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The distribution aof three permafrost indicators in the Kiruna-
Abisko region is described. The indicators are: palsa bogs, large
non-sorted polygons, stundra polygens«, and small thermokarst
ponds. All three types of featwres can be traced on aerial pholo-
graphs, and are of considerable imerest as indicators of their en-
vironment, particulary the local climate.
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SUMMARY

The mountain range and its eastern foreland in northernmost
Sweden has occurrences of discontinuous permafrost. The
new geomorphological maps in scale 1:250 000 contain
much information on the distribution of permafrost indica-
tors and are used for this study of the zonation of three types
of permafrost indicators in the Kiruna-Abisko region. These
indicators are: palsa bogs, large non-sorted polygons called
stundra polygons« on the maps, and small thermokarst ponds
(map symbol: »collapsed pingos«). Palsas are clear indicators
of actual permafrost in peat bogs. They mainly occur in a
zone east of the mountain front and in the eastern mountain
valleys at low altitudes below 600 m a.s.l., with mean annual
air temperatures roughly below -1°C and thin snow cover.
Ground temperatures of -2°C at 8 m depth have been
measured (Knutsson, 1980). Many large non-sorted polygons
have been discovered in north Scandinavia during the last 20
years. In Swedish Lappland they occur mainly above the
tree line in flat areas of till or outwash in wind-exposed valley
bottoms rom 650 to 1000 m a.s.l. in the eastern, continental
mountain zone. The polygons have in some cases fossil
wedge casts over actual permafrost or no permafrost. In the
latter case they may be soil wedge polygons, not indicating
former permafrost cf. Friedman et.al. 1971.

»Collapsed pingos« or small thermokarst ponds are a rare
feature which may indicate actual permafrost in earth
mounds of wet sites in high altitudes.

All three types of features can be traced on aerial photo-
graphs, and are of considerable interest as indicators of their
environment, particularly the local climate. They should be
studied in more detail for a better understanding of perma-
frost and its fluctuations in the discontinuous zone.
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Fig. |. Map of the distribution of discontinuous permafrost in north-
ern Scandinavia. The limits of the zone of palsa bogs are based on
maps by Melander, 1976 and later, and Rapp & Clark, 1971 for
Sweden, Seppild, 1979 for Finland, and Ahman, 1977 for Norway.
Black squares mark the sites of large non-sorted pelygons (tundra
polygons) in the Swedish mountains, Dotted lines are mean annual
air temperature lines of 0°C and -1°C in Sweden, period 1901-1930.
Fig. 1. Kort visende wdbredelsen af diskontinuert permafrost i
Nordskandinavien.

RESUME

Bjergk®den og dens estlige forland i Neordsverige indeholder fore-
komster af diskontinuert permafrost. De nye peomorfologiske kort
{1:250 000) indeholder megen information om udbredelsen afl per-
mafrostindikatorer i Kiruna-Abisko omridet. Permafrostindikato-
rerne er folgende: moser med palser, store usorterede polygoner,
»tundra polygoner«, og smi secr dannet som ¢t termokarstfEnomen
(pd kortene angivet som sammensunkne pingos). Palser er et klart
tegn pid recent permafrost i tervemoser. De optrader isir i en zone
ast for bjergk®den samt i dale i bjergenes estlige del. Forckomsterne
ligger lavt, mindre end 600 m.o.h., de er karakteriserct ved en gen-
nemsnitlig lufttemperatur lavere end -1°C samt et tyndt snedzkke.
Jordtemperaturer pd -2°C er milt i 8 mU’s dybde. Store usorterede
polygoner er pivist i Nordskandinavien gennem de seneste 20 &r. |
Svensk Lappland optrader de hovedsagelig over treegrensen i jevne
omrider bestdende af till eller smeltevandssedimenter, belipgende
i vindexponerede dales bund, i hejder fra 650 til 1000 m.o.h. i det
ostlige, kontinentale bjergomriide. Polygonerne indeholder i nogle
tilfelde fossile wedge casts. Nogle steder findes derunder recent
permafrost, andre steder ikke. [ sidstnevnte tilfielde kan polygoner-
ne vere soil wedge polygoner, som ikke er tegn pd permafrost,
Sammensunkne pingos eller smi termokarst seer er sjzldne lEno-
mener, der kan angive tilstedeverelse af recent permafrost i earth
mounds pd lugtige, hajtliggende steder.
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ZONES OF PERMAFROST INDICATORS
KIRUNA - ABISKO REGION, SWEDEN

L

Fig. 2. Map of zones of permafrost indicators in the Kiruna-Abisko
region, N. Sweden. The map is based on Melander, 1976 and 1977,
and on own observations. Grey tone indicates areas above 600 m
a.s.l., which is the approximate birch forest limit in this region. Key:
| = lake. 2 = groups of palsas. 3 = arca of large non-sorted
polygons. 4 = thermekarst ponds (»collapsed pingo«). 5 = moun-
tain summit and altitude in meters. 6 = supposed neotectonic
faults. 7 = area above 600 m altitude. 8 = town. 9 = road. 10 =
glacier. p = permafrost revealed by drilling or excavation.

Fig. 2. Kort visende zoneringen af permafrostindikatorer i Kiruna-
Abisko omrddet, Nordsverige. Kortet er baseret pd Melander
{1976,1977), samt pd egne observationer.

Alle tre indikatorer kan iagttages pd flyfotos, og er af vaesentlig
interesse som indikatorer for omgivelsernes milja, og specielt det
lokale klima. De bar studeres detaljeret, for derved at opnd et bedre
kendskab til permafrosten samt dennes Muktuationer i zonen med
diskontinuert permafrost.
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Energibalansen pa en overflate i et permafrostomride be-
stemmes av falgende likning

Q=Ry+*R tFxL=z%P

Her er Q varmebalansen, Ry kortbelget striling, R; langbal-
get striling, F felbar varme, L latent varme (fordunsting,
kondensasjon) og P energi tilfert med nedber. De forskjellige
parametre her vil ha varierende betydning pi forskjellige
overflater og klima. Overflatenes karakter betyr meget, og
kan fordrsake store variasjoner i permafrostens utbredelse,

Som eksempel kan nevnes virkningen av den sikalte
Balchs effect som virker der man har en meget dpen struktur
i overflaten som f.eks. i en talusavsetning. Her synker kald
luft ned mellom blokkene om vinteren, mens den om som-
meren ikke ventileres ut pi grunn av sin tyngde. Den kort-
belgede stralingsenergi omsettes stort sett bare i de oppstik-
kende everste blokker, og ventileres lett vekk. Et eksempel
pa slikt omrAde finnes i Gudbrandsdalen i Norge noen fa km
syd for Otta i en hagde av 280 m o.h. Arsmiddelet er litt over
+2°C.



