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1.2 Summary of Research Activities

The Nihon University Mt. Everest Expedition was organized with the aims of completely
climbing the last major unclimbed route on Mt. Everest, the Northeast Ridge, and conduct-
ing scientific studies in the surrounding area.

We are happy to report that our climbers stood on the summit of Mt. Everest on May
11. One of the reasons for our success was the cooperation of the scientific party.

This is the report of the scientific party, separate from the official record of the expedi-
tion, “Report of the 1995 Nihon University Mt. Everest Climbing Expedition”, that is sche-
duled to be published.

The objectives of this scientific party were to support the climbing party scientifically,
assist in improvement of climbing technique and conduct a variety of studies in the area
around Mt. Everest. The members were recruited from all departments of Nihon University
through the club’s contacts. Colleagues from outside the university provided back up assist-
ance. Also, since the Chinese Mountaineering Association was requested to help with the
climbing expedition, one scientific party member from Peking University was added.

The scientific party members and their fields were as follows.

Coordinator: Zenkichi Hirayama.

Professor, College of Science and Technology, Nihon University.
High altitude meteorology: Sumiaki Nagai.

Professor, College of Science and Technology, Nihon University.
High altitude medicine: Kiyoshi Tanaka.

Research Assistant, School of Medicine, Nihon University.
Environmental radiological science: Kunikazu Noguchi.

Research Assistant, School of Dentistry, Nihon University.
Glaciology: Isamu Moriyama.

Member, Japan Society of Snow and Ice.

Glaciology: Tang Yungxin.
geology student, Peking University.
Architecture: Futoshi Shingu.
graduate student, College of Science and Technology, Nihon University.
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Member, Japan Society of Snow and Ice.

The most important duty of the scientific party, naturally, was to provide whatever assist-
ance the climbing party required to reach the summit. For example, cooperation in predict-
ing the best time for a summit assault from a meteorological point of view, and medical
cooperation in maintaining the health of expedition members at high altitude.

The Northeast Ridge, which was the objective of our expedition, previously defeated 8
expeditions from several nations. We read their reports, analyzed the causes of failure, and
made preparations to deal with those problems. As a result, although the climb is technical-
ly difficult, we came to feel that given a break in the weather we could do the climb.

Thus, meteorological suppprt, to help us take advantage of good weather, became a ma-
jor factor in determining the success of the expedition, and emphasis was placed on adequ-
ate preparation in this field. Our equipment included a meteorological observation robot
with automatic magnetic data loggers, a receiver for data from the NOAA meteorological
satellite and a weather FAX to receive regional weather reports from New Delhi, Tashkent
and also from the Japan Weather Association in Tokyo. We also received assistance in
forecasting for the day of the summit assault from the Japan Weather Associaion, via IN-
MARSAT.

Next came medical support. To monitor expedition members’ health and try to prevent
high altitude sickness, we stationed doctors in Base Camp and Advance Base Camp. In par-
ticular, around the time of the summit assault, medical support was important to ensure
that the assault party members would be in the best possible condition. We had the latest
medical equipment, including a Gamow bag, and imported the latest basal metabolism
measuring instrument, the Bench Mark by the Morgan company, from Britain for use in
Base Camp. The health of expedition members was monitored thoroughly, and we con-
ducted research on the mechanism of occurrence of high altitude illness.

This research on high altitude meteorology and high altitude medicine contributed greatly
to the success of the expedition, and we hope that it will contribute in a broader sense to
the upgrading of mountaineering technique and to the safety and success of future Hima-
layan expeditions.

The expedition also conducted a variety of research on other topics that can only be done
in the area around Mt. Everest, although not directly related to mountain climbing. These
include such fields as environmental radiological science, architecture, glaciology and en-
vironmental science.

The expedition cooperated fully in efforts to protect the environment of the region, oper-
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ating on the principle “take in take out”. We used a specially designed smokeless inciner-
ator, operating on solar panels, at Base Camp. There are still serious unsolved problems in
dealing with raw garbage, bottles, cans and other nonflammable items, and in disposing of
human waste, but we believe that we succeeded in our immediate objective.

This report was prepared after the expedition, by the researchers responsible, with the
cooperation of their institutions and colleagues in the respective fields.

Observational data have been included so as to be useful to as many researchers as possi-
ble in these fields in the future. The research results are still not complete, but more com-
plete versions will eventually be presented at scientific conferences and submitted to the
appropriate journals. We wish the researchers success in their efforts.

This report consists of 6 chapters. Chapter 1 deals with high altitude meteorology. It pre-
sents high altitude observations taken at Base Camp (5,150m) during the climbing expedi-
tion, together with some meteorological analysis. The principal observations were of air
temperature, relative humidity, wind speed, wind direction and air pressure, and were
made every hour by the automatic meterological robot and also manually at 3 hour inter-
vals from 06:00 to 21:00. Visual observations were also made of cloud amount, cloud type,
visibility and special weather phenomena, and all-sky cloud photographs were taken.

Overall the expedition was blessed with good weather. There were no long spells of bad
weather. During the observation period, which lasted about 2 months, snow fell on March
26: April 15, 18, 20, 23, 25, 26, 29 and 30; and May 8, 9 and 10. About 20cm of snow fell
on March 26 and about 3cm on May 9. On all of the other days the snowfall was less than
lcm. On some days the snow even changed to rain.

In March the daily minimum temperature remained below —10 °C, falling as low as —15 °C.
This cold continued until mid-April. During this period the daily maximum temperature did
not rise above +5 °C. After mid-April the temperature increased; the daily maxima varied
in the range +5 to +10 °C, and the daily minima in the range —10 to —5 °C.

Strong wind blew continuously from March 30 to April 5. The strong wind on March 31
blew tents over. From about April 6 the wind weakened; often it was so calm as to make it
seem incredible that such strong wind could have been blowing earlier. Strong wind did
occasionally blow but it was not as strong as it had been in March.

In Section 3, the heights of the 300hPs and 500hPa surfaces (at 00 and 12 hours UTC)
and the wind variations at 300, 400 and 500hPa above Lhasa, which is relatively close to
Mt. Everest, observed by the Lhasa High Altitude Meteorological Observatory, are shown

together with the weather at Base Camp and upper camps on Makalu, observed by a
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Japanese Alpine Club expedition that was on that mountain. Looking at the results, we see
that although Everest and Makalu are only 20km apart as the crow flies, the weather on
Everest was noticeably better than the weather on Makalu. This is due to a topographic
effect. Whereas Everest is surrounded by a number of other, somewhat lower mountains,
Makalu is bounded on the south and east by the deep Arun River canyon, through which it
is easy for moist air to enter from the south.

Comparison of the strong wind that blew at Base Camp with the wind at 300hPa suggests
an explanation for the strong wind at Base Camp. We also investigated the relation be-
tween troughs in the weather pattern and worsening of the weather, using the results of
weather map analysis.

In Chapter 2, on high altitude medicine, attention was focused on the fact that physiolo-
gical changes at high altitude show up in changes in breathing action. We investigated the
effect of the pressure environment on physiology and the adaptation response as it shows
up in breathing, that is to say, gas transport between the outside air and the body. The
physiological breathing process can be divided into gas exchange between the outside air
and the lungs, gas transport by the blood, and gas exchange between the blood and tissue
cells. To this we may add the role of the pumping action of the heart in increasing the effi-
ciency of gas exchange and gas transport. It is believed that adaptation to high altitude in-
volves increase of the tray ventilation corresponding to drop in the partial oxygen pressure
in inhaled air; increase of blood flow through the lungs due to increased pulse rate and car-
diac output; increase of red corpuscle count and hemoglobin concentration in the blood;
and growth of new capillaries in tissues, in varying degrees.

What is generally called high altitude sickness actually has several forms: acute mountain
sickness (AMS), high altitude pulmonary edema (HAPE) and high altitude cerebral edema
(HACE). Among these, AMS is believed to be part of the process of adaptation to high
altitude, but, depending on the seriousness of the symptoms, HAPE and HACE can be-
come fatal, and in fact are threats to the lives of climbers and residents of high altitude
areas alike. Since HAPE occurs in the lungs, which play the most important role in brea-
thing, it is expected that better understanding of it will play an important role in the pre-
vention and treatment of high altitude sickness.

In recent years, the substance detected as a factor in relaxation of smooth muscle coming
from cells of the endothelium of blood vessels has been identified as nitric oxide (NO), and
attention has been focused on it as a gaseous information transmitting substance that has an

activating effect on cells and tissues. Also in circulatory and respiratory organs, there have
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been hints that it has an expanding effect on the pulmonary veins and the bronchus. During
this expedition the medical group used NO to investigate physiological changes at high alti-
tude.

Studies of radiological science on Mt. Everest and in the surrounding area, described in

Chapter 3, covered the following 9 topics.

3.1 Measurements of external exposure dose, during the climbing period on Mt. Everest,
using a pocket dosimeter (1).

3.2 Measurements of external exposure dose, during the climbing period on Mt. Everest,
using a pocket dosimeter (2).

3.3 Variation with altitude of cosmic ray intensity on Mt. Everest — measurements of
ionizing components with a spherical Nal (Tl) scintillation detector—

3.4 Altitude distribution of cosmic ray neutrons on Mt. Everest.

3.5 Measurements of exposure rate by radiation from the ground on Mt. Everest.

3.6 Measurements of radiation intensity inside and outside the roof of a private residence
on the Tibetan Plateau.

3.7 Comparison of radiation intensity inside and outside the roofs of the Hotel Himalaya
and a private residence on the Tibetan Plateau.

3.8 Measurements of natural radiation exposure rate from Everest Base Camp (Tibetan
side) to Kathmandu.

3.9 Evaluation of external exposure dose by cosmic rays inside an airplane flying between

Narita and Kathmandu.

In 3.1 and 3.2, expedition members were required to constantly wear a sensitive electro-
nic pocket dosimeter with a semiconductor detector (made by Aloka K.K.) for measuring
environmental radiation, for the purpose of measuring the external exposure dose at all
times during the climbing on Mt. Everest.

Exposure to radiation in the natural world includes both exposure to radiation produced
by cosmic rays and to radiation from the ground. Since the intensity of cosmic radiation in-
creases with increasing altitude, we were interested to learn what the external exposure
dose from cosmic radiation would be during the climb. We were also interested to learn the
external exposure dose from ground radiation, which depends on the concentrations of
potassium, uranium and thorium in the ground. In the present research, these were deter-

mined from the total external exposure from both cosmic radiation and the ground during



20

the period of climbing on Mt. Everest, and the differences in external exposure rate among
the camps.

In 3.3, a spherical Nal(Tl) scintillation detector and multichannel pulse height analyzer
(the detector is made by Oyo Koken Kogyo K.K., the multichannel pulse height analyzer
by Aloka K.K.) were used to make precision measurements of the distribution of the ioniz-
ing component of cosmic radiation with altitude. In Japan researchers from the National In-
stitute of Radiological Science of the Science and Technology Agency have measured the
altitude distribution of the ionizing component of cosmic radiation up to the altitude of the
summit of Mt. Fuji. The present measurements covered the altitude range from 4,450m to
6,350m. The spherical Nal(Tl) scintillation detector was specially designed to work at low
temperature and low air pressure.

In 3.4, a neutron survey meter (made by Aloka K.K.) was used to make precision
measurements of the altitude variation of the neutron component of cosmic radiation. In
Japan this has been measured up to the altitude of the summit of Mt. Fuji. The measure-
ments during this expedition were planned to be carried out up to 6,350m, but due to an
unexplained cause the measured value at 6,350m was abnormally low, and had to be dis-
carded. For this reason we only report the results from 4,450m to 6,040m.

In the research described in 3.5, the same instruments were used as in the research de-
scribed in 3.3 to measure the separate radiation exposure rates due to K, radionuclides of
the 2®U series and radionuclides of the **Th series from 5,150m to 6,350m on Mt.
Everest. This was a completely new field of observations; in particular, since the measure-
ments were made continuously while moving, it was possible to determine the fine structure
in the variations in the external exposure rate along the climbing route.

In the research described in 3.6 and 3.7, the same instruments used in the research de-
scribed in 3.3 and 3.4 were used to make comparative measurements of the radiation
shielding factor in a traditional Tibetan private residence made of mud and stone at an alti-
tude of 4,450m, and in a hotel at an altitude of 1,350m. The radiation shielding factor is de-
fined as the ratio of the external exposure rates outside and inside the building. It has been
studied in detail in Japanese buildings, but it has not previously been measured at all in pri-
vate Tibetan houses, and there was a great deal of interest in this study, including the dif-
ference between the first and second floors of a Tibetan house.

In the research described in 3.8, the same instruments used in the research described in
3.3 were used to measure the ionizing component of cosmic radiation and the separate com-

ponents of the external exposure rate from the ground due to K, radionuclides of the ***U
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series and radionuclides of the **’Th series from Everest Base Camp at an altitude of
5,150m to Kathmandu at an altitude of 1,350m. Since these were continuous moving
measuurements made inside a motor vehicle, it was possible to determine the detailed
variations in the exposure rate, and very interesting results were obtained.

In the research described in 3.9, the same instruments used in the research described in
3.1 and 3.3 were used to measure the external radiation dose rate due to cosmic rays inside
a jet aircraft on an international commercial route. This was not directly connected with the
Mt. Everest climb itself, but was done on a flight between Narita and Kathmandu. Since
the International Commission on Radiological Protection (ICRP) had recommended in 1990
that crew members of jet aircraft should be regarded as being subject to occupational expo-
sure to cosmic rays, the exposure of crew members of jet aircraft on international routes to
cosmic rays has been an issue, and there is need for measured data of this type to be
accumulated. In this sense, these data are of value.

In the glaciology research on the north side of Mt. Everest described in Chapter 4, a
number of surveys were carried out during the period from late March to mid-May, which
coincided with the climbing period, from Base Camp at 5,150m to Advance Base Camp at

6,500m. This report covers the following subjects.

4.1 Characteristics and general description of the Rongbuk Glacier.
4.2 Investigation on environmental pollution of melt water from the Rongbuk Glacier.
4.3 Chemical analysis of glacial melt water and fallen snow.

4.4 Survey of glacial dynamics.

Many researchers have conducted surveys and research on Himalayan glaciers, but most
of these have been on the Nepal side, which has been more accessible, while on the less
accessible Tibetan Plateau the only surveys have been those done by the Academia Sinica.

The Rongbuk Glacier, which was the object of our studies, runs directly northward from
almost 8,000m on the Northeast Ridge until it reaches the North Col, then divides into 2
branches that run down the east and west sides of the North Ridge. The branch on the
Northeast Ridge side is called the East Rongbuk Glacier; the branch on the West Ridge
side, into which the West Rongbuk Glacier runs from still further west, is called the Central
Rongbuk Glacier. These glaciers come back together at about 5,400m, near the end of the
North Ridge, to become the Rongbuk Glacier. Its total length reaches 15km. Our Base

Camp was at the terminus of this glacier.
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The best known of the glaciers that flow from Mt. Everest are the Rongbuk Glacier on
the north side and the Khumbu Glacier on the south side. In addition there is the Kang-
shung Glacier on the east side, but since climbing in its vicinity is very difficult, the glacier
itself is not very well known.

The Rongbuk Glacier and the Khumbu Glacier have important differences, due to the
differences in climate, topography and altitude on the north and south sides of Mt. Everest.
Since the Rongbuk Glacier, which was the object of our study, lies at high altitude above
the Tibetan Plateau, it is relatively little affected by the monsoon, and receives relatively
little rainfall and snowfall. For this reason, this glacier is called a polar clean glacier such as
a glacier seen in the polar region, or a slow-flowing Tibetan glacier.

This report covers the basic glacier survey and the topics listed above, and in addition the
relation between weather and snowfall on Mt. Everest, and the effect of mountaineering
activity on glaciers and rivers.

Chapter 5, on architecture research, reports on a survey of the forms of dwellings in the
Tibetan Plateau hamlets to the north of Mt. Everest, and the architectural techniques used.

The survey was carried out in the villages of Passum, Chodzong and Rongbuk, on the flat
plateau along the Zakar Chu River. The size, nature and lifestyle of the hamlets in those
villages were surveyed along with the architecture of the dwellings and the development of
the hamlets.

At the same time the local inhabitants were questioned concerning the layout of their
hamlets, their occupations and lifestyle; and scenes were recorded by camera and VTR.
The residences, family composition, daily lives and dwelling functions for lives were
observed, plans of the houses were drawn based on actual measurements, and a survey was
conducted of the chronology of the buildings, expansion and renovation techniques, build-
ing materials and construction methods. The occupations pursued by the people in these vil-
lages include agriculture, mainly barley growing: raising livestock including yaks, sheep and
cattle; and businesses catering to mountaineers.

The hamlets are centered around religious institutions such as monasteries. The buildings
are clustered closely together. Since it is difficult to obtain lumber for building, walls are
built of riverbed stones and sun-dried bricks, mud is plastered on and allowed to harden
and then the outer walls are finished with lime. Then beams of lumber such as pine are laid
across the walls, parallel to one another, to form the beds of floors and roofs. In the case
of the roof, barley straw is laid on the bed and in turn is plastered with mud, which is

allowed to harden. Since there is little rain, continental roofs are used. Most buildings have
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only one floor, but perhaps 30% have 2 or 3 floors.

The plan of a typical house has a living room with fireplace, bedrooms and a large dining
room that serves as the center of family activity. There are also additional small rooms as
necessary for storage. Boulders are joined to the outer walls of the house to make an enclo-
sure that serves both as a space for livestock and a courtyard which is used as a work space.
The lifestyle is a bedsitting room style, with low beds and chairs arranged on earthen floors.
Body parts such as arms are used as standards for measurement.

There are decorations of lime, and colored decorations that express prayers to the gods
or wishes. In addition, there are differences in the way the walls are constructed and in the
framework construction of the floor and roof beds, so that the villages in the different re-
gions have their own distinctive character.

Further surveys to gather this type of data will perhaps become a research topic that
attracts much interest in the future.

Finally, in Chapter 6 we report on research in environmental science.

Today, nature is being destroyed on a global scale, and is becoming increasingly polluted.
Logging of forests is one of the principal causes of destruction of nature, while as for pollu-
tion, petrochemicals and radioactive substances are particular causes for concern.

The same is basically true for environmental pollution in high mountain regions, although
it is on a smaller scale. In Nepal, many trees have been cut for firewood, causing consider-
able environmental damage to mountains and rivers.

In addition, pollution is receiving increasing attention because of all of the trash pro-
duced by mountain climbers and trekkers, whose numbers are increasing year by year. A
similar situation exists in the Tibet Autonomous Region of China. Since the areas con-
cerned here are all above 4,000 meters altitude, in contrast to the situation in the lowlands
once nature is destroyed recovery is very difficult. In addition, since the temperature is very
low, it is impossible to expect decomposition by bacteria, or at best decomposition will take
many years.

In this report, we cover the state of trash pollution during the climbing period, the effect
of trash produced by the climbing expeditions, and the specially designed smokeless inciner-
ator that was installed at Base Camp as a way of disposing of trash at high altitude, includ-
ing a report on the efficiency of electrictity generation by the solar panel that provided the
power for the incinerator.

In publishing this report, we must extend thanks to the climbers who cooperated in the

observations in spite of being busy with their climbing, and the people of the institutions to
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which the scientific party members belong and of the Japan Weather Association (a non-
profit foundation) who provided advice and cooperation from their specialist points of view.

Finally, while thanking the many people who supported the expedition all the way, we
particularly thank Nihon University and the university President, Prof. Yoshio Sezai; Prof.
Yukiyasu Sezai, Director of the Nihon University Research Center; Mr. Yoshimitsu Kuri-
hara, Acting Director of the Nihon University Research Center; and the staff members of

the Research Center.

Zenkichi Hirayama (Prof.)
General Leader, and Leader of the scientific party

Nihon University Mt. Everest Expedition 1995
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1.1 The Weather on Mt. Everest

by Sumiaki Nagai" and Iwao Okuyama?

Abstract : This report deals with data from weather observations at Mt.
Everest Base Camp during the climbing period of about 50 days, and results
of their analysis.

The principal meteorological observations were taken at Base Camp by
automatic recording every hour with an automated observation system for air
temperature, relative humidity, wind speed, wind direction and atmospheric
pressure. In this report the results of these measurements are presented.
Visual observations of clouds, visibility and special weather phonomenan
were carried out at Base Camp, and photographs of the clouds were taken
by a whole sky-camera. The meteorological analysis includes a comparison of
the observations of the Nihon University Mt. Everest Expedition with those
of the Japanese Alpine Club Makalu Expedition that was taking place at the
same time 20km away. Although Mt. Everest is close to Makalu, because of
the topography the weather on the Tibetan side of Mt. Everest is different
from the weather on Makalu. In general, the weather on Mt. Everest is bet-
ter. In addition, possible causes are given of the gales that struck Base Camp
at the end of March and the beginning of April, and the relation between
troughs in the weather pattern and worsening of the weather.
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Fig. 1-1-5 Looking north from Base Camp (April 27).
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Notice A : Wind direction B : Wind speed [0 maximum wind speed per hour
€ average wind speed per hour
A minimum wind speed per hour
C © atmospheric pressure D ! air temperature E : relative humidity

F : cloud amount G : weather changes at Base Camp H : weather changes at ABC
Time is Nepal (JST-3h15m)
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&, If] & (%)
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BT (225°) — 74 (270°) — L5 (315°) 4
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Fig. 1-1-8 Variations of heights of the 300 hPa and 500 hPa surfaces, air temperature and winds at 300
hPa, 400 hPa and 500 hPa above Lhasa, and the weather on Mt. Everest and Makalu.—(2)

Notice Upper solid and dashed lines show the height of the 300hPa surfaces and air temperature, respectively.
The lower solid and dashed lines show the height of the 500hPa surfaces and air temperature, respective-
ly.

The arrows show winds at 300, 400 and 500hPa in order from above.
The lowest column shows the weather on Makalu; the upper column is the weather on Mt. Everest.
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Notice for Fig. 1-1-9~12>
Solid and thick dashed lines are height contours and isotherms, respectively. 4 shows Mt. Everest. UTC
is coordinated universal time.
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Fig. 1-1-10  Weather map at 300 hPa.
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Fig. 1-1-12  Weather map at 300 hPa.
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%) FTEIR., FBEOKEY ¥y —LHZRIZL - TRSNAHET, KESTHIFEFRNZ
LERT,
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FLEYA—YEOBINICE 2T, RYFTVEIPLOEBEEEROLE, EVA-VYDE
DRBRHL ZEDNEECEETHL, 2N THHEAOEIIKFETIE NOAA DEREBZEZEFL.
EQSA LT BHT A LII—FOELEEBV, LEL, BRERPOLN-A - Ty
FHIOBEI B 5 BR THETRE 2 RMAE  ZETRLZMEICET L BEI B, 2 VE
DEBT) T fhiholz, JORKERIFIE, dLIMerMBOBRIERTEILL
B,

IRLVAMOEKRLZIELEBRVAEAY CAREIRLZ MNELOBFIZ, BEFORTE D
(Y ELTVD, BEBEAFHCELL) kb0, X TVHITOXVREOW
EARTRCH D EEHELT, SEOFEEE, L OMB L% TIUEE S %2 CREDN
WL BVD, FAVRBICE ST I VRELKAOHTH S L) ZLZRVADS
EnBdboERoTz,

Bt BHEELRBHREYZ) ., TXETSVILALBRREHEOH A EHLET,
SEBEAEBELBELTE)., 7 NS ALTTE o 2 BRILER RSB ORHERERICE
#LFT, EEROLREM—, EE-BHKS L OBREORHZEE, ZHETKIZIZEE,
B, BELEoZ L CHBHVALLE, EXHILBRLH T T,

BEXH
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2) Orville, R. E. 1981 : Mon. Wea. Rev., 109, 391~395

3) KSHME—. MIEE 19954 1 H13HR ARSI B 65E

&) HE, BAE, 38— V198RE T3 ET ¥ AN S KFBILBHREE

5) A=, BEHEAT Tk I Y ORMEE KA, FLELRI9834E P86

6) B B TFaE7r~05RL WOREHMER=2—Z No77. 88 Pl1~18
7) WE A TevsYORKTFH, WERSL (83) P37~60 HAIIES

8) WL M TFAF ¥ VT OS9G Vol.87. 92 IIEA37~50 HAUHER
9) ML B TFAF v LT ORBRI924E ) Vol.88. 93 ILFEA42~58 HAIES
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2.1 Effect of Nitric Oxide on High Altitude Pulmonary
Edema (HAPE) at Mt. Everest Base Camp (Tibetan Side, )

by Kiyoshi Tanaka"

Abstract . In a hypobaric pressure and hypooxygen environment, high alti-
tude pulmonary edema (HAPE) is a potentially lethal condition, not only to
mountain climbers but also to local residents. Its initial treatment can have a
considerable effect on the prognosis. During this expedition, in order to
study a possible way of treating HAPE we administered nitric oxide (NO)
gas which acts as a gaseous information transmitting substance; 10 to 20 ppm
was added to 100% oxygen given to 7 normal individuals at Base Camp
(5,150m) on the northern side of Mt. Everest (8,848m). Nitric oxide gas has
previously been found to reduce pulmonary artery hypertension in newborn
infants (PPHN) and in cases of adult respiratory distress syndrome (ARDS).
To determine its safety and physiological effects, we measured blood pre-
sure, pulse rate, breathing rate and oxygen saturation, and took electrocar-
diograms. We confirmed that 10ppm of NO gas under 100% oxygen does not
affect any of the parameters and does not have any side effects.

BEE ! MEEEBRERETICB2E0MiAE (HAPE) EEUZEOHRE ST
FREFICL o THERNARETH ), FO0 RIEETFRICAEES5T 5,
44 1L, HAPE BEO TR EIEL - OIC H ARIEREEWE TH b —8

LEFZENO FAXHWTINL AL (8,848m) Ot (N—2 - v 7,

5,150m) WKBWTIEHEAT BIZI00%8FEL & b ITRAEREITV., Z0oX4eMk
BLURBEMLEREL ME, R, R, BREME, L& Bvchk
L7z, 100% % T 10ppm NO # A DWW AL K/8T 2 — & — |Z B4 RIS,
BIVEH b REO T2 0R L2 MR L7,
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OBBERTHIMES UL, EEICBIT 2 EFAEERE <1dB.C.RVEEHI VML THED,
+CI2 B.C.30E K IFREIC B aHRBICRERL TV AY,

EHOEIZ B 2 KO RGP BREOE{LZ N L TEHRT 2, ito T, ENRED
He AR~ B 20 8 0 S O BRI § e b b 22 R L BIRO A AGEMIC O W TRET T 5 F
HNEETH L, HAROIFIBRIIZER EMOBO A S, Mo 7 A 0:EHk, M & ARk
MM OB O T AKHRO=FBRICAENS, 512, TAKMEE L UH A BRI FRDOYL
EDLOIZR Y THEEE LTOLRBROEEAFIMKRE NS, T4bb, BiTORATEBRESE
DETICHIET 2 FEBEAEOA, LHES L CULHBEOHEKRIC & 2K osEm,
FPORMIKB L OANEZOE VBEOR KA, MKk B 2 BMMER LA L OB IHK
BECERIEL R LT oz,

E2UMOBHBEEL LTVub®ILEWE Sbh s 2 &L acute mountain sickness
(AMS) . 7 F7fifi 7K J& high altitude pulmonary edema (HAPE). & FT /i % I high altitude
cerebral edema (HACE) 2L {HIGNT WA, WhWwb AMS iEEATIELO—@R L &
b b A HAPE, HACE B2 0ERNEE S L) LIELEEMICBI 2 BRMEE L 2,
EBELZCOENE., FROEGEENPLTWVAE, FTH HAPE IIFROK S EELY TH
BRICBVWTELLDT, COREOREBIEFHEED TS L NGHRICEBNIZES T 5
borBbhs,

AR, SN SR R iR T & L TR SNz - —FR{LE %R NO LW
LiE 4 QMR MR IEMIER 2 o7 ARBERIGEYE L L TEE STV 5, B, T
W22z BV EIRE L OCREOWRIEA 2o e ARBE I N TS, ShlFEL 1, H
ARKZEINRLA MBIUBECEMTA2BE 2B TCI0—B{LEZNO 2 HVTHETIZBIT S

BEEREL,
2. F B

(1) BIEFHE

IRV AL (8,848m) ONR—Z + ¥ x 7 (5,150m) T, HAWBWTIERL7z—BIL
ZFENO H AR ALEE (KBRS ; W) 2HCTRAERET- 72, BRETFMNS &
OBEBE, B0y 2V SOE T S EES I LEITRER, RTREEORE, EEt,
AEOBILCBT 2 &AL L OBRIELOREBSEEM O, BL0/87 X =5 =122V TH
ExfTo7 (R2-1-1),

WSE 4T - 2 BB T - JR30 - FPORE - e - LER (BFR) . BEHo—&
{b253 NO /AR, AP _HR{LER NO W ARETH 5,

IF 1@ o FE MR, ks L OBEHANEIESNES (I /)05 R PULSOX-
5) VT 3EBEL., ZOFHMEEL 72, FRITREBUI30FMH 2 BHlEEKIC TR
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F2-1-1 —ERILEE NO 7 AW A LR

Table. 2-1-1 Experimental cases

Case Age Race Highest Point Comment
case 1 M. D. 37 Sherpa 6,400m 3,000m residence
case 2 H. Z. 24 Japanese 5,150m
case 3Y.T. 22 Chinese 6,500m 7,200m summiter
case 4 L. N. 21 Sherpa 6,350m 3,000m redidence
case 5S. S. 32 Japanese 6,700m AMS at 4,000m
case 6 K. H. 34 Japanese 8,848m 7,980m summiter
case 71. M. 55 Japanese 6,500m

72 —MRALZFE NO F A L TEMLEE NOH AEETHENNESR (KEMmER ; KK
TM-100 : NO #IEH ., TM-1002 : NOlIER) CTHEREIZEIE L7z, LEREFR.LOE
i (HALESE ECG-6201) % Hw7z,

(2) BIEEEE (H2-1-1)
ASEOBEICBVWTRIEELEDNLIOEIHTAMBTHSL, HBIWARDKEL —E
12T 572D AMICE00¢ DT =Ny TR BE, TAORA LB WRDLZ TP
< L7z, BIERIEMEM & R L 72 F AR 2 L7zo NO HAFZZT =Ny 703 <
THRTRAEL, H2mOBEHr BV TRARZ IZIZ—FIC L THMREICRASEZ, NOT

NO; monitor

NO gas _—!:_—_
]
(m] :

Charcol filter

Subject

— L

NO monitor

500¢ Air bag

100% Oxigen

®2-1-1 Bl [

Fig. 2-1-1 Experimental circulation system
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AEEILZY Y A — AEFTTHE L7z MET A NO T AMEBRREET AV — 554 A
B L OWEERBINZIC L ) EE NO HAB LU NOH A 2 REBRLELFICHEE L7,

(3) MABLUVRAE7OMI—L (K2-1-2)

EBRBAMGHTIC )V — 4 7 — (KKAMES600Pa ; AFIRIEK 5 B - BE20% ; 0:11%) TO
HZXTG A= 7 —%RPE L7, TT7 =Ny ZIZHi7z L72100% 0% WA S+ 5 438 &L U104
BHlE, ZOHENO F A% L10ppm & —EIl o2 F545%) Mg, &512105%
HWELe ZOBNO HAAZEIELLV—ALT— L L5458 L0105 %MEZITVEN %2
T Lo SOMERRIICIFR T O NOLA A % Jll%E L7z,

100% O, + NO

start; room air stop NO
room air
100% O.
A ) A A
0 5 10 15 20 25 30 35min.

®2-1-2 WABIVRETD b a—1
Fig. 2-1-2  Experimental protocol

(4) —BRIEZEFE NO H XK NDERK
—FLEZENO HAERY N (3.4¢ ; 120KFE) 13 NO 1,000ppm O N22¥5 >~ A THERL L
REHATH S,

3. *

(1) mMEOCZEE (E2-1-3. a.b)

IR ML % Miad 3 % £ 100% BE R ARNIC B L CIMER T 2 Bd &5 %, AEE
FERLAFE 14, BT NO HARAEI0% BERARICHBL CIMERT 7213 L5
LEBEE1L,. RESLTHol, T72 NO H A AMEIL£100%ERER AR HE L T
TLAZE2%., FRALLEBIR, AE2HTHo T2,

PRRHAMAE X, 100% BEEWARIR, NO F AR AR AL BT 2 EAE 44, LR 14,
TH2ZTHo T2,



Blood Systolic Pressure (mmHg)
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Fig. 2-1-3  Changes in blood diastolic pressure (a)
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(2) EAFRRAFIE S,0, (K2-1-4)

FR R BRI B 12 251100 % BE R AT£1212100% < T TER L, ZhIENO # AR At D
ft&MRFE, NOATALHITHIELA107 R THEE. NO ¥ ARAF &L D b ER#EDEH
5%, RE24THo72,

120 +

—— casel
110 A

—@— case?
100 —&— case3

’\2 90 —4— cased

(=)

o 804 —— case5

Q.

(9] 70 -—— caseb
60 —A— case7
50
40 T T T I T I I

5 10 15 20 25 30 35
Time (min.)

R2-1-4 FREEIFEEDZAL
Fig. 2-1-4 Changes in SpO,

(3) Wk (X2-1-5)

FRINZI00% FRFEM AR 1 2 R EIET 2R L7245, NO ¥ ARAKIIAZ 44, LH2
&, BT 18 THhotz, ZOBN—LZT—RATEBI LR L2 ERATE KB L TEHL
EL, BT LZE 14, AE24THo 72,

110

—— casel
100
904 —@— case?
80 —ilk— cased
E 70 - —9— cased
1S
60 —3 caseb
]
1S 50 ——— caseb
40 —A— case7
30
20 T T T T T T T
5 10 15 20 25 30 35
Time (min.)

®2-1-5 JRiDZEAL
Fig. 2-1-5 Changes in heart rates
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R2-1-2 WR—FLEFNO 7 ABE, WAH “BILEE NO 7 AEEDHE
Table. 2-1-2 NO and NO, gas concentration

NO av. NO peak NO, av NO, peak
Case 1 M. D. 10.8ppm 14.0ppm 1.2ppm 3.8ppm
Case 2 H. Z. 9.0ppm 11.0ppm 0.9ppm 2.1ppm
Case 3Y.T. 11.0ppm 18.4ppm 1.3ppm 4.3ppm
Case 4 L. N. 9.0ppm 17.0ppm 1.9ppm 10.1ppm
Case 5 S. S. 8.0ppm 21.0ppm 0.3ppm 1.4ppm
Case 6 K. H. 9.0ppm 19.0ppm 0.8ppm 2.5ppm
Case 71. M. 9.0ppm 23.0ppm 0.6ppm 2.1ppm

Ave 9.4+1.0ppm 17.6£3.8ppm 1.0£0.5ppm 3.8£2.8ppm

(4) wﬁ—@ﬁﬁiNoﬁZ%Es@ﬁ*iﬁﬁﬁﬁN%ﬁZ%FGME(i%%ﬂ

NO 77 AR B3 W 5B 4449 5 5 T12(1210ppm 12 E LI AL055 B O F3ME139. 4ppm &
BBUR—EORELHBL, LrL, 20Y— 7 HIEFEHI7.6ppm £ R RENMETH - 72,
—HETOBRIMTH 5 NOLIETIIMEL. Oppm, ¥ — 7 iz —B1I210. 1ppm & 57 ) Bl % 2
DIz Z DOFIEIX3. 8ppm TH - 7=,

(5) LEBE

=2 TV GERNZ I CRIEIR &6 R A8 2 8% L7, 100%0,. NO TE A
BB OB 2 B0 725 P B & O TS 555 720 BAKIL IO L8 2
ROLDIIREEE, MR, THROZBIERD 2h o7,

4. # %8

E%ﬁﬁ@%ﬁ%t%ﬁéﬂ%k%mt:@mﬁimiﬁﬁéL\:hﬁ@%*ﬂ%ﬂﬁ
LIFRB DM, MREOMALER L, KEIE - B MR EORE 4 0 & 03B |78
mLiikTéozwiiﬁﬁﬁ%ﬁwﬁki%%@ BRESTEXHENE LOAEZOE L0
MREBAMEZ RO D Z Lo %H 5, LirL, ZOBMKEHOMA T " BLREDODEE b B
Mé&%tb%MMﬁ¢®pHMTwwUﬁmﬁb@%ﬁ7wﬁu~>z®ﬁﬁmﬁéo:
TUS &0 B V8 DI AYA U O B FERBE AT U B, B o0 2 B T 4K AE 13 S0 B 2 % 7
L CTOHEEADSEML., &5 I0PRE, —ERERE ORI O MRS A2 MM L =
U & 2 EARE ORIBUE K1 OO SR ORI A LB 2 1k b, S H 6 Db
HHEOHMKIIMBIROE 2B 2 B/ E 427,

I, BRERBILWLVERTOT Y ROKRLF VAR L, & NAEMR 2
LARMERBOBA L, AR AV E > ORI & 2 KR EEOMT I X 2 41 ik o &
%-Mﬁ®%%\Uwfdm%7mEy@%i%kk@%@%%®ﬁtt%%mﬁﬂﬁﬁt

B
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HELTWw <,

LaL. ZO—E0EHRHEEEDEEO B EMEZE L, KITEEORA TS
HRIZH L TZOMERERA—LdE 5%, CORBEENVDLOLEIIHRTH S, R
B, I & Vb NS acute mountain sickness (AMS) . EFTHlAME & L THSR
% high altitude pulomnary edema (HAPE) . #Pf/iii# & & L THIS 11 % high cerebral ede-
ma(HACE) I2KBI S h A2 Ro BRI ENS b TiEAR K BITE T RRAEDN
BT D, AICLTH N OEESEERBERECEL L Z LRPET, Thb0iE
FLZOUENRATH LI LRHEHEL RV, PTHNRBRORELENEELRNTT
HrtBEbLNLY,

—Ep{bEE (NO) (3. MA MMM HEEEHERNF L L CRESNZZHETS
295, EEMIEEOSE TIBRNICZOMES EA, MR, MENER, v 70
75— - MR - 70 7ML - TS - HEkR L 0% oM TEENHER ST
BY. AAKBREEWEEL LTEE STV A, NORL-TAVF=yDr 7 V= FRO
N A LA 2. L-¥ MV v UL BBICRET S, ZLTHTFREEO—2D O H L-
ShV=vic, EAO0ANOEHRICHVONE, HIBATHL-TVF=2id, XL
FUy I VR S MHE S, NO &BiEE%E (nitric oxide synthase: NOS) AU % Ml ¥ % .
NOS |2 124 B & 1E ® ¢ (constitutive) NOS T & % PRz i NOS (cNOS) . i #&E#ll i NOS
(aNOS) L 44 M H A4 vy ETHEINTEHED NO % 4£ L &+ 5 ilinducible) NOS #°dH
W, =z 077 —Y0mNOS % INOS IZET 5, ERNTELKNO I, HMHIIZIE NO:
ANOs & %2 5%,

NO IZ & 2AEKTO L (S ERRMEBEE 2RI L2MERTTH22. TIN5
BT S VEEY 2T —EREEIL L CTEL 2 FEHOMETH S, €O, HilEE NAD
» ADP Z5r % B ICES 545 ADP Y RV LLOMRE, ATP ABHE, BH EKROG
BPHE . MU/VBORRLE & I ERAE REMRA S 5, ZROMILL <V OBEIC L) &5 Ok
Bicfr 0Bk EL S,

E T BE high altitude pulmonary edema (HAPE) T, FPRAZEERIC & % i 9 SR A%
SenEE. ST & BRI O AR BRI & EIARE OB K AT E OIRREOIEAR L S,
ZOMICHER S v v b ORI, FiPEIEC & 2 M A NEE TR ST, Thb
OB T RAIE. SESEOHMIET (Gamow Bag), BilkEMEOHT . ZUEME
EWH T H 5 nifedipin K M ENRETH L= by ) &) ¥ ORGHVER L SNDA,
EE R E O 55 D LB CTRBIIRED ERAFH OGN TV 2,

NO # 2 (5 ~80ppm) DEE & ) OMER G4 H & WL B IREAE (persistent
pulmonary hypertension of new born: PPHN)® CEIRMIZHEIRE DA ZET S E 2 I L
AEEINTWD, 7oK AP EEEMRER (adult respiratory distress syndrome:
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ARDS)? T 5 ~20ppm NO # 2 OB A H A CEMEM I3RS 5Nk v, EEAHLETH
40ppm NO W A2 TEIRBIHBYIRILIR % 220> & B MM EZEILIZ B 5 720 NO H A3 ML
TELEAEZOEY (Hb) LRUGLERT A, X FAEZOV Y (metHb) 24 L%
& NOL T AR LE M %D, 10ppm NO # A D305 B 5125 1F 5 metHb £ K114
Hb ED1.0% KM TH %, 7 v bD200ppm NO # 2 D 1205 I # 5 T it metHb 1325% &
Bolz, ARIFA I, BREMELHERT 2 729 1210ppm NO # A 58112100 % e 0¥ 5. %
otz MEDEE R A S E100%BEHER G HALIET 2207225, NO #2541 X

CIETZRDDDE Sd o7z, IRIED 100% BEOHSHET L7222 NO # A 5%
RIZEIANETH - 72 FHIRHORA NO FIJ# 139, 4ppm, — HIES D NOLFH A 13
1.0ppm & 757z, FHUMRMPEL, KONR, FBtohHFERKEELEZ L0 2 h-
2o TNXOROBINGEHEBRN L2 FEL 52 -FE b o7,

NO 7 AWANEHEM OB BRI BRERTER 28> L3O 2 TH L5, £
DIXG =R LR P ERN R 2B OPRBE L BRFATORETH 5, BIZ20%
ERMBIZOVTIEEL 285 % B+ 5, HAPE OBEICE L CBERFHZ0RADE
HAThzLb, BRERMRERET L) OTRNLRESZ2ORBH 2 IEEICLL0IRES £
THLWA, ThoOREDP S OBHIZMERSEED» S B2 2 L2 % w, 100%BEDE
FRUMEIREEY OG- 12, KEOBEOER, EWORIEHOMESREL - & 2%
L REPOEMIBREOM L2 5, b L NO # 24 HAPE O BER T 2%
RHB% O, HEELBTEIENRTB) —RICERERTETH 2 LGS h s,
4B NO # AWM AERTIRMBIREZ OO ERIERERDEEN 2RI LA +5T
HolzH, BETTHIE Sh2 NO W ABETRECRIERERD -7 LI L,
EEARERR T C L ORE OMRE R OVEHA M AEBINER L B0 4 BROBETH 5,

NO 77 212 & 5 HAPE ODEEDOTEEHIZ O W THRHAT L2721 ANL A b » R— Z -
Fy 7 (5,150m) TWMAEER*IT> 72, 100%MFEHRS T O 10ppm NO # 2 O A Tld
REWEITER S N7z,

ZEXB

1) West, J. B. “High-Altitude Medicin and Physiology, 2nd. ed.” p1, Chapman & Hall Medical 1995
2) BB EBAERE (28, p87. BT 1993

3) KM TNO L#E pl5l, BEESEMM 1994

4) Heath, D “High-Altitude Medicin and Pathology, 4th. ed.” p121, Oxford Press 1995

5) Heath, D “High-Altitude Medicin and Pathology, 4th. ed.” pl162, Oxford Press 1995

6) Sakuma “Proc, Natl. Acad. Sci. USA 85” p8864, 1988

7). KHTNO LS pl7, fLERA 1994

8) Sellden, H “Anestheology”, 78, p577, 1993

9) Robert, J. D. “Lancet”, 340, p819, 1992
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3.1 EFERTy MEEEFTHICLAZRL A MEINBEHRICBIT S
AV IR = DI E (1)

HFOMM™* - BAFES*?. TR

3.1 External Dose Measured by Electronic Pocket Dosimeter
on Mt. Everest (1)

by Kunikazu Noguchi *', Masaharu Okano *? and Itsuro Kudo **

Abstract . The external dose stemming from natural radiation during the
Everest climbing period was measured by electronic pocket dosimeter with a
semiconductor detector. The measurements lasted from 20 hours 44 minutes
on March 28, 1995 to 14 hours 19 minutes on May 10, 1995, a total of
1,025.58 hours. The cumulative external radiation dose (indicator reading)
was 212.40  Sv; the average external radiation dose rate was 0.207 y Sv/h.
This is 3 times the average external radiation dose rate of 0.074 x Sv/h that is
measured in Tokyo. The average external radiation dose rate varies from one
place to another. Since cosmic radiation increases with increasing altitude,
the average external radiation dose rate also tends to increase.

B RV Z MELSBESICB 2 BREERICER T 2 B0 RGE %
FEAEXET R v MREFHC X > THEL 72, 19954F 3 H 28 H 205444 ~ 5 H
10H 1485194 F TOREN1025.58M B 12 b7 2 FE AN HIELEE BRHE) 1
212.40 pSv, IR B ERIZ0.207 xSV h ThH o720 ZHITHEEEAND
PR EREFETH 50.074 uSv. " h D 3L BHNMETH o 72, TFIEINH
B ERELAICL o TRAR Y, EEIEL 2 b FEFHBEENEL 25720,
BBURTHBRIMERERER L EH L 2 2@ AN DH 72,

1. IZL®dIC

NEIE, TORELERT - LS FSFLBBEOHRFRIZS S SR TEL, BRI
DEHIE, ThPEFRHFOTRTOANVELIZhbbbDTHY, F-EHEICHE>TA
HERZBII-EOREFTHFSLTCELLWIZLETH A,

NBERIINT 2 EFHE R, BAETH B ATHIE L ) BARBSHOF 2 1ok

*1 HAKF BB, School of Dentistry, Nihon University.
*2 ER ST B A, Radiation Effects Association.
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E3-1-1 A/8— VB XUHEF Xy b BEER O E
Fig. 3-1-1 Map of Nepal and the Tibet Autonomous Region of China.

ERFEFETAI LD oTWVAELD, HAKGHRY 52T 2 ANHOBBRREEZ RES Z
LIIBICEERILTH L, T2, BABFROBERSHNICE o TRE ERL2L2D, 5
FrcE o TENZTRER 200 L) % - BIRIEFEFICHEREVS O TH 5,

HATEHROMIE & L Tid, HRIHRIE L RNBIE L ICKT 2 2 eA T & b, HINRIRIZ
FELT

(1) #EH & T b RRBGHESE

(2) EEEMEHICE T A KRR

(3) HERDHED S KEFIZAGT 2 —KFHBIKAEBELS 5T v ZLMEL L OJK

FHREMEERZ L RET 2 ZRFEHR
Db, —F5, KPRBEIZ AR I AF N RRBEFMEETH 5,

LS50 LEOMIE, 19954 3 Ak~ 5 A LA, THAKRFZ XL A MBI - 1995,
DEMMEHBE LTIAL A PBIUOZOREMIEOBRBEGHRICER T 2 MER 2 L%
MET LD, A= VBLEHEFNy PHBRICHE L, 2O, EFK7 v MRE
SHEEEET L. HRNEHRICER T 5 RIMBHREONE 21T o 72 AR, BT
oy MREFHC X APEMRIIOVWTHRET 5,
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2. %E

EANERBEEOBZE L., A= VOEES b~ v ZIZFFE L 7219954E 3 H 28 H 20854455
(BFRIE T XTARS— VEER) 26, PEFXy PEHBRKICHEEL, BUOA b2y AIZED,
HERIZH2>TH MYy X% FKo725 HI0H14B195 F TOH W72 7o 72, HH L - HESS
B7 07 EOET Ry v MEERH PDM—101) T, BOSWIIFERR A, v M oEE
L. $72BMERICIEROBICEVTHE 21T 72,

CORELHE 1 emiE L& IAIE L -l ABBREREE T, (EROBEHAENAR T v MREST

\

~

E3-1-2 =L 2 b ELEO#IK
Fig. 3-1-2 Map of the area around Mt. Everest

R bEIOL LTT7TUIWFHEELL, FYIVEROLERREF R, v M EEEITH
B, MEBMCEBEEFRLZLEL L PN AR SiFEAZ Ay, BENEHE LT
AL (145X30X12mm) B L OBEIL (608) RSN T WA, 72, HHT2EMITY)
F v LB (CR—2450) 1AT, #EHETUABMOMENTELLEENTVE, LA L, E
BICEHL AL, St TI6HBU EOBREDSTTEETH - 72,

HEGE O EFRIZ0.01~99.99 £ Sv, H ¥ <#HB L UXGITHT 5T A0 ¥
70~3,000keV THIB0% LN E SN TVDH, TRV F—HEZRLE) . 3,000keV Ll ED
FHRBEHEES IO T2HERNMEIEBEL Y 2R VNS 222 bhoTVEY, 20K
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EEBR 7oA ROTVERV, ZOEEHIZ, RRISEEBEEO 22 TRIZALVTF O
BWH I ERET A5 ) Y L2808 VIBOIAINF—TE 22,6l4keV TH L5
Thb, —BEHIZWV2IE, 3,000keV LA ED# > < #izxt 4 5 BRIEERIZEE OHIKTIIL
ZORVWHDTH 5,

T/, COWERTEIFERPETHS IGER T2 RN EBERELNET S LIETET,
HLEFTHRBREYHICE TN, RABSUSEORI T 5 7 > < & FHAEBERD I
ERT 2N ERRELIET 250 TH S,

M3-1-112, A/8— VB I CHEFRy FEHIGEXO ) HAPRICEES 2 501K 2R
L7zo F2M3-1-2100F, X"—R « Fx v 7 ~FEEHITN725 2LV X MELO#KE 2R
Li7zs

3. RBIUEE

BF AT v MEEFHC L 26N HBREEORREL R3-1- 1R L7z, ERITIEIER3-1-11C
LB IDEEPICFELIIERMERRERL TV 275, HESE#IT L2720, TLELRD
DOFREE B L 72,

SO &FHIE R 131025, 58FF ], B MIMERMRE13212.40  Sv, KR8
WERIZ0.207 SV h Tholzo BIZE o TLELDEVIED LA, BE T TICHEHESR
WO B SHRICER T 2 HEFRIZH0.074 4Sv. h TH A O T, KICH CHHT - & B’
AW HEOBEREINT6 1SV Ik 2, MBEICEETFRT v MEFTOZ AL F—
FHEIC D EOKHREORKRIER LEL T 54, HRMETHET2RY . =LV 2 bEILHIRH
B, HEMNOM 3BV REELZIT 2T LItk 5,

FHBRBEHD DO AV F—133,000keV L ) H <, ORIV F—FH TIIERENE
ELYDPRVNEL BB oTVRAEDT, ERIZEDI - EBVWERERZIT TS
Eiihb, LrL, BEETOL IAREZERNFERICE DY 2D, L) &2 TAN
ZIBWTIRETREICD ETVWTERTLIDET S,

FK3-1-1& ) BB ORIBIRRERE L BT 5 L, £3-1-20L ) 1Tk oz, ROLBEFR
DEDP> 72D H#EFEHD0.257 uSv. h T, HRDMEFOREI o720 H PV XA~
L= »0.110 uSv h TH o 72,

EE#6,350m OFIEEMIIRS- 1202 P CTROIBEFOFHVEHATH 5720, FHEER
B OMEIRIEVITTH L, TNHEKS-1-20 7% 2 THIE LI ORI RRER K
bEPoERRICE->TWwAEb DRSNS, —FH, W bV AL HF 2 —DEFIEB
DBD1,350m £2,300m TH 20 bET, # IV A~F U A—HOBERIN b
VAL NBROEREBL, CORERE LTI

(1) # b= XA~ a—[HzeBEHHERRE L 72ESOKESA1,000m %\ LE AL
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IRV MEIAETICB 2BF K7 v MEBETORREOEL—1)
Table. 3-1-1 Variations of the reading of the electronic pocket dosimeter during the climb-

ing period on Mt. Everest.—(1)

R H W% R (1 Sv) Bk %

3,728 20 : 44 6.40 H vy ZHE

3.°29 il =

3./30 7:29 11.39 B b AR, B A—~
16 : 30 12.41 Fon—FFE

3731 9 :01 15.03 Yo a—H% 15 A~
15 : 50 16.02 N

4.701 ZI 5 A TEENEILIRE

4.702 5 :53 24.06 Ny T =SSR
7 9103 0.19 X AT V-
13:38 1.20 A= VEE

4.703 A=

404 A=

4 .05 VI = TEENE LI

4 ./06 7 .47 17.89 A= VHE, BC~
12:15 18.61 B C#%

407 BC

4.708 BC

4.709 BC

4 10 BC

4 711 8 104 44.96 BCHZ, C1loiPFTHE, BU'BCA
15 : 00 46.58 BCHIFE

4 12 BC

4 /13 BC

4,14 8 :00 60.66 BCH%, C1ETIiTE, BUBC~
14 : 10 62.23 BC#j#

4 15 BC

4 .16 8 :26 71.54 BCHFE, C1ZETIT:, HU'BCA
16 : 29 73.51 BCEIZE

4 /17 BC

4.18 6 :01 81.52 BC. Ny 51 -5

4.719 BC

4,20 BC

4 /21 BC

4 /22 BC

4,23 BC

4 .24 13: 30 32.75 BCH%, C1~
17 1 09 33.58 C1E%E

4 25 8 :05 37.11 C1lH%E, C2~
16 : 02 38.97 C 2 2%

4 .26 9 :12 42.80 C2i%, ABC~
12130 43.53 ABCHIZ
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£3-1-1 AL MELBIES BT 2ETARY v MRERTORREOZIL2)
Table. 3-1-1 Variations of the reading of the electronic pocket dosimeter during the climb-
ing period on Mt. Everest—(2)

H.H = FERME (1 Sv) fif§ %
4 /27 8 :30 48.64 ABCHZ, C2~
10 : 30 49.03 C 2 3%
12 : 30 49.48 C2H%. ABC~
15: 08 50.06 ABCHIF
428 ABC
4 ./29 9 :00 60.83 ABCH3E, C2~
10 : 40 61.20 C23#%. C2i%, C1~
16 : 00 62.45 C13%
17 1 00 62.68 C 1%, BC~
19 : 30 63.27 BCEI%&
4./30 BC
5701 BC
502 BC
5703 BC
5704 7 :30 86.92 BCHi%, Fa v i~
8 157 87.22 F 3 UK EIE
5,705 10 : 25 92.29 Fa v ribE, BC~
13: 00 92.81 B CEI%
5706 8 127 96.97 BC. Ny 71—
5,707 6 :07 4.78 BCHZ, Fria—~
17 : 57 6.53 PN [
5708 7 145 8.79 Foa—FE, B bT AN
16 : 48 9.75 H kv RBFE
5709 Hr<wr R
5.710 14 :19 16.25 b~ AHFE, BHEAN

GE) Bl S T RS — VB (BA & ORI 3FER15%) TERRLZ, BCRIN—A - Fx v,
Clu%isvy7, C2i2¥r>7, ABCUmELE E3 ¥+ 7) FEW®T D,

T, # by XL VERPErPoLIL
(2) FoH R REREEY I E T A KRR B PIRES by AL H PV X~
Yo a-—METRRZLIL
hEBEZOND, LiL., ARFEROEETIE, &b oNERREITE > T2 OPRHEN %
Z vV,
wfﬂttf§\ﬁ%uu%ﬁﬁ®l%w¥—ﬁﬁ%ﬁﬁk¢%ﬁ\ﬁ@%%ﬁ%(&%
TN TR R ERLE R AENNH LI LbRb, bolkd, BEIFECEAIC
SN TEBEENE L 25D ETHEEERS TH ) . KL EEHEW S o OBUHRIC LS
wEREE L T o CERRETH L, 2010, REABVEROBHTH o1& LT
%ﬁﬂu@inéﬁﬁm%ﬁ&ﬁ®%§ﬁﬁwnﬁ‘ﬁw%%®%%@ﬁ%$@ﬁﬁ%w%



HIE BRETHUREE 65

R3-1-2 HABUHRIOER T 2 S A 0OBESE GoRE 1)

Table. 3-1-2  External dose rates due to natural radiation at several points.

5 oo i . el
(4 Sv/h)

A <X (1,350m) 11.49 80.27 0.143
A N S N 1.98 18.07 0.110
Fra— (2,300m) 4.88 30.32 0.161
FUh—~=T T L 0.99 6.82 0.145
ZT524 (3,800m) 8.23 39.22 0.210
SIS A~ H— VR 1.01 6.58 0.153
A= (4,300m) 16.69 90.15 0.185
¥ A—~BCH 1.75 11.83 0.148
A= ~BCH 0.72 4.46 0.161
Fa U (4,450m) 5.07 25.47 0.199
Fav o ~BCH 0.82 4.03 0.203
BC (5,150m) 123.09 561.22 0.219
BC~C1H 6.58 27.30 0.241
C1 (5,500m) 3.76 15.93 0.236
Cl1~C2p 3.11 13.33 0.233
C2 (6,000m) 4.28 19.12 0.224
C2~ABCH 2.07 9.60 0.216
ABC (6,350m) 15.88 61.87 0.257
= &t 212.40 1025.58 0.207

() BCEN—Z-Fx>7, ClE$E1*v>7, C2UEH2%v> 7., ABCIZRELH (%3
¥y 7)) #EBRT 5B,

BOGHOBERL VB LA LIEHNIEL,

REAI6,000m D 2 F v ¥ TORIERBER (0.224 #Sv.'h) AEEEH5.500m D
1% v 7OMER (0.236 #Sv. h) L) KL, EEH5.150mDR— R + F ¥ ¥ T
EE (0.2194Sv/h) LIZEARETHL0OE, 2ORBBITHL L V%2,

BYA7 v MRIBFTRAD S 07 v < fiB & OCFHBEMER SR E T 2 kol
BEOGRMEL2bA O %V, 22T, REBREEE T2 CBEEEXRTH IR ED .,
BT VRANRT P UR =512k o TRONZSV ZAEEGTAH S . BRI T &
O TZEMY AR PVHEE) OFEVIZE > TRO AP SOF > 8B L FH
MEBHEHST CENT 2 BB R 2 BOBOE3-1-3I0R L 72, 7277 L. BEHEERO M
ﬂ%%@?—&k@kﬁ%@%t#é%%f‘ﬁifﬁ%ﬁyR/h?iﬁLtoﬁéﬁﬁ
%ﬁTé%ﬁKd\lR:Z%Xm404g%6wdlR:%&AD%g%mwfﬁﬁéht
v,

E3-1-305, BESE %2 120N TEHB BRI RE T 2 BEHEE R 1 5EE 1K
ELRBN, K507 Y ISR T 2 BB EFRIES L BEGETH2 2 L2 6
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£3-1-3 BB A K OBETE & FERERRS O HSHRER (1 R/h)
Table. 3-1-3 Exposure rates (y Rlh) due to radiation from the ground and the ionizing
component of cosmic rays at several points.

— & & D R -

% M (m) Hed R & B
F 3 KRS 4,450 12:85 17.47 30.32
BC 5,150 15.05 22.27 37:32
Ccl 5,500 16.70 26.35 43.05
C2 6,000 6.76 31.31 38.07
ABC 6,350 14.27 34.53 48.80

(%) BEHEEROWEE, Nal(Tl) ¥ F -3 UHREBEAAVEFT Y IRARS PO A-FITLD
Tot. HIESRHGB & V4 HREHEER % KO BUE & THGERRG & 258 - B4 5 HEICD
WTIE, 3.3BXUB5ESBHREINTZ,

ChD. TrESLIINL. KHICE TR RAMEHERRE SRR S 2 BEREFS, 52
kY TFTREL XYY TRR—A - F ¥V TOEGRELZVLZNUTTHLTHLH L
PRbhb, 86 ICREEROAFHER, E2F vV TAELIF Y TLINES, XK
v TLIBEARETHL I EbbN DL, FNH, BERER - AIMERRERITIEIITE
WH OB S b0, B2 5y 7TORIERRERSE L F v v 7LD HE ~-
Z2-Fx v TLEBEARETH-oDbDLEEZLN S,

4. F & 9

LEARET A, v MEERE AV TIAL A MBI o RS ERRE (FERTE
%mﬁmﬁi%%<)%M%Lto@%@*@ﬁ%mﬁﬁwﬁﬁmbté%ﬁ%%ﬁ%ﬁ%
(%ﬁﬁ)um&m#w\ﬁﬁﬁﬁﬁwummswmf%otoM%ﬁ@l$w¥~%ﬁ
A5ELMY . FEEERRSOKMEEGEISB NS h TS 20, BEEAEO
AL D b ARV LA BEMLTBLENS B, T/, FHAICBT 2 HIMIERESR
LEMLTEEL SR, BEIE A5 oNTERHIMERRERIB LI LAD
ol

SEXH
1) BHEEHAT © Z2R 7 A SRS VAT, BOERIE S ) —X20, BASHTEY Y — (1990)

FAFEMEE

1enfiE4E
O b OREHEIC & - THIBET 2 RELUE HHIMIRRELE (I FNRBER R R L E) &,
ROV - & o T ARSI 2 EHBELES L HRRESE (R FAB & UKHE % bk
Q) ZEHET A2 00EE LTHVONZET, HHRELS 1anDERS OB HHRELEE
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Voo EBRITIHA R B L - ERBEHREAT - MIEEAS (ICRU) OEZ0mOBET 7> k20
RETenllBOTHESNAETH S, %5, BMHMLZ:)O 1 B BYEOC L % 1 B YEx
Ewvd,
uSv
1mﬁ%%§$®$&uw(>—~»})fﬁb)mnmﬁﬁmléiﬁiﬁmﬁéﬁf\#&m
100H57D 1 =NV FDE®RTH S,
RGPS -
BEFBRAOH TR E PEFHIC L > TR SN2 BF OB 24, MEO S & REEEET 2 b 0%
BEHERRE L V), v 5 238, MUY L232H 5 EH ) T A40D &S 12, BRFICHEIE S B B
DT L% KRG & v,
BIEES :
—RU WERORMEI T 2 EEOWEREER L V). Lidi>T, B, 87E. RIEERO
HWEICIEL T OGRS 5,
(Efl) = (87RE) X KIEEH)
HEGHHRE
HOFIOI TR ELI XL D BHOME 2| BR BT 2RECHML 8% v, BEHE
BEORME, ZR 1 gHOBHERIC L o TRET 244010 b, F3HRALSL L HAOBRENRS
WL I RBHTREN, HEMIIC kg (F—0>¥ Fur5a), HEMIER (LY F4Y) ©
H%bo, 1R=2.58X107"C kg 7213 IR=258 4 C kg TH 2, %3, HIEREY7 ) OBRESED -
EERBERERL VS,
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3.9 BFEF v MEEENC X 2L A MEILHIFFIZBT 4
A R R = DI E (2)
O™ - MHEAE*2 . THERB™

3.2 External Dose Measured by Electronic Pocket Dosimeter
on Mt. Everest (2)

by Kunikazu Noguchi*!, Masaharu Okano*? and Itsuro Kudo *1

Abstract . Electronic pocket dosimeters were carried at all times by 10
members of the Everest climbing expedition, and the external radiation dose
stemming from natural radiation was measured throughout the climbing
period. Data collected from 7 of the climbers showed that the external radia-
tion dose during the climbing period was within the range 0.20 to 0.24 xSv/h.
Measurements of the external radiation dose rate from Camp 1 to Camp 3
(ABC) gave results for the external radiation dose rate similar to those de-
scribed in 3.1. However, the reliability of the measurements was considerably
greater than that of the measurements described in 3.1. We were also able to
find the external exposure dose rate from Rapiu La (6,548m) to Camp 5. It
is clear that the external radiation dose rate at Camp 5 is more than 5 times
that in Tokyo.

B I~LAMBRLIEEIONCEFRY v MRER R BT 22, E|
BRI RE T 2 B ILHIR o FAEBRRE Z BE L7, BURER T ADH
sy A E AR, B ILH R o R BB 130,20 ~0.24 4 SV h D
HEICHDLZ Lhbhor, B1F vy 7 (5,500m) D EOEHOFBAICSE
o B EIREER A RO R, SEROA/NERIIIZIZS . 1OWMELFAL
ThHBIEbhot, LA L, I TORMENEEER 3. 1 U EICEEICH
FL7, SFa—-5 (6,548m) ~%5F v 7 (7.850m) T TOREFDLK
BHLILNTEI, E5Fy Y TOBRBRIEFHAO 5 FULOMESTHL Z
EDHAS IR 0T,

1. I

AT RO R T B B2 BT IS, B EEE RO FRERICL 5L, B
B OHBIT A TV B AL BB IR T 5 VIR & /770 1SV R T 2o %
DRI, FEMAE60 £ Sv. BB & CEEYICE TN MEO BRI T < i
410 uSv TH 5,

DU AE ATV B ABTE BBEHRIFIC & 5 TR T B ASMEIRRE I 55 X 2

*1 g KHc282 80, School of Dentistry, Nihon University.
*2 @i 2 4. Radiation Effects Association.
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BOZTELTH LD, RIMEBEERIEL, OBRERTFIC L - LT 2, BAFEHEBO &
D BRLBCREY O CEEN HRABRET TR, BBICEINIYI L, P A, AY
T L40% EOMSHERMREIREE, BN, BEHICL > TEH T2,

SO, BEVEMT 2 12O TFHBRISER T 2 IR GEEES kX T2 2 &
bIL<HONTVES, BFE WHEEOEETIEZ, FLOIMBEER) 12b k27, H
EHERRRO19FEREEIC LT, BHERTD54,000m DE X CTILETE ORI 3
. 6,000mDEE TR 7HE, 2L T8,000m DE S TIHE20MEIZL b, THAASZIA
LA MEIIRE - 1995 25EIEL 72 A /8= VR P EF Ny N HERIZ, #ECZFAAL Y EN
YOO, HAFBOBEERT TH Y, FHRIERT 2RI EEGERIZbOTHE VD
DEEbLNS,

AR, THARRFZANL Z MBI - 1995, OFILKFEED D H1I0ANICEF £, v Mg
ERMZERET S, ZAL 2 MBI F 251 5 BRNEH I RE T 2 AR RS 8 5
BE LRI OVWTHET 2,

2. il %E

BFRTy MBI RN TABRED S B 7 Aid, 19954 2 A21HICREZHRELTH b
T RIIRUOEL o7z, HHE RNV TEEMELIHEZITo720BIZ, 7 by X
Lea 2 X T LU= VREHTAR =R - X v Y FIZ Aoz, $72. YD 3 A3 H11H
WKHEHZHEEL, 20901 ANEH b Ay A—>=T5 43— VEH. 2 A
BIHE ST TV 2>V = VRBHT, "= - F ¥V FIZAo72s TRLZ b
AEEPLOBEEZ R LZDL, THOEDIOADHEEBEREENN—R - F ¥ ST 5
A= U L= by AT, HRIEEL 72,

A ARREETH8ADKEBIZIE, & by XFEEELS, FINEFERLIBECS b
TYRIHEYVHBICMY s TRV ETOSH VS, MELKELS, 77, bxsEs
552 NOBRBRICIE, FHEFERELO, BIEKA S b2 X2 E)EEICA»> T
ROTOFTOHV, HIEEKEL -,

R LRERIT 07 HWBEOET RS v MRER (PDM—101) T, B0\ 725135
MRy MCEE L, $RERCIESOR 2 EHER LA ICBVCHET 3 &) KR
L7z COMERRE 1 enfiELEITHIE LB ABBRBRES T, ROBHARR, v M
BHIMA D200 LTCT OISR L, FYINEROLERRET Ry v Mg Est
THb, RUBICEBEBFEZLEL L PN AR S Plifks fv, BENEHLE L
T/REIE (145X30X12mm) B & OEEIL (#160g) BESN TS, F72. T 2EBIE
VF v LM (CR—2450) 1T, EHCHUHBOWENSTXZLENhTwaA, L L,
EBRIEHLCAZ L, EHRETICHBU EORENSTEETH - 72,
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IR B O E#PHI20.01~99.99 £ Sv, H VB I UXMIIHT 5T A0 F—FEIE
70~3,000keV THI0% LA E SN TWh, TANVF—HEEZ RAHED . 3,000keV LLED
FEHGEERS T T2 RTEREEL VAR VNS BT Lo TVEA, TOR
FEHI7OAWb KO Tw R, ZOBHE, RARGFEREO 22 TROZANVF—D
BEWHYREERET A5 ) 7 L2080 K Y IBDOIANVE—TE 22,614keV TH D05
ThbH, —HEHIZWV2IE, 3,000keV LA EDF I A RIEERIGEE OMIRTITL
ZDHRVWHDTH 5,

37, COUEBRTEIEERTEFRSICERT 2B EBRHELWET S LI TET,
HFTHORBRLEYTICE T2 RAMSHREORUE S 2 7~ < # & FHGERERS 1
RHRTLHNERERELNET LD TH S,

3. BEBIUEE

WADBILFEEORET—% 5 b, 19954 9 HRBAALE CICBEINTE 22017 AT, &
D 3AFIERENOKEEICH B, Thig, BINEHh7Z T AGOWET —FIZoOWTERLZ,

F3-2-1B L UF3-2-213, BN ENLPET -7 O»r TROFECRFEEAL T2 A
DHREEBOBRNEBEEETH S, F/X— VTOBEHIHES L AL X MERBELSD V=t
THEOAEIHECET Ry v MBI OMEX FEHRE LY 2o 0BRRITE, O
MPHDWEEER LIV,

#3-2-31k, ENENZ T AGORET—F2BEHL-bDOTHL, ZEPIANL R ML
FHEA,SOBEICHII L7219954E 5 ALIHORE T, WEE T L0 EERTH S, L
L. BEAHICEBEHRI IR LO8GE o722 b, BHEOHIMEE L OMOT
W D#EfE 7 B ChIRPRFERITLEIATREDPoDESL ) LHEBEL TWDHA, 3%
BREREE/ERTH D,

TAFOBET—F Db 1 ATERL &, RIVEBRHES0.203~0.240 «Sv./ h OHF
Bichor. BIUHBEHOTEHI HBCL Y ELZ0TME bV RWwAS, TV A MR
HA RS o DR R B B8 131E120.20~0.24 4 Sy, h OFFICH 5 EZ XTI VO TR ZWD
FHEY L CoOBERIZTEEENO B AREHRIER T 2 HERHN0.074 «Sv. h DB L £2.7
~3. 2B HLUT 2, BB, LATORET - FRFIES 2o T2, TORREII L
Chhbhv, BFRTr v MEEFTEEKICEE - BMESH o -0 HM R VL, DI
HEDIALIZLDOTHAPDANEZ VY, WTFhict k, 7= LTRBFDLZVT
HIBR L 720

6 NSTOBETF— 7 ORFEIS, H1 Xy v TULOERBIIBT 2 KBEOBRERZ KD
PRER A FEI2-4ITTR LT, N—R - Fx v TS ~HiEEM F TOREFORNERIE, HIE
D 3.1 BF ALy MEEFCL AT AL A FEILEIREFIZB T 2RI ERE O BIE
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R3-2-1 AL MBUMEF BT 2BF Ky v MBS OMTME (BEA)—1)
Table. 3-2-1 Reading of the electronic pocket dosimeter during the climbing period on Mt.
Everest (expedition member A).—(I)

H.H B FEE (1 Sv) Bk %
2,21 21: 20 6.15 H k< y XHE
2722 bR
2.,/23 T h<wr R
2 /24 6 130 14.32 ol R
I XEEFE, ANV T T —TILs T~
12: 00 15.00 Vs
Vo T ERME, XTT N
2.25 6 :45 17.67 INT T v
15 : 00 19.22 IRG T4 ¥
INTF Y B FAF 2 AT — L
21:00 20.12 FLF 2 NHF— )
2./26 F A F N — I CEEIE g
2./27 7 130 27.00 FLF NP
FLF N V2B, FoRF
17 135 28.85 ¥ RFx
2./28 7 RFx
3./01 7 130 34.63 ¥ RFx
Y yRF e BFE, R F
15: 10 36.16 AR Fx
3,702 AN F o TR BN
3.703 7 150 45.07 N F oz
R)F R HE, o T7Fo
19:35 47.66 T7F =
3,704 7 :05 50.27 O7F
BTNy — VETE
20125 53.81 ST S F
3705 7:35 56.91 DTG T
T a7 NUEF
3.705 2000 59.51 N KRFx
3.706 6 :55 61.71 PAD & o
N RF e WF, FLF 23—
17 : 25 63.76 FLF ZNHF— )
3.707 F L F LN
3./08 7 130 70.85 FLF N
FLF 2N =2 HE, H b AN
3.709 9 :15 74.91 HhvwrX
3.710 Hh<wo X
3711 10: 25 82.52 HETUR, Ny T =5
3712 H 2R
3,13 T h<wr R
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£3-2-1 IALAMRLUBETICBT2ETRY v MEERTORTEFRA)—2)
Table. 3-2-1 Reading of the electronic pocket dosimeter during the climbing period on Mt.
Everest (expedition member A).—(2)

H.H B Al FERME (2 Sv) fi %
3./14 Hhwv X
3,15 Hhwr R
3./16 Hhwr X
317 7 120 22.57 Hhwv X
8 105 H b XERE, Frh—~
3.18 7 :05 26.61 HFrh—
Fra—FHE, =TT LN
3.19 8 130 30.81 =T A
3.720 ZI 54
3,21 7115 39.41 =%
I aeBE, Y-
13:25 41.83 A=
3,22 A=
3,23 A=W
3/24 5 :30 51.41 SH =
TH=NVERE, BC~
17 120 53.97 BE©
3./25 BC
3,726 : BC
3,727 BC
3./28 16 : 05 73.18 BC. Ny 7 —XH#
BC#a#IEE, C1
3./29 6 :30 3.30 C1
Cl%usHE, C2~
20 50 6.64 C2
3,730 18:20 11.26 C2
3731 C2xii%, ABC~
19 : 50 17.15 ABC
4 .701 8 100 20.42 ABC
ABCzH%, BC~
18 : 00 22.82 BC
4,702 BC
4 .03 BC
4704 BC
© 405 BC
4./06 6 :40 46.80 BC
BC%#ii%, C1~
21:35 50.29 C1
4 ./07 6 :20 52.37 C1

Cl1#zi%, C2~
19 : 05 55.37 G2
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#®3-2-1 AV Z MFINABTICBI2EBTF K7 v MEEFTORRE(FEA)—3)
Table. 3-2-1 Reading of the electronic pocket dosimeter during the climbing period on Mt.
Everest (expedition member A).—(3)

HH Bl FEME (1 Sv) fi %
4 .08 7 100 57.87 C2
C2#zi%, ABC~
19: 05 60.89 ABC
4 .09 ABC
4 .10 ABC
4 /11 8 :10 76.36 ABC
ABCZHE, SE2— -5~
18:35 78.56 FGa—- 3
4,12 6 :30 81.21 CASE
StEa—- %13, ABC~
19 : 15 84.37 ABC
413 19110 90.86 ABC
4 /14 ABCxHZ, C4~
20 : 00 97.39 C4
4 715~19 F— % Kl
4.,/20 9 :00 0.00 ABC, v 7)) =5t
ABCxHE, C4~
14 130 3.05 C4
4,21 C4
4,/22 C4
4./23 7 :20 20.48 C4
Caxim, C2~
19 : 45 23.42 ci2
4 /24 7110 26.04 (617
C2#x#li%,. BC~
20 : 40 29.20 BC
4 /25 BC
4 /26 BE
4 727 BC
428 BC
4 /29 BC
4 730 BC
5701 BC
5,02 19 : 00 78.92 BC
5.703 BC#Ii%, ABC~
19 130 85.19 ABC
5.704~06 7 — %Kil
5707 20 : 30 8.19 Cs
5,708 7 130 12.24 C5

Co &%, ABC~
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%*3-2-1

B LUFRAN - FEFREIG - TREREAR

INLZ MELIEF BT 2B TR v MEEFTORE(BEA)—4)
Table. 3-2-1 Reading of the electronic pocket dosimeter during the climbing period on Mt.
Everest (expedition member A).—(4)

A H (] FERME (2 Sv) ] %
5,709 19300 15.39 ABC
Ny ) =S
5,10 1900 6.69 ABC
5 /11 8 :00 18.84 ABC
5,12 ABC
513 7 150 32.83 ABC

(F) BRI TNTANS— VR (BARL OBZEII3EMISS) TRRLZ, BCERN—=ZX-F+v 7, C
13E1Fy> 7, C2ldE2Fr 7, ABCIIrEREM, C4ldE4xr 7, CHIIES Fx
VT RERT b,
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®3-2-2 ANV MEIIHEFICBI2EBT Ry v MEESTORFE(BEB)—1)
Table. 3-2-2  Reading of the electronic pocket dosimeter during the climbing period on Mt.
Everest (expedition member B).—(1)

H.H Bl FRE (12 Sv) fi %
2./21 21:20 5.62 H k< XHE
2./22 Hrh<wr X
2 .23 HhwrX
224 10 : 15 13.77 HEI Y ARME, ANV T TE—TLT T
11 : 00 13.84 V7 5%
Vo T EMEE, RTFL AN
21:00 15.40 AV A
2 .25 6 117 16.94 INT T v
T T4 B, FAF N — LN
21:00 19.40 FLF L NHF— )L
2.726 F L F 2N — I CTEEIE g
2 727 6 :15 26.23 FAF N =L
FLF 2NF— L E I, ¥ URF oA
20:15 28.67 ¥ RF o
2.728 5 R Fx
3.701 7 120 35.20 ¥ oRF
FURF R BE, RYF A
20 : 08 37.66 ~NI)F x
3,702 19 : 30 43.44 A F 2 TEENE LI
3703 6 30 45.65 N F oz
NRYFEHRE 0 7F N
20:15 48.64 07 F x
3.704 7122 51.43 07
20 : 57 54.69 T vaT
3./05 7115 58.15 85 % Sra S
T aTRBE, NUFRF A
20 : 00 60.62 N RF x
3.706 6 :45 63.15 Ny RFx
3.706 INCRF 22 BE, FLF 2 NF— b
23142 66.14 F L F N =)L
3.707 FLF N — )
3.708 6 :00 72.02 FLF 2 NHF—)L
FAF N =V ERE, H b AN
23105 74.17 Hrhwv X
3.709 9 :05 75.56 HhwrX
3.710 9 112 78.92 HhvwrX
NI XeWE, ay)
20 : 54 80.41 ay)
311 a5

3./12 7 .22 85.69 azy
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£3-2-2 TALZMEUBERICBT2ETRS v MiEEORME (A B)—2)
Table. 3-2-2 Reading of the electronic pocket dosimeter during the climbing period on Mt.
Everest (expedition member B).—(2)

A.H L= FRRME (2 Sv) i E
3./13 Iy R, TR
314 23:30 90.33 BRI R, Ny T =55
3715 b= X
3./16 Hhwv X
3./17 8 124 8.05 b ARHEE, Fra—
19 : 58 9.40 HFh—
3,718 9 :02 11.94 HFroa—wlHFE =TT
21:53 13.87 =l ¥
3719 EXLGH
3.720 6 125 19.89 ZETh
e, V-
20 :11 21.90 SH =W
3./21 SH =N
3.,/22 21:24 30.61 SH =
3.23 A —NEHFE, BCA
9 :07 36.16 BC
324 BC
3./25 BC
3.726 BC
3./27 BC
3,728 BC
3./29 BC
3,730 7 150 72.63 BC. Ny 7 -
BC#x%, C1~
3,31 7 105 6.09 G
Cl1%xl3z, C2~
17 : 26 8.41 C2
4 /01 C2
4.,/02 7128 17.32 C2
C2 %3, BC~
4 /03 8 150 22.78 BC
4 .04 BC
4./05 BC
4 /06 7102 40.85 BC
BC#IH%E, C1~
21:33 44.67 C1
4 /07 6 :17 47.28 C1
Clzii%, C2~
16 : 57 49.83 C2
4 ./08 6 :26 53.07 C2

C2 %%, ABC~
19 : 05 56.29 ABC
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R3-2-2 AL Z MRIHEB BT AETRY v MEEFTORRE (BRE B)—3)

Table. 3-2-2 Reading of the electronic pocket dosimeter during the climbing period on Mt.

Everest (expedition member B).—(3)

A H W%l FEE (12 Sv) il *
4 .709 ABC
4.710 ABC
4 /11 7 :26 73.38 ABC, Ny 7 —5i
ABC#%H3E, SE2— - I~
4 /11 18133 2.40 G-
4,12 7 1923 5.63 AR
Sta—-5%HE3, ABC~
18: 22 8.33 ABC
4 .13 ABC
4 /14 ABC
4 .15 ABC
4 .16 ABC
4.,/17 6 140 42.15 ABC
ABC#HZE, C4a~
20: 05 45.60 C4
4.,/18 C4
4 .19 6 :33 27.50 C4
C4x#l%,. BC~
4 ./20 0:06 61.78 BC
4,21 BC
4,22 BC
4 /23 BC
4 /24 BC
4 /25 8 102 95.07 BC
4 .26 14 : 36 3.52 BC
427 BC
4,28 6 147 11.72 BC, Ny 51 —%#
BC%H%, C2~
19 : 20 2.99 Cc2
4 .29 C2 %%, ABC~
21 143 9.78 ABC
4 .730 ABC
501 5 :58 19.45 ABC
5701 ABCHZ, Ca~
18 :12 22.51 C4
5,02 4135 26.09 C4
C4 %213, C5~
20:15 31.16 Cs
5.703 5 :50 35.48 Cs
C5 %%, ABC~
19 : 31 39.42 ABC

77
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£3-2-2 IANLZMNEUPEFICBT2ETRY v MEERTORRE FRE B)—4)
Table. 3-2-2 Reading of the electronic pocket dosimeter during the climbing period on M.
Everest (expedition member B).—(4)

H.H oA FeE (2 Sv) fif %
5,704 ABC
5,705 ABC
5./06 5 33 56.26 ABC
ABC#HIZF, C4
5./07 7 .20 63.87 C4
C4%xEF, C5~
20 : 28 68.32 C5
5 ./708 6 :36 71.56 C5
Co5 %3, ABC~
20 %55 15,57 ABC
5,709 ABC
5./10 ABC
5211 8 : 24 95.30 ABC

(7F) BRI _TH8— VB (BARE ORFZEIX 3RS TERLAL, BCREX—-Z - Fyv 7, C
1E1xr 7, C2ldE2F¥ v 7, ABCIInEEEM, C413FE4Fr 7, C5REESFv
VT ERENRT A,

#3-2-3 EILKBOMRIMEIRHRE

Table. 3-2-3 External doses received by climbing expedition members.

[Z32 woE MM 7B (12 Sv) e MRER(xSvh)
A 2,/21~5/13 418.60 2002.5 0.209
B 2o/ 20~ 8 10 437.73 1955.1 0.224
(® 2,/21~5 /06 376.53 1850.7 0.203
D 2,/21~%5 /15 299.73 2048.7 0.146
E 3./18~4 /13 145.67 629.3 0.231
F ENCIENe
G AREML
H 3./11~5./10 305.35 1437.7 0.212
I 3#15~15.715 351.42 1464.1 0.240
J AREML
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#3-2-4 HABGHRICER T 5 S S OMEE FRiE - H)

Table. 3-2-4  External dose rates due to natural radiation at several poinis.

%O FERE (1 Sv) B R HEH (1 Sv/h)
BC (5,150m) %Y 123.09 561.22 0.219
C1 (5,500m) 13.88 53.97 0.257
C2 (6,000m) 41.84 192.06 0.218
ABC (6,350m) 315.66 1160.48 0.272
FE2— -7 (6,548m) 5.88 24.75 0.238
C4 (7,100m) 45.83 151.05 0.303
C5 (7,850m) 11.61 30.72 0.378
C5p L2 9.74 22.80 0.427

(FE1) BCOF—%33. 1L VEE# L7 b D,
(E2) 4 A28HEHICCS FHBEL, £2¥F 270 (HErE8,250m) OV — b TIERKL, FHUOCS5IC
RO, H2OHRHICABCICHAY > THET L I TOH W,

(1), ODFEREIZIFFALTH 225, 3.10METIRE L F v > 7L L OES CoO MR
Pofze LAL, AMETRIHARBS 2202, BRIEEEOB L-HEF— 2 24
HIENRTET,

61T, 3 ITRESKHET I DL ho725 2 — + 7 (EE6,548m) L EDES
CBUAHET—F 2 BN TEL, ZORKER, £5% v 7 (7,850m) TORE
REIRFEHADS UL THL ZEFEO NI hotz, $72, £E5F v 0TI VESOE L
EZAHTER, MEREFVSZIEL LI L bhoT,

4. F &£ B

INVAMEINRBIONCEF Ry v MEEFH % FEET S8, ARG ICERT 2%
WA DI E 2 WE L, BE N2 7 AOWET — & % 88 L7268, 2L
] P D R BRI 8 3130.20~0.24 4 Sv. h DHEFAICH L Z L b h oz, &1 %% v 7L
LOBRBOERR BT 2 BN EBREERZ 3 1L ECBEL kv EbIZ, S
7T (6,548m) ~HE5F ¥V TETORERIRDLIEDNTE, B, HEEROL
ANEF-REPSRLRY | FEHBRBEERS ORIEREGEIENFMsh T b0, B
BRAMEOREMEEL ) KEVWI L2 BB L CBLLELD L,
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3.3 INLRAMIBIFAFEEEBEOSHELL
— R Nal(T) ¥ > F L — 3 3 ViR & 2 BEER S OflE—

FORm" - AFEA"? - THERE™

3.3 Variation of Cosmic Ray Intensity with Altitude on Mt. Everest

by Kunikazu Noguchi*!, Masaharu Okano *? and Itsuro Kudo ™'

Abstract . Measured data on the altitude variation of cosmic radiation in-
tensity (specifically the equivalent exposure index rate due to the ionizing
component of cosmic radiation) were obtained at altitudes from 4,450m to
6,350m on and around Mt. Everest. Based on the results of fixed point
measurements at altitudes from 5,150m to 6,350m, a linear approximation to
the rate of altitude increase is given by 2.60x10 '*(C/kg/h)/m. In addition,
based on the results of continuous measurements at altitudes from 5,250m to
6,110m, a linear approximation to the rate of altitude increase of cosmic
radiation intensity is about 2.71x10"*(C/kg/h)/m. On Mt. Fuji, Masao
Furukawa et al obtained measured data from 2,500m to 3,740m, and from
them computed the rate of altitude increase of cosmic radiation intensity to
be about 0.99x10 **(C/kg/h)/m. It is known that the rate of altitude increase
of cosmic radiation intensity increases with altitude, so there is no contradic-
tion between our results and those of Furukawa et al.

BE: INLAMEZORMHBBICE VT, HE4,450~6,350m £ TOFH
wimpr (FRMECEBT 2 L FHBOBHERS 12 & 5 BEMEREME) OmEL
BT 2ERNT— 5 21572, HEE5,150~6,350m 2B 5 E FBIE DR RIZ S
LSV TEBIEM 24T o A OB EELEIE, 2.60X107*(C/kg/h)/m TH -
72o F 70, HEE5,250~6,110m 1B 1T AEFHEEORERICS LoV TEMENZ
o 2B A FHEHRE OB EE{LETIR, #2.71X10%(C/kg/h)/m TH - 72,

WSS ESBEMEFTOHNMERS 12X > TROLNZBROELIOFHEHR
DAL, BE LNV ~3,740m B AEET - BB SN EIE
#0.6X10"¥(C/kg/h)/m Th b, 72, E2,500~3,740m i B1F 5 PE T —
B b B & M7 AEIE£90.99 X 103(C/kg/h)/m TH 5. FHMRE DO @EEA
RIEEDNEL R LIEEREL BB LD TWAEDT, SHELNIEL
IS DfEE DBHVIZIITFEIZ %\,

1. I

NI, Z2OFTAEDEF - L 8 F LT BEOBRBEHICES S SN TE L, BRI
OB, CTRHFHRFOTRTOAVE L2 DELOTHY, FLEHMIIbIZ-oTA

*1 g AR HFE. School of Dentistry, Nihon University.
*2 @i B 4. Radiation Effects Association.
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eI BIZ—EORERTHFSLTCELLWVWIZLTH S,

ANEERITT 2 EBHE R, BAETH B AT L Y BABFEO H 25 2 0k
IRFFETAIENDDPoTVE720, HAMEH? 5% 5 NBOHBREEL REL Z
LIRFICERELRZIETHD, 72, BABHFROMEIEMIIL > TRECEL L0,
il o TENLZTRE L0 E V) FE - BIREFEFICHKECLOTH 5,

HABSHROMIE L L Cid, AROMRIE & ARNBIE & CKBIT2 2 L 25T & 5, HRIMRIEI
FELT

(1) HZhiIc & E s R AR

(2) BEEMEPICE T N D RS

(3) HIRDIELA 5 RFJHNIIAFT T 2 —KFHBIKZEBRT 25 v ZXMEL L OE

FREMBEERT LB RET 2 RFHE
VdHb, =77, HWABEEZAERICI) A F 7z RS ETS 5,

FTHMOBEIR, WESEE BELOBELRRELL) REHE (JF) 2Ll TE
LB edtbiroTwb, Lzd > T, HABEHIC 2 b 2 HREE 25T 25412
. FEHBROZH M E ERIC L o THRIB L., M BEMR O RRESH D & 45
B SFELTBL I EPEETH S,

AR TIE, BABFRIC L2 A\BOEBRREL L2 0EELFHT s —-REL T, F
HBROBENFEICLY EDLIICENT 22 %, LA (8,848m) 2 &IUT52 &
WCE->THIELZ, LAL, EBRICHEEL-EEIZ4,450~6,350m T TOFEATH - 72, E
BRICEZRFEBOPEFRS . ZRFEHMROBEBRS ., KBORRBETERREIZ L 2 7>
TROENZENIZOVTHEOHESR AV CHELIT > 724%, 2 2 TIZEIE Nal(Tl)
YFL—va YREBRCE A ZRFEHEROBHER S OB ERERICIOVWTHRET 5,

FHROBEEMIT., TRETICOMEEL L2 THESTOATEZY 25, BE
AE R ORI L TV, F72, FEFNISEE LS M0 LR E&EETH
BGENLE . TD7zH, K- PEBEHBICBI ABEOEVEN T — ¥ 0BT
Wiz, 510, INRVAMCTOEMFIZIZEAERL, COETLERNT— 7RI 2EL
BEELN TV,

2. WES & U

IRV MIBITHHEIFI95F 4 ~ 5 A fTbhz, LTSRS REHEEs (&
EEE@MI2kg) 2Vay 2 Fy ZICARTERIITE Y, EE6,350m DR E &2 5
5150m D=2 « F v ¥ FADOTINHIET o L #HEBHEE*1T-> 72, F72. EE6,350m
DFIEZEH, 6,000mDE2 F+ > 7, 5,500mDE 1 F x> 7, 5,150mDRN—2Z - Fx
7. 4.450mDF 3 VN EEDE OMEATRESNEERTo 2, ERNEDMNESL L U%E
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wREMED IV — 2 H3-3-1127 T,

FHBBEERS OBMEZ. 76.4mD IR Nal(Tl) > v F L — 3 ViR, 1,024F v >~
IEBATBRBLY2 VI v 2 A —F4F - F=FLa—Fh ok bUHET VI HEAN
yrai—% (Fus@E)?VEHC ok, BREE1 7V ) BEMEALL,
F—rOIgkICIE, THROA—F 44 - Xy bF—7 (905H) 2EHL.,

TN EES
g

.

!

3-3-1 AL R MBI BEMHEOME & ERBHRZEDO NV — b
Fig. 3-3-1 Positions of fixed point measurements and routes of continuous moving medsurements on
Mt. Everest.

~

K Nal(T) ¥ FL—¥a YIRHEBIRE & HIfFEENE b ICBERTBY ., BT~
<HBAEL EIECHAVOR TV S, &8, EBRICHWAEKE Nal(T) ¥ > FLb—-ar
B2 E6,000m M EOBEETOMAICH 2 B2 & 9 IT/ER L 7 RIRIESEH O 4 iE
B GO LM, s—22218) T, RS TwWABEE I LT, oHiEdtT Y
L137D661.65keV O H » <HIx LTH7.8% (4TB LU —20CTITBWT) Thb,
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FEATIZ, PR ENTT S 2RO 05— T2 4 A% BLCISHEOERA~Y L
LTHEREL, ¥V >y 747 (AM) v YY) BN Lo T e EATIIEES
FHEOUEET>TVR2DOT, 1HEILOX3EOEBARY MLOF— ¥ BELNL 0.
CNOEDFHEZDOWADT— 5 & L1z, BHEBHHED T~ 71k, 155BORD & BB7O
SEBLUREOTHELY, BOBOZOREB I UEEL L7,

B, FHMEMRS OMEIL, 3,000keV LLEOF T L, FIMEE L BEA L
DIBREIZ & > TRD & N BEREE O CTERERKS 12 L 2 BEER (%5
dﬁ%ﬁ%%%ﬁ%)ttfﬁ&ttoé%t\lR:Z%XHﬂC&g%mwT«yth
CHE L7, AT, UToR A HICTRHERE L VI,

3. RBIUERE

#3-3-18 L URI3-3-20 FHMHME O & MHlE OF R4 R, FEGHREES S 5
HIBERE (), BH6,350m ORIERM TRAL % 572, HEE6,350m 1281 2 1389, 1
X 107%(C/kg)/h. RE4,450m 12 BT % H1345.1X107%(C/kg)/h TH - 720 TE DR =
31,900m TH | fEE6,350m DFHMIMEIZ4,450m DB L Z 25 & 75 72,

LRO2HUEIIBT2MEP O RO -FHBBEOSEEL T, ©2.32 X
1074(C/kg/h)/m T = 72, HEFG5,150~6,350m |2 D \> CEMIE L % 1T o 7 B4 0 AL
ik, 2.60X107%(C/kg/h)/m THh o 72, H3-3-200R L MRS T— ¥ 12 L 2 D Fi- s
T IDF AR (EAHRRE0120.997) TH 2,

y=8.9921x107" exp (0.00036396x)

®3-3-1 FEHRBEOBELL GEABIE)
Table. 3-3-1  Altitude variation of cosmic ray intensity (fixed point measurement).

= O HEgTHRE R FH AR T

1o i %

(m) ( #R/h) (X10"°C/kg/h)

6,350 34.53 89.1 ABC
6,140 33.16 85.6 ABC~C2/
6,030 30.88 79.7 ABC~C2H
6,000 31.31 80.9 C2
5,500 26.35 68.0 c1
5,390 24.85 64.1 Cl1~BCH
5,280 24.24 62.5 Cl1-BCH
5,150 22.26 57.4 BC
4,450 17.47 45.1 Fa v oK

(JE) BCHAN=-Z - *x>7, ClidE1%+x 7, C2ig2xy 7, ABCIZHI
MM FR T 5,
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y=28.9921 X 10 10gR000s63s6X

100

90 /

80 7
S
60 o
&
LA

4,000 4,500 5,000 5,500 6,000 6,500

70

Cosmic Ray Intensity (X107°C/kg/h)

Height (m)

R3-3-2 FEmEomEZEl (EARE)
Fig. 3-3-2  Aliitude variation of cosmic ray intensity (fixed point measurement).

BT AS T BECOBEAICIEETHLRELEE) AT, TNV P OH
HEEE BT ABELAVOFERBEL Bk L, LRROKXLY, BLLIX
1071%(C/kg)/h & %2 o 72,

hB. SEAERTo AR, F3 VY NEEDTOEILAMTH0M (Fa3 7z
B¢ L #12~13kn) OIEEIHRCHENICB ST o TH ), WHEMAHEIC &L 2 FHRBED
BT b bREPRIEHRTEZLDOLEDN L,

Kz, E3-3-28 L UH3-3-3IC FRMAE QBB BEREOMRE T T BEIEI5THO
B L BBROEEOTEER o TV D, EANEICHANS LBEOIHE S HRE
2. AEHBEOF—F b, TR YV CEERT - THS LRbhBE, 72721,
F— 7 OBEHHCENIIEFZI860m & e DA SV,

COBE . EERS,250~6,110m 1220 TEMEMN 21T o 25 & O FERRE ORBEZIL
i3, #2.71X 1074 C/kg/h)/m THo 720 BROZ L BN S, BERMEDT = P oHH
NFEEELETH 5%2.60X10%(C/kg/h)y/m & X —HLTwB EwoTLw, LAl
AL camiilse L s B iE o R HMmE £ LY 5 &, ERBEHNEDBED T
5 ~10%/hSv, COERBBEED LI Abho TwiwA, EEBEIHE TR THE T~
<A~y hO A=y REFCEES THEL Tz, MRS X 2 EFRHROFETSH
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SO HNE . BB, K3-3-510R LMo 7— 512 & 2 LT I2+mE g
(EMBERE20.985) TH 2L,

y=1(0.0271x—86.8) X107 1°

SEEFCIUHNHEY S I2 L > TROONAAROE LN B 5 FEEHRENELR L,
IWTEES (BEm3.740m) LHWHELALVICBF27F— b8 Sh7d 0. 80.6X
107'%(C/kg/h)/m TH %, 72, IITERS & BEEH2.500m 2B 27—y A LEH AT
DIE, #90.99X107HC/kg/h)/m TH 2, FHWBEOBELMEIEE 1 E 25128k
EBBIEDNDDPoTVEDT, SRAEBLNIEEHNSOHEEDHVIIZFBIZ A,

R3-3-2 FHEBREORELRL (ERBHHE)

Table. 3-3-2  Altitude variation of cosmic ray intensity (continuous moving measurement).

moE MG ER FEH AR
4 ] %

(m) (#R/h) (X10™'°C/kg/h)

6,110 30.04 77.5 ABC~C274
6,060 29.01 74.8 ABC~C2H
6,030 30.19 77.9 C2~C1/M
6,000 29.01 74.8 C2~C1M
5,970 28.49 73.5 Cz2~C1M
5,940 29.12 75.1 C2~C1M
5,870 27.37 74.8 C2~C1M
5,830 27.38 70.6 C2~C1Hm
5,810 27.54 71.5 C2~C1M
5,760 27.29 70.4 C2~C1mM
5,720 26.33 67.9 C2~C1HM
5,690 25.92 66.9 C2~C1M
5,640 26.10 67.3 C2~C1HM
5,610 25.14 64.9 C2~C1M
5,580 24.17 62.4 C2~C1M
5,550 23.70 61.1 C2~C1H
5,530 24.11 62.2 C2~C1M
5,480 23.66 61.0 C2~C1M
5,550 24.72 63.8 C1~BCH
5,470 23.64 61.0 C1~BCH
5,400 22.87 59.0 Cl1~BCH
5,360 22.50 58.1 C1~BCH
5,330 22.35 57.7 C1~BCH
5,300 21.83 56.3 C1~BCH
5,250 21.76 56.1 C1~-BCH

() BCHEN—RZ-Fx>7, C1lE3&EI*v> 7, C2idB2%v> 7. ABCIIHi#
i w BT 5,
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y=1(0.0271x—86.8)X107"

%

75 OO0
(@)

@)

70 Q

65

60 /6 g

|
7

50

80

Cosmic Ray Intensity (X107°C/kg/h)

5,000 5,500 6,000 6,500
Height (m)

R3-3-3 FHMMEOREL (ERBHHIE)

Fig. 3-3-3 Altitude variation of cosmic ray intensity (continuous moving measurement).

PEDZ Eds, Ko allEd & OEHEBENHIEIC L - T, & - hEERIBICBT
DEGEREDSEELEICHET 2EEH4,450~6,350m T CTORELRT— I »BELN L
ET 5,

4. F 9

IRV D EZOFEBHIBICBVT, BEH4,450~6,350m £ TOFHMRAE (EMIZE
Y2 L FHEBOEERSIC L 5 BEREREME) ORBERNLICHET2ENT -7 2772,
o e 45 150~6,350m (S BT A EHRBEORKERICD L OV TEREUET o LEEOREER
feRiZ, 2.60Xx107%(C/kg/h)/m Th o712, F72. EEH5,250~6,110m (2 B1F 5 E B E
BEORERIZD LTV THEBEMNZTo 2HEOFEMBEOBELLRIEF, MH2.71X
107*¥(C/kg/h)/m T - 72,

ZEXH
1) United Nation: “Sources and Effects of Ionizing Radiation”, UNSCEAR, New York (1977)
2) FEHEFEIIA0% | BEFHE, H598, 1-19 (1983)
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ral Radiation Environment III”, (Gesell, T. F. and Lowder, W, M. eds.), pp 896-911, Technical In-
formation Center, US Department of Energy (1980)

4) BEOHM. MERIG  ERE, $58%. 1-10 (1982)

5) FHFEBUNIT © “ZEMY MR PVGATE" . BETREBIE S ) — 220, BASH L ¥ — (1990)

6) MR, AR, FRAER, BSME, MRS © Radioisotopes, £44%. 19—22 (1995)
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EAMBEIBERRS AT 5 L BERO T AL F— % IRIL L TR S N, ZEREEIC S L5 L X |04
HEHET 2, Y <HeTy 7 ZBOWEICH S NE IS ) 7 4 Nal(T) #5AETiEEbh
OTHCELSBON, COBEEDZILZI Y FL—Yar, HEPHETIWED I LAV F 1L —
5 EMATVS, Nal(Tl) ¥ > FL—3a Y BRIEERIE, 7Y vBPty 2 ZBOMEICHG bR Y v
FL=0DehTROIBENEREEZALTEIDTHS, Nal(Tl) ¥ »FL—3 3 YREEOFRIC
PR, SRR, BB £ 0T, BRBEHRE L L TRABKEEO VL ONREF L, 2o
HATERHENaI(T) ¥ F - 3 YRR ENL TS,
IfERE

Nal(Tl) o ¥ F L — a VR BROGHEIEL, £ 7 213708 T 5661.65keV OF > <ICH 5.
661.65keV DNE Y — 7 OFflIFEE L TEREENT VS, Nal(Tl) ¥ > F L —3 3 VBRIBEROSREE
T~9%RETHDZ EHE0,
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THo BUZALF—DOLEBRIEL B EDS ZOEHDID 5,
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3.4 Distribution of the Neutron Component of Cosmic Rays
with Altitude on Mt. Everest

by Kunikazu Noguchi*!, Masaharu Okano ** and Itsuro Kudo *1

Abstract . The altitude distribution of the lcm dose equivalent rate of cos-
mic ray neutrons was measured by neutron survey meter at altitudes from
4.45km to 6.00km on and around Mt. Everest. From the measurement re-
sults, it was found that if z is the altitude in km and H~(Z) is the lcm dose
equivalent rate in units of nSv/h, then Hn(Z) is approximately given by the
formula given in the text. The coefficient in the exponent was found to be
0.656, which agrees well with the values of 0.698 given in the 1988 UN-
SCEAR Report and 0.66 found by Masaki Matsumoto et al from measure-
ments in the altitude range of about 1.55km to 3.74km on Fuji San. That is
to say, it is clear that the altitude distribution tends to be independent of the
magnetic latitude.

BE: IANLZNIBUAESHA.45~6.00knE TOFHEMFET O 1 anfi
BYEROEESME PHETF — <A A =7 12X o THE L7z, BIERE,S,
EEZ %kn, 1o EYER HN(Z) % nSvh BALTERT &, ZHUEEBRIK
DEIBRTETZENTEZ, HN(Z) =2.26exp (0.6562)

FERER S DR ELI30.656 & 72 ) . UNSCEAR 19884E 35 D H0. 698 % i 414
B S TFZE AT OMARER & 258 L1 BV TH1.55~3. T4k DI FL P TR D
70668 b L —H LML R otze TbbL., B OB MR L
OENICEBBRTEDLLEVEZZTIVIEFHAL LI L 572,

1. T

FHBOBME X, WRSHEE BHELOBELIRL?) CEE (RE) 2EILL- TR
t+22edbhroTwb, Lizdio T, HAMEHIC >, b 2 WBHRE 2 FHE§ 25612
. FEHBOZEESMEENIC L o TIIEBL, Mk BEME b O RARBEST D 557
B SGLTBL I EDPEETH S,

AFFETIE. HRBEHEIC L 2 A\HOBBREES L UZ0BE 2 HiiT 2 —REL T, F
HEOBRENBEICLY DL ICELT A0 %, TRV AL (8,848m) ZEINTEHIL
ko THIE L. ME L 7B 124,450~6,000m $ TOHPFATH o 72, EBIIERFH

*1 HA KRS ZER. School of Dentistry, Nihon University.
*2 kst 4. Radiation Effects Association.
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WOPEFG, ZRFHBOBHR S, KBORKBGEBEICL 27y vHoEhZh
IZoWT, BEOWERZHVTHEEZTo724, ST TRHETFI - NS A=F k22
RFEEHROPUT S CUT "FEHEPETF) £v)) OIEERICOVTHET 2,

FHEPEFOBESMA L, ChETICLBEREACTOESRAE, MERICLLHED LV
FETED D 555, $EE4,450~6,000m F COMRE COFESAOEMEIREF IRV,
T 72, BEBNE A KA AL RES0° fHE O M BRI ICE P L Ch A GASIELE ALY
THb, 20O, K FREBBICBITL2ENT— 5 OBHBIFELA TV, S50, =
NLAMCOEBIZRL, COHETLENF—7ICKREZBLIFELA TV YD

TN

\
\

\

~

X3-4-1 FEHEFEFOHE DO E
Fig. 3-4-1 Positions of cosmic ray neutron measurement points.
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B5E B & OF#AT

IRV A MBI BHEEIZ19954 4 ~ 5 @A fTbiz, MERET o h RO h T
H—A x—% (TPS—451S) ZH\V 72, ZOHEFH— 4 X — ¥ 3K He HBIGH
S A MA L, 0.025eV~#15,000keV T TOI F )L F — & CEPR G EZR B S8
51200 E DK LAR Y AL B IO RFENRTEY, LBCRLT Il ELBER T 243
BHEIaBREYETRRINS, bolbd, FHIFIHFCEBRIN TV I A VF-FE2
RARY, B AVF— T OREMEI P CB/NFEMIC RS 2 L TFRENS,

HEIIIEEL,450m D F 3 VU LS 5 EE6,000mDFE 2 ¥ v >~ 7 F TOFMH4 HTIT-
720 HEE6,350m ORI EREM TOWE DT> 72725, TOFERIBFEEITOLEIALHTH S
A, TR A= I PFEFICEEL 22272 (BEE5,150mDNR—2Z « F v 7 L[
BEORFIEVWEREEZ R L) 726, QT — 250 3B LA, BHoBlEstEic &
MIEEEZ0.1~0. 2kl EOMBTHELIT) T LIl ko TS, KRaLMo BRE LOK
EORERELTRIAEE R o7, B, MBREAH 1 ~10FMOBERET, i)
lemfREYER L KOz, WEDTOMNE % K3-4-11T7R7,

R3-4-1 FEHHEPEFICLZ leniE L EROFHELR

Table. 3-4-1 Altitude variation of the 1cm dose equivalent rate due to cosmic ray neutrons.

FE (km) 1 om#RE Y& (nSv/h) fi Z
4.45 41.4 F 3 v HIRY
5.15 67.3 BC
5.50 82.4 @1
6.00 118 P

(F) BCRER=—Z+Fx 7, C1EE1Fv>7, C2lE2x~
VT RERT A,

3. RLEE

F3-4-1B L OBB-A-2I FHBPETOMERLRE T T, lafELE8RIESIE R
BIIELELoTHBN, AL—AHBEEHTVLZLFDbLD

E#E#%ZES (UNSCEAR) O1988EHEE 12 XX, BEZ (BAidkn) 272 knk
DNEVEZATOFHBPETICL2ERENHEYE HNZ) OFELLZ @R L XV
EHNO) ZHWT, LT XHIZTEKHAL TS

HN(Z) = HN(O) - a-exp(b-z)
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Hy(Z)=2.26¢ %2
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Fig. 3-4-2  Altitude variation of the Icm dose equivalent rate due to cosmic ray neutrons.

22, AP ofRfabi'bid, a=1.98, b=0.698Td 5%, HNZ) IZ | cn i 45
REFHAMRZTOIROBBALTH 23T 20T, KFZEICE W TRIE L7454, 450~
6,000mD 7T =5 IZHEHAT 2 LU TORZEL (EMHEGREK T =0.999),

HN(Z) (nSv/h) =2.26exp (0.656z)

» %\, UNSCEAR 19884EHMEEN KB ICHbE T, AL Z NELIZBIF 5 EHEL
NV OEMED L\ 2d &) b 2T ARIZB B MR L~V O FERME HN(0) =3.3nSv/h %
HAws &, UToRXzxE7,

HN(Z) = HN(0) - a" - exp(b’ * z)

72721, a’=0.685, b'=0.656TdH 5%, b’ Dfiix UNSCEAR 19884EMEZ D b 0 f
(b =0.698) *. MAHMASY 2ELIUNCBVTHL,550~3,740m DIEE L CTRD 72 b’
DM (b'=0.66) &b L —HLAMEER>7, THbb, BESAOME L BRETEE
DEVICERBRTEDLLZWEEZ LI LN TE S,

LA L. a’ OfEid UNSCEAR 19884E#i5&E M a i (a =1.98) %, WAL S I E
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FlckH-a’ O (a'=0.94) LD bhrWNEREE o7z, ZORRIE, AR
BUTHELZIAL Z B LU Z0RE IO HEEEE & UNSCEAR 1983 EE B
FUOREASDF— ¥ AELNHBABELDBRVICLIZDD, THbLEEDNRICLLD
DEEIBILNTEDL, £, TNV MBI B 5BE L NVOEIENF 22D,
Y HATHARICET HE L~V OFEHEHN(0) =3.308v/h &, EROfEL ) LAK
REEFAVEIELBEROVDEDICEoTWADDERDbLS,

4. % Eo

KRFZRIZE D AL A MBI 2 EER4,450~6,000m £ TOFEHMBPETF O 1 cnfilEY
BEROBESHFELNT, BEZ %kn, 1afEYEF HNZ) ¥ nSvEMNTERT L, £
NEEMEICUTORTRT I LB TE L,

HN(Z) =2.26exp (0.6562)

ZEXH

1) United Nations: “Sources, Effects and Risks of Ionizing Radiation”, pp51-55, United Nations Scien-
tific Committee on the Effects of Atomic Radiation (UNSCEAR), New York (1988)

(8%

) Nakamura, T., Uwamino, Y., Ohkubo, T. and Hara, A.: Health Phys., 53, 509-517 (1987)
3) International Commission on Radiological Protection: “Data for Use in Protection Against External

Radiation”, ICRP Publication 51 (1987)
4) AR, WY, RORER], BESAE. PR EE © Radioisotopes, #5447%, 33-34 (1995)
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3.5 Measurement of the Exposure Rate due to Radiation
from the Ground on Mt. Everest

by Kunikazu Noguchi*', Masaharu Okano *? and Itsuro Kudo *!

Abstract . Measurement data on the exposure rate and the lcm dose
equivalent rate stemming from gamma radiation from the ground were
obtained at altitudes from 4,450m to 6,350m on and around Mt. Everest.
From the results, it was found that the exposure rate has a maximum in the
vicinity of altitude 5,280m and a minimum in the vicinity of altitude 6,000m.
As a result of decomposing the exposure rate stemming from gamma radia-
tion from the ground into its various components, it became clear that the
cause of the maximum in the exposure rate in the vicinity of altitude 5,280m
is that the exposure rates stemming from *’K and radionuclides of the ***U
series both reach their maxima (at least among the values at the points mea-
sured here) at that altitude. It also became clear that the cause of the mini-
mum exposure rate in the vicinity of 6,000m is that the exposure rates stem-
ming from *’K and radionuclides of the ***U series both reach their minima
(at least among the values at the points measured here) at this altitude, while
the exposure rate stemming from radionuclides of the ***Th series reaches its
2nd lowest value among the points measured here.

ER . IRV ZRMEZOEBMBICB VT, EEH4,450~6,350m £ TOKH
BOEDOF < BIER T ABEHEERL 1onfiEL4BRICHET 2ENT— 4 215
720 ZORER. MEFIFESS,280m L TRAM. E&E6,000m f3% TH/MEIZ
GBI Ebhrot, RKPLON Y <HICERT AHMEREY KW T L1208
L7ckE SR, BEE5,280m i CRREENRKMEIC 2 > 2B HIE, /1) 724408 &
By 7 Vv RYBREICERTAHEFSF LD ICHEREO 2P TRIB VI LIC L
5bDTHDHZENHEPIZh o7z, F 72, HEE6,000m THEERDSRK/IMEC
ol fHEIZ, A 7 A40B LY T L RYIEMICER T 2HERN L B ICHlE
WEOLPTROE, M) 7 LRGSR T 2 BEZNHEL SO 22T
2EBIENZ EIZE B DTHAEZ L OO IR o7,

1. IC®IZ

93

TOFRELRT - & & SERMEOHRBGHHRICE S S TEL, HABEHH
ORI, ThPHFHOTRTOANV LI DbELIDOTHY, TLEHEICbZ>TA

*1 AA KM, School of Dentistry, Nihon University.

*2 @O

F B 4. Radiation Effects Association.
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HEKICIIEI—EORBETHFSLTELLW)IZLTH S,

NESEICHT 2 EABEE, BETO 2B ATHEHR L Y BABRSRO T 25135 212K
EpEFEERTAIENbPoTwE 720, HABFR»OZ 5 NHOBBRREL REL
CRBICEERILTH L, T2, BARBITROBEIERICE o TREI(ELRLZD, 5
FRICE o TENLBITRRZOH )R - FRIEFEEICHEKRECDIDTH 5,

AR OMIR & L Tld, RIMRE & RANARIE L 1CKHT 5 2 LT E B, RIMRIEIR
FELT

(1) WA E T h b RRBGHEE

(2) BEMBTICE T I RRBGHERE

(3) HERDHELD LKA ICAST 2 —KFHBPKREBET 5 F v ZRBREL L O

FHEEMEER % LR ET 2 ZRFHR
Db, —7, BRBEIAERICRY AT RARGERETS 2,

19954 3 Bk ~5 A LA T, EES5D VL ) THAHOMIME THAKFEIARL R
NEILBE - 1995, OFMAEHEE L LTIV AN (8,848m) B & % D FEL O G
ExTHHEICEITNA, botd, EBRCHZELZEGIRSTH#H6,350mETTHo
720 EBRICEZRFEBOFETRS . ZRFH RO BT, KbORAEGHEEREIC X
BHUIBOEFNFNIZ OV TEEOHERZ HVTHETTo 7245, & 2 TIIEKIE Nal
(T) ¥ FLb—2a yVBRUHICL D2 RABFEEEICER T2 K2 507 > <O HlE
BRIZODVTHET S, IRVAMTOEUFHZIIEALLRL, CORTERNT—FITKRE
RELAFEELN TS,

2. WED X U

IRV MBI BHEEIX19954 4 ~ 5 B FAICfTbNhz, DTG T RESHREIESE (&
EEIIHI2k) 2oy 2Ty ZICANRTEFRICEA Y, EH6,350m ORELMA» 5
5,150mDNR—2Z « F ¥ ¥ IO TFIHITT - L EEBEHNE Y To 72, 72, 56,350m
OFHEHEH, 6,000mDE2F ¥ > 7, 5,500mDE1LFx¥ 7, 5,150mDRN—Z + F ¥~
T A 450mDF 3 VU EEORFIBE TIEAREXITo 72, ERBIEOMESL & U
HREEBED L — b 2 K3-5-11IR T,

KRS ICER T 5 7~ < BoflEix, 76.4mD I Nal(Tl)) ¥ »FLb—3 3 ¥
BHE. 1,024F v YA VEBOHBBIP2 NS v s F—F4F - 7=7FLa—Fhbik
LAREAT VI BARs b A= (TuaWE)V P2 HC o, BEEE LTV
VEMEFEA L, T 5 OREICIE, TR —F 44 - Ay b7 —7 05H) &f
HL7,

B Nal(T) > FL—3a JRHEIIRE L FAREF LD IBERTEBY, RET >
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Fig. 3-5-1 Positions of fixed point measurements and routes of continuous moving measurements on
Mt. Everest.

SRAELZ EICECHWLNRTWS, B, EBICHVZZEKE NaI(T) v >FL—3 3>

TR 27 3 ARE6,000m LA EOBECTOMAIC bR 155 & 5 12VER L 7 IR S A 0 45T
an (G HGAF T3 W 2

=N

S—22218) T, 5REEIX £ Y L137D661.65keV DA > <1z
FLTHT.8% (24CTHLU—20CIZBWVWT) TH 2,

FRATIE, DRSS N/T— 5 2 BHOA v 5 — T 24 A% BLTISHHOER A~ P Lk
LTHEREL, ¥y rt7 (RM)v¥ry) P00k Tiiort, EATIREEL
FTEOWMWEZIToTVEOT, 1HEICOEIBEOEEARY PLOF— ¥ ELNL 7280,
INCOFPHZLOMEDT—5 & L7, EHEBEHNEDT— 5 id. 155 BOREYEEHED
SEBLUCEEOHMEEZ., BOBOFOREBLUBEL L1,

B, BEREOHEMIIERD T~ LORBEYESICTHERT, ML CIHEMTH S
RTERL, BB THD C kg KRET 2541213, 1R=2.58X107"C kg # VT,
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BEAHEER (C kg /hERDLIIZV,
3. fEEBIUER

RKEH R ICRERT 2 k2 07 < HOREHRER («1R7h) BIU 1 afiE

WEE (nSy, h) OELITEOEE Y F3-5-11IRT, R35-126H»% L2, Kibh
SOHYIHOBERIBEL IEERT. FlFr v 7T~_"—2 - Fx Y THOER
5.280m TR AME%L D, 18,63« R h, 198.3nSv/ h Thot:, T/HE2 xv ¥ 7
(6,000m) THR/AMEEZY, 6.76 #R h, 71.0nSv.”h TH > 72,

LSREHEEREY A 7 240, 7TV RIIBHE, b)Y ARFIBED 3 OICBEL SRR E
#3-5-21R L7 SRED, Bl F vy T~R—2 - Fx v FTETEBHBEERIRAME
LhozBRIE, )T L40B L0 T Y RIIBEIGER T 5 MEFRS L b IIK3-5-20%
ATHRIBVWIEILLEDDTHL I LD DNS,

F B2 Xy v S CEBERERIRAMEL o ERIE, 7Y T 240BLUY T VR
IR RRT 2HMEENTRTES-S20 22 TROUKES, M) YL RFIBRIERYT %
WERNEEIS20 P T2EHEHIIENILIZIBLDTHL I LN DbI S, AR~
2% v v IHOLREHREERNE 2 3 v v IR THRVERIIX, 7724087 T 2R
BRICERT2HEFESE2F ¥ Y TIZROTRU AL THE I L bbb o,

#3522 Ry, F2xv U IBIUREEB~FE2 Xy THOKRMIZB TS A
o040 Y T v RIS OBRERIMBOME L IRE EHL IR LR B, ERE,
oM EOKBEIEREEDEANHEL TVD, B2XFy y TBLIUH#EEL~F 2

£3-5-1 KHASOH VOB ERL 1 o EYER GERBIE)
Table. 3-5-1 Exposure rate and Icm dose equivalent rate due to gamma radiation from the ground
(fixed point measurement).

w O B GEE 1 cm HELEF i ¥
(m) («R/h) (nSv/h)

6,350 14.27 147 .4 ABC
6,140 8.35 87.7 ABC~C2H#
6,030 8.18 86.0 ABC~C2H/
6,000 6.76 71.0 (51
5,500 16.70 178.0 C1
5,390 16.95 180.3 C1~BCH
5,280 18.63 198.3 C1~BCH
5,150 15.05 160.3 BC
4,450 12.85 136.7 Fa v ok

() BCRA—Z-Fxv7, CliEE1Fx>7, C2lE2Fv 7, ABCIEHI
HHHE TR T S,
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#®3-5-2 KA» 507 v ~MOREFHES GELHE)
Table. 3-5-2  Exposure rate due to gamma radiation from the ground (fixed point measurement).

mOE H1) 7 2540 7T YFRE M)y LRE ;
bk (#R/) («R/b) («R/D) B %
6,350 5.24 2.37 7.44 ABC
6,140 3.53 1.13 4.26 ABC~C2H
6,030 3.40 0.91 4.56 ABC~C2Fg
6,000 2.78 0.94 3.61 C2
5,500 5.94 3.56 6.79 C1
5,390 5.57 4.87 6.35 C1~BCH
5,280 6.60 7.80 4.15 C1~BCH
5,150 5.61 4.04 5.00 BC
4,450 5.52 2.58 4.65 Fa vk

() BClEN—Z - Fv 7, C1ldE1Fv 7, C2i$E2¥%+ 7, ABCIERERLE
BT 5,

FrrTHORBIIEEMEEDERRITLAL R, b LAHEES FICREGORE) »
P D EELL Tz,

—HI Vo T, FBRETROAN ) 7 440, 7T LRI, b v L RFIBREO R 3
BETOREL D DEBU LSV, KMEZEERT 2 E500EVA, Zh o ORREHERRE
DREDORVERBL TS0 EEZ 6N, 2B, AR TRIBIHERTERL 2
pCi/ g B TRAABFUEBEOFRIBE Y RRL L) L T2HA101E. ROBREREKE
TR 2 B S v,

711) %7 2540 :0.18(#«Rh)  (pCig)
T v RBIRHE : 1.82(#R7h) ~ (pCig)
kY 2 RGIARE D 2.82(« R h)  (pCig)

EROBELAEIE, KboHEHICHE I RRIEEEERS AL, Bov T~ RFB
UMY Y ARTNIABFEE IR Y Lo TR EIRELTRO OGN DTH LY,

RIZ, KA H0H < HOBEHERLE | ool B Y EROMEFHBE N ERE R % £3-5-3
R T . BERISGHEORY EREDRES L UBEOHBELZHoTWwa 70, EallE
IR EREBIVUEBEOAHEESARE VY, ARI2SEOFT— 2 L b0, #hizh
WCEBELRZT7T—9ThreBbhb, 2721, 7= OBIPZVEIIZEREZIIR860m &/
EAAN

BROZ LGNS, KD S07 I HOBEHREFISE L ZEBRTH S, F/2, B
EREM~F2XF v THBLIOE LI XYy T~RN=2 - 5 0 FHOEER6,100~5,800m
DEHTHRFHEFTIMBOBEI LR TELS 2> TWVA I ENDb2 S, ZORKRITESHE
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%£3-5-3 KMALOF Y vHROBIHEE L 1em HELER (EGBHNE)
Table. 3-5-3 Exposure rate and Icm dose equivalent rate due to gamma radiation from the ground
(continuous moving measurement).

B HE G 1cem fREYEE i &
(m) («R/h) (nSv/h)

6,110 6.06 64.5 ABC~C2H
6,060 5.89 62.5 ABC~C2H
6,030 6.51 69.2 C2~C1M
6,000 10.56 111.9 C2~C1H
5,970 11.59 122.6 C2~C1H
5,940 9.77 103.6 C2~C1MH
5,870 8.75 93.2 C2~C1H
5,830 9.93 106.1 C2~C1M
5,810 10.46 111.8 C2~C11H
5,760 12.61 134.8 C2~C1H
5,720 15.91 170.5 C2~C1M
5,690 17.36 186.3 C2~C1M
5,640 1%.13 184.0 C2~C1H
5,610 16.40 175.9 C2~C1M
5,580 17.31 185.7 C2~C1H
5,550 17.13 183.9 C2~C1M
5,530 15.94 171.2 C2~C1M
5,480 17.11 183.4 C2~C1MH
5,550 14.84 159.2 C1~BCH
5,470 14.41 154.4 C1~BCH
5,400 16.63 177.8 C1~BCH
5,360 17.91 191.9 C1~BCH
5,330 18.15 194.8 C1~BCH
5,300 18.90 202.5 C1~BCH
5,250 16.77 179.8 Cl1~BCH

(F) EHEBHEEORA L., BEEERLH Y Y440, 77 RHIGME, )7 LR
O 3D 5L TR TH B D, KIREICBLCIERE AL 72,

DERBLTFEOLVLEDTHA, EHI1I2, LEo2Fv o7~ 1Fy > 7HOESES,300mff
FE TR EESREREIC o TV AY, COFRELEHRMNEOKREL T FEOLZ
LDTH5A,

4. T & ®

INRVAMEFOREDIIBIZHB T, EE4,450~6,350m T TORKMDS DT V< fHOR
EHEERE 1o BYBROBICHT A2 ENT— ¥ 287, ZoORKR, BEHRERIIFE]
FY T ~NR—R - FxUTETRAME, E2F ¥V ITRAMEICE S Z bR o, K
WHASON VI HBIRERT IHERL RS T LT LR, F1Fry v F—R—-2 .
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¥ TR THRARERPRAMIC 2 > 2REIE, 71U Y2408 L 057 5> RFIKHEICER
TOREBFEP LD CHEREOZATRIBVILICERT2b0TH 22 EAHL 5o
Gofzo Tz, W2R v Y T CTREMBRIRMEIC 2o 2 BEEIE, AU Y A40BLUY S
YRIBEICER T 2 MEFESNEREO LA TROE, MY v A RIREICERT 28
ERXPUEMETOLPT2HEHIENS LIZL2b0THL SO o7, S50,
LROBRIE, BROZ LD EHRBEHEOHEL b X —K LT,

BEXH
1) Okano, M., Izumo, K., Kumagai, H., Kato, T., Nishida, M., Hamada, T. and Kodama, M.: “Natu-
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3.6 Measurements of Radiation Intensity Inside and Outside
a Highland Tibetan Private House

by Kunikazu Noguchi*!, Masaharu Okano*? and Itsuro Kudo ™!

Abstract © The radiation exposure rate was measured inside and outside a
private house in the Tibetan Autonomous Region of China. As far as can be
seen from the gamma ray exposure rate and the cosmic ray exposure rate,
the indoor exposure rates can be classified into 3 groups: on the 2nd floor, at
the entrance to the 1st floor and in the rest of the Ist floor. In the 1st group,
the mean gamma ray exposure rate was 17.50 «R/h and the mean cosmic ray
exposure rate 15.81 «R/h. In the 3rd group, the mean gamma ray exposure
rate was 20.48 ; R/h, and the mean cosmic ray exposure rate 10.62 s R/h.
The reason why the gamma ray exposure rate was higher in the 3rd group
than in the Ist group is believed to be that the round stones of which the Ist
floor walls are made have a higher concentration of natural radionuclides
than the earth of which the 2nd floor walls are made. The reason why the
cosmic ray exposure rate in the 3rd group is lower than that in the 1st group
is believed to be that cosmic rays are cut off by the construction materials.
Both the gamma ray exposure rate and the cosmic ray exposure rate in the
2nd group are about midway between those of the Ist group and the 3rd
group. The mean lem dose equivalent rates of neutron rays were 31.8nSv/h
indoors and 41.4nSv/h outdoors in the town square. The reason why the lcm
dose equivalent rate indoors was about 23% lower than that in the town
square is believed to be shielding by the construction materials.

B 1EFANY FHEBERKOREORANAOKSHHREROMEZIT o720 7
UTHMER L FHBREE L RARY , BRBERIIHICOHETE L, T4
bt 1B 2BES. S22 I BAOORRE. 3 HEzofho 1 BT
Thb, B1IHOFEYT Y T HHEERIL7.50 R h, FHFEHEMERR
15.81 uR/hThotz, —H. %3 HOTHH ¥ <HMERIL20.48 uR7h, F
PR B R310.62u R h Thotz, EIWDOF ¥ THMERLE 1 L
WEh oD RIE (1 BOBEH) 25t (2BoBEM) &0 b RABEHERE D
BERE oL EEL LI ENTER, T2, 3 BOFHRRERIE
1B ) Ed o 70 R FREBABEMEHICL > TRAFIERS NP L EER
LI L TES, BB YRR ERB LUFHBERERLLIE 1B L
O 3BOIIZTHOETH o 720 PHTFROFY 1 acofRE L BFIIENA3L.8,
EA] . 4nSv. h Th o 720 EHICHSTEAOD 1 oo Y EFRHH23% v
DUEHBEMOERIZLIODTHEEEZDLIENTE I,

*1 QARKSH %50, School of Dentistry, Nihon University.
*2 @it 2 . Radiation Effects Association.
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BLENS D, NPBREYO P THERTEHFHE LTIE, LT
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1

(2) FHM
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D3IONEZLNE,
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VBECOMEFICL > T, HASHRIC L 2 EROFEHERE 4 IEET 2 TE,L . &
EYANOBSTRERICHT2HRE - s T ToonTwal ™, LaL, mEF~y
FEBROBEDIIOVTIE, T LHE - IRIZIE LA SR O,

Abf7eid, HRAEEOREY L YV bITRBRANOEGHEER T 20E - FE 2435
B OPEF Ry P HIEXORFZOZBANO RS HELEZHEL-DDOTH S,

2. WES X O

2.1 BIEZAR
EE4,450m D F 3V UK (AOR250N) O 1 RFAHESEE LTRIRL, CoREB
FURR % #ER L -H#EHIE,
1) N=2Z+ Fvr726HBETH 1 ER2053 0BT CETICS YV AIELeT
Lol k
2) RFIIRTLLAZBEMBE LAMENEFNY OB TH o722 &
(3) HARFINLZ MEBOMEK - 2MAEHKE (BARKPEE T 2Bt
B) Lo TCOREVFBREZHHREPSFELIHAES ATV E
2ETHB, BB, H3-6-LICZORFOBEY 2R3V, SE» 0 2 OREOEEME %
TS 2R, BT IBETBRTAAGE L., 2BEBRTRESMEbR TV, 2B,
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(b) RE 2B&E2 [

®3-6-1 Fv b ARKOHH DY
Fig. 3-6-1 Plan of a private Tibetan house.
(F) HHo¥TFRBEEFSZRT,

HEIZTRTI9954E 5 H 4 ~ 5 HighF Tithih 7z,

2.2 BERSOBRFBREFROHE

BURGT bbb H ) Y L40, 7T YRGB, MYy LRFIBEORE T 57 2 <iiB
FOREEGERR S ORSSANEICIE, BEAET6.4mOIKE Nal(T) ¥ FLb—2 3 &
Hee 1,024F ¥ Y ANVEBSHRBIV2 NS v 2 F—T44 - T a—-Fhbib
WMWY <A~y bax—% (7aA@E)Y 2B TiTor, BREIE1ITVAY
FibEEE L7, F— 2ol ROt —F 44 - hEy b 7—7 Q0TH) M
L7zs

BRI Nal(TD) ¥ > FL—3a VRIEESIIERE L HSEEs L b ICBERTEY, BRET ~
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YRAER EILCHAVON TV, 28, EBICHVARKE Nal(T) v FLl—3a v
B2 3 R6,000m L EOBETOMAIZ DI 2 55 & 5 IT/ER L 72 EiRESEH 0B
an (G JERF THEME, S—22218) T, SMAEId £ 7 L137D661.65keV O F > Iz
FLTHT.8% (4THB LU —20CIZBWVT) THh 5,
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LTHAEREL, €= o37 RN v ¥r ) #0008 TiFot, 4B, THEE
%&ﬁ@ﬁ&@&ummvuimﬁﬁﬁmﬁL‘L%M%%k*%%k@mﬁM%uio
TRD LN BERE L O CFEEBERS I L 2 BEHEER 5 10 LRI =%
2) L LTEHLA,

2.3 HHFRSD 1 cnifBYUEFEORTE

FHBROPEF G OMBREOBEIIPUEFF — <1 2 —% (TPS—451S, 7 O 74 ({HHE)
TRV, ZOH—RAM -5 3°He KOG BEL2RBEB A, P ET 258
15,000keV £ TOJEWZ AL F—FHHT 1 en BB LU ER2PETEX B LI ko> T 5,
T2, HIEFELBEN TV, BIEIXKEZ40~60571F EHEFEL LTRD, Shi
HWEEZ RO,

3.1 BRERSORHFHZEERL AL

FavVINOREDOIHE FNBELTH-TWAREZKR), REFLOBY B &
CIRG DR ER R % FK3-6-1ITR T, RAMSHMEREICER S 2 7 > v B EE L FEHEE
BREAGFIL-EHERIE. BEEORBNT30.54~33.77 xR h, RFELOED T30.29~

33.21 xR/ h, IE¥TI30.10 xR/ h E WIAERRL, KEIEdh ol LEL, Hroi
MEBRLFHAREFEDTHEL TR TALLE, 20HGEIKELELLI b2
%f‘r%@ﬁyvﬁﬁ§$@m3mm/hf\M%Lt&#fu%¢@@véoto
T, FHMRMERIEL7.274R/ W T, WELAZZATRADETH o7, BWELZOIR
LAFPZTTHEH, 73V HoOMOBFRTORABEOETHLETLE, ThoDfEid
FaVINOMERON I HHBREEB L UOFHBEBERZ2ELTVL LWL B,
%:\w%ﬁwﬁyvﬁﬁﬁi ?%ﬁﬁ ReRorl, 3FIHTECTELZ L bR S
Tabb, BIFHEATEL~4, F2HEIWMES, FIHIKLET7 ~10CTH 2, £ 12
R 1z &54«3@+m:f :b/?%%ﬁ #1316.86~18.21 xR “h (*F3517.50%£0.55 «R"h) .,
FHMAEMEFRIL15.37~16.19 2R “h (F1515.81+0.40 xR h) Th 5., —K. & 382
1BIZH B 4 DOFRBT, HY vHMHESRIZ20.01~21.05 2R h (FH#20.48+0.54 xR~
h) . FHEHEFII10.42~10.83 xR h (F1510.62+0.18 xRh) TH 5., £ 1E LIt

%
&
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£3-6-1 Fv F \RROBRWII o RETHRESR (Bl

Table. 3-6-1 Exposure rate inside and outside a private Tibetan house (ionizing component).

- Y AR E R FHAMREE SR
(#R/) (#R/) (#R/)
1 16.86 16.10 32.96
EhE 2 17.47 16.19 33.66
iz 3 17.47 15,37 32.84
e 4 18.21 15.56 33.77
EBEE 5 18.67 12.81 31.48
6 —_— — —
hE 7 21.05 10.42 31.47
HhE 8 20.01 10.71 30.72
iz 9 20.02 10.52 30.54
EE10 20.82 10.83 31.65
EYH 1 16.26 16.96 33.21
@Y 2 14.58 15.71 30.29
TN 12.83 17.27 30.10

() APELLTEELTV20OREEES 18402 T, HE3 ~10E3W
BrLCEbhTWw, BE6IEIETI TRk TwOBlET
Ehhot,

RpEHEIBIN BB ERIWT%E . FTHEREFEIFIBBE Y, FEIHOT V<
BRERPEIRLVEP - 2ORAA (1 BOBEN) 251 (2FEOBEHN) X & KRS
UBEORENBP o720 EXBLIENTEL, $/2. E3IHOFTHMREFTIE 1
BLVE o 7ORFEESEEMBCL > TRFTIERSNADLLZEEEX LI EHNTE
2, B2HOMBS R 1IBALNZA->TTCOMBETH 5, # v vHRHEERS L FHR
WEELLICEIBEBLIUEIBHOBIETEHOBETH- 2, ZE, 1BAD N7 AAMT
TETWVWAIYL, BIUIBAONRTOEMIAATHERZCETTETVWALLTHELE
ZAHZENTE D,

REELO@YIET Y IEBERPLSE I VEL. REEN L VK o7z, £/, FHR
BMERIFE IV, REBNIVE P o7, STHIIRFOHR GLA) REMOZETD
BEEZDIENTEL, Thbb, RABSHESEOBRENLE L) BVEEMHTTSE
TVWARRPBYORELZZT T, BHVOFVIHRBEERPLEL LY IE ko7, TLT,
RLBRYOEF R L > CFHEREFEPLHE LV VB 2ot EXHIENTE D,

3.2 thMFHESD 1 cniFELEEL NIV
FaVUHORE2EO AFEB L OLEONEREY E3-6-21077T,. 2D 4EHED
AEREFRIZL-DIX,
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®3-6-2 7y P ARZORANO 1 enfiid B @=s (hIEEFH5)
Table. 3-6-2 Icm dose equivalent rate inside and outside a private Tibetan house (neutron component).

1cm HEYER

% B

(nSv/h)
HE 1 26.0
TP 2 31.5
EhEE 3 37.9
HE 4 31.6
n % 41.4

1 APBELTV2DR 2D (FLLTHELIBLV2) THLI L

(20 1#H2ZHEW) BELEOHIH»S 1 HETOMENTE L o722 &

&L B

HFEEFHO 1 enfiE Y 23 ILENA26.0~37.9nSv. h (*F3931.84+4.9nSv. h) . LA
41.4n8v, ' h TH o7z EBICHRTEND Il en i B S BERDN B L £223% K0 3 EEY D
EH#ICE250TH2, BEOLLIFIKEHGSOELMETIE, L) —B1aflE8LEFIEL
LToTwhbotBbhs,

3.3 AU ROBHREROKEFZE

KNSRI IRRA T 2 7 YR ET L 7)) 7 240, 77 2 RHIERE, 1w LR
BREIZGEELZ, 73V U HoORZROHE, REF[LOBY B L OLEOREHREZE
3-6-3127° %,

BT, LHIE A 7 L40055.44 4R h T T VRHIEAES2.56 « R h, MU A RTIH
TEA%4.59 4R "h TH o 72,

Kz, 108BIZOVWTHRAE, TE1 ~4 (BEB1H). WES (FE2B)., HRT7~10 (5
3E) ODIWMIIDHETELI LN b D, 2RICHE4OOHEOE 1 FIE S ) 7 24075
6.76~7.53 R h ((F¥7.11£0.32 «R"h), 7 T v Ry A2.37~3.58 uR"h (*F
3.01£0.61 R h), bV ARFIBFEAT7.01~7.58 xR “h (F3§7.31£0.23 xR h) T
Holzo TNIIHLT, 1BECHB4O0HEDEIBITIA ) 7 £40538.22~9.15R h
(F358.7240.46 uR7h), 7 T ¥ RHIFEAM.10~5.18 »R-h (F194.77+0.47 uR"h) .
N LRI EREAY6.18~7.37 uRh ((F396.644+0.524R"h) Thorz, H 1L AR
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#£3-6-3 Ty FARERORMWILO 7 HHBEERE L KIS O 7 HAEER
Table. 3-6-3 Total gamma ray exposure rate and gamma ray exposure rates due to each component
inside and outside a private Tibetan house.

Y R #1) 7 140 ZAZZ- Y1 I R P

% (4 R/h) (uR/) (#RM) (4R
EhE 1 16.70 6.76 237 7.58
HE 2 17.48 7.05 3.09 7.34
EhE 3 17.70 7.11 3.58 7.01
=4 18.20 7.53 3.34 7.32
EE 5 18.38 8.05 3.27 7.06
I 6 — — — —
= 20.82 9.06 5.18 6.58
HhE 8 19.50 8.45 4.88 6.18
=9 19.55 8.22 4.93 6.41
R0 20.61 9.15 4.10 7.37
ED 1 16.31 7.36 3.46 5.49
H# 2 14.83 5.87 2.30 6.67
L % 12.59 5.44 2.56 4.59

(F) 7 HBEROMEIZ, H) T 2a40, 7T YRIIBLIV MY YA RFIOREHEEEOM
Thhrb, 5P, BT LEOBEIZLY, Table. 3-6-1 D7 HHREFOEELLHT LD
=Bz L Twiwy,
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CEBREHELEVEIRL, BIHICEDLILITELLE) N, A TE2REL LI
B E 0,

REREBO®Y ., #7840, 77 2V RFIBME, M) 7 2 RFIBEICER S 2 EFH
BOBOLEEINEL, REBNIVEDI o7z, SHIZRFORSLEVOXETHL LER
BIEHTED,
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4. %% e

mEFRy P HEXORZOBRNNOBEHREEORE 21TV, XKD L) simz 7,

(1) BHoF v <#@@ER1312.83 R h, FTHEHEMERII17.274R/ "1 TH o7,

2) FrBHEERLFTHEREERLRLZB), BRNKERIIIBICOTETE L, &b
b, £ 2B, 2B IBAOORE, £3FEZOMD 1 BTG TH L,
E1HOFYT Y RREFRIILT.50 R0, FYFHRHERIZ15.81R /D THo
720 —H. BIBIOFHT v HHEERIZ20.48 xR, FHFHMEMEF310.62
uR/’MTholz, EIWON UV IHBEEFEIHIVEP o203 A (1O
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3.7 Comparison of Radiation Intensity Inside and Outside between

a Highland Tibetan Private House and the Hotel Himalaya

by Kunikazu Noguchi*', Masaharu Okano *? and Itsuro Kudo ™'

Abstract - In the courtyard of the Hotel Himalaya in Kathmandu, we me-
asured the exposure rate of gamma rays to be 12.53 «R/h, and the exposure
rate of the ionizing component of cosmic rays to be 4.64 « R/h, for a total
exposure dose rate of 17.16 x R/h, Meanwhile, outside a private Tibetan
house in Chodzong Village we measured the exposure rate of gamma rays to
be 12.83 «R/h and the exposure rate of cosmic rays to be 17.27 «R/h, for a
total exposure dose rate of 30.10 z R/h. The difference between the cosmic
ray exposure rates at the two locations is due to the difference in altitude.

Comparing measurements in a guest room of the Hotel Himalaya with
measurements inside the private Tibetan house, in the latter case the gamma
ray exposure rate was about 16% higher, the exposure rate of the ionizing
component of cosmic rays was about 3 to 4.5 times higher, and the total exp-
osure dose rate was about 62% higher. The difference in the gamma ray exp-
osure rates is mainly due to the different concentrations of natural radionuc-
lides in the construction materials used in the two cases. The difference in
the cosmic ray exposure rate, which had a large effect on the difference in
total exposure rates, was due to the difference in altitude.

EE: KTV EITVYOEON Y CHHEFIII2.53 4R b, FHREE
WO ERT4.64 xR h, EHRERILT.1I64uR W Thot, —F., FaV
HFRY FARZERNAOY Vv HHEF312.83 2R "h, FHHERERE
17.27 uRh, &#E31330.10 4R "h TH o7z, WEDOFHHMERDE X
EEOEWIILD, ATV EXTIVOEELFNy PARRLERND L, $
FZOFDRE LY F v BB EEINI6%. FTHEBERS OBRERIK I3 ~
456, AERERFHR%E V., FYIHEREROBEVIIEL L THEOREN
o eI N s KA SREDREDENICLEIDOTH L, /2. MEDOFH
EEEROECIEGOBENILLH DT, ITNPEHEEOENIRE (B
LTw3,

1. I

AT T 5 IR % BB & v 2%, BARBEHROMBERBITIC L > TRE 5
CERHONTWVS, ZOBERIREL LTZEOBFHOBESCEEDENIZLL, T2bDL,

*1 [ K85 80, School of Dentistry, Nihon University.
*2 T 21 4. Radiation Effects Association.
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(a) xE1EH?

(b) RE 2FEERS

H3-7-1 EF~y PARROMBY Y
Fig. 3-7-1 Plan of a private house on the Tibetan Plateau.
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Fig. 3-7-2  Plan of guest room # 407 in the Hotel Himalaya.
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3. MRBLUEsE

APIPADETN - EITXBIPFARY bOF 3 VU NOREORIEHE R F3-7-1
[N

T, BTNV e IVIEDOVTHRL L, BEOBRBRIIY V< HHEERD12.53 xR h,
FTHMEMET OMERY4.64 u R 'h, EHEEN17.164uR "W Thot 1 HFFTHH
EDTOMER %I LRV BV, BELLEATIL - eI 7Y OHBLEOBET I
BETHhoLBbhir, 72, FTEHEBERIIOVWTIE, & vy XEROBERIZEVET
HrLEbhs,

BTNV eI FVORZIZWTFEO FTHNY FEEBEAINY FED 2 ETORIERET
HEN, RERIRV, —F, FUIHBEEFIFTHNY FEOFPEANRY FEL) L
6 %"\ CHIEFTHINY FOFTHEIZRAL - NZX 22y b2HY), ZOBEIZET
N KRG IER T 27 v BOBBI L0 THLEELNL, EBLI~R2 L
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£3-7-1 K7V - e TYBLIOFRNy P \RROBRWILORGIES (BHEBD)
Table. 3-7-1 Radiation exposure rates (ionizing component) inside and outside the
Hotel Himalaya and a private Tibetan house.

i - Y R FHEMER EREE
(1 R/h) (xR/h) (x«R/h)
H- b VYDEZRIOTHE
F7ENxy Kok 16.89 3.49 20.38
% fllNy Fo Lk 15.94 3.52 19.47
H-vvovoor— 10.70 3.14 13.84
H-b<xI3VYDRE 12.53 4.64 17.16
FavIiFRy 8 NRF
1R 4% (5538 20.48 10.62 31.10
2R 4 B1ED) 17.50 15.81 33.31
F a3V U OIRY 12.83 17.27 30.10

(F) FaviHoFr~y PARZOBESEHIIEESICLS 3.6 BT~y P ARROBRNIOMK
SHEEROHIE, xRSz,

BEOH I HEERIN0%E V. SNIIEZEOBREME 2 810 & £ 15 RS
CRRT LV IHORB L b0THbEEbNL, —h, BLINZ LEZOFEHR
HWMERITHU%E, TNEFEHESET IV - XTI VYOREMEIC L - Tlfksh 7z 2 &
ErbnrtBbhs,

AFNL LTI YOUVY —DHEROY—12Ho72BA ADLETITo2bDTHAED, I
YRR ERAN0.70 xR h, FHMEBEHER T OMEFEL3.14 R "h, EHEFA13.84 4
R/ Thol, BRERZLLNTH v vHMEEIMEV 0, RABSHESEORE DI
FIERVEEMEAEDLNTVwAZEIZE200THI PNV, 5T, nE—id
FVWEBTEDLNTED . RELFELDELs,IC5EL, BoRHEORE L HIESHAT L O
BRSO VBN T WS LICE B0 DTHEL DM,

Ko, FasvHOFRy PARRIZOWTRL &, LHOT VI HHBEEFRH12.83 1R
Jh, REHGEEBERS OBERN7.27 xR, EHEFEH30.10#R "1 ThHo72, RGO
HYIBHREBEROMIAT I - I Y ERER L KBIE TN RABEHEREDRE
BT AR, MBEOHVAZICAENZEVIRZVE ) ICEbIh, LAL, MZEOFHMR
HBEREIKECRR), A7V eI VYOREL D Fa VU NOLGEOHTBH3.THELE
ot CNIIHMEOEEDEWVIZL AL DT, EHL,450m D F a v I OILGO T HHE
E1,350mDETI - Y IVYOEL) OFHBBEFEIE VI LILLEbDTHELED
Nize 2 LEFHBGEROECEZRBL T, EHEFEIATV - X TIVOEIDF =
VUNOIEHO I TGS Er o7z,
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FRy PARZTIE, 25 (B35 L 1S FE1#H) tTREAZoTV,
Ay MRERIT LRI 2BEEHT LV 0T%E <. 2T 1 BERSOREMETH
AHAEL 2HEBTOREMBCTH L L ICETN A RRIEGIMEEDOBREDENILSEH D
ElRbN, =, FHERERI 2EHSOHH 1 BEEHRS L ) #H50%8E <. Tt 2 BEE
& 1M OFEHREMLS OEBBDEOENILLZbDEEDL,

HEMELTHT N - eI VYOEREF Ny PARFERZHARDE, BEOFFEEZ LD
YRR ERDKIL6% . FHREHER S OMEEIR 3 ~4.50%5, EHERIHN62% B,
MEOES> TV IHEICAENZE NI ZVOT, FyYHEEROENIEL LTHZO
BEMEICE TN RABFUBEOREDEVICL 2 0L BbN, £/, BEOFEH
HWHEFROEVIESOEVIIZLLZLDT, IAHFLSHEROEVICAEX (ML TV &
JIicBbii,

RAMFHEBEIER T 27 2 < BREEEZ S ) 7 440, 75 2RI, )7 4R
BABIC B L 72 R % R3-T-210 R T, K3-7-2055 R 13 LR DR F LM%+ N CTEMT
55DTHHEVZD, BB, FTIV - LI VYDOEELF RNy N NRFOBREMEOEN
AR R EEOMAP SR ALY, #7408 MY ARFIBEIZTF Y PAR
FZOHBATN - eI VYORZLNVETHCEASH S L) ICBEbREA, KEXkdo
720 GLARELZEBECDHLDIEY TV RFIBHEDT T, FRy PARFD1H4E (83
) OFBRTN - exIYOFELVRH2H, 2H4E 1) TlATLV-evIY
FZLVHLIMBLE,I -2,

R3-7-2 KTV - X TVYBLUTRy P AREZOBNIOEIER A~ ~ i EE
Table. 3-7-2 Gamma ray exposure rates due to the different radionuclides inside and
outside the Hotel Himalaya and a private Tibetan house.

" ~ 711 77 240 5 v AR5 N L RE
b By
(1 R/h) (xR/h) (#R/h)

H: b3 I VYDEZ7T5E

F7H~Ny Foo b 7.49 2.42 6.71

£ fllxy Fok 7.21 2.44 6.05
H-exovoor— 4.37 1.96 3.76
H:evI5VYDRE 5.04 1.59 5.79
FavuFNy P ARRE

142 (538 8.72 4.77 6.64

2REAE 1R 710 3.10 7.31

F 3 VU HOLY 5.44 2.56 4.59
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4. i

AFN - eIV EBBTFANY P AREORNIMC BT 5 BEHREFROWEZI1T . KD
£ w7,

1) AFN - LITVYOEOH V< HHEFIZI2.53 4R "h, FHHEEHELTORERI
4.64 uR/N, EWERIFIT.I6 R M THolzo —F, Fa VU HOLREOT < ifE
#(312.83 R h, FHEMERIFI7.27 R h, &HEFII30.10#R "W THo 7, MH
DFEHEREROBRVIIBEDEVIZL S,

(2) m%w-zv?%@%é&%NyLAE%&%mNét‘%%@ﬁﬁm%ihﬁyv
BRERIHI6%, THEBERS OBEEHIF 3 ~4.5f., EHRERIHE2% V. TV
< AR E R withfW%@E%Hﬂ HEINDRABETEREOREDENIZL S
%@T%éoit\ﬁﬁ®$ﬁﬁ$%$®imihm®$w L0 T, ThPEHRER

ICRESRBLTWS

3) ATV b TIVYOEELEMT Ny N ARFOEEMELOE 2 AR A >~ < i
BEEOMEAORAMY, #1) 7 2408 M) v ARFIBRIIKRE 2o 7285, 7T ¥ RYIERE
WKEXZEVADY, TRy PARFOHTHETIV - eI VYOEZELNHNL3~ 20
Moz,

BEXE

1) BTERsRg - REWE, 175, 169—193 (1982)

2) WIS, AR, FRKER. BEEAIME. MBFE | Radioisotopes, #44%, 19—22 (1995)
) RAKER. M. FEKER], BEEAME, PATHE | Radioisotopes, 55447, 33—35 (1995)
)

)

= W

WEA, FHESR  “HAKRFEIANL Z BILP-1995 FTRAHRES", £ 5% (199%)
Okano, M., Izumo, K., Kumagai, H., Kato, T., Nishida, M., Hamada, T, and Kodama, M,: “Natu-
ral Radiation Environment II1”, (Gesell, T. F. and Lowder, W. M. eds.), pp 896-911, Technical In-

5

formation Center, US Department of Energy (1980)
6) BERFM. MEHREE : EEFHRE, $58%, 1—10 (1982)
7) RREEATT 0 R Y AR N VSHTERT, BERERIE Y ) — X20, HAGHT £ 5 — (1990)
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3.8 INLAM - N=Z+F¥YThbH Ty XETO
BRSO 52
HOB* - MEHEA - TR

3.8 Measurement of Natural Background Radiation Exposure Rate
from Mt. Everest Base Camp (Tibetan side) to Kathmandu

by Kunikazu Noguchi ™', Masaharu Okano *? and Itsuro Kudo *!

Abstract © We performed continuous moving measurements of the expo-
sure rate due to natural radiation from Everest Base Camp (Tibetan side) to
Kathmandu. For the most part the cosmic ray exposure rate decreased with
decreasing altitude, but we found that it is also affected by the topography.
We also measured the components of the gamma ray exposure rate from the
ground due to 40K, radionuclides of the >**U series and radionuclides of the
*>Th series, from Everest Base Camp (Tibetan side) to Kathmandu. The
values obtained varied in a complicated manner; we believe that they are in-
timately related to the local geology and topography.

BE: IRNLAL - N=Z2 - X5 T0bH by X ETOHKRSHRI R
W5 5 AT E R OB RBEEE 21T 72, FEARETITITES S 2 2
WCONTIHE L o fehs, MBOEEL PRV Ehbhrot, 7. =
NLVAF - R=R - Fx U TROH I XETOHNE, KHALOF > i
MERE ) 7540, 75 RIIBM, b YL RFEEICERS 2 BEGeEx
COBELCHIE L7z, 20D 7% )V A EI AR LBES L OB E 0l b
DOKRENT ERIEEIET,

1. It

ATHSR R T 2 8B % 510+ g, EEMEBEAD18ERESE - L2 L. &
WORBIZMEA T2 Nd HARBSHUR ISR T 2 (RO % €770 1Sy 21T T 3, 2
DWFRIL, FHAAB60 £ Sv, WS L CBREWICE T NI MEORSERED T » < s
410 uSv TH 5,

WHEDOHIBIEA TV D AP HRBEHRIEIC L > TR TV AR ERES I BB L 2 -
BOZTELTHBH, RIVEBERBERIFE L OBBEERIC L - CEHT 2, BAWEHBO &
) BRELICEEY O L CREI 2 HABE T T, BBRICEINEYT . FYY AL B
T L407% EOMGHEBIERE . BN, BESIC L CEHT 5,

*UHAKFESEB. School of Dentistry, Nihon University.
*? MBS EHS. Radiation Effects Association.
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<5z, EEAEINT 5 IC oM TEERICER T A HRIMERBRERSRE (MY 52 L
LICHORTWS, EE MELEOEETER (., ELOBMEREE) Kb lar, B
EEEREEADI9EREE I X P, BHEREA 54,000m OF S TIREF QMO 3
2. 6,000mDE S T TRHEICL %25,

AKWFEIE. EE 500 L VFOFMA, THRAKEIAL Z MBI - 1995, OFEMRAE
BEE LTERLEIALZ B L OELbEO BAREHRIRE T 5 BETHREROHE D
—EBr LT, 199545 7~ 8 HIZATTTo72bDTH %,

2. W E

g 5 % E BB O RIS ISR A A A B O HERE OB AT - TEBERBIE
It oils

KA DH ¥ B & OFE R BRSO WS EE I, EETE. 4m O ERE Nal
(T) v FL—3a g, 1,04F v Y AVEBFHEBLV2 Ty 73T 44 -
FoFLa— Fh G B TME T YA O =y (Taa@E)Y P i AT
7. BERE1T7UH)EEFER LA, F— oG, RO —FT 4% - ALY b
7F—7 (905H) MR LL,

B Nal(T) ¥ > F L—3 3 VRIMBHEEE L FitEs e b ic@EhTs Y, B’ET >
2 BAER FICECHVLORTW D, B, ERICAWAKE Nal(T) ¥ »FL—¥a~>
WS OBRDEHF 265, S—2221%) OS5 MAEEIXL Y v 41370D661.65keV DA~ Tk
AL TH7.8% (24CTHBLU—20CTICBWVT) ThHb

AT, ST — Y 2EHOA vy — 724 A% BLTIGHOERANY PV E
LCEAEREL, V=Y vrt7 (ALY v¥ry) BP0k UTor, 2B, FHMRE
BE R AF DEREEI . 3,000keV LA EEHEER I L, ERWESS L BRI L O LBIEIC L o
Tk b REREE VT RS EERSC & 2 REHRES (B 1213 IRATIE 35 il
2) L LTEHLE,

3. HEBIUEE

£38-UZIANLAR - R"—Z - Fx¥7 (5,150m) #5H¥F¥a— (2,300m) TTOH
SsHE R 2 BAREROMEER L, T, R382TEF L A—2oH bv VX
(1.350m) 3 COHRBEHRICERT 2 BEHREEOMER L2, BAROILTEH LA,
FHEERESORMEEE UT TEEHERESR, L)) &, BIIERIEZL1ED
NCAEL o TVBEIEDRbRSE, L2L, FHARERLWBORELZT T, M
6.000mEDIORMITHYTZIALAL - N=Z - Fr ¥ 7E Db, ECIEHVILPE
CTHABETHHF 3V Y (4,450m) OFFFEHEHERSB o TV A I LD
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Table. 3-8-1 Variation of the exposure rate due to natural radiation from Everest

INRVAF - R=Z - XX TIHhEHF Y 0—FTOHKRBEHIER

H3E B

¥ 5 RHHEROZIL («R/h)

Base Camp (Tibetan side) to Zhangmu.

[ N Y R FHMRER EfEF
i («R/h) (4« R/) (uR/) "=
6 :08 3.769 14.20 17.97 IANLZ bBCH,
5,080m
6 :23 4.372 10.52 14.89 4,950m
6 :38 4.015 9.995 14.01 4,810m
6 :59 4.034 9.094 13.13 4,680m
7014 3.301 8.730 12.03 4,560m
7:29 7.505 15.93 23.43  F 3 VU RTMALE,
4,450m
7 037 5.336 16.43 21.77 4,440m
7 :54 7.517 15.41 22.93 4,360m
8 109 5.582 14.88 20.46 4,310m
8 124 5.561 14.71 20.27 4,260m
8 :43 4.560 15.62 20.18 4,390m
8 157 6.225 18.33 24.56 4,690m
9 :12 6.632 21.85 28.48 4,990m
9 :30 6.287 22.19 28.48 I I T/MEIE,
5,120m
9 :45 6.171 19.60 25.77 4,900m
10 : 00 5.698 16.98 22.68 4,550m
10 : 17 5.423 15.26 20.68 4,350m
10 : 33 4.948 14.85 19.80 4,300m
10 : 48 4.889 15.37 20.26 4,300m
11:03~12:09 T4 ) —TRRAEKEE
12 : 09 4.853 15.43 20.29 T4 ) =5,
4,370m
12 : 26 3.982 15.90 19.88 4,400m
12 : 41 4.180 16.13 20.31 4,430m
12159 5.346 16.51 21.86 4,550m
13:14 3.889 17.70 21.59 4,780m
13:29 4.115 20.05 24.16 4,980m
13:52 5.385 20.59 25.97 b ViET/AMALE,
5,070m
14 : 07 5.717 16.17 21.88 4,480m
14 : 22 7.250 14.31 21.56 4,050m
14 : 41 7.909 12.32 20.23 3,880m
14 :56 7.187 11.26 18.45 e 2 PN
3,800m
15 : 11 8.925 8.932 17.86 3,630m
15: 34 7.679 7.354 15.03 3,080m
15 : 49 8.570 6.086 14.66 2,630m
16 : 04 7.017 5.811 12.88 2,380m
16 : 21 6.994 5.657 12.65 P h—,
2,300m
16 : 36 P h—DRTVE

() WESEH HI21995455H7H.,
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#3-8-2 Fria—nbH by AT TOHRBSHISER T 2 R EROL
1t (x«R/)
Table. 3-8-2 Variation of the exposure rate due to natural radiation from Zhang-
mu to Kathmandu.

VRRER TR e

HERRGR (4 R/h) (#R/h) («R/h) i ES
7 148 9.609 5.242 14.85 W h—5,
2,120m
8 :03 8.928 4.950 13.88 [E5%, 1,880m
8 :08~11:00 a5 o AEFHE CFRIS
11:00 10.80 4.210 15.01 =P RN
1,600m
1:15 11.53 3.677 15.21 1,490m
11:30 8.867 3.856 12.72 1,300m
11:47 9.937 3.828 13.77 1,100m
12102 9.387 3.809 13.20 980m
123 17 9.036 3.715 12.75 890m
1236 10.01 3.775 13.79 860m
12151 9.271 3.286 12.56 810m
13:06 9.190 3.346 12.54 830m
13 : 24 9.631 3.467 13.10 800m
13:39 8.217 3.817 12.03 1,000m
13 : 54 9.394 4.282 13.68 1,100m
14:11 9.793 4.172 13.97 RSN
1,330m
14 :19~15 : 44 ) 4oL TSRS
15 : 44 11.94 5.033 16.97 1,500m
15 : 50 7.137 5.278 12.42 1,520m
15 : 58 7.621 5.035 12.66 1,550m
16:13 7.045 4.626 11.67 1,350m
16 : 30 7.229 4.589 11.82 1,350m
16 : 45 BRI RADKTIVE

(1) HIEFEH HIX1995455 A 8 Ho

o, FREOZ 38y 5 OV, 5,120m) R h¥ - T (F VI, 5,070m) IZ2WT
bWz, IARLAP - R—Z - Fyr7TLBFESIALTHE b 00b5T, FHAMR
EEP PR VEDP o1,

#3-8-3ICIE IRV AN - R—Z + XX YT ROHF L LA—FTOHY Y7540, 77 ¥R
Mg, bU Y LRI ICERT 2BEREEOMEEAR L2, T4, K3-8-4ICIY ¥ 4—
oA NI Y RETOHY T LH40, ¥ T v RHEE, b)Y A RFIBREICER T 2 BEHRE
BOMEET LT, HEBIUHBELOED) TEETRETHLLEID, BEETHEZ
AWEICETAHEMLBEREATF LRV EY, ISR EEEITIICLED D,



R3-8-3 IARLVAFN - R—Z - Fx UV TIREHFLL—FTOAY T 140, 75
YR, b)Y A RYIEREICRER T 2 BEHEEE O («R/h)

Table. 3-8-3 Variation of exposure rates due to *’K, radionuclides of the >°U
series and radionuclides of the ***Th series from Mt. Everest Base

EERE

B UL

Camp (Tibetan side) to Zhangmu.

[ H1) 7 2140 A2 Yl RPN
72 FrIE IR ( R/ («R/) (. RIN) il %

6 :08 1.088 0.642 1.780 IANXLANBCEH.
5,080m

6 :23 1.321 1.385 1.269 4,950m

6 :38 1.278 1.179 1.264 4,810m

6 159 1.190 1.348 1.111 4,680m

7 114 1.042 0.771 1.190 4,560m

7129 2.743 1.725 2.708  F 3V URTAMKIE,
4,450m

7 137 1.636 1.113 2.171 4,440m

7 154 2.095 2.468 2.449 4,360m

8 109 1.560 1.303 2.298 4,310m

8 124 1.501 1.277 2.439 4,260m

8 143 1.228 0.742 2.357 4,390m

8 157 1.279 1.408 3.305 4,690m

9 112 1.753 1.419 3.298 4,990m

9 :30 1.648 1.068 3.187 IN U IgET/MRIE,
5,120m

9 :45 1.338 1.121 3.388 4,900m

10 : 00 1.239 1.260 2.886 4,550m

10 : 17 1.643 1.207 2.239 4,350m

10 : 33 1.439 1.055 2.157 4,300m

10 : 48 1.571 1.265 1.732 4,300m

11 :03~12: 09 T4 ) —TREkE#E

12 : 09 1.506 1.131 1.838 T4 ) =3k,
4,370m

12126 1.041 0.956 1.801 4,400m

12 141 1.093 1.086 1.804 4,430m

13:14 1.089 0.482 2.161 4,780m

13:29 0.983 0.841 2.112 4,980m

13 :52 1.808 0.959 2.197 b Y lET/AMAKLE,
5,070m

14 : 07 1.754 1.124 2.686 4,480m

14 :22 2.317 1.818 2.386 4,050m

14 : 41 2.434 1.754 2.890 3,880m

14 : 56 2.189 1.959 2.471 =T A EEME,
3,800m

15111 2.751 1.880 3.515 3,630m

15 : 34 2.493 1.281 3.163 3,080m

15 : 49 2.847 1.613 3.404 2,630m

16 1 04 2.087 1.637 2.730 2,380m

16 : 21 2.071 1.558 2.651 Foh—,
2,300m

16 : 36 P Lh—DRTIVE

(i) HiEEA 121995465 A 7 H.,
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#£3-8-4 FrL—DoLH I AT TOHY T LH40, 7T VRIIEE, bY Y
LRFIBAE IR T % B HEROZL («R/Mb)

Table. 3-8-4 Variation of exposure rates due to *K, radionuclides of the *°U

series and radionuclides of the *>Th series from Zhangmu to Kath-

mandu.
— ” 71 7 540 A RPN X1
72 BRI («R/) («R/h) ( 4R/) fik £
7 :48 2.920 2.669 3.144 P h—%.
2,120m
8 103 2.225 2.961 3.219 [El5%, 1,880m
8 108~11:00 a5 ) O ANEFHTFEES
11:00 3.355 2.837 3.972 a5 5,
1,600m
11:15 4.813 1.556 4.550 1,490m
11:30 3.841 1.525 3.046 1,300m
11 : 47 3.592 1.833 3.920 1,100m
12:02 2.945 1.964 3.737 980m
12:17 2.974 1.788 3.628 890m
12:36 2.905 2.813 3.903 860m
12:51 2.747 2.108 3.765 810m
13:06 3.002 1.813 3.822 830m
13:24 3.567 1.984 3.674 800m
13:39 2.459 1.870 3.411 1,000m
13 :54 2.875 1.212 4.725 1,100m
14:11 3.091 1.419 4.953 RN
1,330m
14 1 19~15 : 44 N 7V TREERE
15 : 44 2.950 1.804 6.578 1,500m
15 : 50 2.232 1.290 3.927 1,520m
15 : 58 2.673 1.504 3.251 1,550m
16 : 13 2.422 1.303 3.070 1,350m
16 : 30 2.419 1.196 3.179 1,350m
16 : 45 BNV ADKRTIVE
(7F) WEEH HI1Z199545 A 8 Ho
4. % B
INRLAR - R=Z - Fy vy IhbH b v X TOHRGEHRHICERE T 2 BEHHERD

HEBEHE 2 fTo 7. KHALOH V vHMEFII 4 ~11.54v/h, FHHERERII S
~2uv/hOHVETEHL 72, FTHRERERIRIIIESFER 252 TIE (R
7205, WIBOBEBL IR VST LI b oz, $, R=R - Fx VTP H b X
FTOHVE, KHALON V< BEEREL H ) 7440, VT RIBE, MU T LRI
BICREAT 2 BESERICHELTHELZ, A Y L4001, 1~4.8xv/ h, 77 ¥R
BikE130.5~2.8 uv. h, 1 ~6.6 v/ h OB TEH Lz, TOMIEHI% ) BHLEEZRL,
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3.9 BH~# M~y ABOZENIZBITS
FTHMIZ X A ERI R & O FE
FORA* - MEFESL 2. TERER*

3.9 Estimation of External Dose of Cosmic Rays Received
by Flight Crews between Narita and Kathmandu

by Kunikazu Noguchi ™', Masaharu Okano *? and Itsuro Kudo *!

Abstract © The external exposure dose was measured using an electronic
pocket dosimeter on flights from Narita to Hong Kong to Kathmandu and
from Kathmandu to Bangkok to Narita. The measurements obtained aver-
aged 5.44+0.32 1 Sv from Narita to Hong Kong, 4.71£0.39 4 Sv from Hong
Kong to Kathmandu, 2.68 x Sv from Kathmandu to Bangkok and 3.89 x Sv
from Bangkok to Narita. In addition, a gamma-ray spectrometer was used to
make detailed measurements of the variation of exposure rate from Kath-
mandu to Bangkok to Narita.

B EFFry MEF AT, BH-FE-7 Py ABRB LU
Y XNy a g - HBRO BRIV E 2 L7z, S EILT
395.44£0.32 u Sv, HE—H b~ ABEHITFIHL.71£0.39 4 Sv TH o 72, —
FH. W IRV AX=NY a7 BERRI2.68 4 Sy, Ny a7 — BB 123.89 4 Sy T
Hotee Flhoo TYIHARZ PO RXA=FEFHWT, # hvr XNV ar—f
H AR O BT E R 0 2 b4 FEMNIClE L7z,

1. IC®IC

FHEBMCE—KFER LTINS, BETS LTV AEBEBOANFERR» ST H
R L D DB A DI A L F — OB WBEFRAROZ 5 TV b, & O—KFHHEI K
RRWCEDEE, KRR AMRT2F v K, BER, 7TVI VR EORETHEEREL &R
ELTRRIGASEEZ Y #FrollEEnihT, #HF, XM HFEF. Ia2-KF, BEF. 7
VR EORETE ZRKFHMAEE V).

MEREBENREE L TV 2EE10~ 1208 & TRUIZE > TV B HEHIT T T kT
HRETHLH, COBEICBIT 2 ZRFEROBNMERFER I MoK HEdLd 0,
PRTE ) MEREBBOFERICER T 2 BBRSTIEIC > Tl

7re 2, BEF A oOREICET 2 EEMEEEADIIREREEY LT, BEO

*1 B AKFEFE. School of Dentistry, Nihon University.
*2 @GR B% 4. Radiation Effects Association.
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KB IEE ORERIC 351 2 RS0 L O ARIH RAR B R 3B B 10kn T2.88 £ Sv./h. 12knTC
(34.934Sv/ hiZb %5 L\, ZOEE THEMB00~00MF IR L7354, Mtz ste+
%L, BRI E IR E 10kn T2.3~2.6mSv, 12knC3.9~4.4mSv I2 % 5 = K 2% 2
DYETFIRBREOR O BVETHREEHROLENFBE. bW s TEXHE TS 2
FRBEBHREL ImSy THL05, MBEOKELS b FH I MEREEBORESE DR
HEIDPHERSNLZ L LR,

EFRBO P &R B S (ICRP) (Z19904E 815 O 4 0 C. HAKESHE IR T 2 #1135
BOMBELGVETIEROEZ T WAMICYD, Vv MERBEZ COWBE+ B
BREAL LERORRIIT 2 L) BE LAY, CoBE25217 . HRAE CHEiEE
BOFHBISER T 5 MRS E 2 FICIBT 2 ¥ 5 H b T b, JORE IS
T FEEOO) LHOAMY 7 LMBFREY TR BOBOME /LS T T 0TV,
G, THRKZEZANL 2 BB - 1995, OFMHE % LF T - 720 % 32810 Bl ~
ALy XEOMERNIC BT AN EREE 2 LB LOT, 2 ICHET 2,

2. 0 =

2.1 BF Ry MEEEICLBHIE

NANOBRERIZT 0 WROBET Ry v MEEF (PDM—101) ##% LT 5\, FiTH
BT o LTy MIcEE L TREMVERREZIET 2L TKEL. CollEsi
leniR &SRB IHIE L2 EABBERERC. EROBHER K, v MBI DL DL
LTTRAWORELZ, TV NEROFERREF Ry v MRESITh 2, BILEIZIZ
BMEBRZLEE L v PN EAR SiEgs Fv, AL (145X30X 12m) B L O8RE
b (#60g) 2FH5RTWS,

HER P 130.01~99.99 1 Sv, T H )b F—HHE1370~3,000keV THIZ0% LA & XA T
oo WEIHRDIANF—Hetk% B2 L 3,000keV L\ EOFHHEER S 1263 2 5871813
E@ib#&@¢é<&é:kﬁb#ofw%ﬁ\%@ﬁE%ﬁ@?Dﬁ%%*bTw&wo
T, COWERTHFEHBPUET RS IER T 2 BB RE RO B2 LI TE 4w,

B, FHABBESICL2 T AVEF-—RIEEZT V., 5 ICFEHPETF RS ORI E
MEZ DM BRIEERE LT, BCREHRIZOWTHRB 22,78 W EY 2 ko Tw 2,
Ll COEZEREERBOMT~OBBIEH T2 L. 227 0 BRI EIRG S22
2 LEHFORRVHL TS, 22T, AMEICBVLCEKREEROMEE L C1.8% fw
2o ZOfER, BH—-Y FZ—BBRICBIT A ETF RS v MBI OIETRME L BEGH S ot
B OB VHOIRDELDTH B,
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2.2 HENal(T) Y>oFL—a BEBEREVAHCTBANY FOX—2ICLBHE

RS O WSS E I L, EET6.4m ORI Nal(T) ¥ ¥ F L — ¥ 3 Vi
22 ] 024F ¥ Y ANVEBATRBLO2 NIy s A—FTA4F - T T VAT PL %D
WEIF Y <Ay ba A=y (7TaA@RE) P P ERCToz, BEEHELITVAY
BAMEE L, F— 7Ot oA —F 44 - Aty b7 —7 (905H) #HEH
L7

BFNal(T) ¥ v FL— a3 VMBS EE L Fssdsre bICBERLTBY B’ET ¥
ZERER ECELBVwLER TV, 2B, EBRICHVAKE Nal(T) ¥ FLb—vary
W s UG EERF T8, S—2221%) O3 RAEII Y 7 L137D661.65keV O 7 ¥ 7R
3 LTHIT7.8% (24CITBWT) Thb,

£3-9-1 HKE—FE—H by XBH, 7 b7y XNy a s S REERO
AT
Table. 3-9-1 External exposure doses from Narita to Hong Kong to Kathman-
du and from Kathmandu to Bangkok to Narita.

% B % R TR (12 Sv) #a (1 Sv)
A B H-F 3.05 5.49
B B H-F 2.85 5.13
C B H-F FiflE —
D o H-EF 2.82 5.08
E B H-F FE —
F | S e ENELS —
G B H—F FENX —
H B H—F 3.21 5.78
K K HE-F 3.18 5.72
A H HE—-A v R 2.60 4.68
B F HEoAbrwr X 2.28 4.10
C H E-oH e X FKIBE —
D % #-AbwvX 2.61 4.70
E F oA bR FBE —
F H #H-oAhb<wvX FENR S
G % #H-oH v X ENELY S
H H oA bwrX 2.86 5.15
K H oA bwvX 2.7 4.90
K PR A= 1.49 2.68
K Nray —p H 2.16 3.89

GE) BiH— B B — 7 9 B OB B AT 2 AV 728, 7= 8 ASRENR W LAIIET
Hottd. FEhOIEERI L. BEICOVTIHFIIALED ) b3 v A=y a s =
HEGEHTH o205 1 AERE, SEPROINE W LKRBIETH 72,
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AL, SN T 2EHHOA v 7 — T 24 AZBL CTISTHOERARS ML
LCHARBEL, Y=y rt+7 (AM)vEYY) B koTiTor, 2B, FTHM
BEEBLS OMEE L, 3,000keV LU EOFHEER I L, LECHIE S & EEER & o B2 IC
Lo TR N REREE BV TFHGERRS I X 2 BERET (BHCIRHHEER
Sffig) L LTHEBL,

3. BRBIUVESE
F3-9-1CEBTRY v MEEFNC L 2 HAMEBRREM LR Lz, BHED S OFERIZOWWT
2. RH—-F BB A FIE5.44+0.32 4 Sv, BHE—H b~ v XEEHAFEH4.71£0.39 ¢« Sv
THholze L7zH o T, HH-FE - b~ r ZHHEOTFIHEINE R E1310.15£0.67 «

#3-9-2 7 by XNV ay BHOBEREEROEL
Table. 3-9-2  Variation of the exposure rate from Kathmandu to Bangkok.

7 MR TR ES S

52 FrIAG R (4R 'h) (4R 'h) («Rh) s #
13:58 4.774 4.422 9.195 W
14 : 08 5.333 4.536 9.869 ¥ A
14 : 20 0.897 24.56 25.46 AT H
14 : 32 1.018 56.31 5733 FATH
14 : 44 1.375 78.71 80.09 AT H
14 : 49 1.413 102.4 103.8 FATH
15 : 04 1.551 99.96 101.5 AT H
15:19 1.451 100.1 101.6 AT H
15: 36 1.436 99.82 101.3 FATH
15 : 51 1.546 101.1 102.7 AT H
16 : 06 1.569 99.96 101.5 FATH
16 : 21 1.425 97.65 99.07 AT H
16 : 33 1.426 97.72 99.14 AT H
16 : 47 1.183 51.40 52.58 FATH
16 : 57 0.851 7.468 8.319 AT H
17 : 07 0.737 3.840 4.577 AT H
17 1 13 1.729 2.559 4.288 ¥ A

() BERNIE19954F 5 A10H O A /S — VI FIR TH B, 14FF2057 127 b= > X DZE % BERE L |
17BR13 N vy a7 DZEEICERE L2,

Sve%ol, =, WY XDLDOREBIIOVTIE, BIEZDS 1 ATOF—% Lk
WS, B h Y ANy a7 BEAT2.68 xSy, N Oy - AT3.89 4 Sv TH o 72,
INED A Py RNy T HBEHR ORI E R E36.57 £ Sv & o7z, TEEHRO
BEHEBRREOEC T, RATHRESEZEZRALTHL0T, RITHICBIA2BEEOEVIZLD
bDOTHEHEEZTEV, TOZLEFHTHIBETHZEHE (LiF22E185 . WAEL14E105)
Envar (eiE13E44s, BRRI100E345)) OEEDEVEZEZ NTHL2THS ),

F3-9-212H MV XNV AV BEOT VB ANRY PO A —F 2L B BEHEERDH
EMEBERBRZ & & IR L, MERKHEL CBES LA T2 1o TR LD
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HYTBOMERIEDP R b, HYIBHEENRIT L bhot, T70.
FHMEBETORER LT "TFHERES, L)) FPEEO LA L & LI
THIEbbhol, £/, BELKRRITEEN—ETH L0072 LE) 2, FTHEKRE
B 1ARFA9 S LARE 2 BRI C 12725 TUEIFI00 xR/ h T—ETH A kb otz, %
B, 100 R i3 BHARBSHHRIGER T 2 23X N OF Y BEHEEZT.4 «Rh ©13.5f%
IZHET 5,

#3-9-3 Va7 - H B O BRI E RO L
Table. 3-9-3 Variation of the exposure rate from Bangkok to Narita.

o e Y FARE FHMARE R EHER
HEMRR  GRew  (aRW (4R B il
295 17 3.351 2.939 6.291 B A
994,33 3.486 2.868 6.354 A
22 143 3.257 2.760 6.018 A
22 157 0.954 7.573 8.527 FATH
23:05 1.225 44.71 45.94 FRAT H
23:13 1.410 73.51 74.92 AT H
23128 1.420 73.62 75.04 AT H
23143 1.354 73.98 75.33 FATH
23:51 1.334 73.24 74.57 AT H
23 :58 1.441 73.84 75.28 AT H
0 :42 1.447 75.65 77.09 AT
0 :57 1.521 75.83 77.35 TRAT
1:12 1.512 77.80 79.32 AT H
1:37 1.501 103.7 105.2 FATH
1:52 1.538 103.3 104.8 AT H
2 107 1.542 104.4 105.9 FATH
2129 1.406 107.8 109.2 AT H
2 144 1.503 110.0 112.5 FATH
2 159 1.418 110.0 111.4 FATH
3:19 1.460 94.09 95.55 AT
3 :49 1.440 85.79 87.23 FATH
/s il

() BEZI219954E 5 F10~11H D 23— VB FIR CTH 5, 22B5750128 2 T 7 D2 Bk
L. 4 B2 ICEZEHICERE L, 4BUSETTHUZELLZDDL ) TWiAS, 4 B0
kD 7 — 7 138,

F#3-9-31C3 NV a3y > HHEABEO T VI HANRY ha X — 12k 5 RBEHEEE OB EE
HERGRL & & DITR L, ERBREMNES vy XNy a s BROBEA L FRET
BN, 23136 2 BEIE LIRIRT5 4 R 7h, 1 HES740 20 5 1 HER 304513 £105~110 ¢
R/’MT—EDEHF2EEH o7z, CORRTRITREOU N EX T/ -6 THS
EEIN, ZOIIERITEEDYNBARY bV ANV a s BB TR >720DT
Hb, B, T5puR‘IFEHARGHIER T 2 HFE2X N OFHREFHEROL0fF, 105
~110 « R h 1314~ 15f5 1243 %,
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4. #

aull

BF Ry MEEFTEHVT, BH-FE - b v ABBB LA v XNy ay
— B H B ORI R E 2 E L7, BB SHERILFS5.444£0.32 4 Sv, HFiE—7
M= o AT TF4.71£0.39 4SSy ThHo 7o L7z -> T, A-FHE -7 b~ > B
DI = 1310.15£0.67 uSv & o Tee —H. H by XN a7 2,68
wSv, NV 37 —>EHEERIE3.89 4Sv THo7z, TNEIN A b XNy ar—-HHE
ORI R EII6.57 uSv L e oz, T/, Wy IHARZ bR A=FZH VT, # b
YUY AN a3y >HHBEROBHREROZILLFEMICHE L, ZORKE, REEED
& ZHTOMERNOBEHRER IR F2IXNOBHEHELEDI0~15f[F 13 THrI L L
NS N o
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4.1 Characteristics and General Description of the Rongbuk Glacier

by Isamu Moriyama®

Abstract © Today, we of the human race, and in fact all living organisms,
are closely related to glaciers. Glaciers are the most stable water reservoirs
that we have.

Today, as global warming becomes a great problem, the most serious
effect of it is being received by glaciers and the deserts that often surround
them.

As we saw the expanded desertification of the Tibetan Plateau and the
shrinkage of the Rongbuk Glacier in the vicinity of Base Camp, we were
forced to think of what will happen several years from now, several hundred
years from now.

The Academia Sinica and other research institutes have published reports
on the Rongbuk Glacier. Based on them we surveyed the condition of the
glacier from Base Camp at 5,150m to Advance Base Camp at 6,350m.

By HRAORBEIXLZ MUEICMNET AT Y 7y 7Kk, TERE
DX E LTH B CHERFERZICL 2L OMENZ SN, HEER TV,
ZORUTOFEMELCBNTIR, 2OL) WxHELT D LICTO >y Ty 7K
Y | KO K ZFOER 2RE Lz,
F2ARCAEOBILOHB T & 5 IIEREREFE LI TIT-> 72,
WERE LT, KTOBMERLFHFE W O20BFAEEZIT o720, 20L) %R
FIISHEDMBEENITONL Z LICERDIH S LKL,

DT, R=Z - Fy 7L KTFETE TOREFETH 5,

1. 1ZL®DIZ

129

IRV X MEE, Xy FEHBRICETH 007y 2 KiTid5m0E S I2B X AFERK
DIKFTH 5,
couar7y zKimit, EEO s Y THKMELRET A EIZL ) FORMITI—BIHS 22

%5,

Bz E, WK A RET 2 &, ZOMEMSITHIENICE. KTEE, BEE. BXUKT
HATHY), FEHIZE, T A—rBIOREEOZE T > 7 v 7 KAIZB T IER
LI EThrb, 2072007y 7 KA TIRIKITDOEREDS D 22 v,

V' HAZKFAAKE Member, Japanese Society of Snow and Ice.
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1 : 50000

R4-1-1 v r 7 v rKmaskE
Fig. 4-1-1 Overall map of the Rongbuk Glacier.
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F4-1-2 o7y 2 BLOED ¥ 7 v 7K BT B KERE
Fig. 4-1-2  Groups of seracs on the Central Rongbuk Glacier and the East Rongbuk Glacier.
(k) Ru>7vyz, hfor 7y 2kmo s
S EREVES. 0~ 4.0, K &4.5km, Azt
HHE R L BEES00m
B, KT 5 50 1 IO FEHIC L0 1ER

2. U7y KM O L E

N—2Z « F v ¥ 7RI ERS,150m T, KTk ZoftErKig T, HFKRERL, FOME
F2kmlldbBLREVHEEIZH D, F72, MK L o TRENZHAD 2 BICTERK
SN, ZOB ST FmTL550m AV LI00mIZHEL TS, "N—R - Fv 0 THh5IN
VA MAR () #R2E, FREL-VORTIERZ S2AE5L9IC2bRERY, K
MOESI30mIZHEL TV

:@%u~>@iﬁmuméﬁﬁﬁﬁﬁt\4H¥wmuﬂmm®¢t§<®@5$%ﬁ
Hoh, pHllEICL S L, pH7.5~8.0TH - 7=,

DY DIMIATEEBEE T, N—2 + F ¥ ¥ FEBAOECFAFIZKDE & A5150m I2
bBIRELVDbhTWn3

K4-1-3I2 R 5 2 KA Lo FRRKFm oM A E & R L, BHERIZEEOKAL N
ZRLTWS

ZBIOFEG, EAOMMALE GE1l) L0RELAZLDOT, ETOXR—Z - v 7
EHRTKAOKEEEZEIDP VAL ENTES,

N=2 - Fyry7FXOPLEE, £1F+v 7 (5,500m) FHEFCORICIZ. K& A
BLAEIDHBH, 1% v 2 7HE & O RIELZNDHT 4 2B, KT ORIK % A X
., HEOMEO2LoTwAE, COELIFy > 7iE, Hur 7y sa8tole&Tchh. K
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(a) mgro >y 7y ZK&eR  1995.3.30

(b) o7y k4R 1995.3.24

®4-1-3 ko> 7y 7 RiseE
Fig. 4-1-3  Overall view of the Central Rongbuk Glacier on March 30, 1995.

K OB Z DT TIT - 7248, — MK P REAE ST & D RBOHEEAKE
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X4-1-4 JKREIFAA . No. 20D i
Fig. 4-1-4  Point No. 2 of the glacier flow survey.
() KRB AN 20 MM TH B, KT LEKIRE 2 ), Ho >
Ty s BANOZBIL 200 EbI S, BMINEI Z &Kk
T 5,

X4-1-5 6,000m ffiE, C2DF v > 744 b
Fig. 4-1-5 The site of Camp 2, at about 6,000m.

(1) 6,000mHEC20Fy > 7H 4 b e LTHAER TS, KR
20m —30mfLd 0, R IZITEE T d ) FFEILIE T O KR &I L
WE5HE~85RE TH B,
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E4-1-6 C2ffEnhREEEL ) THEED
Fig. 4-1-6 Looking down from the central moraine in the vicinity of Camp 2.
() C2fhEohmiuA EL )V THEZL, 2200KANERETH S
st O TN d REF AR AREL S 5, LR & 2 DI
IR O AR R OB I IS B BB TH B

FoMARCREIA GE2) LRENLIREFRSKROSLIAVELONL, ZOAE
WWBRAERICETIRIZL > TTELLDOT, BRICKERIMBIEE LI LE2RL
TWwh,

5,800m & ) EZBICIZ, ELWKEEERRLIZLENFTES, ThHokETZOERD ¥
Ty Ly 77K TORLE I ENTE S,

TO2Oo0KEEARE T AL, M4-1-2THh25 L) CEERELZLZY, flE, ESB
JOBRMIZBWTHEMLTW S,

K4-1-512 3 5N KEORAER I, BE, S/, v S, [k, KEEFORLSE
BizkrdbolshTns,

Eoxx ryIPEICBOTIE, BEDLZKMNOHHLERLZ LA TE L, 221, 220
KIMOEHIZE Y, HREAFITEA L VERLENEZT, 2 TREOTTFEZELES
£ ToH s, FH4-1-6ICARo NI, MENCIZERZIKENEL L £ 0O S 340m
WETLHDLH 5,

6,300m I Lk, ZDH-) TROERL, 5,.800m L THIKT 5. 54k
KB OEBE—EKTH L L ENTVEH, KELHBEC V22 L, BED L) 2RI
Bo?z:DbBKROBHLETH b,

O AHEROKE KRB IS o THRE L, AR IRE S BEIE < RIFR65E A 5 855
Thhb,

o i, BABLUAEWHAD D, K ICENI-TICR O N A2/ NEOE
K2RBZENTES,

Loxyy IOLHELLE TR, BILEOD LR RHEROWENIZIIKE DS X UKENR



e EF 135

B4-1-7 6,000m FRHEA RIZH SN L FKO/NE
Fig. 4-1-7 A small hummock of blue ice seen on the central moraine at 6,000m.
() 6,000m R EICRONAHFRONECHD, ZOBDIBEANEL, Z
OEFIBKEICE VL EFonAZ LItk ITEBEEORYEL
WKEBLHEEEINE,

X4-1-8 6,200 mffF D5

Fig. 4-1-8 A scene in the vicinity of 6,200m.

() 6,200mfIEDRBTHL, COFMKS LV TFHEOKEIZO VT
IR DORKDREER EOBREAGDETEZLLENH L LR,
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FLTH4-1-8, 4-1-9/RT LI 2, COETFROEZ 21, BEETIERELZEDZ L
BTE 5,

CHDELVKDOETAEDELIICLTTELZRPICOVTOMERE X2 EhTwiR v,
COHY)DOBENFERTOIH)., ChEDEFREHLIONL LB bR,
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$ 0 EEoREEMATIE, Koy 7y ZKMOBEELREES GE3) TH b,
SIS BT 2KIMIEHER £ ) R, BRI CZEO/m SRR LICE 5,

F 72K Bizid, AN E R EAHEAEICA SN A, —HOFET, /- A2V THd:
D AKFOIFETH 5 9, (K4-1-10, 4-1-11)

J = AT VEEIIKNOEEE LT, /—AIVBI, Fyrvz, TXRLVAMZER
LZCOFEOMBEITTVEDOTHAL ), (H4-1-12) 2B, F¥ ¥V 2 GFEOHL W
WAL A MERBA LRI TH 5,

3. BbhIZ

AKFEZ, BAKFEIARLZ PBIUIBEON—Z - v > 7 (5,150m) &Y. KT OJEHE
TH5%6,500mfLE TIZOoWT, PEBFRICE2MEZEICHARLLDOTH 5,

CORETHICEKREZT ANz DE, RIEVKEHTH o2,

KEORRE LTOBRRHRIE, MRS T25DTHHH, ALHIZERTE 2D
DhEBbRS,

T 7oA AR KB BEDS, BB L THS00m VT > 7y 2 IKIMICOHFAET 52 L i
ELZOME L DEDSSIZOWTERBZHRTH o 72,

Fov L BEERRE VA, TAVA MUSRICBT &L, #HEEFICOVTHIFRICHE
xS N,

M4-1-1i3v > 7y 7 kMOEEKHTH ), EREWMB L UOBEV— PERL,

(1) AR : #AO—2> TKMTOMmMENIEAT 200 HIEAR T, PRIEAR, KR
WRrdh 5,

(EE2) LG WEEBC &b 7% ) B O /2© 12 (Slichenside) Wi oMl O A% FIZAE
LAKROBLHEE V),

(EE3) BWE: KT, BRELIEERKPHMEN2BL T E20EE V),
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X4-1-9 kRO F#
Fig. 4-1-9  A-group of seracs.
() HREAOABPAFZUETH b, KEOH ST TICIOMET, kX
S Offii o 7k AR IR IC R o5,

R4-1-10 ABCLEns
Fig. 4-1-10 Above Advance Base Camp.

() ABCLEH#T, ZZhoid, bRMRUOTHEN ~ZTX 5, Jokikss
KT EiciS LR B,
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R4-1-11 ABCHA bOERE
Fig. 4-1-11 A distant view of the site of Advance Base Camp.
(i) ABCHA LDOEETHL, ZOBLTIHFR, KMIHRLFEL LA
VTH B A EHERD LNV OBERIZOVT S S OERHFIEL
TwarbDELEbh s,

R4-1-12 Ho v 7y 7 KAOFEE / — A3 )
Fig. 4-1-12  The headwall of the East Rongbuk Glacier and the North Col.
() HOoy 7y ZKMOEEE ) —2aVERT, Z0BIE—HAFET,
J=AaN, Fx vz REINVAFENELOFN, BRHLGHESEC
IVEZOND, Z0H7DICBV TN L ) R 10m (LR < REN
EFETHAL
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NEOEB DI HIBIEI IR X (FEDoTVA I UL TETWRHE, #HETL oL
LEEOE N OMKOBERAELERT A LRBEROHLIILLEZLNL, FHOH
AhkZrAl 2 VELBEEES L A NIERERECET HE -z, tET2
EHRAELFICLLL, 2O—RELTO Y 7y ZKADOFNKOKEREE Ef L 72,

0y 7y 2RO, AIVEBICARY %, BEOABFHRIIZEZIZI W, L
L. NEEBBROKZS OB TYLBEOBINRORK L 7ZBREW SRR 2 R/EHR b

4.2 T v7 v 2 HNIKOBREE AR D 5 A
#il B - £xEE? - m B8

4.2 Investigation of Environmental Pollution of Melt Water
from the Rongbuk Glacier

by Isamu Moriyama®, Shingo Kumenaga® and Tsutomu Kobayashi?

Abstract © Many of the reports on Mt. Everest refer to pollution of the
Rongbuk Glacier and the river formed by its melt water. This pollution has
been caused by mountain climbing expeditions. During this expedition we
studied environmental pollution of the river water.

We also took data on March 22, when Base Camp was established, and on
May 12, when the climbing ended, to check the impact of this expedition.

These environmental studies had the purposes of checking the safety of
water used by climbing expeditions and of preventing environmental pollu-
tion by future climbing activities.

BE: XL ZANETAERORT, 0y 7y 7kilE L OO HERIC
B3 oHERL V. CNLDFERIISHETORIIKRICLLZIDTHE, 2D
B4, BUESHO R IINC B 2BEFRAEZTHILICL D HROD
BERER%HRT A LT L7,

TR BRI L A BEEROFEIIOVWTHIRETHILICL, N—A -
¥y THEEO3A2AE., FLERTHEO S HR2RICHABAEHRIL, Zhzlt
L DA

ChooBERER, BUBoEFERKE LToRekolL, §ROF
BT ABREFENIEE B E L7,

1. 3L

Exbhb,

WA, KT EOMINKERE L LTIRNL, ShE BRCHELED ., ARGEICHKRD S

HHLrELE BEWE) OV THEARICBW T L7,

1)

AARZEKFASSE Members, Japanese Society of Snow and Ice.

2 HE AN, BEEHE L Tokyo Kyuei Corporation.
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%5, BREDETATLCHERKIBL 270, 1543002 TS+, SH7EE KR
SN7bDbH 5,
2. ABORI L 55k

AEHIKIAT LMK 2RI L, RY T F L UIICEH L CHERICE LR > 72, L7
HEHL, T4 ERTH S,

HREGHAT (FE) RILH H
cN—=Z - F 7 (5150m) 3H22H, 5 HI12H
B YTy 7K (5,300m) 5 A12H
oy 7y 7K (5,300m) 5 H12H

SMEB R, ARERICEDIEELE LTEEE (T-N), &Y~ (T-P) BLU. &F
HE (TOC) 122V THHrL, EEBIZOWTIdsR (Pb) BXUPaK# (T-He) 2onT
G L7z,

ST, RA-2-LORTAEHEIC L DV ERL 72,

2R, BIUEY) Y, SABOLRER (BARET V-550), &HHRERFE X TOC 3t
(B TOC-500), $/iE B FHOEHERT (B2 2-8000), &A1 AESHE ILT
SGI-2537) % H\VCTHH L7z,

OATHRE R % Fd-2-212 R L 72,

1) BEHBRICEDHLZIER

NEHRD) LERYICHELLIEE L LT, &8F%, &) BIUSABERTIIOVLT
G EiTo7 BERIIOVTIRA—Z - Fx 703 A22H, 5 HI2HAZFN2h0.08,.
0.22mg/ ¢ THAHDIIX L, WU 7 v ZKA, o ¥ 7y ZKTOFESTO0.59, 0.85mg
JLERREVWEERR Lz, &) VIZonTRA—Z - F v 703 220, 5 124 #
NEN0.017, 0.034mg/ ¢ TH LD L, ®ur 7y Z7Kil, hor 7y ZKmoOFHEN
TI30.437, 3.87Tmg/ ¢ L RWVEZ R L7, —HEAREREIZIOVTRETHES T0.5~
1.3mg/ ¢ DERTH ) FAERICL 2BV RBO LT, SRIENETH - 72,

2) E2E (HEDE)
RICABHFRD ) b NORFICEDbAEB L LT, ESRE (SKH#. #) CowTHHiz
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£4-2-1 SHTEE ROSHTE
Table. 4-2-1 Analyzed quantities and methods.
4 # 1 H 5 #r i) @

4 2@ F (T-N)  JISK.010245.2 <~V XV ZREED ) v L0, RIVRERREE
4 vy v (T-P) JISK.010248.3.1 )b ¥V hilk7n ) 7 L5
4 K& BE Bt F (TOC)  JISK. 010222.2  JRBERR(L—ARIMRI AT
5 (Pb)  JISK.010254.3  EAINFE T
& Kk $  (T-Hp ARG BB T R 659 1953

*4-2-2 5 O OR
Table. 4-2-2 Analysis results.
Watt ngclgtliigrgl Base Camp Central Rongbuk East Rongbuk leglflrllgm
Item dd
(hr) andday —"CaHooH) (5 Bl12H) (5 H12H) (5 F12H)  reported
—
Total nitrogen 0.08 0.22 0.85 0.59 0.05
(T-N) (mg/)
e i 0.17 0.034 0.437 3.87 0.003
(T-P) (mg/l)
Total organic carbon
0.7 1.3 0.5 1.3 0.5
(TOC) (mg/l)
d
L <0.005 <0.005 0.026 0.017 0.005
(Pb) (mg/l)
t
Lotel ey <0.0005 <0.0005 <0.0005 <0.0005 0.0005

(T-Hg) (mg/])

oty &KBIEIETES CHREBREULT ThH o7z, SRICO2WTIHED ¥ 7y 7K,
oy 7y ZKoORES THRE S, #R1FN0.017, 0.026mg/ ¢ TH o7z,

4. & %

ERERIRDIEEON, E2RICIERBEZOMICHRA 4~ HHERIA >, 7
VESUAAF U EOEBIEZEATEY, &) VIEAERE) YA EV b)) VERA A
ChEDEREEEATYS, L L, BER) Vi EOREYTRORE IEMEH Y
WXNZZLLHL, KBOAEERE LTHAON2ERELMEICE Db T»h,
SEFIHRT YTy 7 KA TO.85ng/ ¢ ERBEMEEZRL, &) Y REI Y 7y 7 KAT
3.87mg/ ¢ LEBEARL OKAKTE» 72, —F. AL L CEEBRT 2 2F#KE
REIRAELICLZEVSALNTERIEVETH 72, RO 7y 7KW, hRo~
Ty 2 KMOREIERTLZBOBEY IR TE L, THERS KA ERZHI - T,
BB L LT BIRELTwADEELIONL, £&8F, &) YHVKITKTEWEZR
L7Did, ABERETEAECKTIZE > THI SR ICHRT 2 BEWICHLbDLEER
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bHNb, BEEEIZOWVTIIHENIRD > 7 v 7K, o 7y 7 KMOREL TR S
ZH IR EER, &) Y EARIOKTICE o THI S M- BRICHET 2 BBWICH S b
DEEZLND,

BEITIENRRY YO T U FIZBT BKIMKOGHHER % FA-2-310FF, 7 > ki
RTIXY Y122V TI30.083mg/ ¢ LA E DR L D bIEVAS, 812DV TIX0.079mg/ ¢ & &
WIEE o> TV B, HADIIKTIZSMEEFHRIE S 2% (0.005mg/ ¢ i) . HKIiTE
TOKRTREIGN-ERICHET 2P RIEEN - DL ELZONS,

F4-2-3 NEZF Y T UFORAKDGATEERY
Table. 4-2-3  Results of analysis of glacial melt water in Hunza. Pakistan.

TH H oM A Ryl
P 0.083
Pb 0.079
Mg 15.8
Ca 21.7
Na 34.0
K 2.49
5. BbDhiZ

AP ETRIGE) & [ TIIFHRERE CET 24 e, L ET %Mt s 0
BL, TO—RE LT YTy 2KAOFNKOKERE R LML 720 I L2 BHL A
HERIRDLZ2HEHLESE FEWY) 2oV THH L, FHOEEZ2 T L2 EUTO
) THo7z,

(DARBERICHFEDZEEON, 22K, &) AIDKTKTEVELRLEA, AL L
THEZBERT 2 EFRERFIAETICL 2BV PAONTERIEETH 722 &
o, ANBHERTII 2 OKAMIZE o THIONERICHERT 2 BB RN b O£ 2
b7z,

RQESEIIOVTREAHILERAE M CHREBIMEL T Th - 72, SHRET Y 7 v 7 K,
RO Y7y ZKMORELTHRIEENTA, TR EEE, £ v L FABIKTIC
Lo THIGNERICHRT 2BEBEYICHLIbDEEZ NS,

BLT, SEORERHKRE» ST Y Ty 2 KTOMNAASABEREE ST TV D &R
bNZeroiz,

SEH
1 /NIFIFR "B &AM, 1995 Vol.22 Nod, pp.51~56
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4.3 Chemical Analysis of Glacial Melt Water and Fallen Snow

by Isamu Moriyama® and Kazuhide Sato®

Abstract © The moisture in snow that falls on Mt. Everest comes from the
air current from the Bay of Bengal during the monsoon season, and from the
prevalent westerly wind in the pre-monsoon season.

During this expedition we conducted chemical analysis of the snow that fell
on the Rongbuk Glacier and melt water from the glacier. These gave us
valuable information about the substances contained in the air currents, the
direction of the air currents and the atmospheric environmental conditions.

Snow fell a total of 5 times at Base Camp and at the higher camps during
the climbing period.

These analyses, together with our environmental pollution studies, were
conducted to provide important data to aid environmental preservation.

BY: IANLVAMORBICHET AT Y 7y KA LB BE LMK
DR FARD OFEI EIT o720 BEOA F VIERIEEZIZ X BE VD A
B, WEAF Y EINYTAAF U DRERRER D, ANKD A + 1
BCIREEA v e ANy b4 F VREFEBRL Tz, BEEWIIKDA +
VEBERRET AL, BETALNLERAF v, WEEA 4 U ASAIIIKRTA %R L
o Tz, WIZESTORD o LMEEA 4+ ¥ 25K TS hoTwiz, F
Uy LA FBEZEICOTIAKIZOASNIA, TYEZ T AL+ ZIZREEICL
MR NLE Doty THBEBEICELEVAYTIALL Y, AN ILAL T, T
TR AL F YANKIZIEEZEICALNT,

IO LI ICKRECIREIFERE, WIKICIRFRCMZ T, BAlotE,
B, FHELR I OMBIFAOLFMEE AR L T b LB b,

1. BRI E 5745

SEHIFEE LA EORNIIKIZST, ThEFhOR) ZF L VICERH L, BRICHEDR
D, BEKEANIKOEEE (pH) ., BREEE. BHEERS A+ Y REOLFEIH 21T -
2. pH i3 pH 5t (BERALFEH 2560 : COM-11E) <, BEREEEIEERE GRS
DS-15%) T, A VigEEA v ru< 757 (BEK : HIC-6A & LC-10A) THlE
¥iTo 7, REORMA B LRBUGAFTITROBE) TH 5,

U Zk#4% - £H Member, Japanese Society of Snow and Ice
Y ERT¥S5%EMYR, BERT T8 Nagaoka Industrial Vocational School
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B E s R=Z - Fx 7 (5,150m) 326, 3727, 4,23, 4,30, 510
- HidEAEH (6,350m) 4 .16

w7k s N=2Z - Fx>7 (5,150m) 3,22, 512
RO YTy 2K (5,300m) 5./12

st Y 7y 7K (5,300m) 5,12

UEDEHICEZ 65 7N, k4o Iz onTIESITEIT - 72,
2. pH I L BAICHESE

M4-3-12E&Y 7V O pHIE L BEREBELRT ., MBI LMIESo6 T, A
BNZINIRD 44> TVOEREERL TS, &8, IHR—Z - X5 7 TD 3 H2THD
EZEOpHEL BEXLZEE I Y T VEFPEOLOUMETE 2o/, LTOMDL, X
4-3-1L R LHEEIZ 2 o TV 5,

fEE o pHEIZIMIIKOZN L DKL, BEEOB VI LZRL TS, Zhid, XD
BEARDFIGEAFATTH )  HARPEOERE R & 0T OREKICI TERER KV, &
SIZEBEIESOHMFANKE Y 2% D/AS v, ThZEES + ViREORMPERS D)
PENZEEZERL TS,

pH & EXILEE DR % K4-3-2127" T, pHEASEWVIZEESIZEENTKE {, WMHF
FHBIBRERL TS, ZNICH LEEROBHESE (F) %2 TEREAOBEI S, =
NEFFHEREIIL TS, BES (W) ok, BEVEFZVWIEILEREERIIKE .
pHIEIZEL 25720 TH 5,

3. FEAF VIEE

(1) BEOA+ B

H4-3-3ICEFDO A & VIREHKEZ R T, X—2 « Fv v TIIBT23A2HOBEDS
W T AT VBRERREIIBVWIL2BRITE, BAF v BIUBIF b RN—2 - F ¥
Y7ED1,20mE EHEFBCIHERBOEZSORAF VIREOTPIRKEVEWVZ S, K
HEAHATH AP, BEICLLZECIZEKOD L ETH D,

BAFLIZOWTHD L, BMEAF VHF—BICRELEEEED TV, TLBICE-T
3, BRERA + > %5 VIITHIRA 4 ORFEIELL Tz, AT Y IconThBED LY
TEAF P —EDOLFEEEDO T2, KRNTF M) TALF R T VBT LA T VDA
bh7z,
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Fig. 4-3-1 pH and electrical conductivity values of fallen snow and glacial melt water
sampling was done at points on the East Rongbuk Glacier and the Central Rongbuk Glacier;
Base Camp and Advance Base Camp are on the left side of the abscissa for fallen snow and
on the right side for melt water.
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Fig. 4-3-2  The relation between pH and electrical conductivity.

(2) KDL F 8K

R4-3-4iZM KD A & »REBER AR T, EH2 00X —2 - Fv > 7D3 H2HE 5
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3) BEAAVBEDYH

RIZAF PRI Z DR E A THD, M4-3-61F L HHaFT A 4 BRI, WERA o+ o Bk,
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Fig. 4-3-5 Ion concentrations in fallen snow and glacial melt water.
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Fig. 4-3-6  Distributions of concentrations of different ions (anions)
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Fig. 4-3-7 Distributions of concentrations of different ions (cations) (from top to bottom hydrogen
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4.4  Survey of Glacial Dynamics

by Isamu Moriyama®

Abstract . Glacial dynamics studies are usually concerned with the flow of
the glacier itself and the relation between weather and outflow of melt water.

The altitude, height difference and orientation, and topography, and in
addition variations in the amount of precipitation caused for example by the
monsoon, glacial ablation and accumulation due to the falling snow, play
large roles in determining the speed of glacier flow and the transport.

In addition, increase of melt water promotes faster flow of the glacier it-
self. The amount of melt water, in turn, is greatly affected by the weather.

The Rongbuk Glacier, like other glaciers in Tibet, shows less dynamical
variation than glaciers to the east and in Nepal.

It is necessary for this type of survey to be repeated at fixed points at reg-
ular intervals.

B Kio#MALED 1oL LT, KAREHIEIX., oMo
ABICBWTAMRFRLEA TV,

KM OFRENEEE L, BOWFB L UFEHOEL, KREOEILLE2EIE 0,
F7-. KIMORIK, BHEZOVWTHAEOI LT VZEbDLTFHIENS,
INLDOERICOWTIE, BRAENIICEDT Y Ty KA BT 5 R
BV LRE L, 2OBRATFEEY) TH o7

7. RSBy Ty ZKAEROEL — Y ETiTo 72, FBFIZN—2 -
Fy Yy 7HTHEBL., ThoDF—F 2L, KRBT OREBEIIBVT,
FNFNORESEN R L L0, KEL B o7, HIlOKTEIIBWTIE, H
FHCE2BB LR EICRELY ST, N—2 - ¥y 7ICBWwWTiE, 7 ME
WL DEBL ST DEEZLNS,

1. OKE OB
KT ORHBERCTE 5 TR AT 52 EAZELL, A=A - v Y TAYL
TrEBLIZEFLT.

FEOWIR & WA & RITRT

HAMI : 199548 3 H29H ~ 5 H12H
T v 7y 2 KG5,300m M AL, 3 T (M4-1-15H)

U BAZKFASSE Member, Japanese Society of Snow and Ice.
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Fig. 4-4-3  Meteorological observations on the glacier.
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F4-4-1 KRB R R
Table. 4-4-1 Results of glacial flow survey.

Confluence of East and

Location No. 1 Central Rongbuk Glaciers Weather Clear
Date installed 5/3 Date measured 5/12 Duration 9 days
Date measured P, P2 Ps P,

Flow distance 0 20.1cm 13.5cm 15.4cm

Flow per day" 0 2.23cm 1.50cm 1.7lcm
Location No. 2 nggg{’ f{locrfg‘t))ful]? Egtlaacrilgrs Weather Clear

Date installed 3/29 Date measured 5/3 Duration 34 days

Date measured P, P, Ps P,

Flow distance 0 10.5cm 7.0cm 6.5cm

Flow per day" 0.3lcm 0.2lcm 0.19cm
Location No. 2 C(e:gg_glugl(fg g%{lgaétlaaclilgrs Weather Clear

Date installed 3/29 Date measured 5/12 Duration 43 days

Date measured P P, Ps Py

Flow distance 0 16.0cm 7.5cm 8.0cm

Flow per day" 0 0.37cm 0.17cm 0.18cm

U ABE R RE L R BB TR L2 D TH L,
F4-4-2 KRERERE
Table. 4-4-2 Results of water transport survey.

Survey date Area (m) Flow rate (m/sec) ( mF;l/l;‘)é 9 ( mP;}En) - mvg:;':trure
4/2 0.325 0.57 X0.9 0.1667 10.00 0.7C
4/13 0.330 0.50 X0.9 0.1485 8.91 0.5C
4/21 0.380 0.778%0.9 0.266 15.96 0.8C
4/26 0.460 0.835X%0.9 0.3456 20.74 0.3C
5/5 0.950 1.35 X0.9 1.154 69.24 0.9€
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Fig. 4-4-4(a) Comparison between weather changes in the vicinity of Base Camp (Maximum

temperature).
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Fig. 4-4-4(b) Comparison between weather changes in the vicinity of Base Camp (Mean wind
velocity).
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5.1 Survey of Lifestyle and Architectural Techniques
in Tibetan Highland Villages

by Futoshi Shingu" and Masao Katagiri”

Abstract . This work is basic field research on the highland of southern
Tibet, on which little actual field work has been reported. Particular emph-
asis was placed on obtaining basic data on the lifestyle and architectural tech-
niques of the Tibetan and Burmese speaking peoples. We hope that this will
also serve to increase understanding of the people who live on the “roof of
the world” among future climbers and others who enter this region.

This study was conducted during a stay in Chodzong Village, the furthest
human habitation and agricultural area into the mountains along the China-
Nepal Highway. The study was done on 4 private houses, including the one
in which the researchers stayed. Interviews were conducted, and religious
structures such as a Sang-Tongsa and Chorten were studied.

BE . KHE - R EHEROL TNy FEIE L O BT 2
TA=NVR - T=7Thb, FIZFNy b - ULTEROBEER L @85 ED
HBELMEO-OOEBRETFT— 2B L2 FHME Lz, $72. SBOENK
ZOMOANINCHTz>T “WROBR” LIRS IEHE ST AL DEE L
BEISDWTHMZED L -2 L2 HF LTV S,
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L7 @& & ERRAE L 72,
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VO HAKRSERSER - BT Graduate Student, College of Science and Technology, Nihon University
2 BAKFETHE College of Science and Technology, Nihon University
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Fig. 5-1-1 Map of the area around the Tibetan side Base Camp.



164 ME K- FAIER

X5-1-2 F a v U HEEEER
Fig. 5-1-2 Layout of Chodzong Village.
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X5-1-3 Fa3 v rkas

Fig. 5-1-3  Overall view of Chodzong Village.

R5-1-4 F 3 Vo HERITTR=2 « v ¥ FAfp S BILE
Fig. 5-1-4  The mountain access road passing through Chodzong Village on the way to Base Camp.
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Fig. 5-1-5 Fields of Chodzong Village along the dry bed of the Zakar Chu river.

B5-1-6 F = VIHOHEITY (fEk)
Fig. 5-1-6 An old Gompa in Chodzong Village.
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B5-1-7 KEZZWMET 2R ICHB IV F 3
Fig. 5-1-7 A “tarcho” in the barley storehouse.

X5-1-8 ¥ 7 %%Fzx/-=
Fig. 5-1-8 A room where sheep droppings are stored.
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X5-1-9 FEHEIRENo. 1
Fig. 5-1-9  Surveyed house No. 1.

B5-1-10 ERFEENo. 1DIHFEZR
Fig. 5-1-10  The old living room of surveyed house No. 1.
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®5-1-11 ERFENo.1 FE (1F)
Fig. 5-1-11 Plan of surveyed house No. 1 (Ist floor).
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®5-1-12 ERHRENo.1 FEK (2FR)
Fig. 5-1-12  Plan of surveyed house No. 1 (2nd floor).
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®5-1-13 EHRENo. 1OEEIZDH 5 K
Fig. 5-1-13  The kitchen utensil shelf in the living room of surveyed house No. 1.

®5-1-14 EWERENo. 10 2 HEROFICEZ ON-EA
Fig. 5-1-14 Meat stored in an inner room of the 2nd floor of surveyed house No. 1.
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L HEBIRAT

B5-1-15 ERHEENo.2 FEX
Fig. 5-1-15  Plan of surveyed house No. 2.

a5 .
X5-1-16  ZZHIZEENo.2
Fig. 5-1-16 Surveyed house No. 2.
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Fig. 5-1-17 An old furnace in surveyed house No. 3.
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Fig. 5-1-18 Plan of surveyed house No. 3.
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X5-1-19 FERIZKENo.4 P
Fig. 5-1-19  Plan of surveyed house No. 4.

B+ CHETE LCRERLETS (M5-1-20, K5-1-21), Ad20enBEDOKE S DR DK
FEBHALTVS, FaVrRHTRT CELEKRBOEBEZNPHL TV 2D HADFIC
ADRT L, WAL LHVEY, HAPAF LI WHTREREGE2ETRRIZLZS
DEEMELTEHVS, BT LBEEEIEAH40en, B S8 15em, BAT X #H22mEOK S
XTCHEL TR AETEO LI ERRETO o TWwE, HEFIIAAL BF LERLEHE
HETEEC]l ~2enB ) E L TREZRESE, SOIHBECIIAKEDRE 2 ~ 3m b
BT 5, HBOESHICHE TSRS, MUAELICE 2 BT LRLOEES OV
HNEF VTV D,

MEOREXFE U S ICEA TS L, SORRMICAEELZET, 20 EHICHAZENT
BELBEL ORI oM A LA TV B FAREHTEF LHMICE 2655 CHERR S 7z hs,
W rEdT s AAcEINEb Y, B RERTIRD 2 MBORAD b »ICHE
Faxhorhl, HECRES2E PRGN,

BRIIWO FICAE*EL CEHELEEX, 20L&t ELTERRL LTV, K
WEITREBEOL Y KX AES 5 ~10mOBBERATCET 20, ZELOMIZS5ICHM
WHRHIGEM EBEVTW S, F0d 5 EHETIIEROPRETICEE20m < 5V oRKO%
BT C. FOMERSLTDE, BHME LTHEATAAMIRSIZLAETHEH, KER
A2 e tiacE 2 BEFRy betodh T RO Fa VvV INTLHF Y A



HoE EES 179

®5-1-20 3 V' U HORA
Fig. 5-1-20 Houses of Chodzong Village.

X5-1-21 EA & BT LR Z A BT 728
Fig. 5-1-21 A wall made of river rocks and sun-dried bricks.
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R5-1-22  ZFHMIHRT S BT
Fig. 5-1-22  An outdoor lavatory.
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®5-1-23 - H - BOEBTERY 5T 5 h MY
Fig. 5-1-23 A gate decoration painted with red, white and black face paints.
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B5-1-24 ERRENo.IOBR LIz ShAs Vv Fatrrof
Fig. 5-1-24  Offerings of “tarcho” and yak horn on the roof of surveyed house No. 1.

X5-1-25 ZERZEENo.1OBR LICH 293 ko4 (FH)
Fig. 5-1-25 A “Sang-Tongsa” (incense burner) on the roof of surveyed house No. 1.
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Fig. 5-1-26 A “Gompa-Sendu” (sutra storage shed), “Lhasu” (agricultural prayer monument) and
“Sang-Tongsa” (incense burner) at the northwestern edge of Chodzong Village.

®5-1-27 F a2 v NOBBOLEIZHLY
Fig. 5-1-27 A “Sang-Tongsa” on a hill just south of Chodzong Village.
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R5-1-28 7 v 2 (RIATEEEE) &> b ¥ (FF)
Fig. 5-1-28 A “Lhasu” (agricultural prayer monument) and “Sang-Tongsa” (incense burner).

R5-1-29 F a3V HOHIT Y REZHEF 3 LT (L)
Fig. 5-1-29 A chorten in front of the old Gompa in Chodzong Village.
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by Isamu Moriyama®

Abstract © The destruction and pollution of nature have become problems
on a global scale.

In the Himalaya, also, the destruction of nature in the mountains of China
and Nepal, and pollution by trash, have become important problems. The re-
cent increase in the mountaineering population has accelerated these prob-
lems. In this situation, a number of parties, notably an American expedition
which conducted an environmental study of the area around Mt. Everest in
1990, have made efforts at clean-up, but these are not nearly enough to pre-
serve the environment.

During this expedition, we conducted a survey of the environment around
the Rongbuk Glacier, including the trash situation, and the production of
trash by mountain climbing expeditions. As one means of disposing of trash,
we constructed a smokeless incinerator, operated by solar panels, at Base
Camp. Here, in addition to reporting on the above survey, we offer recom-
mendations for preserving the mountain environment, based on our planning
and our studies.
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6.1 Research on Environmental Preservation of the High Mountain Region
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HAZEKFERXRXHE Member, Japanese Society of Snow and Ice
A2 2 F = TR AHBANE  Incinerator Industry Corporation
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Fig. 6-1-1 Overall design of the incinerator.
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Fig. 6-1-2 The solar generating system and the resulting power generation.



X6-1-3 @EATBEENAA
Fig. 6-1-3 A high altitude incinerator.
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Fig. 6-1-4 The latrine. (BC)
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X6-1-5 = I A
Fig. 6-1-5 A spot where trash was gathered.
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F£6-1-1 BEEHFOE

Table. 6-1-1 Incinerator specifications.

R ET T B
B HRE 15 (kg/h)
B X KAET-BRIE
KAETHTE 0.25 (n?)
RBEE AT 0.17 (nt)
BAOT 3 300400
i 72 ¢ 180X914 ¢ (M1 2,21 1mm)
a7 L AL (0. 25kw)
Bh % % f ]
HeH ALFR fEL
B E & EHD

B = 430kg
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300miZh72o TEHL DT INHEEINT V2, FITIE, 30kg AV D TEINUHA - AU~
ITHAREBESNTBY, MEBICO D> TEORED, EESE EICEHEL L 72, (6-1-7.
X6-1-8, X6-1-9)

E6-1-6 JKiAT{H g
Fig. 6-1-6  Glacier pollution.
() E2F v 79 A MELOWOFENRRINTH 5, LTI EFHAKE LT
FIFEhTwi-tnZ &,
BHEELTHT, LEIoFEREIZF0E T0oRRERLE TV,
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R®6-1-7 HAED TS
Fig. 6-1-7 Trash on a moraine.
() ABCH*t > 744 FTROTF, UFION=F 4 2L DA AR R
VI SNz ZHETH S,

Ji

X6-1-8 a Lo
Fig. 6-1-8 Trash on a moraine.
(F) ABCILBWAITADETHTH S,
Ry v K-, FEEFBES N TS,
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X6-1-9 G Lo T3

Fig. 6-1-9 Trash on a moraine.

3. TIDHRAELIUE

BEX YT FAL MIBRENLZTIICR—DOMEANDLLHICERE, Thbb, N—
A FxrTIE, BARATEDLPRDE L, M, REMITBLY, AW L L ToE,
EVHETHY, 2oV R0,

L, N=Z - Fx T hOEHEEM T TICRELLTIOREL., HT700kgTH - 72,
INhSid, EEBICLDIEDIS%ICHIoTe TONRNR—Z - F ¥y T7OTIDE,
550kg T, ZONTEHIIH3B0kgTH Y, ZOMIIHEB LIV ETHo72, LEHF v 7T
WFRAMITB LOEENI0kgH - 7225, TNHEY 7 EFLEATNTR=Z « T x ¥ 7\
IRL7ze BB, EHTEELLTRYICOCTIREBTRAL., Z2oBR2ED 2 BULL 72,
SEoOBERA2ED, TA1HYE)OTIORAERITH00g T, —EHHOHAEITENR
ZIZEFTH D,

BHFEICOWTIRINCER L2725, FEARIC LV FELEOR WL H Y, HIUNEIT65%
THolzh, TNHEFETR—R « F v TR ICHE L 72,

N=Z - F ¥ FIIBITHTIERE. TRY. 8K, TR LIS T, BRADR
by oo ¥ — FICHEEIICHHENR L, SRHDOA My 7 - ¥ — FIEM6-1-10Ic A 51 3
IHACT TV RIA VY EEY TV, TOFBICEEARL, 2B Z0LE - TR
VRIS X B REERBE IR % FF o 72,

ATIConTiR, HIAMERTLZTAILICEY), THIE LTI hEEANFETL
HL7, AHED L) IHEORE V. FRMICOALFINIIBVTIR, £ 0T INEE
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X6-1-10 = I %%
Fig. 6-1-10 A spot where trash was gathered.

Th, LI LALTIOREREA L CE D ERBEECHET 2 LEFH 5,
4. BEHFORRIZONT

AEOFLCBIT2REREMEE LT, GIAREEZX-Z - * v ¥ FMHEICERT
LT EREEL, SheEil 7,

EES,150m I BV A BEEEIE, BILRICE 2 TI 08, BLXUBHEREZEEL TK
DL ) ICEIE E Nz,

(1) EAREtE

BB T A T3 (BEY) BLUON—2 - Fv v FRELICERBESATWATId—
B ORIE, B, B, MR, 79 AF v 2, TLBR EOTMREREEYN ORE
WMCTRETIAFy 7L TLBOREEFI0%LTOL®) LE» (8 - WMWHEEEY) O
ReWweHErEsh, REAHRL LTI ZBAICL2HEF b L OFRTH 5 L HI
L%

FRUBEEY AL FE L EAT3,000kcal kg LK H Y ELOTEHEXREES L VDT, /b
BMThdy, BREEEDLEEDEFEONL 20, KT LARBEOEEF L L7z,
SBIz, N=R - Fy Yy TCHATLEVI) L CUTOREY L1z,

1) KL L, BUGMYEEL T 5,

O) Bk % AR50k (NET) LT &4 A IFH IZERER KM 2 HEHT 5,

N) BERBERT S (FEROBEORE),

=) shihEER e L, EEEE KB CRER R MR 5, 2L, MREEBL TR
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+®6-1-2  BEHVFIRSE O 5%

Table. 6-1-2  Record of incineration by the incinerator.

ISIGY TIDHEAE TIOFEHED B OEOJK i =
4.7 15.0 1 3.5 V=g —
4.713 5.0 1 1.5 VESES
4,21 15.0 1~2 6.5 VESE
4,723 11.0 1~2 5.0 VESES
4724 22.5 1 6.0 EhlL—4—
5,1 25.5 1 3.5 V=g —
5,2 2.0 1 V—F—
5/5 38.0 1~2 20.0 TRl —4F—
5713 63.4 1~2 V=T —
514 43.0 1~2 10.0 V—5—
515 26.5 1~2} 1.5 EhlL—¥—
516 49.6 1~2 EHRlL—%—
& FF 316.5kg 73.5kg

Yoz o L. —fMEIT KRE, %5
2. REMIT Lbe ) IFoREYW

BREOHAZTREET 2,

20 B ®

AHRBROBIE, BT (BRFOBERI;HELRE) CBT2RB LB E (RS
&) ZHADFEL, FRTOBRGHREIE GERIICHER) BELLTVETT AF v
I REANDIEHOWREN 2 K Ch 2 ETH S,

KT, FHICBVWTRZEREm =2 ~ 3 TESMEST SN 25, BERENHE LS
KBWTIPHERAL L) 2 ZFRBCEAST BN AT EES IR RT 2L
K220T, BRZERELC TRESE L, 20OBBEREYERTLIIETH A,

T, K ARBEREOEERBR LTV, BHABIFEORREO -0 ORBER2E2 =2
EThH 5,

(3) E#HE

BEEMFIC X 2B & HIA A B L CL2[, S bV -5 —RBEIZL 2EEI 8 ETH - 72,
B, TOMD 4 EIBZFELAKDBERIZL > T o 72, BERFIIKG-1-1127T £ 5 1o,
R, SV BEP OERMAT TERSIC LD TH L, TMmEREL L
THAEREES O, Bxdke LCREHZI 1572,

BEEMIF OIABERET) (I ERELSkg TH D . 5 HISHOBEEI T — 512X B &, 63.4k % 4 BRI
BERIT B Z LT &I, Lo THRNMICITPHIEDENZRIBEL-2 1242, L LTEH
EREGHERL LTI, BHKORERYPRLEZIETHE, ThbETHICBLTIE,
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6-1-3  BEHUFAHK

Table. 6-1-3 Standards on the incinerator.

% i3 ¥ = ft 53
24 H & & 2 SS41-9mm
FhV-eFvh 76 M8X25 AFEEfT &

F— & x# 2z (200V—HA—50Hz—0. 25Kw)

o - 1 FS—200%! (on-off A A v Ff %)

X K F 9 EX=45mm 73+ 4 AL

[ 4 1 1806 (#8-4) TILIFAAXNL

P 7 1 Pf2180 ¢ —914mm 7V I A AWNL

®xOOB W 1 [75X40X5/7 150X50X6t 3.2t

K B r—3 =23t WAkM=74FF¥AF—-12N
ey ¥ — GREREEUT) - =505 TFE

A | B 1 r—3 v =23t WAkM=74bFrvZX¥—12N
No. 2%l - RO (2 18) 1+

Eoof B 1 r—3 v =23t WAktt=74 bFvA¥—12N

# B 1 r—3 =23t WAkM=74FFvZX¥—12N
C—O®A - HAOMFE

i} g 1 r—3v7=2.3t k=74 rFr ¥ —12N

H3YDRDPRET LD L, R—R « ¥ ¥ ¥ T TIF20%DIKHFFE Lz, T, BEHIK
DEIZOVTHTFHORITH LT, N—2 « F ¥ ¥ T TRIBVIKETH 572,

COERIZOVTIE., BERMR, 2T W RRETKE L L, REOHRZRY LA
EroFRORERTLENCBIIBEALFRREEZONLD, wTIE L, BEH
FOMEEAE L, SARELERF Y v 7BV Th, BE2 > MAHHAREITH OBt
FEBRT A ERIRELV,

&

5. V—9—RBBDOREIZDONVT

(1) Vv—=7—REBEOHH

Ve — s ZTRANF—HEAELOFHIBTHH S TS,

VG — IFRNF—OEHIE, 7)) - - IAAMF L LTOELERIOBLA, T
FIVEF—RUOBEFEEbT, KELEBHEFOILEL LRI L THE, T2, BERORE
2L, DEBCZELTHETAZEANTELREZORMMIIZ .

REWRIZBWTH, BHOL0ELELET, EARENTE, TLELEMTHENT
Wb,

ChoOEIE, TRILEmMEE bV, RESHCEASNEANEH LA, FHO L
A3 RRBEOREL-MIBIIBVTIE, FEUCKBROHTETDH S,

B, OEEICowTi, 5HOB Y 7y 2 KlOKM E (5,400m) T, 547.8cal/cm’
day? AR ENT W %,
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EEOIMISEICBIT 5 HEFE260cal/cmday®” ICHAR, 2O 3L F—i3f 2 U ET
H5b,

(2) V=S —REOEXEHELEE

BEEFRE AR & LT, EARGEIIBEEF O &R 2 4 HEBOY A4 2 VCiFYEE L7z,
BAEEIIOWTIE, 1 H3KMERE, 3HMAKEE LTEE L. #8Ah/day DEERE
HENANVE L, REEARTLDINAIVEFI2. 2Ah/day XA L 72,

EB, BHFOFRAER, UWETEO 4B A 2 Vv Tr <, BILFTEICHEL T, @, &
B, Bl 3B E 2oz, ThUE, BREDOITENICHIET 2 TI0REOELLEEL oD,
TEERTEI, ROV VWHEBRLESHD, TIDA My 7 EBEAT, T &0 THRE
THLEDNDH -7,

BUNHEIR T U ICB W Tk, ATEREMAS L TIFED SN, kAL (B
T2 %o khoiz,

5HI15, 16HR XAV — ¥ %2R L7, 20OHMAII5 AISHICCOREHR Y F Ny &
WIHRICHFE L2720, V-5 M2 EHTE b o705 Th 5,

T2, V=T = VAT LADOREIIH 2o Tk, HHTAEBOBESMKE., HICEEICDO
WCTIEHEBETALEDND S,

2=y FELTORE, HERICOWTHOEANCEIE L, FEoMEEIILF— - 12
DEBER L Z LRI TH 5,

AR, V== - VAT LERBENFEOM, B, BESICLAMEL. EEEEHE
FWICRELS, SREEICES), KNG DI AV F-DFHZREL-V, Th5DT RV
F—ld, BE, 7V -V OARTHL, HRELTEH%, ERICBIIERBOEBANS 2 &
BTE, BILEATORAEZEZ2 52 Lid, BUOBEINIIH LTORELFSFTHI LICk
5 LG %,

%%
D

6. TIXEIZBITHEHE & ER

SEOBINZBVTORELXED T, BEREOIELI S, TIWNKIIOVT, 20HHE
EFEBIZOWT, MEMLERBREZRET 2,

1) MLy EFFEMIITIOREDRHERF 2 Z LA KRYTH S, I ITHERTOMW
AMBZEITED, H5VEVHPIHEMBEZES T E V) BROMETLH S, Hith
TOTIDOREE LTI —MRMETICH 2, Xy 7 B3R L%, Bk, &8
TE5507M4H -7,

(2) MEBIVERICLIZEIFLE . SROMAFK, AGHE. BF T 2 Tk,
T L TKREFESFOUR CRENL G2 LA TELLEDRS,
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(3) FEWOMBIZOVWTEIFFLHLVDDOLEH 572, N—A « T ¥ v TIZBWTIIMEH
BH0 ., FHEOBEKIERORCEDHEHN L 20 THB R o720, BITFY X 7B
WCRBEHAE L2, BRABORAKLZFOI 20T, FHERICKANTEVESL %
EIEFICHENDPHILo 72,

NS TIRRBIBEUT EAREKL, FBT20ICE3MHEOEAPLPLE0OLED
N5, 20o, EREOHEYREL, 4BICBLTHRELZBREREOMETH 5,

@) TIAF v 7 EOBDTFICLETICOVTIE, &ELFRLEVD, LT3R
HHVIEELREVEETL, YEIRIC L 2REBILEEZFE2XETH 5,

BICHAEE LTOMETDOTIAF v 7 ORESHATICR SN, ThbidibRES 2
LRI RETEEV,

(5) #TACY, BLXOFHEIIOWTRALEENT 5 Z A TELAN, BIEOWZL L
IAHACHTAE VOB HBALNLDE, UHOFELKRICLZb0LEbNhb, Zhbidk
AL DTH ) BFUDLNHDTH 5,

(6) Bith. HAK Y NEOFEHRPICOVTEIFEVIERL, HORABELFLRIK
BEF v /T B OVOREBILETH S, BMc B 5 HBEIE, 5B E5
BREM I O BCEENLELEbh D,

(7) R=R -+ FxrFBTL, TIOERINK, ERBLIURRWESEL, Ay
7o X— PRI L AREFGFIEDD Y — b THAN—TILEND 5,

8) HHFOFAHIZOVTIE, TIOBBERIERICE ., MO THMIZE 72, 4%
EfFv 7B Th, MBS T, »poRFHTEIBRAFLRELERNTLILZ
RELLV,

(9) BEHFEOERICIZ, V- —RKBEEZFHLLY., BBUARER®E) THo 7,

LaL, #yheg, EHEOME, BLXOR, BB, S L1337 2EH L0 TRFUE
THolz,

10 N—R-+FxrFICBVT, TIFF, BIOBRAFOFEHICHzo T, TIHhA,
TIFATLFE, TINESHPLETH L, TLBEHFICTIEERATISEG. FOAN
THRI L VELMEOREHAETAZ L, $BHNFORAOOKRE S 2EELIWER
HET2REOBRBOLETH S,

W FEBEHELICBWTIE, BETOEME 74 v 7 A0 —TE2KE LA, a3~ TH
IR$ 22 EHTE, LALERMIZIE, $XTEHNT LI EPLETH S,

LA, SEOBIES*ELE o, RE L ERFERRIETH S,

BERSL LTI, FPE0BRENIHLLEDNLY, TIMERIERASY v 7OH
BEBHPLETH Y., SEHOEINIBVWTIR, £% v 7T "Keep Environment; %
HVWEOEEL L,
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ERWITE, —A—ADPREREINT BRI O LAY TH D,

SEXH
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(=LA M) BROKTOREAKYE, OBRMA, Bk, (8%1%) Bl ARZK%S
19764 3 H31H

3) BEERY v Ty rETHEER






203

BbHYI(Z

AHEE X, BHICRRZ L)AL A PBINBE2EE0CH K — L L, §66CE0H
HTITb N ORE - MIFEEOBETH 5, WEREZ, TRLAPOR—Z - F x>
THATOREDI2D, 77—y DKL, BEOEE, ER. Gz SFMBICITAZR L
WERBEO T Tirbh/,

Tz, REHEL BN L OBGRELS, HHIZ, 2ORFTERZVEELE . AESL A
bExboleh, ERICEELEROIEL, BE¥O L) 2 KEL=— 7 ZIFEIS R
bOLES,

KEOBLINVA MIOWTRF 3 ET I TREVALOTER bW, HE
INLVAMIHEY%%EF 3ETF 2~ (Qomolangma, FRBERHEIE), F/S— V42 H AL~
FEwv), AEELAORHENZIEIIE, T bbb PEENCZOF2ET L v LT
BRIELVOZED, e 3BIUBERFS C OFROFT "L ) — B ZITHR, ThHs T
NV MZHEHA L, ZORKR, L oBIUBEOERAHIE THRAKZELANL 2 S,
EL. KEOEMDL E2NICHE- 72,

CORUHERENO THRE, THHICL ) BIIRREE L6, BELAHZHZIC, &
FOERERLD, RLAOFMALE., COREEL2 L TR TTEOTEZY, ThHD
BFIFEA XL Z MBI TRD D Z &4 (| R4 DL B L, % D) £ p3@ik
Ty H, ARIOFEREAL, MEOBEINICRE L, Hi2id, F LW ERIEE A, 115 <
THONDLZ LI HENTINICE S BEFIT RV,

SRBREDTHEEZBEC L, e TEMOTIKIE, TER+BTELTH S,

BARICZ ) E L7, AEOFTION L. FHMIC TIHE 72720 7 H A RER SRR
REHRE, ATERARE, FMERWERELZ TR - PLTT &7, HAKFHETY
i - I FEHER, BB 7 VYR, LOCEROBESES, ZESZ2bTobeMEE0l
FABR-RETNETFSACHLBILEBRLETE T, 372, WECEDo TV
W27 = s Dx—F ) AN OELFRR, U EMERIONBERAK, A2 b 74 b -
A TOROBRIKICEH#HERL T,

TH8 4 6
BB OB 12T
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