall design, creating a sense of completion for the landmark. The spire also houses 

communications equipment. 

 

Mechanical Floors 

Seven double-storey height mechanical floors house the equipment that bring Burj 

Khalifa to life. Distributed around every 30 storeys, the mechanical floors house the 

electrical sub-stations, water tanks and pumps, air-handling units etc, that are essential for 

the operation of the tower and the comfort of its occupants. 

 

Window Washing Bays 

Access for the tower's exterior for both window washing and façade maintenance is 

provided by 18 permanently installed track and fixed telescopic, cradle equipped, 

building maintenance units. The track mounted units are stored in garages, within the 

structure, and are not visible when not in use. The manned cradles are capable of 

accessing the entire facade from tower top down to level seven. The building 

maintenance units jib arms, when fully extended will have a maximum reach of 36 

meters with an overall length of approximately 45 meters. When fully retracted, to parked 
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position, the jib arm length will measure approximately 15 meters. Under normal 

conditions, with all building maintenance units in operation, it will take three to four 

months to clean the entire exterior facade. 

 

Broadcast and Communications Floors 

The top four floors have been reserved for communications and broadcasting. These 

floors occupy the levels just below the spire. 

 

Mechanical, Electrical & Plumbing 

To achieve the greatest efficiencies, the mechanical, electrical and plumbing services for 

Burj Khalifa were developed in coordination during the design phase with cooperation of 

the architect, structural engineer and other consultant. 

¶ The tower's water system supplies an average of 946,000 litres (250,000 gallons) 

of water daily  

¶ At peak cooling, Burj Khalifa will require about 10,000 tons of cooling, equal to 

the cooling capacity provided by about 10,000 tons of melting ice  

¶ Dubai's hot, humid climate combined with the building's cooling requirements 

creates a significant amount of condensation. This water is collected and drained 

in a separate piping system to a holding tank in the basement car park  

¶ The condensate collection system provides about 15 million gallons of 

supplement water per year, equal to about 20 Olympic-sized swimming pools  

¶ The tower's peak electrical demand is 36mW, equal to about 360,000 100 Watt 

bulbs operating simultaneously  

 

Fire Safety 

Fire safety and speed of evacuation were prime factors in the design of Burj Khalifa. 

Concrete surrounds all stairwells and the building service and fireman's elevator will 

have a capacity of 5,500 kg and will be the world's tallest service elevator. Since people 

can't reasonably be expected to walk down 160 floors, there are pressurized, air-

conditioned refuge areas located approximately every 25 floors. 

http://www.burjkhalifa.ae/the-tower/structure.aspx - top 

Elevators & Lifts 

Burj Khalifa will be home to 57 elevators and 8 escalators The building service/fireman's 

elevator will have a capacity of 5,500 kg and will be the world's tallest service elevator. 

Burj Khalifa will be the first mega-high rise in which certain elevators will be 

programmed to permit controlled evacuation for certain fire or security events. Burj 

Khalifa's Observatory elevators are double deck cabs with a capacity for 12-14 people per 

cab. Traveling at 10 metres per second, they will have the world's longest travel distance 

from lowest to highest stop. 

 

Feb. 6 2010 

Ambulances were sent to the tower on Feb. 6 2010 to treat 12 people who had been 

stranded in a stalled elevator and ñdozensò of others who had been trapped on the 

observation platform, according to Fahad Al Zarouni, deputy director of operations at 

Dubaiôs Center for Ambulance Services. None were hospitalized. 

 

Two days after the incident, developer Emaar Properties PJSC said in a statement that the 

observation deck had been shut for maintenance due to ñtechnical issuesò involving 

power supply. The ñAt the Topò platform is the only part of Burj Khalifa in use so far, 

http://www.burjkhalifa.ae/the-tower/structure.aspx#top
http://www.burjkhalifa.ae/LinkClick.aspx?link=62&tabid=88
http://www.burjkhalifa.ae/LinkClick.aspx?link=62&tabid=88
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following its official opening on Jan. 4. Emaar, 31 percent owned by Dubaiôs 

government, didnôt mention the stalled elevator or stranded visitors in its statement. 

 

People on the observation deck heard what sounded like a small explosion and saw dust 

that looked like smoke seeping through the elevator doors. Rescue crews had to pry open 

the doors of the elevator after it became stuck for about 45 minutes between floors and 

everyone was eventually taken down uninjured in a freight elevator.  
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Abstract  

ñA Stage Model of Why Climbers Climb  

And How It Frames the Discussions of Recent Climbing Controversiesò  

 
This paper proposes a stage model of why more serious climbers climb. It categorizes 

findings from literature on why climbers climb into two explanations:  

 

(i) for achievement and or flow, and (ii) to build character. A content analysis of forty-two 

published writings of serious climbers is conducted. Support is found for the first two 

reasons, and a third reason for climbing emerges: spiritual self-realization. A stage model of 

climbing purposes is developed: (i) climbers first climb for extrinsic achievement and or 

flow; (ii) climbers climb to prove their worth to self and others (character). Third, climbers 

come to realize a greater spiritual Self. The stage model is used to frame six climbing 

controversies.  

 

INTRODUCTION  

Stories of serious climbing of almost any kind (alpine, rock, ice) make climbing seem a little 

ridiculous or crazy (Mitchell, 1983). Serious climbers punish themselves physically, 

mentally, emotionally, and psychically with cold, heat, pain, hunger, and exhaustion; they 

risk life and limb; and sometimes they and their teammates pay the ultimate price for thrilling 

and terrifying experiences in the mountains.  

 
Understanding why men and women undergo these difficulties can serve a couple of 

purposes. First, more people could come to understand what serious climbing is about and 

understand why climbers seem to be acting a little crazy or ridiculous. Second, understanding 

the reasons for climbing could help to frame the issues around recent controversies in the 
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climbing world (e.g., notorious expeditions on Everest, defilements on sacrosanct natural 

monuments or mountain areas, aesthetics and ethics regarding how people should climb, 

etc.).  

 

 
 

This paper proposes a stage model of why more serious climbers climb. It categorizes various 

perspectives on why climbers climb into two basic explanations. Serious climbers climb (i) 

for achievement and / or flow, and (ii) to build personal character (proof of self worth). A 

content analysis is undertaken of how climbers themselves write about their reasons and 

experiences in climbing, and support is found for the first two reasons, and a third reason for 

climbing emerges: spiritual self-realization. A stage model of climbing purposes is proposed 

in this paper, and the model is used to develop a framework for the discussions of recent 

climbing controversies.  

 

CLIMBING PURPOSE #1: ACHIEVEMENT OR FLOW 4  

Climbersô Personalities. There is a long list of anthropometric and psychological studies 

regarding risk-taking and personality (Feher, Meyers, & Skelly, 1998). Researchers using 

personality traits have attempted to explain serious climbing behaviors by focusing on the 

extent to which climbers seek stress, thrills, or sensation (Zuckerman, 1979) and climbersô 

willingness to (i) assume risks, (ii) experience fear and anxiety, and (iii) appraise accurately 

various kinds of risks (Feher et. al., 1998). A wide range of traits and sub-scales have been 

measured in climbers (e.g., aggressiveness, impulsiveness, imagination, forthrightness, self-

sufficiency, tough-mindedness, shrewdness, low ergic tension, intelligence, and reserveð

Breivik, 1996), only to conclude that risk is not really a true goal or motivation for climbers. 

Traits have provided little explanation of underlying causes of climbing behaviors. Instead, 

risk appears to be a condition that climbers use to achieve their goals (Delle Fave, Bassi, & 

Massimini, 2003).  

 

Climbers Are Strongly Goal-Directed Other researchers have argued from a more behavioral 

point of view. Serious climbers have strong, deep-seated needs for arousal, autonomy, self-

determination, and individualism (Ewert, 1994, 1989, 1987; Mitchell, 1983, 1988; Lyng, 

1990; Fredrick & Ryan, 1995). Although the strengths of peopleôs needs are varied 

individually (McClelland & Burham, 1995; McClelland, Atkinson, & Lowell, 1953), 

powerful aspirations can lead people to achieve consequential and serious extrinsic goals 

(e.g., difficult summits and routes).  
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Climbers Want To Be ñIn the ZoneòðIntrinsic Motivations Humanistic psychologists have 

argued that goals do not have to be extrinsic (such as power or achievement) in order to be 

important and motivating (Maslow, 1987). Goals can be both intrinsically motivating as well 

as extrinsically motivating. People can enjoy their behaviors for themselves, irrespective of 

extrinsic rewards (Csikszentmihalyi, 1975; Deci & Ryan, 1985). ñFlow,ò an optimal 

subjective experience, occurs when action and consciousness merge, where the degree of 

challenge and the skills that a person takes to a challenge are perfectly matched. Flow is 

found in a narrowing of attention on clearly defined goals, in an intense concentration (being 

ñlostò in an activity), in a loss of a personal and individualized self, in a transcendent state of 

mind, with a loss of a sense of time, and with a strong sense of well-being. On either side of a 

flow experience (mismatches between skills and challenge) are boredom or anxiety 

(Csikszentmihalyi, 1997; 1990; Mitchell, 1988). In a flow state, personal growth and more 

complex behaviors increase (Massimini & Delle Fave, 2000).  

 

Mediation of Goals by Skill and Experience - The reasons why serious climbers climb could 

be mediated by time, skill, and experience (Lyng, 1990). Ewertôs (1994) findings indicate 

that: (i) novice climbers are oriented to physical aspects of climbing and the image of 

climbing; (ii) intermediate climbers to decision making and exhilaration in climbing; and (iii) 

experienced climbers to exhilaration, self-expression, and self-testing in climbing. The 

findings are consistent with intrinsic-motivation theories, and they hint at a progression of 

climbing purposes among serious climbers.  

 

CLIMBI NG PURPOSE #2: DEFINING CHARACTER  

Traditional economics and decision theory are powerful and pervasive explanative 

frameworks in todayôs modern world. They make the assumption that people create ñgoodò 

when they serve themselves, primarily by maximizing their own pleasures and utilities. 

Pleasure-seeking behaviors make people happy. Unfortunately, these theories cannot explain 

much about climbing behaviors. Pain, suffering, hunger, exhaustion, and even 

dismemberment and deathðoutcomes found all too often in mountaineeringðare dubious 

non-consumptive ñgoods.ò  

 

Modern behavioral economists now argue that activities like mountaineering are rationally 

utilitarian in that they answer important needs that people have to signal value (i) of self to 

self and (ii) self to others. Value or utility is created for ñbuyers of climbingò by providing 

them with (iii) the means by which to create significant goals and complete them, (iv) 

opportunities for the development of mastery, virtuosity, and excellence, and (v) 

opportunities to discover meaning in life (Lowenstein, 1999). These ideas of self-worth, 

mastery, and meaning point to character as oneôs inner nature, moral fiber, or self-control that 

demands respect (Hewitt, 1989).  

 

Defining or Finding Character Some sociologists argue that people work hard to provide 

others with impressions that are consonant with their ñfaceò (Goffman, 1959; see Appendice 

I.) People conduct themselves with an eye towards making some kind of claim about who 

they are and what is going on so that they appear normal and sane to others, even in the most 

mundane situations (Chriss, 1993, 1995). Extraordinary circumstances are means of 

developing character. To fully define the self and establish worth, a person must perform 

voluntary actions that are not available in everyday life. The difference between holding 

down a job and pulling a job off is that while the former can be considered ñkilled moments,ò 

the latter is more consequential and problematic. When an act holds real risks and the 

completion of it cannot be normally assured, then the act can be said to be ñfatefulò 

(Goffman, 1967b). Indeed, brushing with the possibility of the most serious of consequences 

can strengthen the self and probe the meaning of existence 7 (Simmel, 1959). Virtue is made 
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from necessity, and self-respecting men or women cannot be afraid to put themselves on the 

line. Some encounters in life need to be confrontations. Maybe there is little left in everyday 

life for fatefulness, and maybe people look to become alive by fateful actions (Goffman, 

1967b).  

 

There are two kinds of skills and capabilities associated with fateful activities. The (i) 

primary skills are the technical skills of an activity (stored in memories and experiences), 

often created by training in inconsequential circumstances (toproping, gym climbing, sport 

climbing?) and other forms of practice. However, the (ii) secondary set of capabilities is more 

important, because the secondary set enables the primary, technical set to be exercised 

unencumbered. When consciousness of the risks of fateful 

action invades the mind of the individual, his or her decency 

can weaken, and naked self-interest can flood the 

consciousness and block the ability to perform the primary, 

technical activities. When an individual maintains full 

control of himself when the chips are down, it indicates moral strength and integrity 

(Goffman, 1967b).  

 

The secondary set of capabilities is comprised of four elements. (1) Raw courage is needed, 

because courage precedes the danger. (2) Will and determination (ñgamenessò) are also 

needed. An actor must put total effort into a fateful action no matter what the demands are 

(e.g., fatigue, pain, set-backs). (3) Integrity is also needed, for actors under stress must resist 

the temptation to depart from moral standards even when an activity cannot be fully 

witnessed. Proper form must be maintained even when the forms are full of substance and not 

trivial. (4) Composure is also needed. Composure includes: (a) the ability to execute physical 

tasks that rely especially upon the control of small muscles to produce smooth, concerted, 

and managed movements; (b) 8 emotional self-control to mobilize memory and knowledge of 

the primary, technical skills under pressure; (c) the ability to contemplate an abrupt change in 

fate without falling apart; and (d) dignity of bodily decorum in the face of all costs, 

difficulties, and imperative urges (Goffman, 1967b). Discomposure can disqualify a person 

for duties and threaten his or her status in a jointly created world (Berger & Luckmann, 1967; 

Hochschild, 1983), especially among beginners (Donnelly & Young; 1988).  

 

When the chips are down and individuals risk and take an opportunity to display an 

admirable style of conduct, the self is subject to re-creation in recreation. The appeal of 

fateful actions for people, then, is that it provides the opportunity to show grace under 

pressure. Serious action is a means of obtaining some of the moral benefits of heroic conduct 

in modern times. Chance-laden activities with the most serious consequences can lead to 

honorable and heroic lives, where people can realize their moral fantasies and where their 

moral sensibilities can be best tested and proved (Goffman, 1967b).  

 

DATA AND METHODS  

A content analysis was undertaken of the 2005 issue of the American Alpine Journal, from 

two of John Longôs compilations of other climbersô writings (The High Lonesome and Tales 

from the Steep), two recent books by climbers (Simpsonôs The Beckoning Silence, and 

Twightôs Kiss or Kill), and Peter Kaanôs recollection of his first, bold ascent of The Left Side 

of the Hour Glass in Yosemite Valley in 1972. Quotations were extracted that support one or 

more of the explanations indicated aboveðand an additional explanation emerged from the 

climbersô reports about their experiences (spiritual self-realization).  

 

Any communityôs participantôs report about his or her behaviors, intentions, and meaning can 

(i) talk about many things at once, (ii) present contradictions or inconsistencies sometimes 
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even within the same breadth, and (iii) struggle to make articulations of things they may 

barely perceive or clearly understand themselves. Furthermore, people will construct 

inventive and plausible explanations for their actions retrospectively that may not reflect 

what actually occurred (Nisbett & Wilson, 1977). Hence, it is helpful for researchers to 

familiarize themselves with the everyday labels that participants use before attempting to 

make sense of what they say (Geertz, 1973, 1983; Spradley, 1979). Doing so should enable 

researchers to capture how participants actually view issues without too much insinuation of 

a researcherôs own bias into participants' reports (Bougon, 1983; Ericsson & Simon, 1984; 

Lincoln & Guba, 1985). The researcher of this present investigation has been an intermediate, 

traditional climber for 7 years. As a further check on the validity of this research, drafts of 

this article were distributed to climbers on national climbing forum (www.supertopo.com).  

 

FINDINGS  

Almost all of the writings in these publications focus on the technical and most immediate 

aspects of climbing experiences and routes. Explicit insights about why the climbers climbed 

appear as punctuations amid technical descriptions, when they appear at all. Not all climbers 

in these few reports explicitly note why they climbed or the meaning of it.  

 

Support is found for the purposes of achievement and flow, and for character-building. The 

climbersô insights, descriptions, and musings suggest a third reason why they climb seriously: 

spiritual self-realization. Together, these three broad reasons form the basis for a stage-model 

this paper will propose later.  

 

Climbing for Flow and Achievement A few climbers explicitly note their desire for, or 

experience of, flow.  

 

I wanted to hold the moment as long as possible . . . le petit mort, the little death. The 

post-coital depression, the fleeting saddening loss when it is over (Simpson, pp. 116-

117).  

. . . perhaps it all boils down to sensation (Simpson, p. 128).  

 

[Geoffrey Young describing Mallory] óThere are natures whose best expression is 

movement. Mallory could make no movement that was not in itself beautiful . . . 

climbing is the supreme opportunity for perfect motionô 

(Simpson, p. 135).  

 

I was stripped of all my powers but still my training saw 

me through . . . .I was never more impeccable in my life. 

. . . (Haan, p. 8)  

 

The rock and climber weaving together, as John Gill, 

Castaneda, and Merleau-Ponty have all written. This 

bond, chiasm and truth was physically experienced, 

rather than theorized . . . perhaps yield[ing] no other 

answers but itself . . . . such joy! (Kaan, p. 9).  

 

Achievement, too, is an obvious reason why many 

serious climbers climb. Indeed, one cannot find a 

climbing periodical today that does not emphasize 

speed, grade, and difficulty in climbing experiences.  

 

[I was] training and storing survival responses óto stay 

www.supertopo.com
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aliveô (Beyer, p. 21).  

I was immensely proud, yes. I had pulled it off, a great personal victory, a dream 

come true (Hesse, p. 127).  

 

However, achievement is not overwhelmingly written about in these climbersô writings 

nearly as much as would have been expected. Nonetheless, the difficulties of routes or hard 

climbing experiences are always noted in these writings as a matter of course, and the 

recognitions should be taken as indicative of an orientation to extrinsic achievements.  

 

Climbing as Character Definition  

A large number of quotes extracted from the writings focus on character-building and the 

secondary capabilities that Goffman (1976b) describes.  

 

[Relating a quote by Vern Teyas] óI love being in the mountains,ô he said. óFrom 

them I get feelings of self-sufficiency, confidence, and self-worth (Davidson, p. 91).  

 

. . . I began to question . . . then my mind seized, locked up with the thought of losing 

it and falling off into the void (Hesse, p. 127). 12 Ice climbing is so much a head 

game . . . . (Simpson, p. 20).  

 

This was where you defined yourself, balanced tenuously between life and death. 

(Simpson, p. 17).  

 

Itôs not about being a óhardô climber, not a challenge to prove how good we were, 

but a pure and simple test of ourselves (Simpson, 115).  

You are what you do . . . (Twight, p. 39).  

. . . self-validation through dangerous practices. . . . I had to prove myself over and 

over again . . in my quest for power (Twight, p. 157).  

 

They make the summit, not the style, the yardstick of success (Twight, p. 192) [in a 

criticism about the pollution of mountaineering that comes from posers who replace 

skill and courage with cash and equipment].  
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I tried to remain optimistic and not to picture myself rocketing off the lieback while I 

would try to enter the slippery offwidth cleanly and statically (Haan, p.6).  

. . . to retreat now was also a major undertakingðit meant my complete 

demoralization and the trivialization of all eight years of my hard climbing and my 

search and yearning for true integrity (Haan, p. 7). 13 It is your will [rather than 

technical skills] that is most tested when climbing in Scotland (Richardson, p. 123).  

Climbing for Self-Realization  

The great majority of climbersô insights, reflections, and recollections in the writingsðwhen 

they occurredðlook to be about self-realization, about spiritual growth and expansion of the 

self, and about the meaning of life itself.  

[Q: Did close callsðrunning out of food, being in avalanches, ever lead you to 

reconsider alpine climbing?] óNo, it just makes me appreciate the small things in life 

again--things that we usually take for granted (Loomis [interviewing Kitty Calhoun], 

p. 109).  

There on the mountain I had lived for a few days the life of the visionary, the mystic, 

prey to a spiritual exaltation undreamed of before. . . . The intensity of experience I 

had lived was above and beyond anything I had known (Ghirardini, p. 5).  

Most extreme climbers are looking for an ascent to show them one more thing about 

life or themselves (Long, p. 46).  

The Sentinel put it to me . . . óWhat do you want?ô . . . I had no answer to that 

question. . . . What was my purpose? (Wilford, p. 63).  

Now that I have come back from death, I have embarked on a long and arduous 

process of regeneration that will require the dedication of my entire life . . . of what 

use are extreme faces? It is within that we find the most insurmountable barriers. We 

shall not find the seventh grade beyond the sixth, but in ourselves (Ghirardini, pp. 8-

9).  

 

Iôm thrilled to be here because all I can do is my best and if thatôs not enough Iôll still 

have gone through so many layers of myself that Iôll remember it forever (Croft, p. 

112).  
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. . . it was so much more. I hadnôt conquered the mountain, far from it. I had engaged 

it, mentally and physically, in a profound way. I was leaving this place with a gift far 

greater than the vain glorious pride and I knew that it would be a long time before I 

would truly descend from the heights to which the mountain had taken me (Hesse, p. 

127).  

I used to be afraid that I would die young but after living for a while I got scared that 

I wouldnôt (Twight, p. 156).  

[After a long list of physical complaints and psychological misgivings about the 

route, óSon of Heartô] El Cap is a quest, a quest for yourself, a quest for happiness 

(Karl, p. 117).  

óSon of Heartô was for me a trip into an unexplored country, the land of my own 

psyche. I had never thought I could muster so much faith in myself after so much 

anxiety and despondency . . . . surely this enterprise shed some light on the darkness 

in myself, solving part of the riddle of who I am ( Karl, pp. 129-130).  

The whole notion of ódeep playôðthe gambling theory of extreme risk taking when 

the gambler stands to lose far more than he could ever possibly winðmay well be an 

apt description of some levels of climbing, but playing the game in reality now 

seemed a conceited and ridiculous enterprise (Simpson, p. 27).  

[C. Ankerôs tribute to A. Loweôs death in Climbing Magazine] óWhat drives us to 

climb? The exploration of the unknown has led humanity to where we are today . . . 

to progress spiritually and intellectually. . . . For Alex, this is what climbing was 

about, the exploration of the soul, the trust and learning gained from attempting 

something difficult and improbableô (Simpson, pp. 68-69).  

[A. Lowe] óI appreciate why I come to the mountains; not to conquer them but to 

immerse myself in their incomprehensible immensityðso much bigger than we are; to 

better comprehend humility and patience balanced in harmony, with the desire to 

push hard . . . and to share it in the long run with my friends . . . and with my own 

sonsô (Simpson, p. 69).  

[Brian Eno about Mark Twight] When we undeniably see that we create our own 

misery, we stop. The force generated by this insight changes anyone. Even Mark. His 

internal struggles for personal freedom, outwardly manifested through his climbing, 

eventually transformed Dr. Doom into Dr. Om (Twight, p. 9).  

I donôt care about what I climb, only how it affects me (Twight, p. 30).  
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I know it sounds melodramatic and trashy, but from climbing Iôve learned about how 

to loveðto love completely with one hundred percent of myself, to give everything to 

another person. To be willing to unselfishly die for orðharder stillðlive for another 

(Twight, p. 52).  

Deprivation [a route on Mt. Hunter, Alaska] taught me about the existence of this 

mystic path in the mountains . . . . How can I be tired while climbing on the mountain 

when I have become the mountain? I have searched within myself through both 

passive and active meditation, for the tools to open this ódoorô whenever I will it. I 

still search (Twight, p. 147).  

For me, the point is not to climb the peak but to climb new ground both internally 

and externally (Twight, p. 162).  

Climbing is the means I have chosen to define and understand myself (Twight, p. 

201).  

 

But within [me]ðjust below the surfaceðstill worked away a strange young agony, 

terrible longing and sense of belongingness that had been subtly mounting for years 

and not stop. And I could recognize this obsessive dilemma in many of my other 

climbing colleagues (Haan, p. 1).  








































