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Table 1 The statistical results of carbon (g + kg™')
content in soil samples
IR BRI BORME BoME PIE FRdEE
S1 120 7.404 0. 860 2.077 0. 892
S2 41 9. 487 5.177 7.001 0. 853
S1+S2 161 9. 487 0. 860 3. 331 2. 320
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Fig. 1 The spectra 1 and spectra 2 of sediment samples
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Table 2 Model evaluation of carbon content

detection in marine sediments-PLSR
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i‘ﬁﬁ%{)‘( 1 1. 000 0.039 0. 786 1. 018 2.032
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Table 3 Model evaluation of carbon content

detection in marine sediments-BPNN

e i AR i : RS
R? RMSEC R? RMSEP RPD
HeigAe 1 0.961 0. 492 0. 809 0.936 2.212
Heig i 2 0. 894 0.814 0. 690 1.176 1. 760
ZRhE g 0.944 0.596 0.814 0. 926 2.235
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Table 4 Model evaluation of carbon content detections in

marine sediments for various spectral bands

e i B HEHE (s
/nm R? RMSEC R? RMSEP RPD
180~280 0.111 2.302 0. 190 1. 901 1. 088
280~380 0.221 2.155 0.312 1. 755 1.179
380~480 0. 444 1. 820 0. 442 1. 534 1. 349
480~580 0. 555 1.628 0. 486 1.510 1. 370
580~680 0. 806 1.075 0.718 1. 101 1. 879
680~780 0. 827 1. 014 0. 781 0.972 2.129
780~880 1. 000 0.011 0.683 1. 184 1. 748
880~980 0. 546 1. 646 0.512 1. 440 1.437
980~1 100 0.017 2.420 0.058 1. 992 1. 039
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Table S Model evaluation of carbon content detection in
marine sediments (from 530~780 nm to 630 ~780
nm)

i ke B SRR RS

/nm R? RMSEC R RMSEP RPD
530~780 1. 000 0. 046 0. 833 0. 860 . 407
540~780 0.948 0.556 0. 862 0.774 672
550~780 0. 950 0. 547 0. 867 0. 756 736
560~780 0. 949 0.552 0. 868 0.751 754

570~780 0. 944 0.579 0. 855 0. 794
580~780 0. 943 0. 585 0. 854 0. 796
590~780 0.942 0. 590 0.852 0. 802
600~780 0.938 0. 607 0.851 0. 804
610~780 0.937 0.614 0. 845 0. 819
620~780 0. 934 0.627 0.835 0. 845
630~780 0. 930 0. 648 0. 828 0. 868
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Fig. 2(a) Fitting results of multispectral fusion in 560 ~790 nm range-PLSR
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Carbon Content Detection of Marine Sediments Based on Multispectral
Fusion
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Abstract The change of carbon in marine sediment is the information bridge between the past and the future of the marine
ecosystem, which reveals the law of the marine ecological process. Therefore, the research on the carbon content of marine
sediments plays an important role in mastering the carbon cycle law of the marine ecosystems, studying the global carbon cycle,
and studying the response and feedback to climate change. Spectrum technology is a fast and non-destructive measurement
method, which has been widely used in quantitative analysis. Multispectral fusion based on spectral technology. through the
combination of multiple spectral data, we can get more information than a single spectrum, which is conducive to the analysis of
substances. In this paper, multispectral fusion was applied to the study of carbon content in marine sediments. 161 samples of
Qingdao, China intertidal sediments are taken as samples. The visible near infrared spectra of sediments were collected by

QE65000 spectrometer (spectrometer 1) and AVANTES optical fiber spectrometer ( AvaSpec-ULS2048) (spectrometer 2),
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respectively. The spectra of the two spectrometers were fused, PLLSR and BPNN were used to establish the carbon content
model. The results of PLSR modeling showed that the results of multi fusion spectrum were better than that of spectrometer 2,
slightly lower than that of spectrometer 1, and the RPD value was 1. 968. The results of BPNN modeling showed that the results
of multi fusion spectrum were better than those of two single spectrometers, and the RPD value was 2. 235. The spectra after
multispectral fusion were divided into several bands to find the characteristic bands of carbon in sediments. By analyzing the
results of the multispectral fusion model, 560~790 nm was the best, the R: was 0. 949, the RMSEC was 0. 550, the R} was
0. 874, the RMSEP was 0. 733, and the RPD was 2. 823. Compared with spectrometer 1, spectrometer 2 and multispectral
fusion, the prediction effect was significantly improved. Therefore, using the multi fusion spectral characteristic band to
establish the model of the carbon content of marine sediments can improve the prediction results of the carbon content in marine
sediments. It can establish a more accurate model of the organic carbon content of sediments, which will lay a foundation for the

rapid determination of the organic carbon content of sediments.

Keywords Marine sediments; Multispectral fusion; Carbon; spectroscopy
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