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5.5.4 Jungfraufirn (Aletschgletscher) 

Auf dem Jungfraufirn des Grossen Aletschgletschers hat die Abteilung für Glaziologie der VA W das 
Messprogramm am Pegelnetz unter der Leitung von M. Aellen wiederum in s~k reduziertem Umfang 
durchgeführt. Pegel 3 ist erneuert und weiterbeobachtet worden durch das Personal der Hochalpinen For­
schungsstation Jungfraujoch (HFS), das wie bisher monatlich Fernrohrablesungen vorgenommen hat. 
Feldbegehungen haben bei Pegel 5 am 3.10. und bei Pegel 3 am 30.12.1990 stattgefunden. Dabei ist bei 
Pegel 5 der Schneezuwachs samt seiner Dichte bestimmt und an beiden Orten das Oberflächenprofil ver­
messen worden. Da das Protokoll der Pegelablesungen und das Feldbuch mit den Schneemesswerten 
verlorengingen, sind Winter- und Jahreszuwachs näherungsweise rekonstruiert aus klimatologischen Da­
ten, gestützt auf statistisch untersuchte Zusammenhänge zwischen dem Fimzuwachs an den einzelnen Pe­
gelstandorten, dem Niederschlag im Einzugsgebiet der Massa (bzw. an den SMA-Stationen Fiesch, Kip­
pei/Ried und Grindelwald) und den an der SMA-Station Jungfraujoch gemessenen positiven Tagestempe­
raturen (Gradtagsummen). Lage und Höhe des Pegels 3 am 19.9.1990 hat das Vermessungsbüro Leu­
pin, Bern, bei luftphotogrammetrischen Aufnahmen ermittelt und uns freundlicherweise mitgeteilt. Die 
Ergebnisse der Beobachtungen und Berechnungen sind zusammengefasst in Tabelle 5.11 für das erste, in 
Tabelle 5.12 für das zweite Berichtsjahr. 
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5. Massenhaushalt- Bilans de masse 

Tabelle 5.11: Jungfraufirn - Schnee- und Firnzuwachs, Dickenänderung und Bewegung 
1989/90 -, 

Messperiode Messstelle Schnee- oder Firnzuwachs 
Pegel Höhe Höhe Was.serwert Raumgewicht 

vom bis rm ü.M.1 1) rcml 2> fcml 2) f 1!/cm31 3) 

Schneezuwachs 
6.10.89 11.5.90 P3 3347.5a) 314 157 0.5 
6.10.89 11.5.90 PS 354 177 0.5 

Fimzuwachs 
6.10.89 11.10.90 P3 3344.6b) 326 181 0.55 
6.10.89 11.10.90 P5 3501.9c) 432 240 0.55 

1 Oberflächenkote am - Cote d'altitude le: a) 4.11.89, b)19.9.90, c) 3.10.90. 
2 Aus klimatologischen Daten berechnete Werte. 
3 Schätzwerte. 
4 Änderung der Oberflächenkote seit- Variation de l'altitude depuis: a) 4.11.89, b) 28.9.86. 
5 Messperiode - Periode de mesure: 4.11.89 - 19.9.90. 

Dicken- Horizontal-
änderung bewegung 

fml 4> fml 

-0.9a) 29.3 5) 
-1.9 b) 

Tableau5.12: Jungfraufirn - Accumulation nivale, variation d'epaisseur et mouvement 
1990/91 

Periode de mesure Site de mesure 
balise altitude 

du au fms.m.l 

Accumulation de neige 
~ 

12.10.90 17.6.91 P3 
12.10.90 17.6.91 PS 

Accumulation de neve 
12.10.90 25.9.91 P3 
12.10.90 25.9.91 PS 

1 Valeurs restituies a partir de donnees climatologiques. 
2 Valeurs estimees. 

Accumulation nette Variation Deplacement 
hauteur equivalent densite tl epaisseur horizontal 
de neige eneau 
fcm1 1) fcml 1) f1!/cm312) fml fml 

446 223 0.5 
510 255 0.5 

302 168 0.55 
437 243 0.55 
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5. 5. 5 Accumulation nivale (Apert;u) 

Introduction 

La liste des rapports annuels (dits "Firnberichte") publies de 1914 a 1978 sur la pluviosite et l'accumula­
tion nivale observees aux glaciers de Clariden, de Silvretta et d'Aletsch ainsi que dans quelques autres re­
gions se trouve dans le chapitre 551 des 9~ et lO()e rapports (1977178 et 1978179). 

Clariden 

Les observations dans la region du glacier de Clariden [Müller et Kappenberger, 1991] ont ete poursui­
vies par G. Kappenberger (qui a redige les rapports et les tableaux 5.7 et 5.8 y relatifs) avec l'assistance 

de H. et E. Müller-Lemans ainsi que du gardien de Cabane P. Beglinger, en 1990, et de H. Müller-Le­
mans, U. Steinegger et R . Spiess, en 1991 . 

Silvretta et Engadine 

Au glacier de Silvretta, /es mensurations sur le reseau de balises des VAW ont ete poursuivies par 

M. Funk, H. Böschet W. Schmid, en 1990, et par J. Schweizer, H. Böschet A. Kääb, en 1991. Les 
donnees du tableau 5.9 se rejerent aux balises 4 (2810 m) et 5 (2715 m) situees a proximite de l'ancienne 

balise (2750 m) a laquelle se referent /es donnees des tableaux 1.1 et 1.2. Durant les 25 annees de la pe­
riode 1959-1985, la ligne d'equilibre se trouvait a une altitude moyenne de 2732 m, variant entre 2483 et 
3101 m avec un ecart-type de ±148 m (cf. tabl. 5.1 und 5.4). 

Les resultats des observations telemetriques que G. Gens/er a effectuees, en 1990 et 1991, dans le massif 
de la Bernina, sont resumes dans le tableau 5 .10 et commentes par lui-meme. 

Junefraufirn (Glacier d'Aletsch) 

Sur les neves du Grand glacier d'Aletsch, la Section de glaciologie des VAW a poursuivi ses releves an­
nuels par /es soins de M. Aellen et avec l'assistance du personnel de la station scientifique du Jungfrau­

joch. Depuis 1987, seule la balise 3 a ete replantee et observee comme d'habitude. Au site de l'ancienne 

balise 5, l'accumulation nivale a ete determinee par sondages, en octobre 1990. Suite a la pene des don­
nees observees, /es resultats presentes dans les tableau.x 5 .11 et 5 .12 ont ete restitues a partir de donnees 
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, OK, 
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. Fore! in 1880. Sin­
ce 1964, the GK/SANW has been indebted to the Laboratory ofHydraulics, Hydrology and Glaciology, 
an institute of the Federal Institute of Technology (Versuchsanstalt für Wasserbau, Hydrologie und Gla­
ziologie, VAW, der Eidgenössischen 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 VA W. The aerial photogrammetrical 
survey is made by the Swiss Federal Topographical Survey (Bundesamt für Landestopographie, L+ T) 
and the Swiss Federal Office of Cadastral Surveying (Eidgenössische 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 für Umwelt, Wald und Land­
schaft, BUWAL) in Bern, the 'Swiss Federal Institute for the Study of Snow and Avalanches (Eidgenös­
sisches Institut für Schnee- und Lawinenforschung, SLF) in Davos-Weissfluhjoch and the VA W 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 (1973n4 and 1974n5). 

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 CLIMA TE AND WEA THER 

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. lt 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. 

lt 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 stationarv retreating samole size rml munber of values 

1989/90 14 6 91 111 - 9.7 89 
1990/91 8 1 100 109 -12.4 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 fractionsof 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/cm2 or cm water equivalent): 

Mass balances [cm] 
Year . Gries Aletsch Limmem 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 (1977n8 -1980/81). 
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PUBLIZIERTE BERICHTE - RAPPORTS PUBLIES 

Jährliche Berichte über die Veränderungen 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, crees en 1880 par F.A. Fore/ 
( 1841-1912). 
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F.A. Forel et L.Du Pasquier 
F.A. Forel, M. Lugeon et E. Muret 

F.A. Forel, E. Muret, P.L. Mercanton et E. Argand 
F.A. Forel, E. Muret et P.L. Mercanton 
E. Muret et P.L. Mercanton 

P.L. Mercanton 
P.L. Mercanton et A. Renaud 
A. Renaud 
P. Kasser 

P. Kasser und M Aellen 
M.Aellen 

Nr. - No. 
1 - 15 

16 - 17 
18 - 27 

28 
29 - 32 
33 - 34 

35 - 70 
71 - 75 
76 - 83 
84 - 91 
92 -104 

105 -113 

Jahr - Annee 
1880 - 1894 
1895 - 1896 
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1914 - 1949 

1950 - 1954 
1955 - 1961/62 
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1970nl - 1982/83 
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Verfasser der Jahrbücher - Auteurs des annuaires 
P. Kasser, M. Aellen und H. Siegenthaler 95/96 - 991100 1913n4 - 1918n9 
M. Aellen 101/102 1979/80 - 1980/81 
M. Aellen und E. Herren 103/104 - 111/112 1981/82 - 1990/91 

Die Berichte sind in den folgenden Zeitschriften erschienen - Les rapports ont paru dans les periodiques 
suivants: 

Zeitschrift - Periodique 
ECHO DES ALPES XVII - XVID, Geneve 1881 - 1882 
JAHRBUCH DES SAC - ANNUAIRE DU CAS XVID - L Vill, Bern 1883 - 1924 
DIE ALPEN - LES ALPES, Jahrgang - Annee 1 - 69, Bern 1925 - 1993 

*) publiziert ohne Tabellen - publies sans /es tableaux 
publiziert in gekürzter Fassung - publies en extrait 

erhältliche Sonderdrucke - Tires-a-part disponibles 
Extrait de la revue LES AI.PES 
Extrait complete de la revue LES AI.PES 
Publication de la Commission des glaciers de la SHSN 
Publikation der Gletscherkommission der SNG 

Jahrbuch der Gletscherkommission -Annuaire de la Commission des glaciers 

Bericht Nr. - Rapport No. 
1 - 2 
3 - 44 

45 - 113•) 

71 - 75 
85 -113 

81 - 86 

87 - 90 
91 - 93/94 

93/94 
95/96 - 111/112 
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