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Summary

. Title

A study on the physical properties in the permafrost using satellite data

Significance and Objectives of the Study

Understanding of physical, chemical, and geophysics properties in Arctic
plays an important role in understanding global environmental changes.
Investigation of physical properties in Alaska permafrost using radar
and optical remote sensing data, and Digital Elevation Model (DEM).
Development of the electromagnetic land surface classification and
vegetation classification algorithms for the analysis of relationship
between surface temperature and vegetation represented by Normalized
Difference Vegetation Index (NDVI).

Contents and Scope of the Study

Establishment of the study area in Council, Alaska.

Development of two land surface classification algorithms which are
applicable in Arctic permafrost regions; one based on the conventional
USGS (United States Geological Survey) standards and another using
electromagnetic properties, respectively.

Studying vegetation index and vegetation classification using remote
sensing data to analyze the relationship between vegetation distribution
and land surface temperature.

. Results of the Study

Land surface classification into 7 different categories (water, cloud,
glacier, snow and 3 different vegetation species) using Landsat-5/7
mmages and a priori information on land surface classes.

Investigation of vegetation density, distribution and productivity
retrieved from NDVI utilizing specific bands from the optical satellite
images.



Assumed that overall vegetation changes are influenced by global
warming while regional vegetation changes are sensitive to the amount
of precipitation from the result of linear regression analysis between
vegetation index and weather data.

Decreases of vegetation index for 16 years, retrieved from the satellite
images taken from July to September are possibly due to the decrease
of green vegetation density, distribution and productivity.

. Further Application of the Study

Applicable to monitoring of glacier and thawing permafrost.
Contribution to assesment of interrelationship between environmental
changes in the Arctic and in the middle-low latitude regions by
applying the developed monitoring technology.

Application of the proposed electromagnetic classification to the wave
propagation model for cell planning.

Modelling surface changes in Arctic through the investigation of
vegetation changes depending on the climate changes.
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Figure 1. The study area in Council, Alaska (Yellow point: 64.8° N,

163.7° W).
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Figure 2. Main study area near Council,
Alaska (Yellow point: 64.8° N, 163.7° W,
Red box: main study area covering 10 x 10
km).
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Figure 3. Flowchart of the data processing for
electromagnetic land surface classification using remote
sensing data (Baek et al., 2011).

Table 1. Electromagnetic parameters used in this study (Kim et al., 2004, Baek
et al., 2011).

EM Class Class En £, i K Reler,) — Im(y,) fl\, g I, n ¥ ¥
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Coniferous  Cooriferous 1004 1004 LOE+30 317 I 0 1750 .15 0.l 0.2 0 0.6
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M Coaer 74067 5000 LTEHI0 349 | 0 0078 122 0.l 0.0 0 0.0
Wet land Cisiisiel

£, Is the real part of complex permittivity (or relative permittivity. dielectric constant). £, is the imaginary part of complex permittivity. f is the frequency.
K is the conductivity. Re(y ) is the real part of permeability. [im(y ) is the imaginary part of permeability. J; is the mean layer height. ¢ is the standard
; y ‘

deviation of surface roughness, L is the correlation length, and 5 1 v [y arespecific attenuation parameters
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Figure 4. Example of the electromagnetic
land classification (Baek et al., 2011). Study
area 1s near Conklin, Alberta in Canada.
(Color represents the dielectric constant

superimposed on Landsat-5 image)
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Figure 6. Pan-sharpened Landsat-5 TM images of the study area (Acquisition date:

2010/09/20).
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Figure 8. Characteristics of vegetation in Council, Alaska (Left: Council Tundra site,

middle: Blueberry Hill,

Council, right: White Spruce forest).
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