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Estimation of Moisture Content of Grassland
Fuel Based on Hyperspectra

BAO Yu-long, ZHANG Ji-quan, ZHAO Yun-sheng, TONG Zhi-jun, LIU Xing-peng

(College of Urban and Environmental Sciences, Northeast Normal University, Changchun 130024, China)

Abstract: A FieldSpee Pro FRTM spectrograph produced by ASD company in USA is used to obtain

the spectral data of the grassland fuel with different moisture content during fire prevention period. A

dry weight method is used to get the moisture content of the samples. The continuum removal is used to

process the spectral reflectance curves. When using the area near 1400 nm as the wavelength range related

to water absorption characteristics, the spectral absorption index, spectral absorption depth index, curve

length and curve area etc. of the samples are calculated. Then, the correlation of the calculated results

with the measured moisture content of the fuel is analyzed. It is found that the correlation of the curve

length index with the moisture content is highest, reaching 0.77. By making a regression analysis of

curve length index and moisture content, a mathematic model is established and tested. The test result

shows that the model has its predictive correlation coefficient r up to 0.80. This method can detect the

moisture content of grassland fuel quickly. It is a new way to predict prairie fire quickly and directly.
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FRTM $.6�?'8� 350 ∼ 2500 nm ��
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f 1 ghijklmnopqr

stuvr

FME AD SAI C S

FME 1

AD 0.74 1

SAI 0.68 0.95 1

C 0.77 0.98 0.95 1

S 0.73 0.97 0.96 0.98 1

2.2 =HIJ4KL

�	cS$.FE
�����0�7�

V&�\�I>NFE&4"�WM45�


�(+������0&4"�NM4�X

�]*P)P 3 #$�

T 3 R[V^Y^Z[TY]WZ`[_T

f 2 ghisjkwxopqr

X_`Y TY] (FM) UV`d (AD) R[UVV^ (SAI) O	 (C) a\ (S)

Ze 1 58.27% 0.715 3.457 1.908 0.145

Ze 2 55.15% 0.612 2.574 1.744 0.123

Ze 3 45.90% 0.399 1.660 1.282 0.068

Ze 4 35.68% 0.350 1.515 1.087 0.058

Ze 5 28.39% 0.269 1.367 1.043 0.047

]ae 1 73.46% 0.675 3.073 1.947 0.138

]ae 2 69.67% 0.601 2.498 1.685 0.117

]ae 3 61.90% 0.385 1.623 1.273 0.064

]ae 4 53.49% 0.417 1.647 1.220 0.072

]ae 5 43.44% 0.263 1.357 0.995 0.043

^P 1 59.14% 0.622 2.569 1.737 0.091

^P 2 55.14% 0.504 2.016 1.500 0.089

^P 3 44.69% 0.419 1.720 1.236 0.068

^P 4 34.48% 0.463 1.778 1.322 0.078

^P 5 26.79% 0.350 1.538 1.224 0.065

bb 1 62.02% 0.752 3.901 1.964 0.146

bb 2 56.85% 0.471 1.889 1.426 0.087

bb 3 46.69% 0.467 1.839 1.390 0.083

bb 4 37.86% 0.576 2.178 1.501 0.097

bb 5 30.89% 0.337 1.508 1.225 0.066

c[de 1 62.44% 0.762 4.181 2.017 0.154

c[de 2 55.82% 0.651 2.847 1.789 0.127

c[de 3 41.87% 0.451 1.783 1.303 0.077

c[de 4 27.34% 0.402 1.672 1.250 0.069

c[de 5 17.58% 0.272 1.373 1.015 0.047
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y = 0.4408 ln(x) + 0.4592 (4)
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