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Summary

An orthodox method for determining forest wind damage is to
compare satellite images from before and after an event. However,
many times only a post-event image is available, as satellite
remote sensing systems are in the process of development. In
addition, although most forests in Japan are located on
mountainous terrain, previous studies have been conducted
primarily on flat terrain. Thus, it is important to determine the
error factors related to using a single image for the analysis of
forest wind damage on mountainous terrain.

In this study, wind damage caused by typhoon 200418 in Mt.
Yotei, Hokkaido, Japan was extracted from a post-event SPOT
HRV-XS sensor image. Wind damage class reference data were
obtained from aerial photographs taken at approximately the same
time as the HRV-XS image. Following precedent, only normalized
difference vegetation index (NDVI) values were used to extract
wind damage. Error factors identified in these ordinary analyses
included discrepancies between map coordinates and satellite
images owing to the mountainous terrain, differences among
forest types, mixed pixels composed of forest and artificial objects
such as afforestation dams, and relationships between the direction
of solar radiation and slope aspect, especially the presence of deep
shadows. Methods for overcoming these error factors were
investigated, where possible.

1. Prior to a major analysis, a precise geometric correction
using a digital elevation model (DEM) was performed on the
HRV-XS image. As a result, the HRV-XS image precisely
overlapped the map coordinates. The corrected distances differed
by up to 80 m from ordinary geometric corrections made without a
DEM. This process was critical to the collection of appropriate
reference data and to the investigation of methods for overcoming
the error factors.

2. Reference data obtained from aerial photographs included six
grades of wind damage, ranging from “not damaged’ to
“completely destroyed,” for five land objects, which included
three forest types (A4bies plantation, Larix plantation, and natural
deciduous broad-leaf forest). The spectral characteristics of each
grade were investigated for each forest type, and for each forest
type, a suitable index, distinct from other commonly used indices
such as BandR (red) and the normalized difference vegetation
index (NDVI), was determined for extracting wind damage.
However, as it was difficult to distinguish the type of forest based
on the HRV-XS image alone, the NDVI was a more useful index.
In addition, deep shadows in gullies on Mt. Yotei and mixed pixels
composed of forest and artificial objects resulted in incorrect data

extraction from the HRV-XS image.

3. As with the deep shadows associated with gullies, the



relationship between the direction of solar radiation and the slope
aspect, which did not generate deep shadows, led to fluctuations in
the NDVI, which may produce an incorrect extraction of wind
damage. Based on these results, a geographical correction of pixel
values was considered. The values of pixels in the deep shadows
were corrected, while the values of pixels in many other regions
were corrected excessively. Geographical correction of pixel
values appears to have limited effectiveness for improving
extraction precision, although this method is still being developed.

4. Masking the shadow regions associated with the solar
conditions at the time the HRV-XS image was taken may
eliminate areas of incorrectly extracted wind damage. Initially, it
was difficult to eliminate artificial objects such as afforestation
dams that were embedded in forest areas; however, it may be
possible to eliminate these objects by masking, if the relevant GIS

data are available.

Keywords: forest wind damage, mountainous terrain, remote

sensing, SPOT HRV-XS, error factor

33

JeiEE RSB FE S Nod7



