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Estimation of Coverage Ratio from Spectral
Reflectance in Soy Bean
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Abstract

Rapid environmental changes result in not only damage to agricultural produce but also the poor
growth and death of plants. Remote Sensing (RS) is one of effective methods for collecting, ana-
lyzing information and predicting the change of agricultural environments. The investigation was
based on the field and laboratory spectra of natural soil and air-dried samples from soil profiles,
an experiment for grain size distribution and on a wetting process of the soil samples. For collect-
ing RS base data, used spectro-radiometer that measures reflection characteristics between
300~1,100mm was used and measured the reflection of soy bean.

The relationships were evaluated for both a general soil line and for the individual lines of five
soil types, under air-dried condition as well as different coverage ratio, through the determination
of the line parameters. As coverage of ratio soy bean increases, features of soil reflectance
decrease and those of plant reflectance become more and more apparent. In proportion to coverage
ratio, near-infrared reflectance increased and visible reflectance decreased.
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Table 1. Soil types and grain size distribution of five station soils
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Sampling Soil | Classification | Sampling site cor\?{::\?r(%) Sand (%) | Siit (%) | Clay (%)
Type 1 Sand Miho river 0.15 100 0 0
Type 2 LLoam Ochang A 16.57 52.83 38.11 14,72
Type 3 Sandy loam Cheongju 27,32 67.31 30.17 2,52
Type 4 Loam Ochang B 25.46 36.33 40.57 2310
Type 5 Sitty clay loam Mehyang 64.92 6.97 66.24 26.79
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Fig. 4. Variations of reflectance spectra
from six selected plots of paddy
field and river side (Vegetation)
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Fig. 5. Reflectance of Type 1 for different
coverage ratio

Fig. 6. Reflectance of Type 2 for different
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Fig. 8 Reflectance spectra of Type 4 for
different coverage ratio
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Table 2. NDVI at vegetation coverage ratio

Classification M ?0/90)" NDVI | Classification Cr‘;‘t’%’(aozf’ NDVI
0 0.096 0 g 0.152
25 0.324 25 0.366
Type 4 :
Type 1 (sand) 50 0.513 (loam) 50 4 0.525
75 0.564 75 0.656
100 0.772 100 0.757
0 0.133 0 0.025
Type 2 25 0.310 Type 5 25 0.407
50 0.404 . 50 0.560
{loam) 75 0.498 {silty clay loam) 75 0.693
100 0.616 100 0.786
0 0.094
25 0.250
Type 3 50 0.419
(sandy loam) 75 0.494
100 0.730

630-690 nm)°f, 850 nm? ®HA& (NIR) E oA -1<NDVI<19] ¥ %k—% Zte=t},

Band 4 (9% 760—900 nm)2 ol 3% 2 AgA doid ATE ZF Bl &
oz ANuEg FAo Hgo| 7t5T Aol AN EES HIAHE 9 NDVI #
th(Price et al., 1992; Suits, 1972). 3} Aels| 29 Table 29F 2ot
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F A& Aojch RSE o] 8st A& BA4A A& 2 B v 22 295 2l
TE ZotE7] Y8 AEZ Rouse & (1974) 1. AEY -'?—J’LHH\P EA4L 7M1 2o
o] Aetat A3t A2 4 (Normalized A @2 dAEA S Bojut 23] s
Difference Vegetation Index, NDVI)7} ¥ °ﬂ/\1 & 2 HAEAE YERdL o
2] o]-&= 1 gl = AEo] P A % s

*3%91 224 (249 YR HAEA

NIRsso — Reso o] AA FFL& vlXe Zu2 HAHch,
NDVE 1R - Reso @ 0. 2ope] A BB W] G2 WAS
He AHAT 29 Mg AA
NDVI£ th&3 Zo] A4oA 0SNDVI < oA BxE Aot 43 Walshe=
19 k& e, EopelA 0<NDVI<IE, Ex2 wolt o|% A%e ¥ Aee
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