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TECHNICAL NOTE

Reflectance water indexZS ©]-83F ZU5F <& 3% Jgo| 34-3F
= Z)
T3

MAE
R R i L A R e

Estimation of Water Content in Leaf Litter of Three Quercus
Species by Reflectance Water Index

Kyehong Suh’
Department of Life Science, Daegu University, Daegu 38453, Korea

Abstract

Water status of intact plants has been optically estimated by measuring reflectance at the wavelengths 1,450 nm and 1,900 nm
based on their signal strengths. Although another water band at 970 nm is considered to have very small signals, the band
apparently lies within the detection range of inexpensive spectrometer and plain charge-coupled device (CCD) camera used in
wild fire studies. However measurement of the reflectance at 970 nm has been rarely applied to estimate the water status of dead
plant materials such as fallen branch, twig, and leaf. To test the possibility of applying water reflectance at 970 nm to estimate the
water content (WC) in leaf litter, the reflectance in various WC values were measured in the leaf litter of three Quercusspecies (Q
aliena, Q aliena, Q mongolica, and Quercus variabilis). The results showed that the WC in the leaf litter can be determined by
reflectance water index (WI) in the three Quercus species (WC=1,450xWI-1,378.8, =0.865). However, there was no interaction
effect in the relationship between WI and WC among the litter of the three Quercus species.
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Fig. 1. Spectral reflectance of dry litters (Q. aliena, Q.
mongolica, and Q.variabilis) and a fresh leaf (Q.

mongolica).
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Fig. 2. Relationships between water content(%) and reflectance

WI of dry litters (Q. aliena, Q. mongolica, and
Q.variabilis). Three regression lines are shown for
litters of the three Quercus species.
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Table 1. Corelation coefficients (r) between reflectance WI and water content (%) of each species, pair of two species and the

total of three Quercus species

Species Sample size (c:ger;?'}gitei:?:tl Slope Interception
Q. aliena 18 0.910 1521.5 -1454.2
Q. mongolica 18 0.860 1278.8 -1212.3
Q. variabilis 18 0.946 1925.1 -1833.4
Q. aliena + mongolica 36 0.873 1375.7 -1309.3
Q. mongolica + variabilis 36 0.875 1479.4 -1404.4
Q. varabilis + aliena 36 0.874 1564.7 -1490.2
Q. aliena + mongolica + variabilis 54 0.865 1450.0 -1378.8
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Table 2. Analysis of variance for interaction between WI and species in regressions among litters of three Quercus species

Species Degree of Freedom F-Value P-Value (%)
Q. aliena + mongolica 1 0.88 355
Q. mongolica + variabilis 1 5.84 2.22
Q. varabilis + aliena 1 2.68 11.2
Q. aliena + mongolica + variabilis 2 2.91 6.4
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