Mapping of Active Layer Depths Using Correlation between Active Layer Depth and Vegetation Parameters
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wind-blown sands)

Flat subhorizontal surfaces with herb-dwarf shrub-moss tundra on silty and
clayey soils, with patches of polygonal herb-shrub-lichen-moss tundra on
sandy and silty soils

Flat subhorizontal surfaces with hummocky-tussocky shrub-herb-moss
tundra on silty and clayey soils

Peripheral zone of flat subhorizontal surfaces with hummocky polygonal
herb-dwarf shrub-moss-lichen tundra on silty soils (locally with wind-blown
sands)

Flat subhorizontal surfaces with flat-topped polygonal cloudberry-sedge-
lichen-sphagnum peatland on peaty silty, clayey and peat soils

Flat subhorizontal surfaces with dwarf shrub-sedge-sphagnum and
cottongrass-sedge-moss bogs with patches of flat-topped polygonal peatland
on peaty silty and clayey soils

Flat subhorizontal surfaces with cottongrass-sedge-moss bogs on silty and
clayey soils

Flat rear zone of flood plain with tussocky sedge-moss and sedge-cowberry-
moss communities on clayey soils

Flat slightly slopping surfaces with herb-moss-shrub tundra on silty and
clayey soils

Flat gentle slopes with tussocky herb-grass-moss willow beds (dwarf birch
presented) on clayey soils

Flat gentle slopes with tussocky shrub-sedge-sphagnum communities on silty
and clayey soils and high NDVI, they are characterized by deep
Concave gentle slopes with ancient landslide shear surfaces, with herb-grass R L g » active layer (more than 100 cm).

willow beds on clayey and saline clay soils ‘ e ‘ e QRN , () Lakes Mapping of the active-layer depth through its
Drainage hollows with cottongrass-sedge-moss communities on clayey soils « K | y N5 e ; - ‘ — Small correlation  with vegetation indices, using NDVI

nvers transformation of satellite images can be effectively
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transformation). NDVI transformation image average
values of NDVI for each 15x15 m pixel. This
approximation levels the role of relatively small
patches with well developed moss cover, high NDVI
and shallow thaw.

115
113

120

T2

> Both NDVI and LAl are well positively
SRR correlated to the mass of aboveground
| NDVI | vegetation, and this is true for Low Arctic
o o oz e o o | tyndra vegetation (Riedel et al. 2005).

A database included ALD, NDVI, LAI,
organic mat thickness, shrub height,
; dominant plant species and coverage of
s \» |each plant community (Leibman et al
2008, Khomutov et al 2010). As expected,
the average values of active layer depth
have an inverse relationship with average
. values of the vegetation indices because,
as a rule, higher vegetation indices
Q correlate with higher insulating properties
of vegetation. Then, to define an effect of
different vegetation formations, their
vegetation indices, as well as other
parameters (height/thickness and
coverage) were linearly correlated: NDVI
to moss coverage, LAl to shrub height,
SN and more.

' The inverse relationship between
active layer depth and NDVI depends
most strongly on moss thickness and
coverage, grass height and coverage,
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Conclusions:

Local scale study shows that for convex well-drained
poorly-vegetated surfaces with active layer depths
over 100 cm NDVI/LAI is usually less than 0.5/0.7,
for poorly-drained concave densely vegetated
surfaces with active layer depths less than 70 cm
NDVI/LAI is over 0.8/1.0. Relatively poorly-drained
medium-vegetated surfaces with active layer depths
varying from 70 to 100 cm are in an intermediate
position, with NDVI/LAI ranging at 0.5/07 and 0.8/1.0.

Exception is fluvial forms which are affected by
stream warming. Though drainage hollows, ravines
and small stream valleys have thick vegetation cover
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Methods

The active layer was monitored using a
metal probe according to the procedure
accepted by the CALM program (Brown
et al. 2001) within a grid 100 x 100 m in
10-m increments. Ground and vegetation
characteristics were recorded at each
grid node.

NDVI was measured using a portable
ASD PSIlI spectroradiometer, and LAl
was estimated using a LICOR-2000 plant
canopy analyzer. Indices were measured
and data were kindly given to author by
professor H.E. Epstein (University of
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Khasyreis with herb-dwarf shrub-moss-lichen communities on more drained sites (with

Small

peaty silty and peat soils), with cottongrass-sedge-moss willow beds and dwarf shrub- o o FN , | | . | NN 7 streams used after more studies are applied.

sedge-sphagnum bogs on wetter sites (with peaty clayey and peat soils) LS ‘ “Eh N & \ Temporal
Low lake terraces with tussocky sedge-moss and sedge-cowberry-moss ' : streams
communities on peaty silty and clayey soils
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