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Abstract

Glacio-hydrological, glacio-meteorological and glaciological observations in the central Nepal Himalayas and
the West Kunlun Mountains were carried out during 1985-86 as a part of a project to study the glaciology of the
Asiatic highland region. This project was composed of a Glaciological Expedition of Nepal, Langtang Himal 1985
-86 in cooperation with Nepalese scientists, and of the first Sino-Japan Scientific Joint Expedition to the Kunlun
Mountains 1985. This report summarizes the activities and observation undertaken by the two expeditions.

1. Introduction

Since 1973, glaciological and meteorological ob-
servations relevant to the climate and existence of
glaciers in the Nepal Himalayas were carried out
under a continuing scientific program known as the
“Glaciological Expedition of Nepal”, in co-operation
with Nepalase scientists.

The aim of this research has been to establish the
present condition of Nepal Himalaya, glaciers and
their variation during the past centuries and millennia
in order to understand the response of glaciers to a
changing climate.

Previous results obtained through these programs
were published under the title of “Glaciers and Cli-
mates of Nepal Himalayas - Reports of the Glaciolog-
ical Expedition of Nepal, Parts I, II, Ill and IV, (1976,
77, 78 and 80)”, special issue of Seppyo (Journal of the
Japanese Society of Snow and Ice). During 1981
-1982, preliminaly studies on glacio-hydrologic condi-
tion of the Langtang Himal region were started in
connection with studies on glacier distribution, their
condition and variation and were successfully con-
cluded. In this project, full-depth coring in the Yala
Glacier was completed. Results of this project were
reported under the title "Glacier Studies in Langtang

Valley in 1981-82", as the publication No. 2 of Data
center for Glacier Research, Japanese Society of Snow
and Ice.

As seen in various papers contained in these
reports, distribution, recent condition, and variation of
glaciers in the Nepal Himalayas were studied from an
interdiciplinary point of view combining glaciology,
meteorology, geomorphology, and hydrology.

The Nepal Himalayas are situated on the margin
of the huge Asiatic highland, mainly consisting of the
Plateau of Tibet including several ranges more than
4000 meters in altitude, such as the range of Karakor-
um, Kailas (Trans Himalava), Nyenchen Tanglha,
Tanglha, and Kunlun mountains. In general the cli-
mate is dry to the north and more humid to the south
due to the summer monsoon influence. Reflecting
this difference of climates, regional characteristics in
glacial phenomena such as distribution and scale
characteristics and dynamics and mass balance
processes of glacier are found. According to the
information derived from recent remote sensing stud-
ies by means of satellite, year-to-year variations of
winter snow cover have been considered to have an
effect on the climate of the northern phemisphere
through air-surface interaction.

From the viewpoint mentioned above, an in-
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creased effort toward comparative studies of glaciers
in the Asiatic highland was planned in cooperation
with Nepalese and Chinese researchers.

The aim of this project is to collect detailed
glaciological, climatic, and hydrological data and
simultaneously to study the various glaciological and
meteorological process relating to the cryosperic envi-
ronment of the Asiatic highland.

This project was proposed as a five-year plan
during 1985-1989. For the begining stage, the central
part of the Nepal Himalayas (Langtang Himal region)
and the western Kunlun Mountains range were chosen
as the primary research area. A geographic map of
this area including the system of high mountain range-
s, rivers and the distribution of deserts is shown in Fig.
1.

Given the lack of permanent data from the study
region, our task for the first year was to establish
long-term meteorological and hydrological observing
station in the Langtang Himal. The station were set
up to cover a full hydrologic cycle beginning in the
early stage of the 1985 summer monsoon, which is of
special importance to the glacierized regions of the
Nepal Himalayas.

For understanding the climatic sequence in this
Asiatic highland region, the data obtained in the
Langtang Himal station will be examined together
with data observed in the Tien Shan Mountains,
colleted by the Lanzhow Institute of Glaciology and
Geocryology, and the daily upper atmospheric mete-
orological data of the northern hemisphere provided
by the international weather network.

Based on the open door policy of the Chinese
government, the first Sino-Japan Joint Scientific Ex-
pedition to the western Kunlun Mountains was carried
out in the summer of 1985. This was a preliminary
effort in preparation for the main project to be launch-
ed in the summer of 1987. Preliminaly reports on
glacial and geocryological phenomena in this almost
entirely unknown area are also reported in this vol-
ume.

2. Scheme of the ohservations in the Langtang Hima-
i, central Nepal Himalayas and the western
Kuniun Mountains, during 1985-1986.

2. 1. Langtang Himal
The research work in this region started in the

early phase of 1985 monsoon season and continued to
the beginning of July, 1986. The full-year observa-
tions in both meteorology and hydrology were com-
pleted.

The Base House for routine observation and field
investigation was set up at Kyangchen (3920 ma. s. L).
The observations made in this region can be divided
into three categories : glacio-hydrologic observation,
glacio-meteorologic observation, and glaciological
investigation. The map of glacier distribution and
observation stations in the Langtang Himal are shown
in Fig. 2.

2. 1. 1. Glacio-hydrologic observations

Following the preliminaly observations carried
out during 1981-82, more detailed and precise observa-
tions for a full hydrologic vear were made, and a
complete hydrograph was obtained. The main aim of
our glacio-hydrologic studies is to clarify the role of
liquid and solid precipitation in glacier and snow
cover melting and in the water balance of this area.
Liquid and solid precipitation, and melting processes
on the glacier surface, occur simultaneously in the
Same $eason.

2. 1. 2. Glacio-meteorological observation

Adding to the meteorological deta throughout a
year related to the glacie-hydrological process and
weather of this region, the cryospheric characteristics
of Himalayas were studied. The precipitation proc-
ess related to cumulus convection along the slopes of
the Himalayas during the summer monsoon, the sea-
sonal variation of snow line as a vertical reflection of
the areal change of the cryosphere in Himalayas, and
the heat balance study on snow covered and snow-free
surface were carried out.

2. 1. 3. Glaciological investigation in the Yala Glacier

During 1981-82 project, the first attempt to drill
into the basement of glacier from the surface have
been made, and full-depth ice core was retrieved.
Following this success, the detailed studies were
made, to interpret the dirt layer stratigraphy for
determination annual layers. For the same purposed,
several shallow cores were taken in both the areas of
accumulation and ablation,

Glacio-biological studies on the glacier and in the
surrounding area were also carried out during the 1985
MonNsoon $Season,



Bulletin of Glacier Research

Legend

ice body

ice body coverd by debrs

Ol

......

ice body estimated

Peak and ridge

Rock wall

P Kan
gandski | AngTANG

>Y T
e

o N Pokharaa .
28N e N TRy
B ~ i o —y
Karnali R'E ~ Kathn?;and\l Lukia’ &,
82% : JN

Gandaki R. _. BN

Km 4,0 : -
84°E | Kos! R.
o 100 200 se°E

2. 2. Preliminaly research in the western Kunlun
Mountains

Little information on this mountain region was
available so finding an access route to the glacier area
and a suitable site for glaciological research were the
most important purposes of this expedition in the
summer of 1985. The route of the expedition and the
area of reconnaissance are shown in Fig. 3.

In this area, the following works were accomp-
lished :

Fig. 2. Glacier distribution in the Langtang Himal and the sites
of observations (1) Kyangchen base station, (2) Langtang Lirung
Gl. station, (3) Khyimjung GI. station, (4) Yala Gl. station, (5)
Investigated area of Yala Gl (6) Kangja La climatic observa-
tion area and (7) Langshisa observation site

(a) Geographical reconnaissance including finding a
access route and suitable research area for the coming
1987 project.

(b Testing of shallow coring on a flat-top type
glacier selected.

(c) Meteorological observations and preliminary
observations on glaciological phenomena and sampl-
ing of falling snow, glacier ice, river water, and loess
sediment.

2. 3. Hems of observation

A description of the observation sites in the
Langtang Himal region is given in Table 1. These
locations are shown in Fig. 2. The term of each
observations are shown in Table 2.

The detailed items of the Langtang Himal project
carried out during 1985-86 are listed according to
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Fig.3. Glacier distribution in the West Kunlun Mountains and route of the expedition
{1) the access route and (II) the area of reconnaisance.

three categories ; .

2. 3. 1. Glacio-hydrological observvations

(a) water level observation throughout one year at
the St. 1-3 (from June 1985 to May 1986).

(b} measurements of the relation between water level
and discharge, at regular intervals {one or two times
per month).

(¢c) water sampling for measurement of suspended
material and heavy metals in running water, at re-
gular intervals (one or two times per month).

2. 3. 2. Glacio-meteorogical observations

(a) meteorological observations throughout one year
at Kyangchen (B. H.) Langtang Village, and Glacier
Camp (from June 1985 to May 1986).

(b) heat balance observations on the Yala glacier
during and after the monsoon season of 1985.

{c) observation of altitude change of the snow line
and radiative characteristics of the Langtang Himal
region.

(d} observations on clouds, such as motion of cumlus
convection, vertical and areal distribution of precipi-
tation, and observations of rain drop and snow crys-
tals.

2. 3. 8. Glaciological observation on the Yala Glacier
{a) observations of the mass balance of the glacier
and accumulation-ablation process by means of shal-
low drilling.

(b) observations on snow cover metamorphism dur-
ing the winter and spring of 1985-86.

{c) biological studies on the glacier and in the sur-
rounding area.

As a part of the results obtained in 1985-86,
records of air temperature, liquid and solid precipita-
tion, and water discharge at Kyangchen are shown in
Fig. 4. This is the first data set of this kind obtained
for a whole year in the Langtang Himal region.
Detailed descriptions and analyses on these data are
presented by Fukushima ef al. (1987) and Takahashi
et al. 1987 in this volume.
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Table 1. Description of the observation sites in the Langtang Himal

Name of Site Abbreviation altitude (m) observation

Base House B.H. 3920 M(M,A), G(M)

(Kyangchen)

Glacier Camp G.C. 5000 M(A)

(Yala Glacier)

Langtang Village 1.V. 3500 M(A)

(Yul)

Hydrological

Station 1 St 1 3840 for Langtang Khola
‘Watershed
H(A)

Station 2 St. 2 4000 for Lirung Khola
‘Watershed
H(A)

Station 3 St. 3 4200 for Kimshun GI1.
Water shed
H{A)

Kyijungphu K.J. 4200 temporal observation

M: Meteorological,

H: Hydrological

site for M(A), H(A)

G ¢ Glaciological, (M) : manual (A): automatic.
Table 2. Term of the observations in Langtang Himal
1985 i 1986
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i i i i i i $ i i 1 i 1 i
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Fig.4. Hydrological and meteorological data of 1986 in Kangchen, Langtang Himal.

A topographic names including seasonal pasture
places (Karka) in Langtang Valley collected by A.
Sadakane is shown in Fig. 5.

3. Members

The members of the project on the Glaciological
Studies in Asiatic highland region during 1985-86 were
composed of two teams working in different areas.
One was the Glaciological Expedition of Nepal Hima-
layas, Langtang Himal Project (GEN-LP 1985-86),
and the first Sino-Japan Joint Scientific Expedition to
the Kunlun Mountain 1985 (Sino-Japan Joint Kunlun
Expedition 1985).

Dr. Keiji Higuchi (Chief Investigator, Glaciology)
Professor, Water Research Institute, Nagova
University, Nagoya.

I GEN-LP 1985-86
(Japanese members)

Dr. Okitsugu Watanabe (Field party leader,
Glaciology)
Professor ; National Institute of Polar Research,
Tokyo.

Dr. Yasoichi Endo {Glaciology)
Research Associate ; Institute of Low Temper-

Dr.

Dr.

Dr.

ature Science, Hokkaido University, Sapporo.
Yoshihiro Fukushima (Hydrology)

Research Associate ; Faculty of Agriculture,
Kyoto University, Kyoto.

. Katsutoshi Tsusima (Glaciology)

Associate Professor ; Faculty of Science, Toyama
University, Toyama.

Shuhei Takahashi (Meteorology)

Professor ; Kitami Institute of Technology,
Kitami.

. Masakazu Suzuki (Hydrology)

Research Associate ; Faculty of Agriculture,
Kyoto University, Kyoto.

. Tetsuo Ohata (Meteorology)

Research Associate ; Water Research Institute,
Nagoya University, Nagoya.

. Hiroshi Kubota (Hydrology)

Chief Scientist, Karter Art Landscape Co. Ltd,,
Tokyo.

Shiro Koshima (Biology)

Fellowship for Japanese Junior Scientist ; Faculty
of Science, Kyoto University, Kyoto.

. Takeshi Ota (Hydrology)

Research Associate ; Faculty of Agriculture,
Iwate University, Morioka.

. Hajime lidea (Glaciology)

Post graduate student ; Water Research Institute,
Nagoya University, Nagoya.
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Dr. Hideki Motoyama (Hydrology)
Post graduate student ; Institute of Low Temper-
ature Science, Hokkaido University, Sapporo.
Ms. Yuki Morinaga (Climatology)
Post Graduate Student ; Institute of Geoscience,
University of Tsukuba, Tsukuba.
Mr. Katsumoto Seko (Meteorology)
Post graduate student ; Water Research Institute,
Nagoya University, Nagoya.
Mr. Katsuhisa Kawashima (Glaciology)
Post graduate student ; Institute of Low Temper-
ature Science, Hokkaido University, Sapporo.
Ms. Ayako Sadakame (Tibetologist)
Lecturer ; Institute of Asian Studies, Asian Uni-
versity, Tokyo.
{Nepalese member)
Mr. Om Ratna Bajracharya, (Hydrology)
Junior Scientist ; Department of Irrigation, Hydr-
ology and Meteorology, Ministry of Water Re-
sources, Government of Nepal, Kathmandu.
Mr. Naveen Ratna Tuladhar (Meteorology)
Lecturer ; Department of Meteorology, Tri-Chan-
dra campus, Tribhuvan University, Kathmandu.

I1. Sino-Japan Joint Kunlun Expedition 1985.

(Chinese scientific members)

Mr. Zheng Benxing (Leader, Glacial geomorhology)
Professor ; Lanzhow Institute of Glaciology and
Geocryology (LIGG), Lanzhow, PRC.

Mr. Li Shude (Cryopedology)

Associate Professor ; LIGG.

Mr. Zhang zhengshuan (Glaciology)
Researcher ; LIGG.

Mr. Zhang Wenjing (Glaciology)
Researcher ; LIGG.

(Japanese members)

Dr. Okitsugu Watanabe (Glaciology)

Dr. Masayoshi Nakawo {Glaciology)

Associate Researcher ; Faculty of Engineering,
Hokkaido University, Sapporo.
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