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Applying a Remote Sensing Method for Estimating Leaf Area
Index of Taiwania Plantations

Chi-Chuan Cheng,"” Chyi-Rong Chiou” and Yen-Chang Chen®
[ Summary )

The purpose of this study is to apply a remote sensing method for estimating the Leaf Area Index, LAI, of Taiwania
plantations in the Lukuei area. Based on the canopy transmittance method, LAI was derived from the Beer-Lambert Law
with an assumed light extinction coefficient of 0.52. Two SPOT images were used to estimate LAl of Taiwania plantations
with the remote sensing methed. Based on the consideration of path radiation, sky light, and topographic effects, 7
treatments were compared in this study. Both normalized difference vegetation index (NDVI) and near infrared/red (NIR/R)
were utilized to estimate LAI The results indicate that the removal of the extemal effects was necessary for estimating LAL
There was a high correlation between NDVI and LAI when the path radiation was removed from the original radiation in
the summer image. The regression for using NDVI to estimate LAI is as follows: LAl = -24.17 + 33.81 NDVI (R®=
0.71). The topographic effect is the main factor in the winter image. Therefore, the NDVI calculated by hyperspherical
direction cosine transformation (HSDC) had the highest correlation with LAIL The regression equation is: LAl = -11.48 +
28.07 NDVI  (R? = 0.44). Because the correlation between NDVI and LAl was low, further studies need to be done in
the future in order to understand the main effect of estimating LAI in the winter image.
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Table 1. Basic parameters of 2 SPOT images
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Absolute calibration coefficient

Date Incidence Azimuth Elevation Green Red NIR
1 Jan. 1996 27.5464 161.6191 41.7980 0.9911 1.3297 1.1656
5 Jun. 1996 27.5484 89.0920 77.0868 1.6569 1.3260 1.1639
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Table 3. Results of LAI by canopy tramsmittance
method

Plot 1 2 3 4 5 6 71 8 9

Dec. 1595 697 9.11 6.89 6.13 4.74 540 6.55 2.97 4.12
Aug. 1996 747 9.50 7.69 6.64 6.17 589 6.91 4.34 4.44
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Fig. 1. Relationship between treatments B and C.
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Table 4. Results of NDVI and NIR/R of 7 treatments

Treatment
Date Value Plot A B C D E F G
1 0.5000 0.5478 0.8106 0.8252 0.8118 14718 0.6275
2 0.5000 0.5478 0.8106 0.8252 0.8250 1.5127 0.6275
3 0.5068 0.5541 0.8336 0.8596 0.8567 1.6493 0.6508
4 0.5135 0.5604 0.8367 0.8628 0.8543 1.6061 0.6564
NDVI 5 0.4545 0.5052 0.8080 0,8323 0.8033 1.7845 0.5051
6 0.5714 0.6141 0.8185 0.8229 0.8133 1.1881 (.6639
7 0.5385 0.5836 0.8005 (.8026 0.7876 1.2069 0,6343
8 0.3898 0.4442 0.7733 0.7917 0.7704 2.2900 0.5458
960101 9 0.4366 0.4884 0.7566 0.7550 0.7340 1.4500 0.5535
1 3.0000 34224 9.5600 10.4436 9.6251 -5.2391 4.3697
2 3.0000 3.4224 9.5600 10,4436 10.4285 -4.9013 4.3697
3 3.0556 3.4858 11.0157 13.2452 12.9588 -4,0802 4.7269
4 31111 3.5492 11.2439 13.5770 12.7244 -4.2996 4.8214
NIR/R 5 2.6667 3.0421 9.4186 109226 92722 -3.5495 4.0651
6 3.6667 4,1830 10.0220 10.2961 9.7096 -11.6301 4.9503
7 3.3333 3.8027 9.0238 9.1321 84183 -10.6687 4.4691
8 22778 2.5985 7.8214 8.6001 77116 -2.5504 3.4034
9 2.5500 2.9091 7.2165 7.1640 6.5201 -5.4444 3.4790
1 05102 0.5568 0.9199 0.9611 0.83%6 -3.7451 0.8427
2 0.5165 0.5627 0.9702 1,3473 1.0877 -1.3646 (.8736
3 0.5054 0.5523 0.9423 1.1160 0.9770 -1.4861 0.8532
4 0.5106 0.5572 0,9433 1.1068 0.9509 -1.8169 0.8559
NDVI 5 0.4639 04,5135 0.8640 0.7030 0.6386 -2.8110 0.7914
[ 0,6000 0.6401 0.8971 0.876] 0.8386 1.8611 0.8627
7 (.5413 0.5857 0.9084 0.9042 0.8088 5.3748 0.8488
8 0.4955 0.5431 0.8430 0.7083 0.6996 6.4652 0.7948
960605 9 0.5846 0.6259 (.8919 0.8634 0.8204 1.9902 0.8548
1 3.0833 35127 23.9737 50,3804 11.4679 -0.5785 11.7183
2 3.1364 357131 66.2249 -6.7595 -23.7965 -0.1542 14.8282
3 3.0435 3.4673 33.6821 -18.2398 85,9477 -0.1955 12,6197
4 3.0870 35168 34.2517 -19.7193 39.7731 -0.2900 12.8826
NIR/R 5 2.7308 31110 13.7007 5.7348 4.8583 -0.4752 8.5884
6 4.0000 4.5570 18.4426 15.1404 11.3914 -3.3227 13.5662
7 3.3600 3.8279 20.8284 10,8839 9.4598 -1.4572 12,2254
8 2.9643 3371 11.7392 5.8575 56578 -1.3660 8.7478
9 3.8148 4.3460 17.4932 13,6363 10,1377 -3.0198 127775
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Fig. 3. Relationship between treatments B and C,

and LAI (Aug. 19946).
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Fig. 4. Relationship between treatments B and G.
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Table 5. Coefficient of determination between NDVI and NIR/R, and LAI

Date Treatment NDVI vs. 95/12 LAl NIR/R vs. 95/12 LAl NDVI vs, 26/08 LAI NIR/R vs. 96/08 LAI
A 03715 0.2905 0.2729 0.2026
B 0.3740 0,2905 0.2751 0.2026
C 0.3560 0.3122 0.4162 0.3573
260101 D 0.2518 0.2023 0.3511 0.2742
E 0.3764 0.3160 0.4635* 0.3760
F 0.2485 0.0268 0.1170 0.0012
G 0.4398 0.3868 0.4091 0.3511
A 0.0044 0.0121 0.0659 0.0856
B 0.0042 0.0121 0.0654 0.0856
C 0.8273%* (0.7323%* 0.7092%* . 0.9142%*
960605 D 0.7735%* 0.0102 0.6896* 0.0246
E 0.6702% 0.0002 0.5631* 0.0000
F 0.2607 0.2628 0.3096 04172
G 0.4580%* 0.4888 0.2648 0.3016

Y seqsignificance level ;
B 124 significance level.
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