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Study on Correlation Between Timber Age, Image Bands and Vegetation
Indices for Timber Age Estimation Using Landsat TM Image
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Abstract : This study presents a correlation between timber Age, image bands and vegetation
indices for timber age estimation. Basically, this study used Landsat TM images of three difference
years (1994, 1994, 1998) and difference between Shuttle Radar Topography Mission (SRTM) and
National Elevation Dataset (NED). Bands of 4, 5 and 7, Normalized Difference Vegetation Index
(NDVI), Infrared Index (II), Vegetation Condition Index (VCI) and Soil Adjusted Vegetation Index
(SAVI) were obtained from Landsat TM images. Tasseled cap - greenness and wetness images were
also made by Tasseled cap transformation. Finally, analysis of correlation between timber age,
difference between Shuttle Radar Topography Mission (SRTM) and National Elevation Dataset (NED),
individual TM bands (4, 5, 7), Normalized Difference Vegetation Index (NDVI), Tasseled cap -
Greenness, Wetness, Infrared Index (II), Vegetation Condition Index (VCI) and Soil Adjusted
Vegetation Index (SAVI) using regression model. In this study about 1,992 datasets were analyzed. The
Tasseled cap - Wetness, Infrared Index (II) and Vegetation Condition Index (VCI) showed close
correlation for timber age estimation.

Key Words : Landsat TM, SRTM, NED, Vegetation Index, Regression, Timber Age.
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Fig. 1. Landsat TM image of Tennessee.
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Table 1. Details of satellite data used

QAN | F AA | FHEA ATAYH
1990— ]
09-16 HEAH
Landsat | 1994- |UTM Zonel6 62172,};_%?23 16.5)
™ | 09I | WGSB4 | (44005 38847201
1998—
10-24

(b) 1994-09-11

(c) 1998-10-24
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Fig. 2. Paradigm for satellite data processing and GIS analysis.
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Fig. 3. Individual bands of 4, 5 and 7 of TM data for different periods.
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Table 2. Various indices prepared in the study and their formulae

2 % T 4
Wlsg 5 7 TM4, TM5, TMT
e r g HE BN G=—0,2728TM1-0.2174TM2-0.5508TM3+0, 7221TM4+0.0733TM5-0, 1648 TM7
_ HsEAR B RNRIEN W=0,1446TM1+0,1761TM2+0.3322TM3+0,3396 TM4-0.6210TM5—0, 4186 TM7
Araldg A= (TM4-TM3)/(TM4+TM3)

(TM4~TM5)/(TM4+TM5)

(TM4-TM7)/(TM4+TMT)

((+L}{pnir—pred))/(pnir+pred+1)
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ol5r9] USGSolA Fai AlF=Y Ao AgH
AR wl=to] giulAl A]dojn sjAtE = 30m X 30m
t}, 2L Fig, 4= NED %AH} NED A4 ¥
2] GARE Hojch fdAtollA Landsat
2 ZHA UTM, Zonel6/WGS 842
dFolAe NED G4-E tiidA19e] 4
At &0k SRTMI NEDO} A2 94-e A4dst
=l Ag-ahTt

)4:

3) Shuttle Radar Topography Mission (SRTM)
NED¢} opb7hx| 2 ul=i2] USGSellA #RE AT

ok, Aol AME YA vl=e] HujA] A Yol o)

A 30mx30meoltt, the-& Fig, 49141 SRTM %

A3+ AAE SRTMIE NEDS] AReodAlg BojEot ¢
& #AmA< UTM,

Arro A Landsat TM GAMY 72

Xy

(a) National Elevation Dataset(NED) (b) lope map prepared from NED ‘

X &
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Fig. 4. Topography of Tennessee area.
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Fig. 5. Normalized Difference Vegetation Index{NDVI} image
of Tennessee area for three different periods.

(b) TC-Wetness
1994-09-11
Fig. 6. Tasseled cap(TC) transformation.
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Fig. 7. Infrared Index(ll) image of Tennessee area for three
different periods.
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Fig. 8. Vegetation Condition Index(VCl) image of Tennessee
area for three different periods.
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Fig. 9. Soil Adjusted Vegetation Index(SAVI) image of
Tennessee area for three different periods.
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Table 3. Number of ground truth data and its proportion based
on slope and acreage

No. | ZAM= A24 | No B g4
. o T . (Acre) T
344 A1
L0 | q7ae | 1] 0% | @o9%
391 5A1
2| 5T | qgem | 2| OB | @729
364 347
3| 79 | agam | 3| B30 | (749
101 319
41 912 | o9 | 4| 39760 | qg.0m)
189 368
S 112~ | gusm | 0| O | 85w
1992 1992
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Table 4. Results of regression analysis between slope and other variables

H|ulA] NDVI TC2 TC3 Band4 Bandb Band7 1 VCI SAVI
NO. |ZA=| R2 |SEE| R? |SEE| R2 |SEE| R? |SEE| R2 |SEE| R? |SEE| R? |SEE| R? |SEE| R? |SEE
1 | 0~510.719(2.822(0.644|3.175 [0.825|2.228 10,430 4.017 | 0.822| 2.242 | 0.780 | 2.499 | 0.827| 2.216 | 0.803 | 2.362 | 0.718 | 2.824
2 | 5~7 10.696(3.02310.635| 3.315 | 0.786 | 2.538 | 0.505| 3.861 | 0.766 | 2.655|0.736 | 2.816 | 0.791 | 2.508 | 0.766 | 2.656 | 0.696| 3024
3 | 7~9 |0.741|2.965|0.67213.338|0.828|2.420|0.556 | 3.888 | 0.824 | 2.444|0.794 | 2.646| 0,829|2.408|0.804 | 2.584 | 0.741 | 2.968
4 |9~1210.739] 3.145|0.658|3.600 | 0.837|2.489 | 0.523| 4.255|0.820 | 2.612 | 0.796 | 2.783 | 0,842| 2.448 | 0.824 | 2,583 | 0.739 | 3.147
5 112~ |0.709]3.252|0.589 | 3.866 | 0.808| 2.642|0.42514.570| 0.771|2.884|0.763 | 2.931|0.824 |2.530|0.806 | 2.656 | 0,708 3.256
* 2ada PREGY EYuid s AALE Yol WhE 1990, 1994, 1998412} FAMIE R 4 x)4= 43k, SRTM-NED &
Ly
Table 5. Results of regression analysis between acre range and other variables
A NDVI TC2 TC3 Band4 Band5 Band7 I VCI SAVI
NO. [## | R2 |SEE| R? |SEE| R? |SEE| R2 |SEE| R? |SEE| R? |SEE| R? |SEE| R? |SEE| R? |SEE
1 | 0~5(0.587(3.742]0.488]4.166 | 0.716 | 3.099 | 0,319 [4.805 | 0.713 | 3.119 | 0.667|3.358|0.720|3.079| 0.691 | 3.234| 0.586 | 3.745
9 |5~15]0.711|3.087| 0.617 | 3.554 | 0.817 | 2.457|0.428| 4.343 | 0.786 1 2.657 | 0.754 | 2.849| 0.827 | 2.387|0.804 | 2.544| 0,710 | 3.090
3 115~30|0.765|3.022| 0.696 | 3.437| 0.831| 2.558 | 0,544 14.208 |0.808 | 2.728 | 0.794 | 2.829| 0.844 | 2.463|0.830 | 2.568 | 0.764 | 3.024
4 130~6010.78912.672| 0,713 [3.120{0.8621 2.163 | 0,587 | 3.744 | 0.849 | 2.263 | 0.835| 2,365 0.867 | 2.121 | 0.850 | 2.259|0.789 | 2.675
5 | 60~ |0.809]2.360|0.757|2.662 | 0.877|1.897 | 0.652| 3.187 | 0.865 | 1.986 | 0.850 | 2.090| 0.882 | 1.855 | 0.865 | 1.982 | 0.809 2.360

N

* 2awd pElE Sud s WA Weol whE 1990, 1994, 19989} A I ARG AL SRTM-NED A4t
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