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INTRODUKTION

This "annual Teport" is like the reports from 1986, 1987,
1988, 1989 anqg 1991 inteded to be a collection of short
descriptions of field projects. We include a relatively largg
number of tables and figures which we believe may be useful in
for the reader. The Teport concerning the 1990 field season
was printed late 1991 and has of that reson got this year
given on the front side. For this report, which summarise
activity during the the fall 1990 and the summer 1991, will
recieve the marking 1990-1991 .,

This is the first year the Tarfala report is published in the
department serie. We hope that this will be the way the report
is published ip the future.

The report includes a number of contributions written by
people that have been working at the station. The authors are
responsible for their contributions.

Stockholm November 1992

Wibjsrn Karlen
Professor



STORGLACIARENS MASSBALANS 1990/91

Hikan Grudd och Axel Bodin

Vinterbalansen for Storglaciiren bestdmdes den 21 maj 1991. Den baseras
huvudsakligen pa en sntaxering med 268 punkter frin 23-29 april (fig. 1). Under
samma tidsperiod méttes densiteten vid stakarna 4,9,16 och 29 (fig. 2). Den 21 maj
utférdes en reducerad snoinventering i 36 punkter jamnt fordelade over glacidren
samt miittes densiteten 4ter vid stakarna 4,9,16 och 29 (fig. 2). Savil snddjup som
densitet hade forindrats mellan mittillfillena. Ingen relation fanns mellan
ackumulationen i april och tillskottet april-maj, dérfor anvindes medelvirdet av
tillskottet i de 36 punkterna (fig. 3). Okningen i ackumulation mellan 23-29 april
och 21 maj var 13 cm vatten,

Storglacidren tiicks av ett nit av sonderingspunkter med 100 meters mellanrum. P4
grund av lavinfara, sprickor och for brant terriing kan inte alla punkters snodjup
sonderas, framforallt giller detta de punkter som ligger runt glaciérens kanter
uppe i firnomradet. Dessa punkter far darfor ett extrapolerat virde.

En forutsittning for att snabbt kunna gora berikningar av storglaciérens
massbalans innebir att man pé ett enkelt satt kan hantera alla dataien
persondator. For att 8stadkomma detta forutsétts varje sonderingspunkt
representera snédjupet inom en ruta som 4r 100*100 m stor (1*1 cm pa en 10000-
dels karta). Runt kanterna uppkommer delar av rutor vars yta uppskattats.
Mittpunkten i varje ruta (sonderingspunkten) fir x-, y- och z-koordinater dér z-
koordinaten r héjden éver havet. x- och y-koordinaterna ligger enligt figur 5.
Massbalansen for varje enskild ruta berédknas och sammanstills i tabellform.

Vinterbalansen beriknades pa detta siitt till 1.68 m v.e.

Sommarbalansen ir vil korrelerad med sommarens medeltemperatur (Schytt
1967). Avsmiltningens fordelning dver glacidrens yta ir dérmed starkt beroende av
det adiabatiska temperaturavtagandet. Ablationsgradienten, som 4r ett yttryck for
ablationens avtagande med hojden Gver havet, ger en mojlighet att pa ett enkelt
sitt berdkna virdet pA sommarbalansen forutsatt att ablationen 4r kénd i ett antal
punkter jimnt fordelade 6ver glacidren. Storglacidrens ablationsgradient har med
data frin ablationsstakarna beriknats till 0.58 m/100 m (fig. 4 och 6).



Genom att anviinda ekvationen for den rita linjen i figur 4 kan sommarbalansen

for varje delyta beriknas:
bg =-0.58 * z + 993

bg &r vattenvirdet i ¢m, z dr z-koordinaten dvs mittpunktens héjd Gver havet i
meter och 993 ir en konstant,

Sommarbalansen beriiknades pa detta sétt den 9 september till 1.51 mv.e.

Sommarbalansen beriknades 4ven pd det traditionella sittet dir man med
utgdngspunkt frén ablationsstakarnas data ritar enrkarta som sedan planimetreras.
Aven med denna berédkningsmetod bley sommarbalansen 1.51 m v.e. De bada
metoderna har siledes en mycket god 6verensstimmelse nir det giller
Storglacidirens totala sommarbalans, dock kan vissa skillnader finnas mellan de
olika héjdintervallen.

Nettobalansen blev +0.17 m v, Jamviktslinjen 1ag p4 1460 m.

Tabell 1. Storglaciiirens massbalans under budgetiret 1990/91.

[_ Area Bw bw Bs bs . Bn bn
HSh 103n2 103m3 n v.e. 103m3 n v.e. 103p3 mv.e

1140 -1160 8.7 19.3 2.22 28.3 3.26 -9.0 -1.04

1160 -1180 16.0 25.0 1.56 49.9 3.12 -25.0 -1.56

1180 -1200 13.5 20.3 1.50 40.6 3.01 -20.3 -1.50

1200 -1220 40.0 52.9 1.32 116.6 2.92 -63.7 -1.59

1220 -1240 52.5 63.5 1.21 146.8 2.80 -83.3 -1.59

1240 -1260 74.0 73.5 0.99 198.2 2.68 -124.7 -1.68

1260 -1280 73.0 64.1 0.88 187.0 2.56 ~122.9 -1.68

1280 -1300 79.1 78.6 0.99 194.3 2.46 -115.7 -1.46
1300 -1320 90.5 95.4 1.05 211.2 2.33 -115.7 -1.28
1320 -1340 148.5 112.3 0.76 328.4 2.21 -216.1 -1.46
1340 -1360 251.0 190.0 0.76 527.1 2.10 -337.1 -1.34
1360 -1380 267.2 243.4 0.91 530.5 1,99 -287.1 -1.07
1380 -1400 219.5 219.9 1.00 411.6 1.88 -191.7 -0.87

1400 -1420 115.0 171.9 1.49 202.1 1.76 -30.2 -0.26
1420 -1440 71.5 123.0 1.72 116.1 1.62 6.9 0.10
1440 -1460 63.6 96.5 1.52 95.4 1.50 1.1 0.02
1460 -1480 93.3 129.2 1.38 129.7 1.39 -0.5 0.00
1480 -1500 164.5 298.4 1.81 209.1 1.27 89.3 0.54
1500 -1520 185.5 425.1 2.29 217.5 1,17 207.6 1.12
1520 -1540 101.5 194.3 1.91 106.9 1.05 87.4 0.86
1540 ~1560 85.5 161.6 1.89 81.5 0.95 80.2 0.94

1560 -1580 119.0 234.1 1.97 98.4 0.83 135.7 1.14
1580 -1600 139.0 336.6 2.42 100.7 0.72 235.9 1.70
1600 -1620 122.0 326.0 2.67 73.0 0.60 253.0 2.07
1620 -1640 149.0 453.6 3.04 72.3 0.49 381.3 2.56
1640 <1660 113.5 337.8 2.98 43.3 0.38 294.5 2.59
1660 -1680 86.0 320.9 3.73 19.8 0.23 301.2 3.50
1680 -1700 59.5 163.2 2.74 9.0 0.15 154.2 2.59
1700 -1720 11.5 28.5 2.48 0.5 0.04 28.0 2.44

1140 -1720 3013.4 5059.1 1.68 4545.7 1.51 513.4 0~17_ﬁ
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STORGLACIAREN

Snodijup i april 1991
23-29 /4

Héakan Grudd
Axel Bodin
So6ren Bondesson
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Densitet vid stake 4 21/5 1991
Densitet [g/cm3] Densitet [g/cm3]
0 01 02 03 04 05 06 0.7 0 01 02 03 04 05 0.6 07
0 ; —— 0 ———— .
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Fig. 2a, Vattenvirde [cm] Fig. 2b. Vattenvirde [cm])
Snédjup 184 cm, vattenvirde 81 cm. Snddjup 226cm, vattenvirde 104 cm,
Medeldensitet 0.4 g/cm3. Medeldensitet 0.46 g/cm3.
Densitet vid stake 9 25/4 1991 Densitet vid stake 9 21/5 1991
Densitet [g/cm3] Densitet [g/cm3]
0 01 02 03 04 05 06 0.7 0 01 02 03 04 05 06 0.7
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Flg. 2c. Vattenvirde [cm] Fig 24, Vattenvirde [cm]
Snddjup 176 em, vattenvirde 79 cm. Snédjup 204 ¢m, vattenvérde 89 cm.
Medeldensitet 0.45 g/cm3.

Medeldensitet 0.43 g/cm3.



pensitet vid Staxke 10 £u/4 19391
Densitet [g/cm3]
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200
250 : :
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Fig. 2¢. Vattenvirde [cm]

Snédjup = 152 cm, vattenvirde = 66 cm
Medeldensitet = 0.44 g/cm3

Densitet vid stake 29 28/4 1991
Densitet [g/cm3]
0 01 02 03 04 05 06 07

0

0 100 200 300
50 150 250 350
Fig. 2.

Vattenvirde [cm]
Snodjup = 611 cm, vattenvarde = 306 cm
Medeldensitet = 0.50 g/cm3

Densitet [g/cm3
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250 ' '
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Fig. 2f. Vattenvérde [cm] |
Snodjup = 195 em, vattenvarde = 78 cm
Medeldensitet = 0.41 g/cm3

Densitet vid stake 29 21/5 1991

Densitet [g/cm3]
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0 100 200 300
50 150 250 3
Fig. 2b. Vattenvirde [cm]

Snédjup = 653 cr, vattenvérde = 328¢
Medeldensitet = 0.50 g/cm3
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Ackumulation 22—29 April

Fig. 3. Den 21 maj utfordes en reducerad sndinventering. Medelvirdet av tillskottet mellan 22-29 april
och 21 maj var 0.13 m v.e.
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NET BALANCE 1990/91
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medel- temp tion Ablalion ANGREY e

Ar temp jun-aug [m] [m] [m] [moh])
1946 71 1,13 2,26 -1,13 1480
1947 83 1,03 3,10 -2,06 1600
1948 5,7 1,45 1,45 0,00 1400
1949 4,0 2,23 132 0,90 1410
1950 15 1,42 2,711 -1,29 1550
1951 57 0,81 1,45 0,65 1500
1952 51 0,87 1,03 -0,16 1450
1953 6,1 1,94 2,74 20,81

1954 7,0 1,13 2,10 -0,97

1955 58 . 161 1,77 0,16

1956 6,3 1,29 1,77 -0,48

1957 43 1,61 1,94 0,32

1958 59 1,45 2,10 0,65

1959 6,4 097 1,94 0,97

1960 7,0 0,68 2,29 -1,61 1620
1961 6,3 0,81 1,90 -1,10 1575
1962 39 1,10 0,77 0,32 1400
1963 52 1,45 1,65 -0,19 1425
1964 4,1 1,58 1,10 0,49 1400
1965 -45 4,7 1,47 1,06 0,43 1400
1966 -58 57 1,20 1,73 20,53 1500
1967 33 51 135 1,58 0,23 1500
1968 -4,6 45 1,27 137 0,10 1480
1969 -39 7,1 0,98 2,02 1,04 1570
1970 -39 73 0,99 2,51 -1,52 1610
1971 45 53 133 1,52 20,19 1490
1972 2,1 7,6 139 2,44 -1,05 1550
1973 42 57 1,67 1,62 0,05 1490
1974 -2,8 6,0 131 1,65 0,34 1480
1975 3,6 33 1,98 0,81 1,17 1380
1976 -4,1 53 1,93 1,66 0,27 1440
1977 4,6 4,6 1,23 1,03 0,20 1420
1978 4,7 5,7 1,46 1,54 -0,08 1469
1979 4,0 6,5 1,54 1,76 0,21 1497
1980 32 78 0,93 2,17 1,24 1591
1981 -4,5 4,6 1,16 1,36 0,20 1510
1982 -3,6 4,1 1,49 1,23 0226 1385
1983 3,7 42 1,47 1,19 0,28 1375
1984 -3,1 52 1,83 1,71 0,12 1460
1985 4,7 6,0 0,99 1,1 0,72 1570
1986 3,7 58 1,62 1,68 -0,06 1465
1987 -52 42 1,69 1,22 0,48 1370
1988 45 6,6 1,42 2,226 0,84 1565
1989 33 54 2,58 134 1,24 1374
1990 2,7 6,0 2,26 1,67 0,59 1495
1946-90 5,7 1,40 1,72 031 (1480)

1965-90 4,0 5,6 1,48 1,61 20,13 1478



METEOROLOGISKA OBSERVATIONER I TARFALA 1991
Hakan Grudd

Ett vanligt sitt att beskriva en orts klimat ér att ange dess temperatur och
nederbérd som normalvirden for manaderna och ret. T.ex kan Nikkaluoktas
temperaturklimat presenteras som i figur 1. For att kunna jimf6ra klimatet mellan
olika orter miste normalperioder med samma langd och 6ver samma tidsintervall
anvindas. 1990 var sista &ret i den meteorologiska standardnormalperioden 1961-
1990. I Tarfala saknas dock tillforlitliga helirsobservationer frin fore 1965. For att
f4 en normalperiod som i ndgon min dverensstimmer med den av
Virldsmeteorologiska organisationen (WMO) fastslagna 30-4rs perioden 1961-90
kommer perioden 1965-90 att ligga till grund for Tarfalas normalvirden, P4 grund
av att de fyra forsta dren i perioden (1961-64) saknas kan man €] oreserverat gora
jamforelser mellan Tarfala och andra orters klimat. I en kommande uppsats
kommer att utredas i vilken m#n den ndgot forkortade normalperioden 4r
representativ for standardnormalperioden som helhet.

NIKKALUOKTA

1961-1990
154

104

TEMPERATUR

-15

MANAD
Figur 1. Nikkaluoktas temperaturklimat



Det vanligaste sittet att besriva temperaturklimatet 4r en kurva enligt figur 1. Ett
annat och nigot tydligare séitt om man vill visa férhallandet mellan vinter- och
sommarklimat 4r enligt figur 2. Denna kurva som borjar och slutar med
septembervirdet sammanfaller ocksd bttre med glacidrernas massbalansér. Figur
2 visar att fyra av 4rets minader normalt har en minadsmedelfemperatur som
overstiger noll grader och att de egentliga sommarménaderna #r juni, juli och
augusti. Juli (+7,1) 4r den varmaste mdnaden och januari (-12,3) ér den kallaste
ménaden.

Tabell 1. Normalvirden for manadsmedeltemperaturerna i Tarfala 1965 - 1990

jan feb mar apr maj jun jul  aug sep okt mnov dec

-123-11,3 -102 -7,1 -16  +39 +71 +57 +0,8 -42 82 -10,7

NORMALTEMPERATUR

157 15
1 TARFALA 1965-90

10} 10
5— S
0: 5 0

—10% i——1o

-15—? ::—15

-20d —— — 20

sep okt nov dec jan feb mar apr maj jun jul aug sep

Figur 2. Tarfalas temperaturklimat.



1991 - dter ett milt viderar

1991 blev dter varmare 4n normalt i hela landet. T Tarfala blev irsmedel-

temperaturen 6ver det normala fér tredje 4ret i foljd (appendix 4). Om vi tittar p&
hur temperaturférdelningen har varit mellan sommar och vinter f6r de tre senaste
dren ser vi att det framfor allt 4r vintrarna som varit mildare &n normalt (tabell 2).

Tabell 2. Temperaturférdelning under massbalansdren 88/89, 89/90 och
90/91, Massbalansiret striicker sig fr.0.m september t.0.m avgusti, vintern
dr definerad som oktober- april och sommaren som Jjuni-augusti.

medel vinter sommar
normal -4,0 -9,1 5,6
1988/89 -3,8 -8,5 54
1989/90 -3,0 -7.8 6,0
HB90/91 -2,9 -7,4 6,1
204 DYGNSMEDELTEMP I TARFALA 1990-91 =20

N
207 9
sep okt nov dec

jan feb mar apr maj jun jul aug sep okt nov dec

Figur 3. Notera att dygnsmedeltemperaturen varit positiv ett flertal gAnger under vintern,
Anmiirkningsvirt &r ocksA den lAnga milda perioden i shutet av januari och birjan av februari, en tid
som normalt sett éir den kallaste under hela Aret. Arets kallaste respektive varmaste dygn infoll 11
januari (mintemp -22,9) och 4 augusti (maxtemp +17,5).



Massbalanséret 1990/91 blev extremt milt, -2.9 jamfért med normalvérdet -4.0,
trots att maj och juni faktiskt blev ndgot kallare #n normalt. Detta beror framfér
allt p4 den mycket milda vintern dir endast november och mars har normala
virden (fig. 4). vintern 1991/92 ser ut att kunna bli lika anmérkningsvért mild.
December 1991 har ett temperaturiverskott pé hela fyra grader.

TARFALA 1990-91

w
]
L3 |
w

g Temperaturens avvikelse

FS
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i, —T T T T T T T T 1 T T T T T 1
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Figur 4.,

Tabell 3.
MEDEL MEDEL MEDEL MAX MEDEL MIN MEDEL MAX

MANAD TEMP FUKT MAXTEMP TEMP MINTEMP TEMP VIND VIND NEDERB
1 -9.0 71 -5.9 2.6 =-12.0 =22.9 5.0 40.8 14

2 =-10.0 50 -6.6 -1.4 -13.6 =19.3 2.8 24.5 3

3 -9.9 66 -6.5 5.6 =13.5 -20.3 2.9 31.3 9

4 -5.7 62 -0.8 6.4 -10.4 -20.6 3.0 24.9 13

5 2.7 69 1.3 6.9 -6.3 -15.0 3.2 28.4 48

6 3.2 87 6.4 10.4 0.8 -4.3 2.1 14.6 252

7 7.4 75 10.0 15.2 4.8 2.0 3.6 28.4 176

8 7.6 74 10.4 17.5 5.0 -0.7 2.6 36.1 124

9 -0.5 74 2.2 10.9 -2.9 -9.5 3.3 30.7 16l

10 -2.0 76 1.5 8.8 -5.8 =16.5 3.9 30.6 86
11 -6.5 75 -3.6 3.0 =-10.6 -18.1 2.9 32.7 i6
12 -6.6 66 -3.4 1.9 -10.7 =20.5 6.2 69.1 15
1991 -2.9 71 0.4 17.5 -6.3 -22.9 3.4 69.1 916



Den totala méngden nederbérd som registrerades i form av regn under 1991 blev
916 mm (Tab. 3). Den mest regnrika ménaden blev juni som fick 252 mm (Fig. 5.
Se ocksd appendix 3). Juni blev dverhuvud taget en blst och kall manad; stérre
delen av landet fick 2-4 génger si mycket nederbérd som normalt. S gott som hela
juni dominerades av en lagtryckstrafik frin Atlanten in éver Skandinavien.
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Figur 5. Nederbord som registrerats i form av regn for varje manad 1991.

Klockan tre pd morgonen den 3 september bérjade ett kraftigt ihillande regni
Tarfala som pagick under hela dagen och slutade forst strax fére midnatt.
Viderstationen registrerade under det hir dygnet hela 101 mm regn (Fig. 6.)
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Figur 6. Dygnsnederbird i form av regn frén 1 maj till 31 oktober.



1991 &rs vindstyrkor blev relativt normala forutom december som blev extremt
blasig. Hilften av minadens dygn uppnidde négot tilifdlle stormvindstyrka
(Appendix 3). Medelvirdet av decembers maxvindstyrkor blev 30.6 m/s. Arets
maximala vidstyrkan, som for &vrigt ocks4 dr den hégsta som négonsin registrerats
i Tarfala, blev 69 m/s!
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Figur 7. Manadsmedelvirde for varje dygns medelvindstyrka och maxvindstyrka.
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FLYGFOTOGRAFERINGAR UTFORDA I FJALLEN
UNDER SOMMAREN 1991

Av Per Holmlund

Inom ramen f6r de regionalklimatologiska massbalansprojekt som initierades av
Tarfalastationeni bérjan av sextiotalet, utférdes ett antal flygfotograferingar av
glacidrer. Dessa flygbilder skall ligga till grund for en beriikning av
massforéndringar hos de utvalda glaciéirerna mellan de tidpunkter som glaciirerna
blivit fotograferade pa. I de norra fjdlltrakterna togs de senaste bilderna i samband
med den vegetationskartering som d& utférdes vid denna institution. Genom att
framstélla kartor baserade p4 de olika karteringarna kan vi berikna och analysera
fordndringar i glaciérens yta. Féréindringarna kan sedan kopplas till férindringar i
vért klimat. Flera olika senarior kan upptréida. En glaciéir som tunnas ut 6éver hela
dess yta har blivit utsatt fér en drastisk férdndring, En glaciéir vars front tunnats ut
men vars 6vre del dr oférdndrad har en efterslipande reaktion frin nigonting som
hént med klimatet for en ldngre tid sedan. Detta scenario #r vanligt p4 vira stora
langa glacidrer. En tredje typ av scenario ér nér glacidrens lutning forandras. Det
antyder fordndringar i dess nettobalansgradient och dirmed graden av
kontinentalitet i klimatet. En sidan foréndring kan skénjas i métningar frin
Storglacidren som har blivit ndgot brantare vilket pekar p4 en mer maritim prégel
pé klimatet den senaste tiodrsperioden jamfort med tidigare.

-2 Storglaciiren
Isytans nivaférandring
-4 specifika vattenvirden

1950 1960 1970 1980 1990
r



Den forsta fasen i detta projekt var att vi i fjol lit flygfotografera
Kebnekaisemassivet och Sarekmassivet med alla de dir liggande glacidrerna. I &r
fotograferades den norra delen den 31 Juli. Fotograferingen utfordes pé fyra olika
omraden. Lingst i norr fotograferades Kiirkevagge och Kérsaglacidren.
Kirkevagge togs med i ett samarbetsprojekt med naturgeografiska institutionen i
Lund. Direfter fotograferades resp Riukojietna, Passus-Sielmamassivet och
Mérmamassivet. I tabell 1 nedan finns ytterligare detaljer kring flygningarna.

Flygfotograferingar 1991-07-31

Motiv Flyghdjd Beteckning Film
Riukojietna 4 600 m BD 91-811 01: 1-3 sv/v
Pdssusmassivet 4 600 m BD 91-811 02: 1-5 sv/v
MArmamassivet 4 600 m BD 91~-811 03: 1-5 sv/v
Kdrsaglacidren/ 4 600 m BD 91-811 04: 1-5 S;/v
Karkevagge

Utdver detta foretogs snedbildsfotografering frén helikopter den 31 juli av f6ljande
glacidrer. S.0 Kaskastjikkaglaciéiren, Sélkaglacidren, Enquist glacidr och
Isfallsglacidren. Den 20 augusti fotograferades snogréinsen p& Rabots glaciér, Stour
och Unna Riitaglaciérerna samt p4 Mérmaglaciéren.



GLACIOLOGISKA OCH GLACIALMORFOLOGISKA STUDIER
VID PARTEJEKNA

Mart Nyman and Stefan Troéng
Abstract

During the summer of 1991 extensive fieldstudies were carried out on Pértejekna,
a glacier situated in the southern part of the Sarek national park. Partejekna is
believed to have a continental character and in order to prove this a mass balance
study was initiated. We intend to produce a detailed map of the glacier and its
surroundings and therefore a series of geodetic measurments were carried out. We
will also create a geomorphological map of the frontal area in order to make a
comparaison of the glacialmorphology of the Pirte area and that of maritime
glaciers in Lapland. In the spring of 1992 we intend to complete our initial
fieldworks with a radio-echo sounding study of Partejekna.

Glaciologiska studier

Under sommaren 1991 inleddes en studie av Pérteglaciirens massbalans som ett
led i faststéillandet av glacidrens karaktér m.a.p. grad av kontinentalitet. Aven
isdjupsstudier 4r hir av central betydelse. Man har skil att tro att Pértejekna ir av
kontinental typ, och kan sdledes vara ett gott studieobjekt for forstielsen av denna
karakteristik.

Ett staknit bestdende av 4tta stakar har upprittats. Hélften av stakarna hamnar
inom ett relativt snivt hojdintervall fér att ticka in glaciéirens hogt beldgna
accumulationsomride. Detta fordelar sig b.l.a. p4 tre storre nischer.

En hojdprofil upprittades ocksd. Den kommande radioekosonderingen kommer
att folja denna (se fig).

Kartframstéillning

Under hdsten 1992 kommer en flygfotografering av Partejekna att utforas. Utifran
dessa fotografier skall en karta i skala 1:10000 framstéllas, I samband med det
ovriga filtarbetet genomfordes omfattande filtmétningar for att till nimnda karta
skapa ett geodetiskt underlag.



Figure: Map of Partejekna, location of the surface profile, along with the radioechosounding will be
carried out. Aproximate stake-positions. (M.Nyman 1991 unpubl.)

Glacialmorfologiska studier

En kartering over glacidrfrontens glacialmorfologi utférdes och &r nu under
bearbetning. Frontomrédet &r mycket rikt pa glacialmorfologiska former. Det
yttersta syftet med denna kartering ér att jimf6ra den med en maritim glaciérs
glacialmorfologi och finna skillnader i de former dessa bada typer av glaciéirer ger
upphov till. Mikkaglacidren i Sarekmassivet har funnits 1amplig som
jimforelseobjekt. Utvirderingen dr langt ifrdn férdig men en viktig skillnad tycks
vara de rénnor som finns i stort antal vid Pirte, men som helt saknas vid
Mikkajekna. Denna skillnad kan bero pa de béda glacidrtypernas olika
avrinningsmonster for sméltvatten. -



NY ISSJOTAPPNING I SALKA

Mats G. Eriksson
Abstract

A drainage of the ice-dammed lake at the Silka glacier (67°56'N, 18°11’E)
occurred some time between August 1 and 16, 1991, A previous drainage of this
lake took place August 11, 1990. There are reasons to believe that drainage of the
ice-dammed lake in Siilka probably occurs at the end of summer every year. This
has previously been suspected, but this is the first observation showing that it is
actually possible to drain the lake two years in a row. This fact also indicates that
there are seasonal variations in the physics of the glacier controlling the ice lake
drainage.

It has earlier been stated that drainage probably takes place only when the glacier
has an extension similar to the present. Studies of lichens on the frontal moraines
reveal advanced positions of the glacier than the present one at around 500 B.C.,
1760 A.D. and 1910 A.D. Around these dates there were probably no lake
drainages. Between these dates, the extension of the glacier was probably about
the same as today and therefore lake drainages were able to take place.

Bakgrund

Sélkaglacidren, beldgen vister om Kebnekaisemassivet (67°56'N, 18°11’E), har
hllits under uppsikt de senaste 4ren tack vare den sj6 som ligger dimd ovanfor
glacidren. En tappning av denna sj6 noterades 11 augusti 1990 (Eriksson och
Holmlund 1991). En vattenmiingd pd ca 8,6x105 m? tappades di formodligen
under loppet av mindre dn ett dygn. Det antogs d4 att drineringen av denna sj ir
ett dterkommande fenomen, formodligen &rligt, som kan sittas i samband med
glacidrens fysikaliska och hydrologiska &rsvariationer.

Antagandet om en drlig tappning grundades pé studier av flygbilder frin 1960 och
1980. I bilderna, som ér tagna sommartid, ger sjon ett intryck av att ha tappats
nyligen. Framfér glacifirens nuvarande frontposition finns en ca 300 meter ldng
kanjon, vilken pekar pi att stora mingder vatten har runnit fram hir under léngre
tidsperioder. Detta har dock troligtvis bara varit mdjligt di glacisiren har haft en



utbredning liknande dagens. D4 glacidren varit storre eller mindre har vattnet tagit
andra végar (Eriksson och Holmlund 1991).

Observationer 1991

Glaciiiren och sjon besoktes dagarna 31/8 och 1/9. Det kunde dé noteras att den
isddmda sjén var i det nirmaste fylld till bredden. Vid en overflygning den 16
augusti bekriftades att en tappning av sjon hade intréffat sedan det féregdende
besdket (A. Schytt pers komm). En tappning av den isdéimda sjon i Sélka har alltsd
intriffat tvi somrar i rad, vilket klargor att en sdsongs nederbord dr tillrickligt f6r
att fylla upp sjon med vatten och gora den redo fér en tappning.

Under besoket 31/8 - 1/9 arbetade tvd studentgrupper i omridet med
frigestillningar i anshitning till tappningsproblemet. Bl a uppmétte man djupet pa
den tidigare nimnda kanjonen. Man fann djupet vara ca 24 meter

Fig.1 The ice-dammed lake in Silka after the drainage in August 11, 1990. Photo: Thomas Schneider.



ndrmast glacidrfronten med ett avtagande till ca fyra meter i nedre inden av
kanjonen. Bredden uppmiittes till mellan tre och sexton meter.

Utprepareringen av denna kanjon har férmodligen till stor del skett i samband
med issjOtappningar. Slamhalten i vattnet éir vid dessa tillfillen extremt hag, vilket
underléttar erosion av bergrunden. Det har antagits att ndmnda issjétappningar
endast dger rum d4 glaciéiren har en utbredning som inte skiljer sig visentligt frin
dagens. Om glacidren dr mycket stérre én idag sker dréneringen av sjon Gver en
bergtroskel soder om glaciiren istillet for att tappas via glacidren. Om glacidren
varit mycket mindre har inte sjén kunnat dimmas upp och tappas Gver huvud taget
(Eriksson och Holmlund 1991).

Lichenometriska studier av éndmoriner i frontomradet visar att glacidren har haft
en framskjuten position ca 500 fkr., omkring &r 1760 och omkring &r 1910
(Hildebrand och Ohrn 1991). Under dessa perioder med framskjutna iskigen har
tappningsprocessen troligtvis satts ur spel. Om man férutsitter att utbildningen av
kanjonen bara kan ha skett di glacidren haft en utbredning pdminnande om
dagens, s4 kan man anta att detta har varit fallet under dvriga tider.

Diskussion

D4 vi nu vet att &rliga issjétappningar kan ske, vicks frigan om vad som styr dessa
tappningar. Vilka fysikaliska férutsittningar méste vara uppfyllda f6r att en
tappning ska ske? Silkaglacidren kan antas ha ett kallt ytskikt, sd som ér fallet for
andra skandinaviska glacidrer (Holmlund and Eriksson 1989). Variationer i
tjockleken av detta kalla skikt Gver &ret paverkar méjligheten f6r transport av
vatten genom isen och kan dirfér ha avgdrande betydelse i tappningsmekanismen.
En annan mycket betydelsefull faktor ér glacidrens hydrologiska regim och
speciellt d det hydrostatiska trycket i isen. S4 linge "grundvattennivan” i glacidren
ligger hoégre #n den isdimda sjéns yta kan ingen tappning ske. Men om en
sinkning av det hydrostatiska trycket sker, s kan detta vara den avgorande
orsaken for att fa till stdnd en tappning, Rothlisberger (1972) har visat att en sidan
fordndring sker sésongsmissigt i Gornergletscher i Alperna. Didr sker ocks
periodiska tappningar av den isdimda sjén Gornersee. Kan det vara likartade
processer i Silkaglaciéren som styr dess tappningar? Yiterligare undersokningar
rorande glacidrens hydrologi dr nddvandigt for att komma &t den styrande
mekanismen for issjotappningarna. Onskvirt vore ocksa att via sjosedimentstudier



i nirmaste sjo nedstréms glacidren f§ kunskaper om hur ofta och under vilka
tidsperioder dessa tappningar har skett.
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METEOROLOGICAL LINKAGES WITH ABLATION ON
STORGLACIAREN

Paul M. Cutler
Introduction

During a three week period of the 1991 melt season (July 2 - July 25) a weather
station was maintained in the ablation area of Storglaciaren (on the cenreline
between stake 12 and stake 14). Daily ablation measurements were obtained from
a 27 stake grid covering most of the glacier tongue (from stake 6S1 to stake 27
inclusive). The aim of fieldwork was to assess the potential for predicting surface
melt generation from a minimal number of meteorological parameters.

Methods
The meteorlogical instrament array consisted of the following:

1) Kipp and Zonen CM5 pyranometer measuring incident solar radiation
(mounting height: 1.5 m)

2) Temperature probe in a 12-plate radiation shield (mounting height: 1.0 m)

3) Anemometer and wind vane measuring wind speed and direction (at 1.0 m and
2.0)

4) Tipping bucket rain gauge (mounting height: 2.2 m)

Data were recorded at 10 second intervals, and then converted to 10 minute
means, on 2 Campbell 21X data logger. Ablation measurements at each stake
were carried out at approximately the same time each day. Accuracy was +/-0.5
cm, however settling of some stakes may introduce additional errors. Surface
condition was noted so that appropriate water equivalent melt values could be
derived. At locations still covered with snow or slush the density was obtained on 2
occasions, while for glacier ice a density of 0.9 g cm-3 was assumed.
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Results

Figure 1 illustates the relationship between air temperatures and ablation for
stakes 6S1 to 12N3 (10 stakes: refer to the appendix for a stake location map). Air
temperatures here are mean daily values calculated from noon to noon so that they
can be related to the timing of ablation measurements. The large degree of scatter
is partly a function of measurement errors, but in general this suggests that air
temperature alone cannot provide suitable a prediction of melt. Observing the
same data set plotted over time we see a reasonable synchrony over this portion of
the ablation area. In particular the trough on July 10/11 is clear. Temperature/
ablation relationships at the remaining 17 stakes in the ablation area demonstrated
similar variability, and are not shown here. Figure 3 plots mean daily incident
solar radiation versus ablation for stakes 6S1 to 12N3. The wider range of values
than experienced for air temperature improves the relationship, and suggests that
data from an entire field season are required before reliable correlations can be
derived. In Figure 4 the solar radiation / ablation relationship is plotted for stakes
1883 to 27 (7 stakes). The small solid triangles are values at stake 27, and these do
not follow a linear pattern with increasing solar radiation. This indicates that
separate meteorological data may be required from a second mast in the
accumulation area if accurate melt over the whole glacier is to be predicted. Data
from the 2.0 m wind vane are shown in Figure 5. An orientation of 270 degrees
corresponds to downglacier (katabatic) winds, since the vane itself aligns itself
towards the source of the wind. Clearly katabatic flow was dominant for most of
the measurement period, with a secondary peak in this bimodal distribution
representing anabatic flow.

Discussion

From the limited data available it is evident that single meteorological parameters
alone wil not accurately predict melt. This is not a surprising result, as most
microclimatic investigations on glaciers indicate concurrent contributions from
solar radiation, longwave radiation, sensible heat,and latent heat (see Paterson
1981, chapter 14). The dominance of katabatic winds of at least 2 m thickness is a
useful result, as it permits modelling of boundary layer energy exchange based on
measurements at a single height within the layer (personal communication with



D.S. Munro). The aim of contining investigations will therefore be to obtain a
data set over an entire melt season, from two sites on the glacier: one in the
ablation area and the other in the accumulation area. Ablation measurements will
continue, although some refinements will be necessary to improve accuracy.
Additional data are required for the spatial and temporal variation of reflectivity,
as well as the contribution of longwave radiation emitted from the valley sides.
Armed with this data a finite element model will be derived with the intention of
predicting surface melt on an hourly basis at all points on the glacier. Knowledge
of meltwater inputs into the subglacial drainage network may allow the prediction
of the development of this system through the ablation season. The accuracy of
the model can be tested against summer balance, since the final position of the
snow line should be predicted if the model is supplied with the initial spring snow
distribution.

The proposed model is also intended to have a predictive element to it with regard
to climatic warming. Using temperature (and possibly solar radiation) measured
at Tarfala during summers similar to those expected in the next few decades we
may be able to drive the model to indicate changing melt rates. In order to
achieve this we require a relationship between Tarfala air temperature and
concurrent values on the glacier, and a rough estimate of this relationship can be
seen in Figure 6. It is hoped that a longer data set containing a larger range of
climatic conditions will improve the correlation. Temperature forcing alone is
inadequate to explain all the melt if the air temperature / ablation relationship is
similal to that indicated in Figure 1, therefore similar comparisons are needed for
factors such as solar radiation and wind speed.
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CORRELATED WATER PRESSURE AND VELOCITY
MEASUREMENTS BELOW THE RIEGEL ON STORGLACIAREN.

Brian Hanson and Roger Hooke

Correlated speed and water pressure measurements are important for deducing
the role of basal sliding and lubrication in glacier dynamics. As part of ongoing
research in the dynamics and hydrology of Storglacidren, during the summer of
1991, we maintained a variety of measurements at a site 200 m below the riegel.
From 28 June through 24 July, an automated distance measurement system
(ADM) took regular readings of the distance between a stake at Site 2 and the
instrument position on the margin of the lower moraine. From 14 July through 26
July, a borehole within a few meters of the prism stake was monitored for water
pressure variations. The ten days during which these measurements overlapped,
provide the most directly correlated evidence of velocity variations in concert with
water pressure variations yet obtained, on any glacier.

The automated distance measurement system (ADM) used here consists of an
infrared laser rangefinder connected to a small, handheld computer which serves
as both controller and datalogger. The rangefinder was anchored to a position on
the south moraine near the terminus of Storglaciéiren. The target for the
rangefinder is a three-prism reflector affixed to a six-meter long pipe which was
drilled into the glacier until only the upper half meter was exposed. Distance
measurements were attempted by the rangefinder at approximately ten minute
intervals, but these were often interrupted by fog or rain, Measurements
commenced on 28 June and stopped on 1 July because of a malfunction in the
distance meter. Measurements resumed on 6 July with a different instrument, and
continued with only weather interruptions until 24 July. Measurements of the full
velocity vector were made from the North Moraine fixed point using a "total
station" electronic theodolite. These measurements indicate that the average total
speed was 50.7 mm d"1 with a 50.0 mm d"! horizontal component and a -8.7 mm d~
1 vertical component. The component towards the distance meter averaged 50.6
mmd-l, indicating that the distance meter position was very well chosen for this
particular stake location.’
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Figure 1. Smoothed distance measurements (D) and implied speeds (S) between DM and S2.
a) Measurements from 28 June to 1 July. b) Measurements from 6 July to 24 July.

Raw distance measurements were corrected for atmospheric temperature and
pressure variations using temperatures measured on the glacier and pressures
measured at the Tarfala station. These corrected measurements show considerable
scatter. A cubic spline error-correction routine was applied to smooth these data,
and the first derivative then becomes-a speed measurement.Velocities ranged from
26 mm d-1 to over 80 mm d-1 (Fig. 1). The magnitude of the diurnal velocity
variations are sensitive to the error-correction process, and hence are approximate,
but the timing is reasonably robust. :



Borehole 91-6 was drilled on 10 July within 3 m of the triple prism for $2. A
pressure transducer was installed and monitored from 14 July onward. A second
pressure transducer was installed in borehole 91-7, 30 meters from 91-6.
Measurements at 91-7 mostly duplicated the results at 91-6, and were terminated
on 21 July (Fig. 2).
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Figure 2. Water pressure variations, given in meters above the base, for boreholes 91-6 (solid) and
91-7 (dashed). Both holes are near stake S2.
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Figure 3. Speeds at S2 (as in Fig. 1b) and water pressure variations in hole 9‘1-6 (as in Fig. 3)_, plotted for the
period of overlap. The speeds are shifted 0.26 days to the left. This shift gave the maximum lagged
correlation of 0.66.



Measurements made during the period when both speed and water pressure data
are available are intrinsically most interesting. One would normally expect that
velocity variations would be closely tied to water pressures due to the effect of
buoyant forces on the basal ice. The data collected on Storglaciéren in 1991 show a
reversed lag, however, in which variations in water pressure correlate most highly
with velocities that precede the water pressure variations by 0.26 days (Fig. 3).

One explanation for the reversed lag between water pressures and speeds at 52 is
that speeds are being forced with little lag by basal lubrication up glacier, and the
water pressure variations up glacier require a larger lag to propagate down to 82
The principal water inputs, however, occur in the moulin zone at the riegel, just a
few hundred meters up glacier, and a quarter-day lag between water pressure
variations at the riegel and at S2 is unreasonable. Seaberg and others (1988) found
a lag of only two hours between dye injections in the moulin zone and maximum
dye output in Sydjikk. A six-hour lag seems reasonable for water pressure
variations to propagate down from the crevasse zone at the base of the firn area,
We have no direct evidence, however, of large water pressure variations in the
overdeepening between that crevasse zone and the riegel. Furthermore the
principal path followed by water that enters the glacier in this crevasse zone is
englacial, to Nordjékk. It thus would not influence water pressures at the site of
the riegel. Finite-element modeling by Hanson and Hooke (in prep.) showed that
decoupling at the bed in a zone of descending basal topography, such as that
coming out of the firn area, may have a larger effect on overall velocities than
decoupling in a zone where the basal topography is ascending out of an
overdeepening. The model velocity variations are not sufficiently large, however,
to argue that changes in this upper crevasse zone have a larger effect at 52 than
changes in the much closer moulin zone. We are thus left with an intriguing, strong
correlation between water pressures and speeds at S2 which indicates that
something unexpected is happening either in propagation of water within
Storglaciiren or in the relation between water pressures and glacier speeds.
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DISCHARGE AND SUSPENDED SEDIMENT TRANSPORT OF
TARFALAJAKK

Thomas Schneider and Christian Bronge
Introduction

Erosion beneath a glacier is still a quite unknown part in glacial research. To
obtain further information about that, several investigations are carried out at
Storglacidren. Burman & Rost (1991) compared aerial photographs of the
proglacial moraine taken in summer 1980 and 1990 and calculated the difference
in altitude of the area (see Tarfala Arsrapport 1990).

The work on hand deals with the discharge and suspended sediment yield of
Tarfalajdkk. The aim is to compute the total amount of suspended sediment within
the period from 1980 to 1990, The difference between the total suspended
sediment yield in the stream and the quantity of eroded material from the morain
area equals the subglacial erosion of the glacier. This report shows the current
state of the investigation and at the present there are no results available.
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Figure 1: Discharge Tarfalajékk 1990,



Discharge

As it is known, Tarfalajékk is gauged at Rinnan since 1959. After several
modifications the current flume was errected in 1985. Up to 1986, inclusive,
discharge data were available as hourly values, compiled by Christian Bronge.
Stage recordings for the years 1987-1990 are now being compiled by Thomas
Schneider. In 1987 Réinnans stage recorder worked perfectly but in 1989 and 1990
occured many faults (fig.1).

The main problem was the stage tube, which was often clogged by sediment.
Regular flushing of the tube is absolutely necessary, to obtain accurate stage
recordings. The interruption in registration went up to 23 days (4/6 - 27/6/90,
fig.1). The missing values may be to some extent be inferred from comparisons
with the pegel at Lillsjén and meteorological observations. The gauge registrations
were digitized by applying Arcinfo digitizing program, which provides textfiles of
uncalibrated numbers. These textfiles were transformed into waterlevel and
discharge values by a selfwritten program in Turbopascal, based on the programs
described by Bronge (1985).

In 1988 a datalogger was installed in Rinnan. From 8/8 to 14/9 the logger
registrated the pressure of the waterpillar in the stage tube every half an hour.
Unfortunately, the sensor of the logger was placed in the stage tube. Accordingly,
this method was influenced by sedimentation in the tube, too. The rest of 1988’s
discharge was derived from analogue stage records (fig. 2).
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Figure 2: Discharge Tarfalajikk 1988




Suspended sediment concentration

Suspended sediment measurement at Tarfalajikk have been carried out since 1959
more or less regularly. Until 1981, inclusive, between 2 and 18 manual samples
were taken each day during the meltseason. Owing to extremely high variation of
suspended sediment concentration (fig.3) the intervals of manual sampling were
adapted to discharge. During flood events hourly samples were taken. Since 1982
watersamples have been collected automatically withe an ISCO watersampler
every fourth hour during the summer season. Almost all samples were taken from
the side of the flume at Rénnan. In 1986, however, suspended sediment
measurements were carried out only at the Nord- and Sydjékk weirs. It is assumed,
that the sum of those values yields the total amount of suspended sediment in
Tarfalajikk.

The sampling volume varied between ca. 400 ml (automatical) and 1000 ml
(manual). The samples were filtered at Riinnan through Munktell filter paper No.
00, were sent to Stockholm and burnt at 700°C. The weight of the ash yields the
amount of suspended sediment in the sampling,
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Figure 3; Discharge and suspended sediment concentration Tarfalajakk 1983



Suspended sediment transport

Suspended sediment transport is evaluated by multiplying suspended sediment
concentration by the respective discharge. Figure 4 shows suspended sediment
transport during the 1983 meltseason. As illustrated in figure 3 the peaks of
discharge and suspended sediment concentration occur at almost the same time.
Thus, a big part of the total suspended sediment load can be transported
downstreams in only a few days (e.g. Fig4, 29/6-30/6/83).
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Figure 4: Suspended sediment transport Tarfalajikk 1983

Datalogger at Riinnan August - September 1991

This year, the gauging station at Réinnan was again hit by an avalanche. The house
with its mechanical stage hight recorder was severely damaged. This occured in the
beginning of the runoff season, and it led to a loss of registration of stage heights
for a large part of the season. The automatic sediment sampler was by this reason
not in operation at Rénnan.

By safety reasons, and because there is nowadays no reason to have personnel
staying at Rénnan to run the measuring program, it was decided not to reconstruct




the house and the mechanical recorder. In the future the hydrological recording
will be managed by a datalogger and the sediment sampling by an ISCO sampler.
For that purpose, a box was constructed adjacent to the weir as a temporary
housing for a CDS CR10 datalogger connected to a pressure sensor and with space
for the ISCO sampler. A more permanent installation of the datalogger has to be
accomplished during the comming season.

The water pressure was recorded from mid of August to mid of September, i.e. the
end of the season. Unfortunately, the pressure sensor turned out to be above the
water surface at low stage heights, so the latter have not been recorded. This year’s
stage-hight records has not been connected to previous years’ records. This will be
done afterwards, i.e. next season.
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Figure 5: Waterlevel at Rénnan summer 1991, registrated by an cds-dataloggger
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Figure 3. Down-flow component of tilt for each tiltmeter over 6.5 days.

A plot of what we infer to be the down-glacier component of the tilt for both
meters (Fig. 3) shows no significant periods when the direction of rotation is
reversed, unlike previously published measurements of tiltmeter rotation in
subglacial till (Blake and others, in press). Rares of shear strain calculated from
Figure 3 fluctuated through a wide range, often over periods considerably shorter
than day and with no obvious periodicity (F}g«#)’ Consistent with explanations of
similar behavior observed in ring shear experiments (Mandl and others, 1977), we
belive the fluctuations result from large stress gradients in the till that concentrate
deformation in thin zones, with relatively undeformed intervening zones. Thus,
intermittent rotation of the tiltmeters occurs as a result of the sporadic activation
of variously positioned discrete shear zones within the till. This is consistent with
the behaviour expected from a plastic frictional material, and not consistent with
the Bingham rhelogy that is assumed in most models of subglacial till deformation
(e.g. Alley, 1989).
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STUDIES ON THE KARSA GLACIER 1991

Axel Bodin
Abstract

The mass balance of the Karsa glacier was measured for the balance year 1990/91.
The winter balance was 1,86 m w eq calculated on the basis of 53 snow deapth
measurements and 3 density measurements. The summer balance was 1,85 m w €q
calculated on the basis of 7 ablation stakes and mapping of the firn line position on
the 20th of august. Thus, the net balance was practically zero and the ELA was at
1190 m a s 1 resulting in an accumulation area ratio of 43 %. The net balance
gradient was calculated to 0,22 m/100 m, which is a surprisingly low value.

Radio echo soundings were performed in 10 points spaced over the hole glacier.
The ice deapth was found to be about 30 m in the ackumulation area as well as in
the ablation area. Along an east-west profile in 4 points approximately on the
equilibrium line the ice deapth was about 40 m as a maximum.

Ice velocity measurements carried out on 5 stakes in the ablation area and close to
the equilibrium line since may 1990 gives an annual ice velocity of approximately 3
m/year. The direction of movement is perpendicular to the north-eastern part of
the margin, a result of the quit unusual shape of this glacier.

Inledning

Kérsaglacidren mellan Abisko och Riksgrinsen 4r en av de mest undersokta
glacidrerna i den Skandinaviska fjillkedjan. Dess markanta frontretriitt och
uttunning sedan borjan av seklet 4r vil dokumenterad. Under 1990 och 1991 har
métningar av massbalans, isrorelse och isdjup genomférts. Dessutom
flygfotograferades Kérsaglacidren och dess omgivningar den 1 augusti i 4r.

Med vissa kompletterande isrérelse- och isdjupsmétningar jimte studier av
sjosedimentkirnor under nista féltsdsong, kan relativt omfattande berdkningar av
Kérsaglacidrens volym och volymfrlust sedan karteringen 4r 1926 genomféras.
Detta material ligger till grund for en studie av Kérsaglaciérens klimatberoende
och de Holocena glaciér- och klimatfluktuationerna i omridet.



Resultat av 1991 ars studier pd Kérsaglaciiren
Massbalans

Vinterbalansen mittes under ett filtbesok den 2-4/5. Snédjupet sonderades i 53
punkter och snéns densitet bestimdes genom tre kdrnborrningar. Medeldensiteten
var 0.47 g/cm? och den totala ackamulationen motsvarade 1,86 m vattenekvivalent
(v e). Ablationen bestimdes till 1,85 m v e genom stakavldsningar (7 stakar) och
kartering av den temporéra sndgriansen den 20-21/8. Nettobalansen for
massbalansaret 1990/91 ir siledes mycket néra noll. Jimviktslinjens hojd 6ver
havet (ELA) ér beriiknad till 1190 m b, vilket gor att ackumulationsomridet
omfattar 43% av glacitirens yta. Nettobalansgradienten ér beréknad till ca 0,22
m/100 m.

Tabell 1. Kirsaglaciirens massbalans under budgetéret 1990/91.

Nivd Yt Vinterbalans So rbalans Nettgbalans
mdh 103m? 1ogm§ mv e 101'1"l$g mve 105mg mve

935-1000 66.5 100.6 1.51 141.3 2.13 -40.7 -0.62
1000-1100 336.5 597.6 1.78 715.1 2.13 -117.5 =-0.35
1100-1200 311.5 601.9 1.93 606.6 1.95 -4.7 =-0.02
1200-1300 144.5 286.3 1.98 254.3 1.76 32.0 0.22
1300-1400 130.0 251.1 1.93 215.0 1.65 36.1 0.28
1400-1500 219.5 406.9 1.85 297.8 1.36 109.1 0.49

935-1500 1208.5 2244.4 1.86 2230.1 1.85 14.3 0.01

Radioekosonderingar och isrérelsemitningar

Under varbesoket radioekosonderades Karsaglacidren i 10 punkter (se karta).
Resultatet visar att iétjockleken varierar mellan 18 m och 40 m med ett medeldjup
av 32 m (enligt kartan, tvi sonderingar gav osannolikt 14ga véirden och har inte
tagits med). Glacisiren tycks sdledes vara bide tunn och renons pd
éverfordjupningar.

Isrorelsen har miitts vid tre tillfillen sedan maj-90 pé fem stakar frin
jamviktslinjen och nedstroms. Nira jimviktslinjen &r isrorelsen ca 3-4 m/4r liksom
4ven p4 den norra sidan av tungan. Rorelseriktningen 4r héir ungefér &t nordost.
Den ostra delen av ablationsomridet och vésterut mot passet till Vassivagge dr
isrorelsen ca 2 m/4r och istérelserikiningen ungefdr frin vést.



Andra intressanta indikatorer pd isrérelseménstret r sprickornas orientering och
antydan till tvd mittmoréner (se fig 1). Den sddra av de tv4 sm& mittmorinerna ir
troligen ett resultat av en nu avtagande isrorelse fran det stora omride mot
Vassivagge som slutgiltigt avléinkades frin glaciiiren under 80-talet efter ca 30 ir
av intensiv uttunning, I s3 fall &r den norra mittmorénen ett resultat av flode fran
det mycket branta parti av glacidren som stricker sig upp till 1400 m 6 hi
nordvéstlig riktning. Sprickornas orientering ger vid handen att isen divergerar ned
mot tungan frén det huvudsakliga ackumulationsomradet i sydvast. Detta stodjs
dven av isrérelsemétningarna.
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Fig 1. Map of the Krsa glacier (from Bodin, 1991), Ice deapths and ice velocities measured on stakes
are given. The vertical cross-section A-A’ has an area of approximately 23*103 m2, Dashed lines
shows major crevasses and dotted areas upwards from the front are medial moraines,



Jamforelse av isflide och volymforlust

Radioekosonderingarna och isrorelsemétningarna mojliggér en grov uppskattning
av isflodet genom en tvirsnittsprofil ungefir vid jamviktslinjen (fig 1).
Tvirsnittsarean vid profil A-A” uppgar till ca 23*10° m? och isrérelsen vid ytan &r
ungefiir 3-4 m/4r. En grov uppskattning av flodet med hjélp av de
korrektionsfaktorer som Glen (1965) anger, blir ca 80*10° m3/4r om all isrorelse
i form av basal glidning och ca 30*10® m3/4r om ingen basal glidning alls
forekommer. For en enkel uppskattning antas flodet vara av storleksordningen
50*103 m3/4r.

Volymforlusten har berdknats genom profilmétningar i befintligt kartmaterial och
filtmétningar frin dren 1925, -43, -59, -78 och 1990. Over ca 1100-1200 m 4r
isytans héjd i princip oféréindrad sedan karteringen 1925 (bortsett frAn omrddet i
passet mot Vassivagge dér uttunningen var betydande dven p4 hogre h6jd mellan
1959 och 1978). Volymforlust sivil som jimviktslinjens h 6 h (ELA) framgér ay
tabell 2.

Table 2. Changes of the Kérsa glacier thru the century based on observations in field and
measurements on the five existing maps.

Total area - A

Snout altitude - S

Equilibrium line altitude - ELA

Area of ablation area - AR

Area of accumulation area/Total area - AAR
Thinning - U (m w eq/yr)

Volume loss - V (103 m3/yr)

U v

Year S ELA AAR
(10%m3) (masl) (masl) (10%::.2) (%) (mweq) (103m3)

1925 2225 817 1100 626 71.87

1943 1791 845 1100 486 72.86
1959 1940 920 1100 526 72.89
1978 1575 925 1200 767 51.30
1990 1234 935 1200 725 41.25
25-43 2008 1100 556 72.31 0.52 289
43-59 1866 1100 506 72.88 0.46 233
59-78 1758 1150 646 63.25 0.87 562
78-90 1404 1200 746 46.87 0.60 448

Volymférlusten i ablationsomradet har sedan 1959 varit ca 10 gdnger storre én
flodet dr idag enligt berdkningarna ovan. Antas en konstant nettobalans sedan
1925 &r skillnaden i volymforlust mellan i tabellen angivna perioder ett resultat a
avtagande flode genom tvirsnittsprofilen A-A’, Eftersom arean av



tvérsnittsprofilen A-A’ inte dndrats nimnvirt sedan karteringen 1925, kan
férdndringarna i volymforlust antas motsvara en gradvis

avtagande isrdrelse. I grova tal har isrérelsen i s fall avtagit frn ca 15 m/4r under
20-talet till de ca 3 m/4r vid jémviktslinjen som uppmiéitts under 1990-91.
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NORRA MORANEN - RORELSEMONSTER JULI 1990 - JULI 1991
Av Jan Johansson

Under sista veckan i Juli sommaren 1990 byggdes ett stakniit upp léngs
Storglaciéirens Norra morin (fig. 1). Med en geodimeter model 440 gjordes
inmétningar av stakarnas positioner frén fixpunkten 20 beldgen pa S6édra
Klippbergets sydspets. Som referenspunkt anvindes fixpunkt 18,5 pé Kebnetjdkkos
nordsida.

Syftet med arbetet var att f4 en uppfattning om Norra morinens rorelsemonster.
Detta mot bakgrund av att ménga av de vetenskapliga arbeten som utfors pa
Storglacidren &r beroende av exakta positionsbestimningar vilka av praktiska skil
ofta utforts frin olika punkter p4 Norra morinen, De positionsbestdmningar som
da gjorts har visat pé en rorelse hos sjilva fixpunkten vilket ofta komplicerat
analys, ( ref muntligen Hooke, R.Leb ).

Resultatet nedan baseras pa perioden Juli 1990 - Juli 1991. Detta &r pa intet sétt
entydigt men visar i vart fall pd relativt stora variationer i aktivitet for olika
omriden av Norra moréinen. Stakniit 3, se karta, uppvisar genomgaende hogre
aktivitet 4n Gvriga staknét. Hér kan stake 3 SO speciellt uppméksammas. Denna ir
beldgen pa den ofta anvinda fixpunkten NM p4 Norra morinen och uppvisar bide
1 horizontell och vertikalled en av de storsta positionsférandringarna i staknitet.
Riktning, se karta. Stake 3 NO, vilken uppvisar den storsta foérdndringen i
vertikalled, ligger i en storre férdjupning i Norra morénens 6versta del.
Méjligheten finns att det ér just dennas bildningsprocess som hir indikeras.

Tabell 1. Staknit pd norra morinen. Stake | Horizontal | vertikal
Horisontell och vertikal forandring, dndring (m) | ndring (m)
1 sv 0,049 0,001
NV 0,024 0,035
s6 0,017 0,008
NG 0,022 0,007
2 sV 0,011 0,021
NV 0,039 0,023
s6 0,011 0,013
NG 0,00 0,011
3 sv 0,132 0,028
NV 0,033 0,081
o) 0,103 0,084
NO 0,031 0,006




Stora delar av resultatet fir dock anses ligga inom felmarginalen varfor inga
direkta konklusioner héirav kan dras.

Figur 1. Karta 6ver de tre stakniten pd Norra morinen.
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