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Table 1 The statistical results of moisture
content (%) of tidal flat sediments
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Fig 1

E1 #RnBEmREALEEKkENEE
Scatter plot of the measured against predicted moisture content using original spectra of tidal flat sediments

(a): Modeling set; (b): Prediction set
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Fig 2 Low and high frequency information spectrograms of tidal flat sediment

based on discrete wavelet transform (db10 wavelet basis)
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Table 2 Modeling results of low and high frequency informa-

tions of sediment based on db10 wavelet

A, D,
" R RMSEP  RPD R RMSEP  RPD
1 0830 2882 238 0629 4540 1 532
2 0818 2960 2321 0572 4917 1408
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4 0,837 2836 2454 0294 6155 1132
5 0,827 2939 2376 0467 5421 1 313
6 0817 3039 2298 0572 4645 1 495
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10 0,809 3118 2267 0623 4181 1 616
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Table 3 Modeling results of S-D, spectral information of

tidal flat sediment based on db10 wavelet

K 5 K tﬁi’r‘ﬁ% . ‘ ﬁ‘i‘im'{%
R? RMSEC RZ RMSEP RPD
S-D, 0.871 3 127 0. 829 2. 882 2. 388
S-D; 0. 918 2 489 0. 853 2. 658 2. 586
S-Ds 0. 928 2 348 0. 870 2. 500 2. 742
S-D, 0.927 2 365 0. 873 2. 495 2. 748
S-Ds 0. 887 2 927 0. 850 2. 699 2. 541
S-Ds 0.879 3035 0. 845 2. 720 2.521
S-Ds 0. 881 3 005 0. 838 2. 799 2. 456
S-Dsg 0. 846 3 392 0. 834 2. 896 2. 405
S-Dy 0.924 2 408 0. 841 2. 774 2. 466
S-Di 0. 866 3 192 0. 835 2. 804 2. 459
S-Dj-D, 0.924 2 397 0. 878 2. 501 2. 749
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Fig 3 Modeling results of low and high frequency informations of sediment based on sym6 wavelet
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Table 4 Modeling results of S-D, spectral information

of tidal flat sediment based on sym6 wavelet
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Prediction of Tidal Flat Sediment Moisture Content Based on
Wavelet Transform
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Abstract The distribution of water in flat tidal sediments will change greatly in space and time, and the changes will lead to the
changes of biogenic elements in sediments. Therefore, the tidal flat sediment water content data are monitored in real time,
accurately and quickly, which is of great significance to understanding the tidal flat characteristics, grasp the information of tidal
flat biogenic elements, and develop tidal flat resources. This paper collected 115 samples of intertidal sediments from
Dongdayang village, Qingdao city. The visible near-infrared spectra and moisture content of fresh samples, air-dried for 4 weeks
and 8 weeks were measured. The db10 and sym6 wavelet basis were used to transform the original spectrum., and partial least
squares regression was used to establish the tidal flat sediment moisture content model. The low-frequency information An and
high-frequency information D, (n=1, 2, +=-, 10) of the original spectrum were obtained by 10 order wavelet transform. S-D,
was calculated by the difference between the original spectrum S and D,. The moisture content models were established using
A,, D, and S-D, . respectively, and the results were analyzed. The original spectrum model’s R, RMSEP and RPD were
0. 841, 2. 767 and 2. 481. By analysing low-frequency and high-frequency information, after db10 wavelet basis transforms, the
useless information was mainly concentrated in D; and D,, and the accuracy of the moisture content model established by
removing D; and D, was significantly improved, R} was 0. 878, RMSEP was 2. 501, RPD was 2. 749. Through the analysis of
sym6 wavelet basis transform, the useless information was mainly concentrated in D; and Dy, the Ri, RMSEP and RPD by
removing Ds; and Dy, were 0. 87, 2. 475 and 2. 768. Therefore, by analyzing the low-frequency and high-frequency information
using wavelet transform, the interference information of sediment moisture content can be effectively found, and the feature
information can be extracted. The more accurate the tidal flat sediment moisture content model is established, it provides a

theoretical basis for real-time and dynamic monitoring of tidal flat sediment moisture content.
Keywords Tidal flat sediment; Wavelet transform; Moisture content; Visible near infrared spectroscopy
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