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Spectral Characteristics and Influencing Factors of Pinus kesiya var.
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Abstract ;[ Objective | Hyperspectral characteristics and effect of aspect on spectral reflectance of Pinus kesiya var.
langbianensis canopy based on airborne remote sensing imagery were investigated in Caiyanghe National Park, south-
east Puer, Yunnan province. | Method | Hyperspectral and Lidar data were obtained using airborne LiCHy system
in April, 2014. The Lidar data were used to get DEM and slope data. In addition, the characteristic values of spec-
tral curves of P. kesiya var. langbianensis stands in different aspects were statistically analyzed using hyperspectral
and forest resources inventory data. [ Result] (1) The spectral reflectance of P. kesiya var. langbianensis canopy
was similar to that of green plant. The canopy reflectivity was high in the near infrared band (0.74 ~1.0 pum), of
which, the highest reflectivity located in 0. 89um. (2) The spectral reflectance of P. kesiya var. langbianensis can-
opy in shady slope was higher than that in sunny slope. There was a significant difference at the peak reflectance of
band in north, northeast, south and southeast slopes. (3) According to the solar elevation angle, east, northeast

and southeast slopes where face the light has more light radiation than west, northwest and southwest slope and the
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spectral reflectance was also high. In 0. 89 pum band, the reflection of the backlight was 14% ~ 23% lower than

that of the face light. [ Conclusion] (1) The spectral reflectance of P. kesiya var. langbianensis canopy shows typi-

cal vegetation spectrum characteristics such as “two valleys and one peak” and “red edge”. The reflectivity is high-

er in 0.74 ~ 1.0pm band which usually used as special spectrum for P. kesiya var. langbianensis. (2) The solar

elevation angle is the main factor affecting the spectral reflectance of different aspect. Besides, the aspect is another

important reason causing the difference of reflectance. This study will provide references for complex terrain hyper-

spectral quantitative remote sensing and tree species identification.
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Fig.2  Spectral reflectance characteristics of Pinus

kesiya var. langbianensis in 400 ~1 000 nm
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Fig.3  Spectral curves of Pinus kesiya var. langbianensis

distributed in different slope
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Table 2 Spectral reflectance of each band in different slope %
Y1) At ER i) 1ET [iffs) EPE [iiiE]4 Edk
Slope Northeast East Southeast South Southwest West Northwest North
£ 440 Number
R Number 39 36 42 40 35 36 38 35
of samples
0.78 pm 30.43 £2.45a 29.70 £2.93abg 28.55 +2.84 bg 26.99 £3.22cf 25.01 £2.49def 24.12 £2.07e 25.97 £2.74f 28.97 £3.07g
0.87pum 35.54 £2.80 a 34.72 +3.26abg 33.35 +£3. 15bg 31.61 £3.70 ¢f29.19 +2.86 def28.12 +2.41 e 30.26 +3.14  33.74 +3.42 ¢
0.89um 36.27 +2.84 a 35.44 +3.30abg 34.06 +3. 16bg 32.29 +3.76¢f29.80 +2.92 def28.73 +2.45 ¢ 30.89 +3.20 f 34.41 +3.52 ¢

T A PR N M = ARE2E R T P ARV NG FRERR 227 B3 (P <0.05) .

Note: The data are displayed as mean + SE. The different lowercase in the same line indicate significant difference (P <0.05)
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Fig.4 Different spectral reflectance along with the slope change of

Pinus kesiya var. langbianensis
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Table 3 LSD analysis of spectral reflectance at 0.89 pm in different slope

e Rk ER AR 1EH L5 IEPY [E4
Slope Northeast East Southeast South Southwest West Northwest
1EZR East 0.83
%< Southeast 2.22%% 1.38
1EFE South 3.99"* 3.15"* 1.77*
PiFd Southwest 6.47"" 5.64"" 4.26" 2.48" "
1E7Y West 7.54"" 6.71"" 5.32"* 3.55"* 1.07
Pt Northwest 5.38"" 4.54%" 3.16% " 1.39 -1.09 -2.16""
1EJE North 1.86" 1.03 -0.35 -2.13"" -4.61"" -5.68"" -3.52""

T Fl s o« S35 RFRAE 0.05 F10.01 /KF BA BEMESR;

Note; * and #* = respectively indicate the significant difference at 0.05 and 0.01 level.
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