





Mass Balance Bulletin, No. 1, 1991

3.10.1 Topography and observational network
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3. Extensive Information

3.10.2 Net balance maps 1987/88 and 1988/89
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3. Extensive Information

3.10.3 Net balance versus altitude (1987/88 and 1988/89)
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3.10.4 Accumulation area ratio (AAR) and equilibrium line altitude
(ELA) versus specific net balance for the whole observation
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4. Final remarks and acknowledgements
4. FINAL REMARKS AND ACKNOWLEDGEMENTS

For 50 glaciers out of 54, mass balance values are available of both years 1987/88 and 1988/89.
The corresponding results of this sample of 50 glaciers can be summarized as follows:

1987/88 1988/89
mean specific net balance: - 602 mm - 57mm
standard deviation: + 652 mm + 1138 mm
minimum value: - 2480 mm - 2590 mm
maximum value: + 520 mm + 3470 mm
range: 3000 mm 6060 mm
positive balances: 16 % 38 %

- These values give a rough indication of northern hemisphere mass balances of mountain glaciers.
Taking the two years together, the mean mass balance was negative by a few decimeters; this re-
sult resembles the secular average quite closely and shows a continuation of the long-term trend.

The wide range of reported balance values and the curves of cumulative mass balances (Chapter 2)
indicate a remarkable variability in the state of health of mountain glaciers, with mass gains prefe-
rentially occurring in some humid coastal ranges (e.g. Norway). Such variability is, in fact, cha-
racteristic for the time period since about the middle of the 20th century and has replaced the al-
most uniform shrinking tendency of earlier decades. It not only reflects regional climatic variability
but also marked differences in the sensitivity of the observed glaciers. This sensitivity has a local
topographic component - the hypsographic distribution of glacier area with altitude - which can
lead to pronounced differences in mass balance trends even within one and the same catchment
(Hintereis- and Kesselwandferner in the Oetztal, the glaciers around Tsentralniy Tuyuksu in the
Almatinka Basin, and the Aktru glaciers in the Altai Mountains). The climatic component of the
sensitivity 1s the mass balance gradient or the relation between changes in balance and equilibrium
line altitude, which leads to stronger reactions of maritime than of continental glaciers. Over long
time intervals, however, local and regional differences tend to diminish or even to disappear. The
photos of the 10 glaciers with extensive information show glaciers far within the moraines from
the Little Ice Age. This phenomenon, which is characteristic for mountain glaciers all around the
world, clearly illustrates that - at a secular time scale - the reported observations are just a short
episode within a general trend of strong ice melt.
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Completion of the present first Glacier Mass Balance Bulletin was made possible through the co-
operation of the national correspondents to WGMS and the principal investigators on the various
glaciers, as listed in the final chapter, 5. Thanks are also due to the other staff members of WGMS
for their help and assistance, especially to Martin Hoelzle for management and statistical analysis
of the data, to Werner Nobs for drawing the maps and, to Susan Braun for editing the English.

Funding was mainly through GEMS / UNEP and FAGS / ICSU. The contributors are prepared to
help publishing forthcoming bulletins no later than one year after the termination of the second re-
ported balance year. Drawing on the experience from the first issue, we hope to issue the second
Glacier Mass Balance Bulletin in winter 1992/93. Suggestions for further improvement of the
content and presentation of this new publication series are very welcome.
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Addresses

5. PRINCIPAL INVESTIGATORS AND NATIONAL
CORRESPONDENTS

5.1 PRINCIPAL INVESTIGATORS

CANADA:

USA:

ICELAND:

NORWAY:

Place
Helm

South Cascade

Wolverine

Hofsjtkull North
Hofsjokull East

Alfotbreen
Nigardsbreen
Storbreen
Grésubreen
Engabreen
Langfjordjgkulen

Austre Brgggerbreen

Midtre Lovénbreen
Kongsvegen

Hansbreen

M. Brugman

Hydrological Sciences Division

National Hydrology Research Institute

11, Innovation Boulevard

CANADA - Saskatoon, Saskatchewan S7N 3HS

R.M. Krimmel

US Geological Survey

Ice and Climate Project
University of Puget Sound

USA - Tacoma, WA 98416

D. Trabant

US Geological Survey

Water Resources Division

800 Yukon Drive -

USA - Fairbanks, Alaska 99775-5170

O. Sigurdsson

National Energy Authority
Hydrological Survey

Orkustofnun

Grensasvegi 9

ICELAND - 108 Reykjavik

B. Wold

Norwegian Water Resources and Energy Administration
Glacier Division

P.O. Box 5091, Maj.

N - 0301 Oslo 3

J.O. Hagen

Norwegian Polar Research Institute
Postboks 158

N - 1330 Oslo lufthavn

J. Jania

Silesian University

Faculty of Earth Sciences
Department of Karst Geomorphology
ul. Mielczarskiego 60

POLAND - 41-200 Sosnowiec
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SWEDEN:

FRANCE:

SWITZERLAND:

ITALY:

AUSTRIA:

KENYA:

USSR:

66

Storglacidren
Rabots glaciar
Tarfalaglacidren
Riukojietna

Sarennes
Saint Sorlin

Gries
Limmern
Plattalva
Silvretta

Careser

Hintereisferner

Kesselwandferner

Sonnblickkees

Lewis

Garabashi

Djankuat

P. Holmlund and W. Karlén
Department of Physical Geography
University of Stockholm

S - 106 91 Stockholm

L. Reynaud

Laboratory of Glaciology and Environmental (CNRS) Geophysics
Domaine Universitaire

Case Postale 96

F - 38402 St-Martin-d'Héres, Cedex

M. Acllen and M. Funk

Laboratory of Hydraulics, Hydrology and Glaciology (VAW)
Federal Institute of Technology

ETH-Zentrum

CH - 8092 Zurich

G. Zanon

University of Padua
Department of Gegraphy
Via del Santo, 26

I - 35123 Padua

G. Markl and M. Kuhn

Institute of Meteorology and Geophysics
University of Innsbruck

Innrain 52

A - 6020 Innsbruck

H. Slupetzky
Geographical Institute
University of Salzburg
Hellbrunnerstrasse 34 / III
A - 5020 Salzburg

S. Hastenrath

Department of Meteorology

University of Wisconsin-Madison

1225 West Dayton Street

USA - Madison, Wisconsin 53706

A.B. Bazhev, O.V. Rototayeva, L.F. Khmelevskoy
Institute of Geography

Academy of Sciences of the USSR

Staromonetniy, 29 v

USSR - 109017 Moscow

V.V. Popovnin

Moscow State University
Faculty of Geography
Leninskiye Gory

USSR - 117899 Moscow



CHINA:

Abramov

Karabatkak
No. 131
West. Suyok

Tuyuksu
Igly Tuyuksu
Molodyozhniy

Kosmodemyanskaya

Partizan
Ordzhonikidze
Mayakovskiy
Mametova
Visyachie 1-2

Sary-Tor

Golubin

Maliy Aktru
Leviy Aktru
Praviy Aktru
Vodopadniy

Kozelskiy

Urumgihe S. No. 1

Addresses

G.M. Kamnyanskiy

Midasian Hydrometeorological Research Institute SANIGMI
Observatorskaya Str., 72

USSR - 700052 Tashkent-52

AN. Dikikh and E.K. Bakov

Tien-Shan Physical Geography Research Station
Kirghiz SSR Academy of Sciences

Pionerskaya, 7

USSR - Pokrovka, Issyk Kul Region

K.G. Makarevich

Institute of Geography

Kazakh Academy of Sciences
Pushkin Str., 99

USSR - 480100 Alma Ata

S.N. Ushnurtsev

Institute of Geography

Academy of Sciences of the USSR
Staromonetniy, 29

USSR - 109017 Moscow

A.A. Ermolov

Kirgiz SSR Hydrometeorological Committee
Karasuyskaya, 1

USSR - 720403 Frunze

Yu. K. Narozhniy

Tomsk State University

Lenin Str., 36

USSR - 634010 Tomsk-10

Ya. D. Muravyov

Institute of Volcanology

Academy of Sciences of the USSR

Far East Research Center

Piyp Boulevard, 9

USSR - 683006 Petropaviovsk Kamchatskiy

Chaohai Liu

Lanzhou Institute of Glaciology and Geocryology
Chinese Academy of Sciences

CHINA - Lanzhou
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5.2 NATIONAL CORRESPONDENTS OF WGMS:

ARGENTINA: L. Espizua
Istituto Argentino de Nivologia
IANIGLA/CONICET
Casilla de Correo, 330
ARGENTINA - 5500 Mendoza

AUSTRALIA: 1. Allison
University of Melbourne
Antarctic Division
Glaciology Section
Earth Science Building
AUSTRALIA - Parkville Vic. 3052

AUSTRIA: G. Patzelt
Institute for High Mountain Research
University of Innsbruck
Universitétsstrasse 4
A - 6020 Innsbruck

BOLIVIA: E. Jordan
Physical Geography
Universitit Vechta
Driverstrasse 22
D - 2848 Vechta
GERMANY

CANADA: C.S. Ommanney
Hydrological Sciences Division
National Hydrology Research Institute
11, Innovation Boulevard
CANADA - Saskatoon, Saskatchewan S7N 3HS

CHINA: Yang Huyan
Lanzhou Institute of Glaciology and Cryopedology
Academia Sinica '
CHINA - Lanzhou

FRANCE: L. Reynaud
Laboratory of Glaciology and Environmental Geophysics (CNRS)
Domaine Universitaire
Case Postale 96
F - 38402 St-Martin-d'Heéres Cedex

GERMANY: O. Reinwarth
Commission for Glaciology
Bayerische Akademie der Wissenschaften
Marstallplatz 8
D - 8000 Miinchen 22

GREENLAND: A, Weidick
Geological Survey of Greenland
Dster Voldgade 10
DENMARK - 1350 Kgbenhavn K
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ICELAND:

INDIA:

ITALY:

JAPAN:

KENYA:

MEXICO:

NEW ZEALAND:

NORWAY:

PAKISTAN:

PERU:

0. Sigurdsson

National Energy Authority
Hydrological Survey
Orkustofnun

Grensasvegi 9

ICELAND - 108 Reykjavik

V.K. Raina

Geological Survey of India

27, Jawaharlal Nehru Road
INDIA - Calcutta - 700 0l6

G. Zanon

University of Padua
Department of Geography
Via del Santo, 26

I - 35100 Padua

K. Higuchi

Water Research Institute
Nagoya University
Chikusa-Ku

JAPAN - Nagoya 464

S. Hastenrath

Department of Meteorology

University of Wisconsin

1225 West Dayton Street

USA - Madison, Wisconsin 53706

H. Delgado-Granados

Instituto de Geofisica

Universidad Nacional Autonoma de Mexico
Circuito Cientifico

Ciudad Universitaria

MX - Coyoacan 04510 D.F.

T.J. Chinn

Ministry of Works and Development
P.O. Box 1479

NZ - Christchurch

B. Wold

Norwegian Water Resources and Energy Administration
Glacier Division

P.O. Box 5091, Maj.

N - 0301 Oslo 3

W. Kick

Macheinerweg 35

D - 8400 Regenshurg
GERMANY

M. Zamora C.

Section of Glaciology and Lake Safety
Electroperu

Jr. Huaylas No. 143

PERU - Huaraz / Ancash

Addresses

69



Mass Balance Bulletin, No. 1, 1991

POLAND:

SPAIN:

SWEDEN:

SWITZERLAND:

UNITED KINGDOM:

USA:

USSR:

VENEZUELA:
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M. Klapa

Department of Hydrology and Meteorology of Tatra Mountains
ul. Sienkewicza 26¢

PL - 34500 Zakopane

E. Martinez de Pison

Department of Physical Geography
Universidad Autonoma

anto Blanco

E - Madrid 34 -

P. Holmlund

Departement of Physical Geography
University of Stockholm

S - 106 91 Stockholm

M. Aellen

Laboratory of Hydraulics, Hydrology and Glaciology (VAW)
Federal Institute of Technology

ETH-Zentrum

CH - 8092 Zurich

D. Collins

Department of Geography
University of Manchester

UK - Manchester M13 $PL

A. Fountain

US Geological Survey

P.O. Box 25046 / M.S. 412

Denver Federal Center

USA - Denver, Colorado 80225

D.G. Tsvetkov

Academy of Sciences of the USSR
Soviet Geophysical Committee
Department of Glaciology
Staromonetny, 29

USSR - 109017 Moscow

C. Schubert

Departamento de Ecologia

Instituto Venezolano de Investigaciones Cientificas
Ap. 21827

VENEZUELA - Caracas 1020A





