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Hyperspectral and red-edge characteristics of typical hardwoods
leaf coloring date in Mudan Valley, Changbai Mountain

LI Shao-Ping, WU Zheng-Fang™, ZHAO Yun-Sheng
(School of Geographical Sciences, Northeast Normal University, Changchun 130024, China)

Abstract; Based on the canopy hyperspectra and derivative spectra of typical hardwoods in Mudan val-
ley, Changbai Mountain, red edge characteristics were used to determine leaf coloring date and to es-
tablish regression models of spectra and leaf coloring date. The results show that the canopy hyperspec-
tral reflectance can accurately reflect the change of vegetation autumn leaf coloring date. The states of
the leaves of typical hardwoods can be divided into three categories; the dry leaves not falling after leaf
coloring date, the leaves falling out before leave full coloring date, and the leaves falling after leaf full
coloring date. The first derivative spectral curves and hyperspectral curves take clear advantage over the
specific date of leaf first coloring date and leaf full coloring date. The variances of inversion models of
red edge parameters and leaf coloring date are all above 0.9, and each vegetation is suitable for differ-
ent forms of fitting equation. The research shows important theoretical significance and extensive appli-
cation prospect on using quantitative remote sensing to monitor mountain autumn phenology.

Key words: autumn phenology, leaf coloring date, hyperspectrum, derivative spectrum, red edge char-
acteristics
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Tablel Regression models of red edge parameters and leaf
coloring date for the Mongolian Oak

FARUE 213 ] 77 R?
y =-2.8992x +2039 R%=0.95
S y =-0.0523x% +70. 417x-23639 R%=0.95
¥ =0.0298x3-62. 655x% +43925x-1E +07 R%=0.95
y =2F +308x33-8 R%=0.83
y=-5251.8x +77.089 R*=0.46
S y =5E +062>-147997x +1059.9 R?=0.78
¥ =9E + 0923 4E +08x% + SE +06x-21369 R2=0.82
y =3E23x124 R2=0.44
y =-117.53x +57.307 R2=0.95
ST y =-785.33x% +525.61x-73.277 R2=0.99
y =-7322.8x% +8206. 24°-3137. 4x +421.72 R%=0.99
y=0.01247-20 R2=0.70
y =-371.36x +24.377 R2=0.95
BT y =-1026. 5x%-283. 12x +22.614 R%=0.95
y = 18468643-25157x% +722.17x +9. 3853 R%=0.95
y=0.00495 227! R%=0.70
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Table 2  Regression models of red edge parameters and
leaf coloring date for the Manchurian Walnut

FARUE 211 WlH 757 R?
y=-0.9241x +654.36 R%=0.87
e y =0. 1148x2-162. 41x +57420 R%=0.97
y=-0.0128x% +27.014x%-19067x +4E +06 R?=0.97
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y =-75339x% + 103287x247258x +7219.3 R2=0.99
y =3E-05x1457 R%=0.96
y=-227.58x +18.694 R%=0.89
BL TR y =7042x-1080. 5x +43. 137 R?=0.97
y =-297789x% + 60159x24152. 1x +100. 81 R2=0.99
y=0.0006x73- 07 R2=0.94
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Table 3  Regression models of red edge parameters and
leaf coloring date for the Amur Cork
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BT e '
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