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Monitoring Growth in Coastal Black Pinus Grove

Using a Landsat TM Time Series

Katsuterw KUDOH*, Hisao FUJII**, Hajime NISHIKA WA***, and Fumihiro KONTA****

Abstract: Land cover changes can be readily detected using satellite imagery based on changes in
spectral reflectance or the introduction of spatial features such as road or field outlines. The remote
sensing of vegetation trend in state of health is more challenging than standard land cover change
analysis. Theoretically, trends in vegetation vigor can be discerned from minor changes in spectral
response. Previous studies have reported that the growth cycle of coastal black pinus grove in this
country has been declined due to impacted by minor or major land cover changes. This growth cycle is
controlled by growth limiting factors, such as land cover changes, water availability or climate. NDVI
representing various vegetation indices is mathematical transformation designed to assess the spectral
contribution of vegetation to multispectral observations. This most widely used green vegetation index
is formed with data from discrete VR(red) and NIR(near infrared) bands. NDVI operates by contrasting
intense chlorophyll pigment absorption in VR against the high reflectivity of plant materials in the NIR.
In this study, the growth cycle change of coastal black pinus grove at the Kujukuri coast line was
evaluated using time series NDVI, obtained from Landsat analysis. As results, followings are assessed ;
1) high potential of effective transformation of newly developed radiometric methods was verified, 2)
regression analysis of in situ data and satellite digital data was well-correlated, 3) land cover changes
and long term of insufficient supply of grove maintainance work have principally affected growth cycle

of black pinus forests.
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Fig.1 Site photograph of the Kujukuri coastal forest
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Table 1 Regional differences of NDVI time series

Satellite NDVI
No.1 No. 2 No. 3 No. 4
Aug., 1984 0.475 | 0.517 | 0.474 | 0.596
Aug., 2002 0.293 | 0.314 | 0.358 | 0.370
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Fig.4 Classified reflectance imagery (1984)

Fig.5 Classified reflectance imagery (2002)

Table 2 Regional differences of cowerted reflectan-

ce (1984)
No.1(%)|No.1(%)|No.3(%)|No.4(%)
Band 1 16.468 16.468 16.468 16.468
Band2 | 16.658 16.138 18.221 17.179
Band 3 9.651 10.008 11.438 10.723
Band4 | 58.290 59.295 55.277 63.312
Bandb | 45.384 50.711 44.319 47.515

Table 3 Regional differences of cowerted reflectance

(2002)
No.1(%)|No.2(%)|No.3(%)|No.4(%)
Band 1 8.428 7.428 6.982 7.131
Band 2 8.181 7.388 7.057 7.057
Band 3 4.449 4.756 4.142 4.142
Band 4 44.867 46.543 49.213 42.548
Band 5 24.364 23.403 25.555 21.919

Table 4 Relative coordinates of ground truth sites

Topographical coordinates

Coordinates on Imagery

Latitude

Longitude

X

Y

No.1

140°23'32.40”

35721'10.10”

444794715

3911949.652

No. 2

140°23'32.57"

35722'33.96”

444814.740

3914532.779

No. 3

140°23'47.45"

3572446.65”

445215.224

3918617.723

No. 4

140°24705.21"

35725'54.34”

445675.782

3920700.243
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Fig. 6 Field spectra of black pinus trees at No. 1 site
of ground truth work
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Fig. 7 Field spectra of black pinus trees at No. 2 site
of ground truth work
Eractiral Reflacia~s-e Curia
L
o o k -“""\.
e —
{. N
5 }-"}'"
- _'—l—-___"
a - A .
1 ¥ 3 4 3
Tl Banda

Fig. 8 Field spectra of black pinus trees at No. 3 site

of ground

truth work
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Fig.9 Field spectra of black pinus trees at No. 4 site
of ground truth work
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Fig. 10 Ground truth points
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Fig. 11 Comparison of field spectra of black pinus
trees between at ocean side and at shore side
of Ichinomiya area
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Fig. 12 Comparison of field spectra of black pinus
trees between at ocean side and at shore side
of Sirakomachi area
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