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Classification of Land Cover over the Korean Peninsula Using Polar
Orbiting Meteorological Satellite Data
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Abstract:  The land cover over Korean peninsula was classified using a multi-temporal NOAA/AVHRR (Advanced Very
High Resolution Radiometer) data. Four types of phenological data derived from the 10-day composited NDVI
(Normalized Differences Vegetation Index), maximum and annual mean land surface temperature, and topographical
data were used not only reducing the data volume but also increasing the accuracy of classification. Self organizing
feature map (SOFM), a kind of neural network technique, was used for the clustering of satellite data. We used a
decision tree for the classification of the clusters. When we compared the classification results with the time series of
NDVI and some other available ground truth data, the urban, agricultural area, deciduous tree and evergreen tree were
clearly classified.
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Table 1. The spectral range and major applications of the
NOAA/AVHRR data.

Spectral

Channel range (Wm) Applications
. mapping of day time cloud, snow,
1 0.58 ~0.68 and albado
~ mapping of day time cloud, snow,
2 0.72~ 110 4 vegetation
353 ~3.93 night time cloud, SST, coastal line,

forest fire (noise during day time)
4 10.30 ~ 11.30 cloud, SST, soil moisture
11.50 ~ 12.50 cloud, SST, soil moisture
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Fig. 1. Methodological framework for the land cover classi-
fication over the Korean penninsula using multi-temporal
AVHRR data.
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Fig. 2. Conceptual structure of input and output in the 2-
layer neural network.
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Fig. 3. Hierarchical decision tree for the land cover classifi-
cation.
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Fig. 4. Time series of 10-day NDVI over the South and
North Koreas.
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(a)

(b)

Fig. 5. 9-month average (a) and amplitude (b) for NDVI over the Korean penninsula (The color bar means the relative magni-
tude of the each value : Red and green color mean a small and large value, respectively).
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Fig. 6. Imagery for the land cover classification using
multi-temporal NOAA/AVHRR data (see the text for details).
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Table 2. Land cover classification results over the Korean peninsula.
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NDVI :
Code Pixels Land cover Height
Max Ave GrP Amp (m)
1 8466 Urban 0.12 -0.02 74.55 021 29.0
2 40910 Farm 0.38 0.13 161.08 0.40 325
3 21890 Deci. Shrub 0.58 024 199.78 0.55 1352.2
4 65823 Mixed Farm 048 0.28 201.38 0.46 465
5 41485 Mixed Forest 0.54 0.32 23991 0.46 471.1
6 37305 Evg NL" 0.50 0.28 223.89 0.45 269.8
7 34074 Deciduous 0.57 029 200.77 0.55 776.8
8 19382 Evg BL? 043 0.28 263.94 033 743
"Needle leaf evergreen.
“Broad leaf evergreen.
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