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The active layer:

IIn all periglacial areas there exists a surface layer of ground that freezes in
winter and thaws in summer.

o |f this layer overlies permafrost, this zone of annual freezing and thawing is
called the active layer.

e Repeated freezing and thawing within the active layer often results in the
formation of distinctive small-scale landforms and sedimentary structures at
places where the active layer consists of unlitified sediments.

¢ The active layer generally is quite shallow (less than 50 cm) in the high arctic
in the case of unlitified sediments. In bedrock and outside the high arctic the
active layer thickness may well exceed 1.5 m.
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Terms used to describe the state of the water relative to ground temperature in soil
materials subjected to freezing temperatures (modified from van Everdingen, 1985).
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Seasonal changes in the active layer
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Fig. 23. Strukturboden und Eisrinde auf dem Hohenstaufen, 440 m. Basisgestein: triadische Plattenarkose, Gra-

bung Krimhild I, 15. 7.1967 (Lage s. Fig. 20). 1 = Oberfliche des Dauerfrostbereichs. = 2 = Grobschuttbeete im
Kryoturbations-Strukturboden. 3 = Feinkiesmintel um die Feinerdekerne. 4 = Feinerdekerne. 5 = Fossiler
Aufrauboden der postglazialen Wirmezeit, oberer grauer Horizont. Viel Feinmaterial, wenig Grobes, schmale Eis-
linsen. 6 = Desgl., unterer braun-griiner Horizont. Viel Humusbestandteile, einzelne Kiefernpollen, mehr Gro-
bes, groflere Eiskomplexe (schwarz). 7 = Eisrinde: véllig zerriittete Triimmer des Anstehenden, von Bodeneis-
masse (schwarz) umbiillt. Nur im Oberteil noch etwas Feinstoff. 8 = Ubergang von der Eisrinde zum ungestor-
ten Anstehenden.










Liquid water

The lattice structure of ice also causes the about 9% volume expansion taking
place when liquid water changes into solid ice.




High ice/water content in the lower part of the active layer
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GEOMORPHOLOGICAL EFFECTS ON THE SLOPES OF
LONGYEAR VALLEY, SPITSBERGEN, AFTER A
HEAVY RAINSTORM IN JULY 1972

BY

STIG LARSSON

Department of Physical Geography, University of Uppsala

Lrsson, S., 1982: Geomorphological effects on the slopes of
Longyear valley, Spitsbergen, after a heavy rainstorm in July
1972. Geogr. Ann. 64 A: 105-125.

ABSTRACT. The heavy rains of 10-11 July 1972 in Longyear
valley, Spitsbergen were an extreme meteorological event
Slides and debris flows corresponding to an average denuda-
tion of about 1 mm occurred in a small (6.8 km?) catchment
area. The debris mantle of slopes in the area investigated has a
wide range of particle sizes, and drainage is normally good.
Debris flows were not triggered by longlasting rains, but when
rainfall intensity increased to values higher than 2 mm/hour,
risk of failure was reached. Factors which encouraged debris
slides and flows, in addition to the intense rainstorm, were a
permafrost table, pre-existing depressions on hillsides and
hillside steepness. Judging from the morphology on Longyear
valleys slopes and nearby areas, the rapid and sporadic mass
movements have a considerable effect upon evolution of
slopes in the high arctic area.

1972. Morphological effects caused by heavy
rainstorms were normally incorporated into de-
scriptions of continuous processes.

The present report describes the morphologi-
cal effects of a 1972 rainstorm on valley side-
slopes in Longyear valley. The rains triggered
many slides and debris flows (defined in more
detail below) in the valley, causing damage to
local service facilities (roads, pipe-lines for wa-
ter, etc.). The aim of the present study is to
present further details about active processes
and factors involved in the triggering mechanism
in this high arctic area.

Earlier reports by Thiedig and Kresling (1973)
and Thiedig and Lehman (1973) discuss the
meteorological and geological circumstances of
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DIfBRIS FLOWS IN LONGYEAR VALLEY, SPITSBERGEM 1972
Map by Stig Larsson
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Circum-Polar Active Layer Monitoring (CALM) Network

‘ Permafrost Zones
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Map by Anna Klene and Nikolai Shiklomanov (UDel)
Updates by Claire Gomersall {(UCincinnati) Feb 2001
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Active layer amd permalirosts
The relatiom between air temperature
amd groumd temperature
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Permafrost and climate: A somewhat complicated relation

« (Geothermic response to changes in temperature (TTOP)
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