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tral reflectance
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Abstract: In order to monitor soil organic matter content rapidly, the reciprocal transformation of soil organic matter
content and a variety of data transformation processing on soil hyperspectral data were carried out. On this basis, the spec-
tral index having the highest correlation with the content of soil organic matter after reciprocal transformation was selected to
construct the best hyperspectral inversion model of soil organic matter content. The results indicated that the band combina-
tion R 57 126) XR (734.040) XR (1 095.502) Was the best spectral index for estimating soil organic matter content, and the correlation
coefficient was 0.769. The best hyperspectral inversion model constructed by the band combination was y = 5x10'°x—5x
10"°%% +59 471.000 0x+0.101 1, with determination coefficient (R*) of 0.65 and root mean squared error ( RMSE) of

0.040 mg/kg. In addition, the predicted value of the

verified sample was compared with the measured value,

7% B #1:2019-06-04
EATR . RERHERIT H (2017A050501031) 3 71545 BHE %1 75 the mean relative error (MRE) was 27.00% , and RMSE
H (2017-ZJ-730) ;) MM AT RHL 10155 B (201807010048 ;)74 was 4.19 mg/kg. In conclusion, it is feasible to monitor

MR A H (2015K]1CX047) the soil organic matter content in South China by using the
EERAN T B(199%4-) &, ] HKETA, -H05 A, EEMNFEE model constructed in this study.
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Table 1 Description of spectral indices
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Fig.3 Correlation between soil spectral index and soil organic matter content
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Table 2 Characteristic bands and correlation coefficients of spectral indices and soil organic matter content

JEIERR FROEB B A AR R AL
G- UM A (REF) 343,281 -0.208
352,765 -0.149

1.2 % R (355 765) =R (343,281 -0.496 **
G FE— 5y (FDR) 587,126 0.426
734,049 -0.288
1 095,892 -0.411

R (s37.126) * R(734,009) * R(1005,80) 0.769 **
ST Z 843 (SDR) 840,227 0.010
930,459 -0.171
727,221 0.032

[ R (840,207 R 930,459 | * R(77.201) -0.537"
SR BB 1g(1/R) ] 769,799 0.232
522,645 0.149

R (522,645) /R (769, 799) 0.669 ™

* FORMMETE 0.05 AKF L BE(OWRE) , ™ FRAHEHETE 0.01 K EBE(NE) .

R3 FRAEERERASHSLEGERE

Table 3 Hyperspectral estimation models based on different spectral indices

A BUE
Ay "
miH AT AR " RMSE @ RMSE
(mg/kg) (mg/kg)
JETE- W S # (REF) T By A fPALRPERREL Y=-0.671 8x+0.022 5 0.30  0.061  0.06 0.040
—JCREREL Y=17.739 0x%+0.532 3x+0.035 1 0.43 0.048 0.05 0.041

—IL KPR Y=-488.250 0x°-39.507 0x>—1.130 2x+0.026 6  0.45 0.047 0.02 0.042

TRE R Y=0.026 7e~'33* 0.26  0.051 0.06 0.049
S 5r (FDR) T B & TRIBALZE ML Y=104 651.000 0x+0.096 2 0.57 0.044  0.69 0.040
—IL KR Y=5%10'""42+43 865.000 0x+0.095 9 0.63 0.041 0.72 0.040

—JCEWREEL Y=5x10"%-5%10"0%%+59 471.000 0x + 0.101 1  0.65 0.040  0.73 0.040

TeROR R Y=0.086 9¢™ 61 0.37  0.042 0.71 0.043
R iy (SDR) W B4 A5 fETEAZEREL Y=-2x10"2+0.033 6 022 0.044  0.55 0.043
—JC RS Y=7%x10%2%-8x10°x+0.034 2 0.24  0.044  0.55 0.043
—ICEIKBREL Y=-6x10%x°-7x10"x2-1x10"x+0.034 3 0.25  0.044  0.58 0.044
PR Y=0.032 2¢~ 107" 0.17 0.044 057  0.043
RGBSR 1g(1/R) 1D BALA AR R%L  Y=0.042 8x-0.029 6 0.47  0.046  0.36 0.042
—JCZIKBEEL ¥Y=0.032 0x>-0.088 9x+0.094 5 0.48  0.043  0.56 0.040
—IJL=WEREL Y=0.014 32°-0.062 8x%+0.102 5x-0.025 9 0.49  0.043  0.49 0.041
TRER L Y=0.013 5038 6= 0.29  0.046  0.41 0.041
XE R Y=0.066 9In(x)+0.008 8 0.33  0.048  0.31 0.042

TR Y=0.022 5% 2 0.23  0.048  0.36 0.041
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Fig.4 Optimal prediction model of soil organic matter ( SOM )

content after reciprocal transformation
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2. 80 mg/kg; SZME AT 5. 98 mg/kg5 23.37 mg/kgZ
6], 45 H 15.38 mg/kg, b fE £ K 5.45 mg/kg;
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Table 4 Comparison between predicted and measured values of soil

organic matter content

Gy ToIE SEINME AxfiRzE MXHRE

(mg/kg) (mg/kg) (mg/kg) (%)

1 8.32 7.83 0.48 6.26

2 17.63 14.29 3.34 23.37

3 13.92 14.70 0.78 5.31

4 15.55 21.78 6.23 28.60

5 15.81 12.04 3.76 31.31

6 17.06 20.00 2.94 14.70

7 16.05 23.37 7.32 31.32

8 15.03 20.53 5.50 26.79

9 9.92 6.13 3.79 61.83

10 16.00 21.27 5.27 24.78

11 14.43 18.85 4.42 23.45

12 16.48 15.65 0.82 5.30

13 16.13 14.16 1.97 13.91

14 18.26 14.09 4.16 29.60

15 10.67 5.98 4.69 78.43

FHME 14.75 15.38 3.70 27.00
bRz 2.80 5.45

THIME (mg/kg)
B 5 THEHVE(SOM)&EXNESTNELR

Fig.5 Comparison between predicted and measured values of

soil organic matter content
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