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PREFACE

These International Workshop and Symposium are actually the second workshop and
symposium, held by the researchers who are aiming valid utilizations of Mt. Fuji Weather
Station. Since we, some of these researchers could get the JSPS (Japan Society for the
Promotion of Science) Fund, in 2006 for the research “ Mt. Fuji Project: For the
establishment of a high mountain observation platform of extreme environment” (the
representative researcher being Yukiko Dokiya, Edogawa University), these workshop and
symposium are organized by us, under the sponsorship of JSPS fund 18631002, receiving the
help of NPO members.

The first workshop and symposium were held on March 3-4, 2006 in Tokyo, which was
organized by the NPO “Valid Utilization of Mt. Fuji Weather Station” under the sponsorship
of Taisei History and Environmental Fund, supported by Mitsubishi Electric Corporation,
Taisei Corporation and Fujikyuko Corporation. Dr. R. Schnell NOAA. MLO), Prof. P. Bartsch
(University of Heiderberg ) and Prof. Y.S. Kim (Hang-Yang University) were invited and
made impressive lectures on atmospheric pollutant, on high altitude medical research and on
atmospheric observation network, respectively. Very active and constructive discussions
were had, the summary of which are shown in the booklet available in this workshop.

In the present workshop and symposium, in order to develop the interdisciplinary mountain
research network, a part of the workshop is made to be open. 28 papers are submitted
including invited papers (Prof. E. Flueckger of Univ. Bern, Prof. N.-H. Lin of Central
University, Taiwan, Prof. Ge Ri Li of Qinghai University, Dr. R. Schnell of NOAA and Dr. H.
Akimoto of JAMSTEC). Consequently, researchers of hydrology, cosmic ray research,
analytical science have newly joining to those of atmospheric chemistry, meteorology, high
altitude medicine, astronomy, ecology and glaciology.

This issue contains all the abstracts presented at the workshop and symposium, including
keynote and invited speeches, in English and also in Japanese. The information presented in
this issue will be of great benefit to the researches of high altitude mountains.

Organizing Committee:

Prof. Yukiko Dokiya (Edogawa University),

Prof. Yasunobu Iwasaka (Kanazawa University),

Dr. Naoki Kaneyasu (AIST),

Ass. Prof. Shungo Kato (Tokyo Metropolitan University),

Prof. Takehiro Masuzawa (Shizuoka University),

Ass. Prof. Yukiya Minami (Ishikawa Pref. University),

Dr. Hitoshi Mukai (NIES),

Prof. Masayoshi Yamamoto (National Institute of Fitness and Sports in Kanoya),
Prof. Satoshi Yamamoto (The University of Tokyo)
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OPENING ADDRESS:
MT. FUJI WEATHER STATION — PAST, PRESENT AND FUTURE

Y. DOKIYA
College of Sociology, Edogawa University
474 Komaki, Nagareyama, 270-0198, Japan
E-mail: dokiva@edogawa-u.ac.jp

Keywords: Mt. Fuji Weather Station

The importance of the summit of Mt. Fuji as an ideal meteorological observation site was
recognized since 19 century, when Mr. &Mrs. I. Nonaka established a private weather station
at the top of Kengamine in 1895. In 1932, Mt. Fuji Weather Station was established by JMA,
which lasted as long as 72 years with attended observation upto 2004. The 800km Mt. Fuji
RADAR served as a powerful fort against typhoons for some decades since 1964. It has been
considered to be a symbolic of Japanese science of technology. However, partly because of the
development of satellites, the importance of RADAR in meteorology decreased as well as the
site importance.

However, the site has been regarded as an important observation site by atmospheric
chemists who used a part of the station and getting world interesting data sets, and by
astronomers who shared the power supply and established a first sub-mm telescope at the
summit and got leading data, as well as ecologists, high altitude medical scientists,
glaciologists etc. After 2004 evacuation of the weather station, we, these researchers
established, “Scientific society of high altitude mountain research”. For the purpose to be a
responsible personnel to manage the facilities, we established an NPO “Valid Utilization of
Mt. Fuji Weather Station” in 2005.

In October, 2006, a joint research started between JAMSTEC and NPO on the long range
transport of pollutant, and also a research project on the thunder prevention started in
Watanabe fund. However, many difficulties, such as lacking funds to maintain the facilities
though out a year, severe meteorological conditions especially in winter, etc. are still in our
way.

In this workshop and symposium, we want eagerly to learn from the history and experiences

of world famous mountain research stations, in order to develop the future Mt. Fuji research
center, as well as to establish world mountain research network.
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MAUNA LOA OBSERVATORY, HAWAII AND SOUTH POLE, ANTARCTICA: 50 YEARS
OF ATMOSPHERIC MONITORING AT HIGH ELEVATIONS

DR. RUSS SCHNELL

Director, Observatory and Global Network Operatidfational Oceanic and Atmospheric Administration
(NOAA), Earth System Research Laboratory, Bould&i

Mauna Loa Observatory was started in 1951 as d &ibd States Weather Bureau meteorologicalostati
housed in a 9 M(80 ff) wooden structure at the 4100 m (13,453'ft) lewedr the summit of Mauna Loa
\olcano. In 1956 the observatory was moved to 38961,141 ft) and permanent facilities constructethe
observatory is operated by staff 12 (in 2006) ¢batmutes 80 km (50 miles) to the site. In the l1@&fnational
Geophysical Year (IGY) an atmospheric observatang wonstructed at the South Pole, Antarctica af 283
(9,330 ft). In 1957 carbon dioxide measurementsates both Mauna Loa and South Pole. These, and
subsequent measurements by NOAA have produceddey wecognized Mauna Loa (and South Pole) carbon
dioxide curves. These data showing that combusfidossil fuels is changing the composition of Eeth's
atmosphere was a basis for development of thelglliloate change hypothesis.

Mauna Loa Observatory has grown in measurementhwiloiw number about 250. In 1997, the Network for
Detection of Stratospheric Change building wastoocted which tripled research space and usheradange

of stratospheric research. Monitoring at Mauna &od South Pole has shown that large volcanic engti
reduce the amount of sunlight reaching the surfdidbe earth; that ozone depleting CFCs that cagallge
annual Antarctic Ozone Hole have been reducedghrthe Montreal Protocol; that methane (i not rising

as fast as in the previous decade; and that repdetecompounds for the CFCs are rising rapidijénglobal
atmosphere. The annual Kosa dust storms that tidsigand air pollution to Japan are often measatrdae
Mauna Loa Observatory on their way to the North Aca@ continent. Mauna Loa Observatory supports 22
cooperative programs with other agencies and wsiliesrfrom around the world, and supports a nurobshort
field campaigns consisting of special measuren@eritstrument calibrations. These include an anmznth
long program from the Meteorological Researchtlristi Japan Meteorological Agency.

In 2005 NOAA began year round monitoring at the SittrGreenland Observatory at an elevation of 3200
(10,496 ft) following three seasons of summer measents. This site will be expanded to eventuedlye as
many measurement programs as the South Pole Closgrva

Mauna Loa
Observatory,

Hawaii looking
north to Mauna
Kea, location of
the Japanese
Subaru

telescope.

M auna L oa Observatorv. Hawaii
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Atmospheric
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(ARO) that is
located 1 km
upwind of the
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6 months.
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DR. RUSS SCHNELL

Director, Observatory and Global Network Operatidfational Oceanic and Atmospheric Administration
(NOAA), Earth System Research Laboratory, BouldS#A
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ATMOSPHERIC CHEMISTRY OBSERVATIONS AT MOUNTAIN SITES
IN ASIAN CONTINET

H. AKIMOTO
Frontier Research Center for Global Change
Japan Agency for Marine-Earth Science and Techgolog
3173-25 Showamachi, Kanazawa-ku, Yokohama 236-0@@hn
E-mail: akimoto@jamstec.go.jp

Keywords: ozone, CO, aerosol, Asia, mountain sites

Continental-scale (regional) and hemispheripaliution and its impact on global environmentééeen a
big concern of atmospheric chemistry research dereyears. We focus the Asian air pollution ingSian
perspective, and have been conducted continuoasvalien of ozone, CO and aerosol on Asian mousttas,
which are thought to have regional representatsgerfes for ozone and CO, year-around observatave heen
carried out at Mondy in Russia (2006m), Mt. Tai2dsh), Mt. Huang (1841m), Mt. Hua (2064m), and Thasirc
China as well as at Mt. Happo in Japan. Recerlierwation at Vostochnaya (3720m), Kyrgyzstan int@e
Asia has been initiated in order to capture thestntinental transport of air pollutants fromdpa to Asia.

Such mountain site observational data has besshfar verification of global and regional cherhicansport
models. From these studies it has turned out b@atriountain site data have in general enough i@gion
representativeness free from the effect of lochlijgmn, and can generally be used for the purpds@lidation
of the model with resolution of 100 km or more. Gltlameously, it has also be found that each mousitig data
has sometimes its own characteristics of reflectiogntain meteorology. Therefore, care should kentéor the
detailed comparison with model-simulated data, evsjilecial characteristics of the mountain metegydtself
can be of scientific interest in some cases. fit#ik, | will present several case studies of apheric chemistry
based on our observation at various mountainiifesia.
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ATMOSPHERIC MONITORING AT HIGH MOUNTAINS:
COLLABORATIONS OF MONITORING NETWORKS, MT. FUJI AND MT. CHOHAKU

Y. lwasaka
Institute of Nature and Environmental Technol&@nazawa University
Introduction

Geographical and geomorphological features suggest that long term monitoring of
atmospheric constituents is very important to see large impact of rapid expand of human
activities on environment in north-east Asia and monitoring at high mountains will be very
effective since strong westerly wind prevails. Research programs in which monitoring
system of atmospheric constituents is planned to establish at the summit of mountain Fuji
seems to be very valuable and combination of this program and Mt. Chohaku project will be
very effective to obtain qualified information on changes in air quality on north-east Asia.

Aircraft borne measurements made over Japan islands
Aircraft borne measurements have been made to understand long-range transport of
KOSA particles over Japan islands since 1990.  One of typical results suggesting

Aircraft borne measurements in Japan |
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Observed seasonal change in the vertical structure of coarse
(D>1um) aerosols over Japan. Relative seasonal change in the
total number of coarse particles is shown as 100% being the
mean value for spring. Fractions by different particle types are
superimposed. (Matsuki et al., JGR 2003)

importance of long-range monitoring shown in Fig. 1 on the basis of electron microscopic
experiments of the coarse (diameter larger than 1 micrometer) particles collected in the
mixing layer and in the free troposphere.  The particle types are compared between spring
season and summer season.

The results obtained above about 4 km suggested that there were no large different
between summer and spring season but those below about 4km showed that KOSA particles
were major in spring season and share of KOSA particles became extremely small in summer
season. From those it is easy to understand importance of high-altitudes westerly in
summer season when it has been believed that very clean marine air dominates over Japan
in summer.

Conclusion and Suggestions: Collaboration with Mt. Chohaku project and other programs
made at high mountains

Recently Profs. G.-Y. Shi (China), Y.-S. Kim(Korea), and Y. Iwasaka (Japan) proposed the plan
in which long-term monitoring of air quality of north-east Asia at Mountains Chohaku.
Combination of Mt Fuji program and Mt. Chohaku is to be very effective to obtain detailed
processes of air quality changes in coast regions of Asian continent where large human activities
are found and active air-exchanges of marine air and continental air.
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OBSERVATIONS AT LULIN ATMOSPHERIC BACKGROUND STATION
(LABS, 2,862 M) IN TAIWAN

N.-H. LINY, C.-T. LEE, J.-L. WANG,, C.-F. OUYANG, G.-R. SHEU

'Department of Atmospheric Sciences, National Cedtaversity, Chung-Li, Taiwan
nhlin@cc.ncu.edu.tw*
“Graduate Institute of Environmental Engineeringjodal Central University
*Department of Chemistry, National Central Universit
“Department of Environmental and Safety EngineeMigg-Chi University of Technology

E-mail: nhlin@cc.ncu.edu.tw
Keywords: Precipitation chemistry; Aerosol chemjistirace gas; High elevation; Mercury

The Lulin Atmospheric Background Station (LABS) in Taiwan held its grand opening for
operation in 13 April 2006. It is located at the Lulin Mt. (2,862 m MSL; 23°28'07"N,
120052'25"E) in central Taiwan. The LABS is unique because its location and altitude can
enhance the global network of GAW in the Southeast Asian region where no high-elevation
baseline station is available. Our site is located between the GAW Waliguan station (3,810
m) in Tibetian plateau and Mauna Lao Observatory (3,397m) in Hawaii. Trajectory study
indicates that this site provides us a great of chances to observe a variety of air mass
originated from contaminated or clear source regions, giving a distinctive contrast of
atmospheric changes. Present continuous operation will include precipitation chemistry,
aerosol chemistry, trace gases (CO/CO2, Os, CFCs, VOCs), mercury, atmospheric radiation,
and meteorological variables. International collaborations are highly welcome. In order to
assess the background air chemistry of the LABS, a pilot study on precipitation chemistry,
aerosol chemistry, CO flask sampling and atmospheric mercury have been conducted since
the spring of 2003. As a result, the most pH values of weekly precipitation samples ranged
in 5.0-5.6, reflecting a COz-equilibrated background value. Comparison between Mt. Fuji and
Mt. Lulin is also made. Flask samples were taken on an irregular basis. Aerosol chemistry
was also observed basically two weeks for each season. We used a newly developed
technique to mark the biomass burning, i.e., particle-bound levoglucosan. The level of
levoglucosan is somewhat related to the variations of organic carbon. Case studies to show
the impact of various air masses on air chemistry of LABS will be also presented.
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RESEARCH ON AEROSOL BY USING MT. FUJI AS AN OBSERVATION TOWER
2005-2006-BRIEF INTRODUCTION

Y. IGARASHI', H. TAKAHASHI', S. SHINODA!, K. MIURA?, K. NAGANO?,
N. KANEYASU3, H. KOBAYASHI4, Y. MINAMI> H. OKOCHIS, Y. KATAYAMA?,
O. NAGAFUCHI?, K. YOKOTAS, H. HAYAMI®, S. FUJITA?, S. KATO1™

Meteorological Research Institute, 1-1 Nagamine, Tsukuba, 305-0052, Japan.
2 Tokyo University of Science,
3National Institute of Advanced Industrial Science and Technology
4Yamanashi University, Ishikawa Prefectural University, ‘Waseda University
"Tokyo University of Agriculture and Technology, 8 Chiba Institute of Science
9 Central Research Institute of Electric Power Industry, 1°Tokyo Metropolitan University

E-mail: yigarash@mri-jma.go.jp

East Asia is such a region where various kinds of the aerosol having different composition
dispalay the seasonal and spatial variation. Although it is indispensable for the asessment
of climate impacts, the aerosol observationfor various characteristics (density, size
distribution, chemical composition, optical characteristic and cloud and fog processes) in the
free troposphere is insufficient contrary to the overwhelming observation at the vicinity of
surface of the earth. Especially, mineral dust and black carbon exhibit high uncertainty for
the optical characteristics thus high necessities of the research. For another instance,
concerning sulfate aerosol, we need to consider a transport process as well as a chemical
process, because sulfate aerosol is chemically generated on the way of the transport
from the precursor gas. Moreover, there are a lot of uncertain points for transportation and
the mixing processes for the aerosol from the atmospheric boundary layer to the free
troposphere. Therefore, by using the mountain body of an isolated highest peak, Mt. Fuji,
that can be regarded as the observation tower with almost 4000m height, above-mentioned
unclarified points are investigated. In the campaing observation the ballon observation was
also employed to compliment the mountain observation. Finally, we would like to input the
obtained data to the chemical transport model to calculate the radiative forcing in the near
future. A brief introduction is made in this presentation.
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A BRIEF HISTORY OF MOUNTAIN MEDICINE ON THE QINGHAI-TIBETAN PLATEAU

Ge Ri-Li, M.D.,Ph.D
Research Center for High Altitude Medicine, Qindbaiversity

E-mail: geriligao@hotmail.com

The QinghaiTibetan plateau is the world’s highest and largest plateau with an average elevation of more than
4000m. It covers about 25 million km2, which is about onefourth of China’s total area and a long history in the
research of mountain medicine. The earfiest reference to altitude medicine in China is about 32 BC. Tookim
addressed Generalissimo Wang Fung of the following effect “Again on passing the Great Headache Mountain, the
Little Headache Mountain, the Red Land, and the Fever Slope, men’s bodies become feverish, they lose colour and
are attacked with severe headache, dizziness, and vomiting” all of which are similar with the symptoms of acute
mountain sickness, indicating that Chinese people back then had knowledge about mountain sickness.

In the most recent half-century; Chinese scholars in mountain medicine research have conducted explorations in
many fields including physiology; pathology; chnical medicine, epidemiological and biological studies, and have gained
remarkable achievements and successfully collaborated with the United States, Japan, as well as other countries. In
2004, we had successfully organized the VI World Congress on Mountain Medicine and High Altitude Physiology: It
was the first World Congress on the continent of shadow of the great Himalayas, on the high Tibetan plateau. The
following is a brief overview of studies on mountain medicine in China.

1. Medical Expedition: In the last 20 years, numerous expeditions have been made by various academic groups on
the Tibetan plateau, which includes ascent of the World's highest peak —Qomolangma (Mt. Everest) led by Dr. Hu
Hsu'Tsu at the Shanghai Institute of Physiology in 1975. Later; in 1990, a group of Chinese and Japanese medical
scientists successfully organized an expedition to the Alimaging Mountain (6000m) in Qinghai Province. The scientific
work of this expedition was to study the acute hypoxic response of the cardiorespiratory system and central and
autonomic nervous system, sleep disorders. In the most recently; a medical mvestigation was conducted on a group of
90 young non-professional mountaineers who climbed to the peak Yu Zhu Mountain (6178m) in Qinghai Province.
Serum Leptin, IL-6, and BNP  were measured at different altitude levels during the expedition.

Studies in Mountain Sickness: Scientists from both Qinghai Province and the Tibet Autonomous Region have
conducted epidemiological studies on both acute and chronic mountain sickness among different ethnic groups and at
the various altitudes and have advanced our understanding of chronic mountain sickness (CMS). The prevalence of
CMS is significantly increased with altitude, and it is higher the prevalence in Han Chinese who moved from sea
level moved to high altitude than those in native Tibetan who permanently lived at high altitude. During the VI
World Congress on Mountain Medicine, we have established the International diagnostic criteria of CMS, and named
as “ Qinghai CMS soore ”. This is a landmark event in the history of high altitude medicine. Also, one of the most
ambitious high altitude project in the history of the World is that the construction of Golmud-Lhasa railway. The
length of the Golmud-Lhasa railroad is 1100km, and consists of 30 train stations, 60 bridges and tunnels, and over
90% of the railway is above an altitude of 4000m. Approximately 30,000 workers each year were exposed to altitudes
greater than 4000m, and there was no reported mortality casually linked to acute high altitude llnesses. This is
mdeed a milestone in the world history of mountain medicine, and also reflects the profound care of the Chinese
governments for the workers on the railroad construction.  (continue)

1.  Physiological Adaptation / Acclimatization to Hypoxia in human: In the past two decades, high-altitude medical
scientists of the Qinghai Tibetan plateau have made remarkable achievements in studying the physiological
adaptation to high altitude. The chief objective in theses studies was to obtain hemodynamic measurements of
systemic and pulmonary circulations, control of breathing, pulmonary gas exchanges, exercise tolerance,
hematology; and sleep studies at different altitudes. These measurements were carried out at four levels of
elevation (10m, 2260m, 3600m, and 4600m). We found that some of the physiological adaptation in the Tibetan



natives is different from those of the Han newcomers. For example, there is a lower Hb, lower mean pulmonary
arterial pressure, and higher exercise tolerance in the Tibetan when compared to Han Chinese at residing same
altitude level.

2. Animal Adaptation to Hypoxia: The indigenous mountain animals, such as the pika (Ochotona curzoniae), the
Tibetan antelope (Pantholops hodgsonit), the yak (Bos grunniens), and the snow pig (marmota himalayama),
have probably been living for thousands of generation on the Qinghai'Tibetan plateau. Therefore, these species
are the best animal models for the study of the adaptive mechanismto a hypoxic environment. The indigenous
mountain animals, compared to sea-level animals exposed to high altitude, had a lower pulmonary artery
pressure, no or shight right ventricular hypertrophy, and thin-walled pulmonary vessels despite their rather
extreme altitude of residence.

3. Tibetan Medicine at High Altitude: Although the term “mountain sickness” cannot be found in the recorded
documents of Chinese traditional medicine, the impact of the natural geographical conditions of high altitude
upon the occurrence of sickness among local residents has been recognized. Some people believe that Tibetan
medicine is indeed a medical study of high altitude because it is a medicine gradually developed by Tibetans over
thousands of years under the special environments involving huge altitude differences between the
Qinghai'Tibet Plateau and other lowland regions. Over the long periods of clinical practice, the majority of
Tibetan medical staff members; have taken advantage of the biological resources at high altitude and have
developed and brought into application anti-hypoxemia, anti-fatigue, and other mountain sickness drugs. For
example, the work units such as at the Qmnghai Tibetan Medicine Hospital and the Tibet Autonomous Region
Tibetan Medicine Hospital have applied Tibetan medications in the treatment of patients with high altitude
polycythemia and have achieved satisfactory results.
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THE HIGH ALTITUDE RESEARCH STATION JUNGFRAUJOCH

ERWIN FLUCKIGER
Director, High Altitude Research Stations Jungfreljand Gornergrat (HFSJG)

Jungfraujoch, at 3500 meters, is the highest research site in Europe that is accessible all
year round by rail. In accordance with the intention of the founders 75 years ago, the
International Foundation HFSJG provides scientists with an infrastructure that allows
world-class research at high altitude, alpine environment. The kind of research that is
performed is determined by the scientists. Due to this “bottom-up” policy, the character
of the scientific projects has changed appreciably over the years. The station started out
hosting mainly physiologists and astronomers. Today environmental sciences make up
more than 50% of all experiments done at Jungfraujoch. An overview of the present
research activity at the High Altitude Research Station Jungfraujoch can be found in the
annual activity reports of the Foundation (http://www.hfsjg.ch/). In 2005, researchers
from 36 teams with 41 projects spent 1432 person-working days at Jungfraujoch. About
20 automatic measuring installations are operated around the clock. On the average,
about 100 publications per year are resulting from this work. Most of the research
groups working at Jungfraujoch participate in national, European, and global
measurement networks, e.g. the “Network for the Detection of Atmospheric Composition
Change” (NDACC, formerly NDSC), and the “Global Atmosphere Watch” (GAW). Today
more than ever, long-term experiments are being carried out whose importance cannot
be evaluated on a short-term basis.

The presentation starts with a short review of historical and operational background
information, outlines a few milestones that marked the past research work at
Jungfraujoch, gives selected examples of present activity, and concludes by addressing a
few challenges for the future.
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MONITORING OF COSMIC RADIATION EXPOSURE
ON THE TOP OF MT. FUJI

H. YASUDA! T. MATSUZAWA?, Y. IGARASHP

National Institute of Radiological Sciences,
“lbaraki National College of Technology,
%Meteorological Research Institute

E-mail: h_yasuda@nirs.go.jp

Keywords: Cosmic radiation exposure, Monitoringgtidaltitude, Mt.Fuji

Cosmic radiation exposure in aircraft is much concerned by crew and passengers; particular
attention is given to possible radiation doses brought by largest solar flares. Prediction of
the dose originated from a solar flare is very uncertain and thus measurement in an upper
atmosphere is necessary for reliable dosimetry of solar-flare particles. At present, the most
effective method for this purpose is continuous monitoring of cosmic radiation at high
altitude, e.g. on the top of mountain. We thus plan to start monitoring of cosmic radiation
exposures on the top of Mt. Fuji that is the best place in Japan for achieving the purpose.
Possible monitoring devices are ionization chamber, dose equivalent (rem) counter,
scintillation counter and exclusive data loggers for automatic recording of the data from the
detectors. Detail descriptions of these devices are being presented in the workshop.
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A PERSONAL VIEW ON FUTURE UTILIZATION OF THE MOUNT FUJI WEATHER
STATION

S. Yamamoto
Department of Physics, The University of Tokyo

The summit of Mount Fuji is an invaluable site faarious scientific researches including
atmospheric chemistry, medical sciences, and astrgrbecause Mount Fuji can be regarded just
as an “observing tower” elected toward the atmaspheHowever, such researches are now
facing to serious difficulties due to a partialsgdaof the Mount Fuji weather station. In order to
overcome this situation, we are currently consndecontinuous operation and maintenance of the
weather station facilities by NPO. In this talkarh going to present my personal view on a
possible strategy of the operation with particelaphasis on the electricity supply based on our
experience of the submillimeter-wave telescopeatjoer at Mount Fuiji.
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CHANGES OF IONIC SPECIES DURING THE TRANSPORT FROM INLAND
THROUGH COASTAL CHINA TO JAPAN

S.HATAKEYAMA A. TAKAMI Y, W. WANG?

National Institute for Environmental Studies,
16-2 Onogawa, Tsukuba, Ibarak 304-8506, Japan.
“Chinese Research Academy of Environmental Sciences
E-mail: hatashir@nies.go.jp
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Ammonium

Along with the aerial observations of atmospheric pollutants over inland China
(Shanghai~Wuhan~Chongqing/Chengdu) in the summer of 2003 and the late spring of 2004,
ground based observations of pollutants were carried out on inland mountains and an island
in the East China Sea near Shanghai. Observation sites were Mt. Emeishan (29.3 N,
103.2E, ~1200 m asl, near Chengdu), Mt. Wudangshang (32.3 N, 110.5 E, ~1200 m, near
Wuhan) and Shensi Island (30.4 N, 122.3 E, ~200 m asl, near Shanghai). Gaseous species
such as ozone, NOx, SOz as well as CO were measured continuously. PMio and PMas
samplers were employed to collect aerosol samples on Teflon filters and concentrations ionic
species were measured with ion chromatography.

Both sulfate and nitrate showed clear linear correlation with ammonium with correlation
factors nearly unity. In inland area the slopes of sulfate/ammonium were larger than 1 in
both the years, but on the island the ratio was less than 1 in both the years. This is as we
observed in aerial observations over China. Large emission of ammonia gas in the east
central China must me the reason.

SOz contained in the air mass originated in the East Asia was oxidized to sulfuric acid during
the long-range transport toward Japan, whereas NHs is removed by dry and wet deposition.
Therefore, sulfates must exist in excess to ammonium in the down wind area distant from
the emission source. Such situation was clearly seen when we plotted the ratio of the
concentration of sulfate in aerosols to that of ammonium against the distance to the
observation site from the emission source (Beijing was chosen as an example). For this
analysis the ground-based observation data obtained from 1991 to 2002 in Japan as well as
in China. The longer the distance is, the larger the SO4/NH4 ratio becomes.

Results of aerial observations over China will also be introduced for comparison.
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EMPORAL VARIATION OF WATER-SOLUBLE IONS OF FREE TROPOSPHERIC
AEROSOL PARTICLES AT MT. NORIKURA

K. OSADAY, M. KIDO? C. NISHITAL, K. MATSUNAGA!, Y. IWASAKA?

! Nagoya University, Nagoya, 464-8601, Japan
2 Toyama Prefectural Environmental Science Resézeoler,
% Kanazawa University, Kanazawa

e-mail: kosada@nagoya-u.jp

Keywords: Seasonal variation, Free tropospher@sdechemistry, Long-range transport,

ABSTRACT

Free tropospheric aerosol particles were colleatddt. Norikura (36.1°N, 137.5°E, 2770 m a.s.l.) in
Japan during May—October in 2001 and 2002. An aatiethsequential daily nighttime (00-06 am)
sampler collected free tropospheric aerosols. Ayegranedian, standard deviation, minimum, and
maximum concentrations of total ionic weight of flig} samples were, respectively, 3.9, 2.8, 3.7 D02
23.2 ug/n. Transport conditions were analyzed using backwarttajectory with precipitation amounts
along the trajectory. Results suggest that low sabrmass concentration causes are (1) descending
trajectories and (2) precipitation scavenging dutiansport without contacting boundary layer afrhese
until arrival. It is suggested that, without préteifion scavenging after entrainment into the freposphere,
aerosol transport from active emissions at thesargnhances mass concentration at Mt. Norikura.

Average concentrations of Na*, NOs', nssK*, and C2042 are high in March—June and low in
winter. The highest average nssSO42 concentration occurs in summer; it is high from spring
through fall. Seasonal variation of NH4* concentrations resembles that of nssSO4%, but the
concentrations’ molar ratio (NH4* / nssSO42) is high (ca. 2) in spring and decreases to 1 in
winter. Seasonal variation of NH4*+NH3 concentration agrees with that of NHs emissions in
China.
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LONG RANGE TRANSPORT OF POLLUTED AIR FORM SIBERIAN FOREST FIRE
OBSERVED AT THE MOUNTAIN SITE

S. KATOY Y. KAJIIL, T. KATSUNC

Tokyo Metropolitan University, 1-1 Minamiosawa, Hagi, Tokyo, 192-0397, Japan.
% Nagano Environmental Conservation Research Itestitu
E-mail: shungo@atmchem.apchem.metro-u.ac.jp

Keywords: Carbon monoxide; Ozone; Siberia; Foriest F

Observation at high latitude mountain sites is useful to observe long range transport of
polluted air. Happo observatory in Nagano prefecture is located at the top of the sky lifts on
the Happo ridge (1840m altitute). Since the observatory is close to Sea of Japan, it will be
suitable to observe long range transport of polluted air from the continent. It is know that
Siberian forest fire was very intensive in 1998, and the influence of the Siberian forest fire
was examined using the observed data at Happo ridge.

Carmon monoxide, which can be used as tracer of fire, and ozone were measured at Happo.
Comparison with the satellite data of burning area in Siberia and the backward trajectory
form Happo, the observed data at Happo were classified into influenced or non-influenced by
the forest fire. The difference between “influenced” and “non-influenced” monthly averaged
data were about 30 ppb for carbon monoxide and about 7 ppb for ozone in May?.

The altitude of Happo observatory is only 1840 m and it is much lower than the observatory
on the top of Fuji (3776 m). But the observation at Happo can detected the influence of the
long range transport of polluted air. The observation at the top of the Fuji will be able to
observe the polluted air transport passing through very high altitude more than 3000 m? .
Simultaneous measurements at Fuji and other mountain sites would reveal the 2D or 3D
distribution of the long range transport of polluted air over Japan.

1) Kajii, Y. et al.,. (2002). J. Gephys. Res. 107, D24, 4745, doi:10.1029/2001JD001078.
2) Kato, S. et al.,. (2002). Atmos. Environ. 36, 385-390.
3) Igarashi, Y. et al.,. (2004). J. Gephys. Res. 109, D17304, doi:10.1029/2003JD004428
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MEASUREMENTS OF TRACE GASES (O3, NOx, SO,) AND FOG WATER
CHEMISTRY AT MT. TATEYAMA
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*Toyama Science Museum
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Hokuriku district is located near the coast of the Sea of Japan. To elucidate atmospheric
environment at mountainous sites in Hokuriku district, measurements of O3, NOx and SO2
concentrations and fog and rain water chemistry were performed at the western slope of Mt.
Tateyema during the summer and autumn season from 2003 to 2006. The trace gases were
measured mainly at Bijodaira (altitude, 977m). Fog water was sampled by passive samplers
at Bijodaira , Midagahara (altitude, 1930m) and Murododaira (altitude, 2450m). Rain water
was also collected at Mt. Tateyama. Fog and rain water was usually collected every 3- 5 day,
and pH and major ions were measured. Intensive sampling of fog water was performed at
Murododaira in September. During the intensive observations, peroxide concentrations were
also measured as well as major ions.

Mean O3 concentration was higher in the autumn than in summer at Bijodaira. However,
maximum O3 concentration was observed in the summer. A clear diurnal variation of Os with
reaching a maximum during the daytime (afternoon) was observed in the summer and early
autumn. The O3 increase in the daytime seems to be caused by the photochemical Os
production. The amplitude of diurnal variation was small in the autumn (a maximum
concentration was seen in the nighttime). The maximum concentration of Os at night may be
due to air subsidence. Diurnal variation of NOx was clear both in the summer and in the
autumn. The primarily pollutants were transported from the lower atmosphere. High
concentrations of SO2 were sometimes observed in November. The backward trajectory
analysis showed that the high concentrations of SO2 originated from the pollutant regions of
the Asian continent.

The pH of fog water was usually lower at Murododaira than at Bijodaira. Strong acidic fogs
(pH<4) were sometimes observed at Murododaira especially in 2005. Sulfate was the most
predominant cation and contributed to fog water acidification at Murododaira. Sea-salt
components were relatively high in the fog water at Bijodaira. The ratio of NO3/nssSO+* was
higher at Bijodaira. Chemical composition of fog water at Bijodaira might have been controlled
mainly by local pollution and sea-salt aerosols in the lower atmosphere, on the other hand, air
pollution by long-range transport seemed to affect fog water chemistry at Murododaira. High
concentrations of peroxides (>100pM) in the fog water were sometimes detected at Murododaira in
September 2004. The capacity for SO2 oxidation seems to be large at high elevation in Hokuriku
district during warm months. The high peroxides may also contribute to vegetation damage.
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FOG AND RAIN WATER CHEMISTRY AT Mt. FUJI: A CASE STUDY DURING
THE SEPTEMBER 2002 CAMPAIGN
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*Edogawa University
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Measurements of fog and rain water chemistry astiemit of Mt. Fuji, the highest peak
in Japan, as well as at Tarobo, the ESE slope oFMtin September 2002 The sampling was
performed every 4 hour. The pH of fog and rain watampled at Mt. Fuji varied over a range
of 4.0-6.8. Acidic fogs (pH < 5.0) were observedrs summit when the air mass came from
the industrial regions on the Asian continent. Tago of [SQ*])/[NO3] in the fog water was
lower at Tarobo than at the summit.

High concentrations of Naand Cl were determined in the rain water sampled at the
summit, possibly because of the long-range transpfosea-salt particles raised by a typhoon
through the middle troposphere. The vertical transpf sea-salt particles would influence the
cloud microphysical properties in the middle trqpusre. Significant loss of Mgwas seen in
the rain water at the summit.

The concentrations of peroxides in the fog and vedter were relatively large (10-105
uM). The potential capacity for S@xidation seems to be strong from summer to eartymn
at Mt. Fuji. The fog water peroxides concentratidisplayed diurnal variability. The peroxides
concentrations in the nighttime were significartigher than those in the daytime.

1) Watanabe, K., Takebe, Y., Sode, N., IgarashiTakahashi, H. and Dokiya, Y. (2006). Fog

and rain water chemistry at Mt. Fuji: a case stddging the September 2002 campaigtmos.
Res., in press
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RAINWATER CHEMISTRY ALONG A SLOPE OF A MOUNTAIN
FACED TO JAPAN SEA
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Elevation dependency of precipitation amount and solute concentrations in
rainwater was evaluated on the basis of sampling and measurement along a hillside
of Mt.Hodatsu in Noto Peninsula. This area faces to Japan Sea, and situated to
often receive an influence of Asian outflow of air pollutants and Kosa aerosols,
mainly in winter and spring, respectively. Precipitation was increased with
elevation, probably due to evaporation of raindrops on the way of falling. Strong
dependency on elevation was observed in the concentrations of seasalt- and
mineral-originated species, suggesting an effective below-cloud scavenging. On the
other hand, pollutant-related species showed a weak dependency, which would
imply that the in-cloud scavenging is contributive after a long-range transport in
the upper layer. Precipitation from stratiform cloud with shallow convection would
cause a strong dependency on elevation including SO4* and NOs, due to active
evaporation of small and slow-falling droplets and accumulation of precursors

within and below the cloud layer.
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COMPARISONS OF OBSERVATIONS OF SULFATE IN AEROSOLS WITH
MODEL SIMULATIONS AT THE SUMMIT OF MT. FUJI

l. SUZUKIY, K. HAYASHI? T. TAKEMURA®,
Y. IGARASHI, Y. SAWA?, Y. DOKIYA®, T. AKAGI*
! Department of Earth and Planetary Sciences, GeaBahbol of Sciences, Kyushu University, 6-10-1
Hakozaki, Higashi-ku, Fukuoka 812-8581, Japan.
%Japan Meteorological AgenéResearch Institute for Applied Mechanics, Kyushivessity,
“Meteorological Research InstitutEdogawa University,
E-mail: issei-s@geo.kushu-u.ac.jp

Keywords: Aerosol; High elevation; Model simulati3042-

The summit of Mt Fuji (3776m, a.s.l) is free from the influence of human activities and/or
vegetation. It is supposed to receive the upper air mass transported in the free troposphere. Mt.
Fuji is a very important site of atmospheric chemistry observations in East Asia. The summit
of Mt Fuji is an isolated peak and is thought to be in the free troposphere most of the time.
Although the influence of mountain wind cannot be completely disregarded, and it is
necessary to investigate whether the summit of Mt. Fuji is located in a free troposphere.

In this study, sulfate concentrations sampled at the summit of Mt. Fuji were compared with
simulated result using PRINTARS (Spectral Radiation - Transport Model for Aerosol Species)
(Takemura et al.2005) which is the global three-dimensional transportation mode, and the
effectiveness of atmospheric observation on high elevation mountains was investigated.

Aerosol samples were collected at summit of Mt. Fuji from July 2001 to Aug. 2002, using a
high volume air sampler (ca.500 L/min) on the quartz filters. Filters were renewed every week
from July till early in March, 2002 and then, they were renewed a day until the middle of
March. Filter samples were cut into pieces, and were soaked in distilled water. Concentrations
of major ionic species were determined with ion chromatography.Simulated results of sulfate
are calculated using meteorological data with SPRINTARS.

The SO42- concentration of the summit of Mt. Fuji is nearer the concentration of the layer of
2800m than of 3800m. Because of the influence of anabatic wind by the hillside, the
measurement value of the summit of Mt. Fuji is suggested that it is shown the situation of the
atmosphere of the lower layer of about 3000m. Moreover, the peak appeared only to the
summit of Mt. Fuji on 9/5. The appearing peak was thought to be the influence from surface
by mountain wind. It was thought that the influence of the mountain wind appeared strongly
during summer time, although the day thought to be strong appearance of the influence is
actually thought to be several days.
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THE PROPOSAL FOR THE OBSERVATIONAL NETWORK OF NOy AND
NITRTIC ACID IN JAPAN —THE IMPORTANCE OF THE OBSERVATION AT
MT. FUJI—
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In China, the NOx emission increases due to the recent economic progress
(i.e. motorization and energy shift from coal to petroleum) so that the air pollution
by nitrogen compounds, could become a problem in the margin of the Asian
continent including Japan in the future. In addition, there could also be a problem
for the air pollution originated from nitrogen oxides by the long-range transport
from the forest fire at Siberia.

Under this condition, we have been observing NO, and gaseous HNOs at
Cape Hedo, Okinawa, Japan, since November 2003, in order to understand the
“background” air pollution originated from nitrogen oxides. HNOs is
thermodynamically stable and an end-product in NO, species in the troposphere.
Therefore, HNOs is important as an indicator of the extent of the photochemical
reaction for the transport processes. HNOs is an acid species so that it is also
important to measure the concentrations of HNOs in view of the acidification of
earth’s environment.

In order to diagnose the cross-border pollution in East Asia, however, it is
necessary to develop the observational network at several sites in Japan. We
propose that the observations of NO, and HNOs3 are conducted at the following three
sites in addition to Cape Hedo. (1) Chichijima Island (to measure background
marine atmosphere), (2) Rishiri Island (to diagnose the influence of Siberian forest
fire), and (3) The top of Mt. Fuji. As for Mt. Fuji, this is the most optimum site to
observe the cross-border pollution in East Asia because this is in the free
troposphere and there are few influences of the local NOx emissions. In this
presentation, we describe (i) the detail of the instrument, (ii) the observational
result at Cape Hedo, and (iii) the possible problems for the observation and its

attempt solutions.
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PROGRESS OF WATER AND ENERGY CYCLE STUDIES OVER THE
TIBETAN PLATEAU
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Climate of the monsoon Asian is strongly affected by the dynamic and thermal
functions of the Tibetan Plateau (TP). To validate and examine the effects of the
TP, which had mostly been diagnosed by the re-analysis data or satellite
observations, GEWEX/GAME/Tibet international project conducted intensive
In-situ observations in 1998. From April to September, total of more than 100 of
scientists and technicians visited the Naqu area, and conducted meteorological and
hydrological field campaign to reveal the land-atmosphere interactions, such as
NASDA Doppler radar, surface heat flux, soil moisture, and sonde observations. In
2002, CEOP/CAMP project was lunched which aimed at comparing model outputs
from numerical weather prediction centers and remote sensing satellite
measurements with intensive in-situ data over the multiple reference sites in the
world to diagnose the sub-grid scale land-atmosphere interaction processes and
improve the predictions (Koike, 2004). The Naqu basin was registered as one of
the reference site on the TP, and observation sites have been improved by replacing
new-generation sensors, such as solar powered data acquisition system or
wind-profiler. Last year, Chinese Academy of Sciences established the Institute of
Tibetan Plateau, and hydro-meteorological stations were constructed near
Qomolangma base camp and Nam Co lake. Constriction of GPS network was also
started by JICA project to utilize the atmospheric perceptible water for numerical
weather forecasts in China. Those comprehensive observation networks over the
roof of the world are believed to play an important function in the Global Earth
Observation System of Systems (GEOSS). Recent observation activity and
scientific achievements are introduces on the poster.

Reference

Koike T., 2004: The coordinated enhanced observing period, - an initial step for

integrated global water cycle observation. WMO Bulletin, 53, No. 2.
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THE OBSERVATIONAL STUDY OF LAND SURFACE HEAT FLUXES OVER
THE HETEROGENEOUS LANDSCAPE OF THE TIBETAN PLATEAU

Yoming Ma (1, 2), Tandong Yao(1,2), Lei Zhong(1)adshan Li(2), Fanglin Sun(2), Z.Hu(2)

(D)Institute of Tibetan Plateau Research, the Gleidecademy of Sciences, Beijing, China,
ymma@itpcas.ac.cn/+86-10-62849698;
(2) Cold and Arid Regions Environmental and EngiimgeResearch Institute, the Chinese
Academy of Sciences

The surface heat fluxes exchange between land surface and atmosphere is a key
1ssue of the effect of the Tibetan Plateau on the Asian monsoon system and weather and
climate change over China, east Asia and even the globe. But all the analysis results till
now are gotten only from the Meso-scale area or along the Qinghai-Tibetan highway. In
order to upscale the land surface heat fluxes to the whole heterogeneous landscape of
the Tibetan Plateau area, the Institute of Tibetan Plateau Research (ITP) of the
Chinese Academy of Sciences (CAS) is establishing a Monitoring and Research Platform
(MORP) for the study of land surface and atmospheric processes on the Tibetan Plateau.
8 comprehensive observation and study stations and 10 observational sites will be
established and set up over heterogeneous landscape of the Tibetan Plateau.
Atmospheric Boundary Layer (ABL) tower, radiation system, soil moisture and soil
temperature measurement systems (SMTMS), GPS radio sonde system, Wind Profiler
and RASS system, sonic turbulent measurement systems and CO2/H20 flux
measurement systems will be laid out in these stations and sites. Three comprehensive
observation and study stations (Mt.Qomolangma, Nam Cuo and Linzhi) have already
been established in the end of August, 2005, and they are working well now. A large
amount of data has been collected during the past one year. The establishing and
monitoring plan of long-term scale (5-10 years) of the MORP and three new stations will
be introduced firstly. The analysis results of the land surface heat fluxes and the

structure of ABL are also given here.
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THE EV-K2-CNR COMMITTEE: AN INTEGRATED APPROACH TO
SCIENTIFIC AND TECHNOLOGICAL RESEARCH AT HIGH ALTITUDE
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Abstract

Built in 1990, the Pyramid International Laboratory-Observatory of the Ev-K>-CNR Committee is a
unique base for scientific and technological research at high altitude (5,050 m a.s.1.) on the Nepali side of
Mount Everest. This permanent high altitude scientific research centre is energetically self-sufficient
and fully equipped with common scientific instrumentation. The Laboratory is an ideal location for
studying climate and environmental changes, medicine and human physiology, geology, geodesy and
limnology; amongst other disciplines. Over its 20 years of experience, Ev-K2-CNR has also developed a
system for providing specialized logistical support for scientific activities in high altitude and remote
areas, including transport, instrument testing and calibration, and safety of researchers and technical
staff.

An essential part of the Ev-K*-CNR Committee’s integrated approach to multidisciplinary
environmental research is the Project SHARE-Asia (Stations at High Altitude for Research on the
Environment in Asia), aimed at establishment of a network of research and monitoring stations for long
term study of evolutionary environmental processes in the Himalaya and Karakorum. Within
SHARE-Asia, six permanent automatic weather stations have been installed along the Khumbu Valley,
Nepal, from 2,660 m asl to 5050 m asl all qualified as Reference Sites (RS) in the Coordinated
Enhanced Observation Period (CEOP) network. Recently, two more stations have been implemented
in the Baltistan Region in Pakistan, at 3,926 m a.s.1. and 3,015 m a.s.l., both proposed for inclusion as RS
during CEOP Phase II (2007-2010). In early 2006, an atmospheric monitoring observatory for studying
the Atmospheric Brown Cloud phenomenon, was also installed at 5,079 m a.s 1. near the Pyramid.

Today the Ev-K2CNR Commiittee plays a strategic role in collaborations with institutions, governments
and organizations, representing a point of reference for scientific and cultural knowledge on high
altitude areas. Ev-K*-CNR also facilitates capacity building and transfer of know-how and advanced
technologies through active involvement of local populations and research institutions. Ev-K*-CNR
carefully coordinates its high altitude scientific activities, so as to optimize impacts towards sustainable

development, ensure environmental conservation and improve the quality of life of local populations.
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A NEWLY DESIGNED HYDRO-METEOROLOGICAL
OBSERVATION STATION AT MT. TSUKUBA
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In regional scale, to answer a wide range of meteorological and hydrological
subjects, University of Tsukuba decided to start a research project entitled “Multi
Monitoring in Meteorological and Hydrological Elements at Mt. Tsukuba and Analyses
for Atmosphere and Water Cycles” in 2005. To perform this objective, research activities
by means of a newly deigned automated weather system (AWS) have been operated at
the summit of Mt. Tsukuba, with an altitude of 876m, since January 1, 2006. The
former AWS named Tsukuba-san was constructed as one of the AMeDAS network in
1976, but it was terminated at the end of 2005. Closing of this station was due mainly to
development of technology. It is expected that the new observation station succeeds to
academic legacies from the past achievements provided by great deal of labor through
this 100 years including AMeDAS age. Currently, at the new AWS, sixteen items of
meteorological and hydrological terms are available as several integrated data files.
Measuring parts for hydro-meteorological phenomena and data communication were
designed for long term environmental monitoring by multiple sensors and simultaneous
transportation of real time data by inter-net facilities.

Scientific interests focus on synoptic factors influencing regional
environmental changes, such as meteorological and hydrological statuses of the
atmospheric boundary layer. Research subjects are represented by the followings.
Firstly, partition of the magnitude in recent temperature rise into two factores of heat
island effect and of globally rising temperature regime is discussed. Secondly,
investigation of the hydrological and meteorological path and flux in the region is
analysed. Here, isotope tracer is very effective. To improve our understanding of energy

and material cycles, the new AWS will work as a reliable research platform
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A TRIAL OF MEASUREMENTS ON NATURAL IONIZING RADIATION IN
AIRCRAFTS AND AT THE TOP OF MT. FUJI, BY SCHOOL STUDENTS
—SECONDARY COSMIC RAYS—

M. SEKINE, T. ASANO, R. TAKASAKI, T. TAKAYANAGI,
T. MATSUZAWA, Y. OKUYAMA
Ibaraki National College of Technology, Radio Clititachinaka city, 312-8508, Japan.
E-mail: st02c24@chem.ibaraki-ct.ac jmatsuzaw@ge.ibaraki-ct.ac.jp

Keywords: radiation dose, aircraft, secondary cogays, altitude

Abstract : Our school is a five-year course school and reeffam 15 to 20 years old. We are
members of the radio club of our school. We havasueed various types of radiations, such as
solar flare, meteor reflrection of HF wave, ionziradiation and non-ionizing radiation in our
environment.

When we went to overseas language training probveenmeasured gamma ray dose rate
with simple equipment (Narita - Austria, Shangleaid New Zealand) in each aircraft. As a
result:Radiation dose values were 2.96 micro Sv during the flight from Narita to Austria and 1.20
micro Sv during the flight from Narita to New Zealand. We compared these values with the data
calculated by CARI-6 and JISCARD. They are only one thirtieth of CARI-6’'s estimated dose
values.

This August, we climbed to the top of Mt. Fuji, the highest mountain in Japan . We measured
gamma rays and muon with the same equipment and two GM tubes (RM-80(Aware Electrics
Crop.)) with time coincidence method. We tried to measure some radiations on the highest
mountain in Japan. In this research we found that radiation increased more at the top of the
mountain than at the foot of it. The relationship between the gamma ray dose rate and the

altitude of Mt. Fuji is shown in Fig.1.

August , 2006
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Fig 1 The relationship between the gamma ray dose rate and the altitude of Mt. Fuji
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STUDY ON THE ENVIRONMENTAL FACTORS TO INFLUENCE HUMAN

HEALTH / Part IV
- TRACES OF THE SULFITE IN ACIDIC SNOW -

M. YAMAGUCHIY, T. KAMATA?, H. MEGUROY

Tohoku Fukushi University, Kansei Fukushi Research Center, Prefectural University,
1-8-1 Kunimi, Sendai, Miyagi, 981-8522, Japan.
2Jumonniji University
E-mail: meguro@s9.dion.ne.jp

The acidity of precipitation is concentrated into snow in the cold regions and high
mountains. The acidity has been known to be charged to atmosphere as sulfite by
combustion of fuels and oxidized into sulfate by oxygen in air. However ,the
determination of sulfite has been difficult in snow samples due to its labile nature
and ready to disappear. Here we like to report a method to fix sulfite as fluorometric
NAM ( N-(9-acridinyl)maleimide )derivatives and determine on HPLC at pico mol

level.
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THE HIGH ALTITUDE RESEARCH STATION JUNGFRAUJOCH

Erwin Flickiger
Director, High Altitude Research Stations Jungfoabjand Gornergrat

Doing research in a high alpine environment has been and remains to be a challenging
experience. It took courage and a big portion of foresight in 1931 to establish a
well-equipped research station at 3500 meters. The scientists then profited from the
same daring spirit that enabled the construction of the Jungfrau Railway, a cogwheel
railway, which today takes more than 500’000 privileged passengers every year to the
Jungfraujoch-Top of Europe. The collaboration and partnership between the railway

and the scientists has always been very close and to the mutual benefit of both partners.

The High Altitude Research Station Jungfraujoch is the highest in Europe that is
accessible all year round by public transportation. This fact enables the transportation
of very sophisticated equipment, which, in turn, allows very complex experiments to be
performed. It also facilitates the exchange of equipment or whole experimental set-ups.
This has made Jungfraujoch a very dynamic place where scientific projects are free to
operate on short, medium, and long timescales: certain monitoring programs depend on
continuous measurements over many years while other campaigns can achieve their
goals within weeks or months. The intention of the founders to provide scientists with
an infrastructure that allows world-class research at a high altitude, alpine
environment has been fulfilled. What kind of research is done is the decision of the
scientists. Due to this “bottom-up” policy, the character of the scientific projects has
changed appreciably over the last 75 years. The station started out hosting mainly
physiologists and astronomers. Today, however, the research station has become for the
large part one of Europe’s leading laboratories for environmental science, being situated

above the pollution layer as it is.
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DISTRIBUTION OF MOSS COMMUNITY AND PERMAFROST ON SUMMIT OF
MT. FUJI

T. MASUZAWA

Shizuoka University, 836 Ohya, Shizuoka, 422-8%2@an.
E-mail: sbtmasu@ipc.shizuoka.ac.jp

Mt. Fuji is an independent mountain in central HansThe diameter of summit is about
600m. There are several peaks around the crateh @& Kengamine(3776m) and
Hakusandake(3756m). Maximum air temperature in shemer season on the summit of
Mt.Fuji approximately 1@ and at the freezing period it is reduced to'c30The ground of
summit is covered by snow at the FebruaMarch period of the year. Therefore, the growing
season of plants is short and permafrost is availabn the Mt. Fuji west-wind is flow
throughout the year due to their westerlines addpendent structure.

The soil of summit is stable for the reasBogonatum sphaerothecium, Racomitrium,
Grimmia etc. is widely distributed on this area. The dtisttions of mosses were not uniform on
this area. There were higher vegetation covers afses on Kengamine, Kaminari-iwa, north
and northeast slope of Hakusandake then other plaicsummit. The large communities of
mosses from at the places, which is wetted by tbhpping water of rock in summer. About 20
species of mosses were distributed on the sumatipfahemCeratodon purpureus andBryum
argenteum were found on the Kengamine.

The permafrost were found mostly on the KengamkKeminari-iwa, Hakusandake and
lzudake in summer. The availability of permafrostswestimated by the measurement of soil
temperature at 30cm, 50cm and 70cm. Almost perrsafnere found at around the large
communities of mosses. Therefore it is assumedthieadistribution of the moss and permafrost

is closely related to each other.
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EFFECT TO COCHLEAR FUNCTION BY HYPOBARIC HYPOXIA

R.IDE', T.HARADA, S.KANZAKI, H.SAITO, K.OGAWA?,
M.HOSHIKAWA, T.KAWAHARA *

Eiju General Hospital, Department of Otolaryngology
2-23-16 Higashi-ueno, Taito-ku, Tokyo, 110-864%pala
?School of Medicine, Keio University, DepartmentQitblaryngology,

%Japan Institute of Sports Science

E-mail: ride@mé6.dion.ne.jp
Keywords: Hypoxia; Cochlear; Inner ear; Otoacimusinission

Acute mountain sickness (AMS) is known to cause the symptoms of tinnitus and
dizziness. The present study was undertaken to investigate the effects of hypobaric and
hypoxic environments on the inner ear function. Toward this end, transient evoked
otoacoustic emission (TEOAE) and distortion product otoacoustic emission (DPOAE)
were measured and analyzed under two different conditions, i.e., normobaric normoxia
(1013hPa, PO2 159mmHg) and hypobaric hypoxia (540hPa, PO2 85mmHg). The
non-physiological effects of hypobaric hypoxia on these parameters (TEOAE and
DPOAE) were investigated using an ear stimulator. Tympanograms were recorded and
analyzed for evaluation of the effects of changes in the air pressure on the auditory tube.
Changes in the DPOAE by 4kHz are deemed as physiological changes and hypobaric
hypoxia was associated with reductions of approximately 4-5dB in this parameter.

In the present study, the influence of the hypobaria caused by swallowing seemed to be
minimal. The observed changes in the DPOAE seem to reflect minute changes in the

cochlear function due to hypoxia.
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HIGH ALTITUDE ACCIMATIZATION TRAINING FOR CLIMBERS BY
CLIMBING MT. FUJI

M. YAMAMOTO

National Institute of Fitness and Sports in Kandy&hiromizu Kanoya-city, 891-2393, Japan.
E-mail: yamamoto@nifs-k.ac.jp

Key words: Acclimatization; Training; Climber; Aaitnountain sickness

Mountaineering and climbing is very popular in Japan and many people go to high
place such as Himalaya. When they go to high altitude, almost all of them will suffer
acute mountain sickness about 4000m because of hypoxia. It will depress their physical
activity and sometimes progress to fatal sickness called high altitude pulmonary edema
or cerebral edema. To avoid this, it is effective to do pre-acclimatization training
targeting to 4000m altitude. But there are few suitable places to do the training in
Japan. Mt. Fuji (3,776m) must be the only place to do it.

The author had a pilot study whether climbing Mt. Fuji it effective to get
acclimatization for 4000m altitude. Five men climbed this mountain two times in
successive two days. Before and after the climbing, oxygen saturation level and pulse
rate of the subject were measured in a hypobaric hypoxic chamber equivalent to 4000m
altitude air. Oxygen saturation level increased and pulse rate decreased significantly
after the climbing. The results suggest that only two day’s climbing of Mt. Fuji is

effective to get altitude acclimatization of 4000m altitude.
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VERTICAL DISTRIBUTUION OF ATMOSPHERIC CARBONYL SULFIDE
OBSERVED AT MT. FUJI

H. KATO, Y. IGARASHP, Y. DOKIYA?® Y. KATAYAMA 1

Tokyo University of Agriculture and Technology, 385Saiwai-cho, Fuchu, 183-8509, Japan.
2Meteorological Research Institute,
*Edogawa University

E-mail: katayama@ecc.tuat.ac.jp

Keyword: Carbonyl sulfide; Vertical distribution; tMFuji; Soil microorganism

Vertical distribution of atmospheric carbonyl sulfide (COS) at Mt. Fuji was
investigated during six campaigns from 2002 to 2006. The summit of the mountain
(altitude 3,776 m) has little vegetation and is usually in the free troposphere, on the
other hand, the foot (altitude 1,300 m) is in forest zone. Most of the COS field data
reported in the literature are based on aircraft measurements; thus the observations
have involved relatively short calender sampling times. Mt. Fuji is considered as an
observation tower in the free troposphere and thus suitable for the long term
observation of vertical distribution of atmospheric compounds. We collected air samples
from the summit and the foot of the mountain simultaneously, every four or six hours
for 24 hours. COS mixing ratio was determined by FPD-GC after cryogenic
condensation of COS.

From 2002 to 2006, except for 2005, COS mixing ratios at the foot of the mountain
were significantly lower than those of the summit. In 2003, for example, daily mean
of COS mixing ratio at the summit was 679 + 44 pptv, on the other hand at the foot
was 520 + 43 pptv. These vertical distributions of COS were observed almost

through the experimental period (24 hours).
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In order to evaluate the effect of atmospheric aerosols on climate change it is
necessary to measure the long-term variation of background level at the fixed point.
As the summit of Mt. Fuji is usually positioned in the free troposphere, we can
measure the variation of aerosol in the free troposphere. Sulfate and secondary
organic aerosol play an important role as cloud condensation nuclei and they are
generated by gas to particle conversion so it is very interesting to study the new
particle production and particle growing process. We investigate the physical
process of aerosols in the free troposphere by measuring the size distribution from

4.4 nm to 5000 nm in diameter.

The size distribution from 4.4 nm to 5000 nm in diameter were measured with a
scanning mobility particle sizer (SMPS, TSI 3936N25 or 3936L22) and an optical
particle counter (OPC, RION KR12 or KC01C), at the summit (3776 m) and the base
Taro-bo (1300 m) from July to August 2006. Optical particle counters (RION KC18
and KR12) were used at the 7.8-gou (3255 m) and the Kikuya (2000 m).

One topic of the results is the peak measured with SMPS at the summit. This

peak of 10 nm appeared at about 11 o’clock and increased their size during daytime.

This peak may be the new particle production by gas to particle conversion.
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