







































































































































































































































































































































































































































































5. Massenhaushalt - Bilans de masse

Tabelle 5.11: Jungfraufirn - Schnee- und Firnzuwachs, Dickenidnderung und Bewegung

1989/90
Messperiode Messstelle Schnee- oder Firnzuwachs Dicken- | Horizontal-
Pegel Hohe Hohe  Wasserwert Raumgewicht| &#nderung | bewegung

vom bis miM]D | [cm]? [cm]?  [g/cm3]3) [m] 4 [m]
Schneezuwachs
6.10.89 11.5.90 P3 3347.59 314 157 0.5
6.10.89 11.5.90 P5 354 177 0.5
Firnzuwachs
6.10.89 11.10.90 P3 3344.6b) 326 181 0.55 -0.99 29.35)
6.10.89 11.10.90 P5 3501.99 432 240 0.55 -1.9Y)

Schiitzwerte.

nA W -

Oberflichenkote am - Cote d'altitude le: a) 4.11.89, b)19.9.90, c) 3.10.90.
Aus klimatologischen Daten berechnete Werte.

Anderung der Oberflichenkote seit - Variation de l'altitude depuis: a) 4.11.89, b) 28.9.86.
Messperiode - Période de mesure: 4.11.89 - 19.9.90.

Tableau 5.12: Jungfraufirn - Accumulation nivale, variation d'épaisseur et mouvement

1990/91
Période de mesure Site de mesure Accumulation nette Variation |Déplacement
balise altitude hauteur  équivalent densité d'épaisseur | horizontal
de neige eneau
du a [m s.m.] [cm]D [em])  [g/em3]? [m] [m]
Accumulation de neige
12.10.90 17.6.91 P3 446 223 0.5
12.10.90 17.6.91 PS5 510 255 0.5
Accumulation de névé
12.10.90 25.991 P3 302 168 0.55
12.10.90 25.9.91 P5 437 243 0.55

1 Valeurs restituées a partir de données climatologiques.

2 Valeurs estimées.
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5.5.5 Accumulation nivale (Apercu)

Introduction

La liste des rapports annuels (dits "Firnberichte") publiés de 1914 a 1978 sur la pluviosité et l'accumula-
tion nivale observées aux glaciers de Clariden, de Silvretta et d’Aletsch ainsi que dans quelques autres ré-
gions se trouve dans le chapitre 5.51 des 99€ et 100¢ rapports (1977178 et 1978/79).

Clariden

Les observations dans la région du glacier de Clariden [Miiller et Kappenberger, 1991] ont été poursui-
vies par G. Kappenberger (qui a rédigé les rapports et les tableaux 5.7 et 5.8 y relatifs) avec l'assistance
de H. et E. Miiller-Lemans ainsi que du gardien de Cabane P. Beglinger, en 1990, et de H. Miiller-Le-
mans, U. Steinegger et R. Spiess, en 1991.

Silvretta et Engadine

Au glacier de Silvretta, les mensurations sur le réseau de balises des VAW ont été poursuivies par
M. Funk, H. Bésch et W. Schmid, en 1990, et par J. Schweizer, H. Bosch et A. Kddb, en 1991. Les
données du tableau 5.9 se reférent aux balises 4 (2810 m) et 5 (2715 m) situées a proximité de lI'ancienne
balise (2750 m) a laquelle se référent les données des tableaux 1.1 et 1.2. Durant les 25 années de la pé-
riode 1959-1985, la ligne d'équilibre se trouvait @ une altitude moyenne de 2732 m, variant entre 2483 et
3101 m avec un écart-type de 148 m (cf. tabl. 5.1 und 5.4).

Les résultats des observations télémétriques que G. Gensler a effectuées, en 1990 et 1991, dans le massif
de la Bernina, sont résumés dans le tableau 5.10 et commentés par lui-méme.

Jungfraufirn (Glacier d'Aletsch)

Sur les névés du Grand glacier d’Aletsch, la Section de glaciologie des VAW a poursuivi ses relevés an-
nuels par les soins de M. Aellen et avec l'assistance du personnel de la station scientifique du Jungfrau-
Joch. Depuis 1987, seule la balise 3 a été replantée et observée comme d'habitude. Au site de l'ancienne
balise 5, I'accumulation nivale a été déterminée par sondages, en octobre 1990. Suite @ la perte des don-
nées observées, les résultats présentés dans les tableaux 5.11 et 5.12 ont été restitués a partir de données
climatologiques.
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6. SUMMARY

6.1 INTRODUCTION

An annual survey of the actual state and recent variations of the glaciers in the Swiss Alps is the central
task of the Glacier Commission of the Swiss Academy of Natural Sciences (Gletscherkommission, GK,
der Schweizerischen Akademie der Naturwissenschaften, SANW). "The glaciers of the Swiss Alps
1989/90 and 1990/91, reports no. 111 and 112" are part of a series founded by F.A. Forel in 1880. Sin-
ce 1964, the GK/SANW has been indebted to the Laboratory of Hydraulics, Hydrology and Glaciology,
an institute of the Federal Institute of Technology (Versuchsanstalt fiir Wasserbau, Hydrologie und Gla-
ziologie, VAW, der Eidgendssischen Technischen Hochschule, ETH) in Zurich, for collecting the annual
observation data and for the preparation of the annual reports. These reports are published with financial
support from the SANW.

A network of 121 glaciers (since 1989 including the Croslina glacier in the Tessin Alps) has been selected
to determine the changes in length. The measurments are carried out with help of cantonal forestry servi-
ces, hydroelectric power companies, scientific institutions and individual coworkers. To determine mass
balance changes of 5 glaciers is part of a longterm programme of the VAW. The aerial photogrammetrical
survey is made by the Swiss Federal Topographical Survey (Bundesamt fiir Landestopographie, L+T)
and the Swiss Federal Office of Cadastral Surveying (Eidgendssische Vermessungsdirektion, V+D). The
description of the climatic conditions are based on data from the Swiss Meteorological Institute (Schwei-
zerische Meteorologische Anstalt, SMA) in Zurich, the Hydrological Service of the Swiss Federal Office
for Environment and Forestry (Landeshydrologie, LHG, des Bundesamtes fiir Umwelt, Wald und Land-
schaft, BUWAL) in Bern, the Swiss Federal Institute for the Study of Snow and Avalanches (Eidgenos-
sisches Institut fiir Schnee- und Lawinenforschung, SLF) in Davos-Weissfluhjoch and the VAW in Zu-
rich (cf. chapter 7, literature).

The present bilingual French-German glacier report is based on texts, tables, figures and photos publi-
shed in the journal of the Swiss Alpine Club (SAC) called "Die Alpen" [Aellen, 1991 and 1992]. In gene-
ral, the data will be published there one year after the actual observations have been made. The structure
and contents of the present volume was standardized in the reports 95 and 96 (1973/74 and 1974/75).

An English table of contents (including separate lists of tables, figures and pictures) is given in the initial
part (see p. XV, XX-XXI, XXIV, XXVI).
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6.2 CLIMATE AND WEATHER

The climatic conditions of the balance years 1989/90 and 1990/91 led to severe losses of glacier mass.
This was mainly due to very low rates of winter snow accumulation and annual precipitation in 1989/90
whilst in 1990/91 heavy melting during a very short, but extremely warm summer was enhanced by a Sa-
hara dust layer. Conditions similar to those of the preceding years were pronounced in 1989/90 and made
it the warmest and dryest in a series of seven years. It consisted of long dry and warm periods in the first
half of the winter season, as well as in the second half of the summer season. In 1990/91, an abundant
snow pack accumulated rather regularily from the normal beginning to the late end of the winter season.
It had vanished almost completly at the end of the hot summer, when bare ice and old firn layers were ex-
posed to similar limits as in the previous year, i.e. on many glaciers as far as to the top. The amount of
meltwater produced on the Aletsch glaciers within 100 days in summer 1991, with a high daily melting
rate (2.5 cm of ice), was equal to the amount produced within 153 days in summer 1990 with a lower
melting rate (1.5 cm) near the average value (1.4 cm). According to the difference in winter snow accu-
mulation, the net annual loss of glacier mass was generally - except for north-eastern regions - less severe
in 1991 than in 1990 (tab. 5.1, fig. 5.1 and 5.2), when the most important losses of the last 20 to 30
years were observed in nearly all the mass balance series.

6.3 CHRONICLE

Some glaciological activities and particular glaciological events in the Swiss Alps are reported in this
chapter. Further information can be found in the periodical 'ICE' of the International Glaciological So-
ciety [Haeberli, 1992]. A list of the flights made over glaciers for aerial photogrammetrical survey in the
years 1990 and 1991 is given in table 2.1.

6.4 LENGTH VARIATIONS

The annual surveys on glacier length variations (table 3.1 to 3.3 and fig. 3.1 and 3.2) gave the following
results:

Number of glaciers mean variation in length
Year advancing stationary retreating sample size [m] number of values
1989/90 14 6 91 111 - 97 89
1990/91 8 1 100 109 -124 89
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6. Summary

Figure 3.3 shows for the years 1879/80 to 1990/91: a) the annual sample sizes (total numbers N of ob-
served and M of measured glacier snouts), b) the fractions of advancing, stationary and retreating glaciers
(as a percentage of the respective sample size N) and c) the mean annual variation in length (as an average
of M values).

6.5 PHOTO SECTION

The photos are taken from the journal "Die Alpen". Figure captions are summarized in English in the ta-
ble of contents (see p. XXVI).

6.6 MASS BALANCE

The specific changes in mass have been determined for 5 glaciers (table 5.1, 5.3 and 5.4). The following
rates were observed (expressed in g/cm? or cm water equivalent):

Mass balances [cm]

Year Gries Aletsch Limmern Plattalva Silvretta
1989/90 -188 -103 -105 -125 - 53
1990/91 -148 - 54 <-135 <-135 -113

The balance years are defined in table 5.1 which also includes the glacierized surface areas and the equili-
brium line altitudes. Hydrological balances for the catchment areas of the rivers Aegina, Massa and Rho-
ne are given in table 5.2 and in figures 5.1 and 5.2. Surface area and volume changes of the upper and
the lower Aareglaciers are presented in tables 5.5 and 5.6. Data on firn accumulation, thickness and
velocity variations, collected on Claridenfirn (Glaronese Alps) and other glaciers, are presented in
chapter 5.5 (table 5.7 to 5.12). This chapter continues a series of special reports, which have been publi-
shed on that subject every year, since 1914. A list of the former reports with the names of the authors and
editors is given in chapter 5.51 of the preceding 99./100. and 101./102. reports (1977/78 -1980/81).
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Jahrliche Berichte iiber die Verdnderungen der Gletscher in den Schweizer Alpen, begonnen im Jahre

1880 durch F.A. Forel (1841-1912).
Rapports annuels sur les variations des glaciers dans les Alpes suisses, crées en 1880 par F.A. Forel
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P.L. Mercanton 35- 170 1914 - 1949
P.L. Mercanton et A. Renaud 71 - 75, 1950 - 1954
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P. Kasser 84 - 91 1962/63 - 1969/70
P. Kasser und M. Aellen 92 -104 1970/71 - 1982/83
M. Aellen 105 -113 1983/84 - 1991/92
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P. Kasser, M. Aellen und H. Siegenthaler 95/96 - 99/100 1973/74 - 1978/79
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suivants:
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*) publiziert ohne Tabellen - publiés sans les tableaux 71 - 75
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erhiltliche Sonderdrucke - Tirés-a-part disponibles

Extrait de la revue LES ALPES 81 - 86
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Publication de la Commission des glaciers de la SHSN 91 - 93/94
Publikation der Gletscherkommission der SNG 93/94

Jahrbuch der Gletscherkommission - Annuaire de la Commission des glaciers 95/96 - 111/112
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