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ABSTRACT

The net biomass accumulation (or net primary production, NPP) and gross primary
production (GPP) have closely related with carbon accumulations(or carbon exchange)
in vegetation. There are many approaches to estimate biomass using remote sensing
techniques. The vegetation indices (VIs) can be a methodology to estimate biomass
which assumes total chlorophyll contents. Various VIs were characterized with
difference development conditions as vegetation species, input datasets. The
hyperspectral data have also different spatial/spectral resolutions for aerial surveying.
Additionally they need particular spectral bands selection difficulty to calculate the VIs.
The objective of this study is to evaluate the correlations with airborne hyperspectral
data (compact airborne spectrographic imager, CASI) and spectral unmixing model (or
spectral mixture analysis, SMA) to characterize vegetation indices in forest area. The
spectral mixture analysis was used to model the spectral purity of each pixel as an
endmember. The endmembers are the fraction components derived from hyperspectral
data through the SMA. In this study, we choose three endmembers represented
vegetation pixels in the hyperspectral data. These endmembers were compared with 9
VIs by the Pearson’ s correlation coefficient. The results show MTVI1 and TVI have
same correlation coefficient with 0.877. The MCARI, especially has very high
relationship with vegetation endmembers as 0.9061 at less vegetation and soil
distributed site. The MTVI1 and TVI have high correlations with the vegetation
endmembers as 0.757 in whole test sites.

KEYWORDS : Hyperspectral Data, Vegetation Indices, Spectral Mixture Analysis,
Endmembers, Correlation Analysis
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TABLE 1. SIO|HAHER FYS 0|8t HdX+ tHEAH (Zarco—Tejada ef

al., 2004a)

Ad XN AHE

R

MCARI1  MCARIN=1.2x {2.5% (Ryy— Rgp) — 1.3% (Rypy— Rszy) }

5

Haboudane et al.(2004)

MTVI1  m7vii=1.2x {1.2X (Ryy— Rsy) —

2.5 % (Rgzg— Roo) Rouse et al(1974)

T=x _ (140.16) X (Rygy— Rezg)
1 OSAVI  084VvI= Ran+ Bt 0.16) Rondeaux ef al.(1996)
A% RDVI  RDVI= (Ryy— Ron) / v R Bomo) Haboudane et al (2004)
(1+ L) % (Ryp— Ryrg) Huete (1988),
YA VI = (0, o]7]4 (L = 0. .

SAVI - savi- =g o vy el VI L =05 0 (gg4)
Gitelson & GMi=R /R Gitelson and Merzlyak
Merzlyak S 0 (1997)

= MCARI  MCARI= [(Ryyy— Reny) — (0.2 X (Rypg— Ris))] X (Rrgy / Rezo) Daughtry et al.(2000)
=23 TVI TVI= 0.5x {120 % (Ryyy— Rys)) — 200X (Rypp— Rsgy) } Broge and Leblanc
[ (2000)
13— arcoTe;
arco— 1€ Zarco—Tejada et al.
ada & ZM= Ry / Ry
. (2001)
Miller

TABLE 2. AdX|+o MEMES &7 B

SIO|HAHERZ Fgo HEAS Xto] (Tel: nm)

bandl band? band3 band4 replacel replace? replace3 replace4 diff.1 diif.2 diff.3 diff.4

Gitelson and Merzlyak 750 550 700 755.2 555.1 698.1 -5.2-5.1 1.9
MCARI 700 670 550 698.1 669.5 555.1 1.9 0.5 -5.1
MCARI1 800 670 798.1 669.5 1.9 0.5
MTVI1 800 500 670 550 801.7 497.8 6695 5551 —1.7 2.2 0.5 —-5.1
OSAVI 800 670 798.1 669.5 1.9 0.5
RDVI 800 670 798.1 669.5 1.9 0.5
SAVI 800 670 798.1 669.5 1.9 0.5
TCARI 700 670 550 698.1 669.5 555.1 1.9 0.5 -5.1

TVI 750 550 670 755.2 555.1 669.5 -5.2-5.1 0.5
Zarco—Tejada 750 710 755.2 708.8 -5.2 1.2
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& Agste] AAAFE AdEEdth. 2ABE Index), TVI(Triangular Vegetation Index),
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BAE 5.2nm8 Ao Apolrh YT Merzlyak) & A2 sATH(1E 3).
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Endmember Endmember
OSAVI 0 1 2 3 4 5 6 7 8 Total TV 0 1 2 3 4 5 6 7 8 Total
0 1 1 0 1 1
1 54 1119 3501 1698 445 10 6827 1 68 72 40
2 82 1043 4362 5450 1773 208 16 8 13842 2 63 92 55
3 1160 502 9096 10785 2737 624 100 29 24034 3 154 313319201 14178 1457 47 38170
4 1 106 650 11365 34102 20232 6871 1445 540 75312 4 1197 844 15834 102977 38608 5164 170 18 163813
5 6 135 665/ 73377 76547 28074 7723 2302 194821 5 44 169 1391 17473 49175 6264 900 190 75606
6 2270 12096 1492106 3 15067 6 2 104 806 2366 12643 20140 2348 67 38476
7 365 372 787 11 83 233 600 1134 3830 5250 1215 12356
8 100 90 190 8 1 16 119 213 209 448 619 1389 3014
Total 2 408 4349 37716 137971 103226 35893 9287 2879 331731 Total 2 408 4349 37716 137971 103226 35893 9287 2879 331731
ROV 0 1 2 3 4 5 6 7 8 Total MNVH__0 1 2 3 4 5 6 7 8 Total
0 56 2778 3504 1776 469 13 5 1862 0 1 1
1 1 8 138 59 12 1 219 1 8 79 119 8 % 5 395
2 23 121 4650 2790 449 14 8047 2 50 489 910 2038 932 26 4445
3 41 144 17301 30161 888 60 3 48598 3 1217 2932 25138 21620 1545 165 24 10 51652
4 108 557 8551 69274 15799 1064 52 15 95420 4 107 595 9883 84051 17546 2035 147 9 114373
5 1 146 548 2587 31321 65513 15588 1933 244 117881 5 25 218 1233 28216 61495 13208 1640 232 106267
6 33 189 853 2483 19674 18028 6186 2012 49458 6 1 36 406 1830 20466 16868 4671 1228 45506
7 1 4 42 107 422 1125 1108 607 3416 7 1 27 120 1114 3394 2475 1152 8283
8 00 0 0 0 0 0 0 0 0 8 7 32 192 330 248 809
Total 2 408 4349 37716 137971 103226 35693 9287 2879 331731 Total 2 408 4349 37716 137971 103226 35893 9287 2879 331731
SV 0 1 2 3 4 5 6 7 8 Total MCARL 0 1 2 3 4 5 6 7 8 Total
0 2 2 0 1 1
1 54 1119 3504 1705 447 10 6839 1 68 72 140
2 82 1943 4361 5443 1771208 16 8 13832 2 63 ® 155
3 1 160 502 9099 10783 2737 624 100 29 24035 _ 3 154 3133 19201 14178 1457 47 38170
4 1 106 649 11368 34103 20212 6865 1443 540 75287 4 1 197 844 15834 102977 38608 5164 170 18 163813
5 6 136 6665 73410 76556 28078 7725 2302 194878 5 44 169 1391 17473 49175 6264 900 190 75606
6 2259 12071 1503 108 2 15943 6 2 104 806 2366 12643 20140 2348 67 38476
7 365 367 1 733 7 11 83 233 600 1134 3830 5250 1215 12356
8 %5 87 182 8 1 16 119 213 209 448 619 1389 3014
Total 2 408 4349 37716 137971 103226 35893 0287 2879 331731 Total 2 408 4349 37716 137971 103226 35893 9287 2879 331731
MCARH 0 1 2 3 4 5 6 7 8 Total
0 1 1 Error(confusion) matrix for accuracy assessment
1 29 5 24 12 117
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