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INTRODUCTION

Soaring flights have occurred in the Khumbu Himal,
but not with a sailplane. Wick soared a single-engine,
turbe-Porter aircraft up the face of Lhotse, the peak
adjacent to Mt. Everest, to above the summit of Everest
and glided back to Kathmandu (Hindman and Wick,
1990). Also, Simon Baker (1993, personal communica-
tion) soared a Guppie Raven ultralight to 24,000 ft in the
West Cwm in the fall of 1986 but could not continue the
ascent because of a lack of oxygen. From these flights
and the numerous photos of the banner clouds gener-
ated by Everest and Lhotse, it appears the strong west-
erly winds which impinge on the Everest massif are
tunneled up the West Cwm and over the summits
causing an enormous eddy in which the banner clouds
form (Hindman and Wick, 1990a).

A path to the summit of Mt. Everest for a sailplane has
been proposed by Hindman (1986). Meteorological ob-
servationsand measurements made during the authors’
treks into the Khumbu Himal region indicate that the
proposed path appears feasible. We report the metcoro-
logical features relevant to soaring flights: the number
of “soarable” days, dry-thermals rising up the valley
slopes, the diurnal behavior of the Everest/Lhotse ban-
ner clouds which we suggest are linked to the up- and
down-valley winds; up-valley winds blow with a maxi-
mum in the afternoon while down-valley blow with a
maximum often just before sunrise (Whiteman, 1990).
Based on these findings, a plan is presented for soaring
flights coordinated with ground observations in the
Khumbu Himal to explore the soaring path to the sum-
mit of Everest.
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MEASUREMENTS AND OBSERVATIONS

Surface measurements of winds, air temperatures (T),
frost-point temperatures (Tf) and observations of the
formation and dissipation of clouds and the flights of
soaring birds were made by Hindman between Lukla
(2700 m elevation) and Kala Pattar (5545 m) and by
Engber between Lukla and Gokyo Peak (5483 m). The
measurementsand observations were made every morn-
ing, noon and late afternoon. Late night observations
were often made.

A sensitive anemometer was used to measure wind
speeds and the ubiquitous prayer flags on nearby ridges
to determine the wind direction. Upper-air wind direc-
tions were determined by observing the drift of clouds
which often formed at the summits of the highest peaks.
A sling psychrometer was used to measure the dry-bulb
and wet-bulb (ice-bulb) temperatures and an altimeter
to measure sea-level pressure (given our elevation).
Numerous photographs were taken to document the
cloud conditions. After Hindman’s trek, daily upper-
wind measurements over the Khumbu Himal for the
period of the trek were obtained from the 300 mb charts
prepared by HMG Department of Hydrology and Me-
teorology in Kathmandu.

SOARABLE DAYS

During Hindman’ssixteen day trek (Table 1), ten days
were sufficiently dry for afternoon clouds to be formed
primarily in upslope flows along mountain slopes and
ridges while the valleys remained clear; these days
appeared to be soarable because of the presence of
convective clouds. Six days were moist and clouds
quickly formed on slopes litby the morning sun and the
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Figure 1. Scene from Namche at 1045 NST 26 November 1992: Taweche peak (6501
m) is to the left, Everest summit (8848 m) is in the center, peeking over the 7855 m
Nuptse ridge and Lhotse (8516 m) is to the right. No clouds are visible from these

summits.

dition makes sense. Salt is dry if it has experienced a
relative humidity below about 35%; salt absorbs water
vapor if the humidity is greater than 75%.
THERMALS ON VALLEY SLOPES

During the afternoon of November 25,1992, adry day,
Hindman discovered the Sherpa “variometers”. These
consisted of small prayer flags attached to a rope which
was draped horizontally between two large boulderson
theslopesof theamphitheater which surrounds Namche
Bazar (3446 m). The flags and rope
drooped when the upslope flow was
weakand billowed upslope when the
flow strengthened indicating the pas-
sage of a thermal. Furthermore, three
rowsof flags were positioned directly
above each other. The passage of a
thermal drifting up the slope caused
the lowest row of flags to billow while
the two rows above drooped. As the
thermal moved further up the slope,
the two lowest rows and finally all
the rows billowed. Correspondingly,
the bottom row of flags was the first
todroop and soonas the thermal rose
above the “variometers”.

At 1100 NST on December 6, 1992,
anotherdry day, Hindman positioned
himself about 100 m down the slope
from the wind sock on the Syangboche
airstrip which is at the top of the
Namche amphithcater. He measured
the time it took gusts passing hisloca-
tion to cause the drooping sock to

20to 30s to travel thedistance which
translates to aspeed of about4 m/s.
The wind speed in the gusts was
about 4 m/s. So, assuming the
thermals to be well mixed, that 1s,
horizontal speed equal to vertical
speed, these updrafts could have
had vertical speeds of about4 m/s.
Additional evidence for thermals
above Namchecame from Dr. Doug
Ostergren, who observed from his
clinic in Namche, which is about
half-way up theamphitheater, para-
pente flights from the Syangboche
air strip around noon on a mid-
November 1992 day (para-penteare
high-performance parachutes with
L/D’s of 8:1 and Vmin of 1.2 m/s).
He reported mostof the pilots glided
to landings near the large chorfen in
the center of Namche. One pilot was
seen to glide from the air strip into
the amphitheater and ascend back
up to the strip; thus a human socaring flight has been
made above Namche. Para-pente flights in the Khumbu
region have been reported by Schellhammer (1992).
SimonBaker (1993, personal communication} flew the
Guppie Raven from this airstrip in August through
Octoberof 1986 and reporteditto be “very lifty”. Healso
reported the location clouds up fast.
DIURNAL WIND AND CLOUD PATTERNS
During the dry days, adiurnal wind and cloud pattern

Figure 2. Scene from Tengboche at 1525 NST 26 November 1992: Everest summit
(8848 m), center, peeking over the 7855 m Nuptseridge and Lhotse (8516 m), right.
A well-developed banner cloud streams from Lhotse while a poorly-defined
banner cloud streams from the Everest summit. Clouds are forming on the Nuptse

inflate. The gusts took an avcrage of
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ridge. Ama Dablam (6812 m) is far right with a modest plume.




wind was dry, it apparently trans-
ported sufficient moisture to cause
cloud formation at the high eleva-
tion of the Lhotse summit.

To test this idea the measured T
and Tf values were used to predict
cloud formation in an adiabatically
rising parcel. For example, the mea-
sured values at 0900 NST, Novem-
ber 27, 1992 at Tengboche (3867 m)
were, respectively, 1.5 C and -14C;
the corresponding valley wind was
about 3 m/s in puffs (Figure 3).
Clouds were predicted to form on
the Nuptse-Lhotse ridge at about
5800 m; clouds were observed to form
at about 6000 m on the ridge begin-
ning at about 1000 NST (Figure 4).

Figure 3. Scene from Tengboche at 0900 NST 27 November 1992: Everest sumimit
(8848 m), center, pecking over the 7855 m Nuptse ridge, Lhotse (8516 m), right and
Ama Dablam, far right. No clouds are visible from these summits.

occurred. The mornings were calm and clear (Figure 1).
An up-valley wind developed by midmorning (3-4 m/
s, gusts to 6 m/s). The first clouds formed on the SE
facing slopes of Lhotse (8516 m) and Nuptse (7855 m). A
short time later, clouds began to form on the SE facing
slopes of the Everest pyramid (8848 m). By early after-
noon, the up-valley winds increased to 4-5 m/s with
gusts to 6-7 m/s, the Lhotse and Everest banner clouds
were fully developed and the valley T and Tf values
increased from the morning values (Figure 2). These
speeds are consistent with those re-
ported by Nakajima (1976); he also
reports the depths of the up-valley
winds to be 200-300 m based on ob-
servations of cloud motions.

By carly cvening, the up-valley
winds were replaced by down-val-
ley winds with subsequent dissipa-
tion of clouds on the slopes and
ridges. Nights became clear, with
pulsating mountain winds of 2-3m/
s and only the banner clouds of
Everest and Lhotse persisted; these
clouds vanished by morning (Fig-
ure 3).

The banner cloud produced by
Lhotse often appeared before the
Everest banner cloud because the
south-facing, mostly black Nuptse-

Thus, the air which flowed up-valley
past Tengboche could have been in-
volved in the formation of these
clouds.

The up-valley wind is expected to
develop later in the West Cwm than
in the Imja Khola valley, because the Everest banner
cloud formed later than the clouds along the Nuptse-
Lhotse ridge. When the down-valley winds developed
in the evening, the meisture advected up the valleys
during the day was flushed down the valley. The clouds
on the slopes and ridges were the first to dissipate; the
Lhotse and Everest banner clouds were the last to dissi-
pate apparently after exhausting the remaining low-
level moisture. A schematic of the diurnal air flow
constructed from these observations is illustrated in

Lhotse ridge was the first ridge the
carly morning up-valley wind en-
countered. Although the up-valley

Figure 4. Scene from Pangboche at 1130 NST 27 November 1992: Clouds arc
forming on the Nuptse ridge and the slopes of Lhotse (8516 m), center.
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Figure 5.
POSSIBLE SOARING FLIGHT

It may be feasible to launch a sailplane from the
Syangboche airstrip (3700 m elevation [ 12,152 ft], 348 m
length [1143 ft]) into the thermal which has been shown
to form frequently over adjacent Namche Bazar. A climb
in this thermal should take the sailplane to nearby
Khumbila peak (5761 m) which may be ascended in
thermals expected to form on its black, south-facing
slopes. A glide north to the black, south-facing Tawechce
peak {6501 m) with an ascent to the summit would
permit a glide to the Nuptse-Lhotse ridge with assis-
tance from expected thermals triggered by black, south-
facing Pokalde peak (5806 m); at 0950 LST on 28 Novem-
ber, Hindman observed a large gaggle of Choughs
soaring on the slopes of Pokalde. At the summit of
Nuptse, the strong westerlies arc expected to be encoun-
tered; during Hindman's trek the westerlies were 25-30)
m/s.

From the summit of Nuptse, 1t should be possible to
enter the west

Cwm and repeat the ascents by Wick and Baker, bul
continuing above the summit of Everest, the ultimate
ascent. This is the route proposed by Hindman (1986).
THE SECOND HIMALAYAN SOARING EXPEDI-
TION

Thereported thermallocations need to be verified and
their strengths measured by flights of a high-perfor-
mance, instrumented motor-glider. Watbel (1993, per-
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experience gained from
these flights should lead

to the ascent of Everest by a skilled pilot flying a sail-
plane. These activities will constitute the Second Hima-
layan Soaring Expedition which Hindman is planning
for the fall of 1995 and the spring of 1996. The first
soaring expedition was conducted in February 1985
exploring the up- and down-valley winds in the Kali
Gandaki valley of western Nepal with a motor glider
(Weickmann, 1988).
CONCLUSIONS

From surface meteorological data, it appears that an
adequate number of dry days occur during the fall and
spring transition scasons to permit morning and carly
afternoon aircraft operations in the Khumbu Himal.
Morning air temperature (T), frosl-point temperature
(Tf) measurements appear to be useful in predicting
afternoon cloud development. Ithasbeen demonstrated
that thermals exist above Namche Bazar which are
expected to support sailplane flights. A diurnal wind
and cloud pattern was obscrved; the Everest banner
cloud was diurnal. These qualitative findings need to be
quantified through surface observations coordinated
with measurements from soaring flights. The “Second
Himalayan Soaring Expedition” planned for the fall of
1995 and spring of 1996 is expected to explore the
soaring path to the summit of Everest.
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