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Fig 2 (a) the original spectral curve, (b) the spectral curve after smoothing
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Fig 3

(a) the reflectance spectra of soil samples in each group, (b) the

continuum removal reflectance spectra of soil samples in each group
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Table 2 SSC optimal bands by extremums of the correlation coefficient

/nm
R 1163 6. 1415 45, 1 422 54 3
FFT 1415 45, 1422 54 2
FD 947. 11, 948 21 , 948. 76, 1 411 9 4
SGFD 947. 11, 947. 66, 948 76, 949. 31, 1 411. 9 5
SGSD 1 050. 07, 1376. 24, 1379. 82, 1 394. 11 4
SGSD(Log R) 1394 11, 1 419 2
FDO/Log R ) go0 6071 340 11, 1 544 54, 1 547 97, 1 591 59, 1 554 81, 1 398 23, 1 602 22, 1 605,89 17
SGSD[ Log(1/R)] 1394, 11, 1419, 1 457 81 3
3
Table 3 SSC optimal bands by different r value of the correlation coefficient
/nm
R0, 5) 505 09, 507. 43, 511 51, 512 09, 513 84, 514. 42, 516. 17, 517. 97, 518 5, 520. 24 ~ 521 41, 13
522 57~523. 74, 524. 9~534. 79, 535 95~1 649. 15
629. 6~643. 38, 659. 44~660. 58, 689. 74~697. 15, 698 87~721. 63, 795 71~804. 15,
FETSC.6) 843, 94~1 523 ’92 : : 6
FD(0. 6) 520, 24~524. 32, 946, 56~949, 31, 1411, 9 3
SGFDC(0. 6) 520. 24~524. 32, 585. 79~586. 95, 946. 56~949. 31, 1059. 47, 1 038 6, 1 411. 9 6
SGSD(0. 6) 1057. 85,1042 42~1 050. 07, 1 325. 79, 1 358 29, 1 376. 24, 1 379. 82, 1 394. 11, 1 401 24 8
SGSD(Log R) (0, 5) 61555.1929~660. 58, 941 61~944. 91, 951 51~954. 81, 1 340. 27, 1 343. 88, 1 358 29, 1 401 24, 3
FD(1/Log R)(0. 7) 1340. 27, 1408 35, 1411. 9, 1419, 1457 81, 1461 31 , 1 537 68~1 551 39, 1 602 32 8
SOSDLLo( /I 5) 13" 0 11 | Y o 20, 1410, 1422 54, 1457, 81, 16D 31, 1468 52 .
s s SGSD(Log(1/ R)) s FD(1/Log
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Soil Salt Content and Its Spectral Characteristics During Microbial
Remediation Processes

ZHU Yun', SHEN Guang-rong' ** , WANG Zi-jun', LU Shao-ming®, ZHI Yue-¢’, XIANG Qiao-qiao'

1. Research Center for Low-Carbon Agriculture, School of Agriculture and Biology, Shanghai Jiao Tong University, Shanghai
200240, China

2. Key Laboratory of Urban Agriculture (South), Ministry of Agriculture, Shanghai 200240, China

3. School of Naval Architecture, Ocean &. Civil Engineering, Shanghai Jiao Tong University, Shanghai 200240, China

Abstract In this paper, the soil salt content (SSC) and the associated spectral reflectance were measured and analyzed during
the microbial remediation process of saline soil. The two methods including extremums of correlation coefficients and the differ-
ent ranges of correlation coefficients were used to find the optimal sensitive bands of SSC for eight spectral data sets covering the
raw spectral reflectance, the smoothed spectral reflectance and six different pre-processing transformations of spectral data of sa-
line soil. With this basis, partial least squares regression (PLSR) was used to build relational models between SSC and spectral
reflectance based on full bands (400~1 650 nm) and optimal bands, respectively. The results showed that the optimal spectral
bands for eight spectral data sets, concentrated on 947. 11~949. 31, 1 340. 27, 1 394. 11, 1 457. 81~1 461. 31, 1 537. 68~
1551 39 and 1 602. 32 nm. Taking the coefficient of determination (R*). root mean squared error (RMSE) and akaike’s infor-
mation criterion( AIC) as criteria to select the best model. For the PLSR predicting models of SSC based on optimal bands from
two different ways, the SGSD (LogR) obtained more robust calibration and prediction accuracies than other pre-processing in-
version models. Compared with optimal bands, the full bands using PLSR method could obtain better prediction accuracies on
the whole. Among all of the eight spectral data sets in full bands, the prediction accuracy of SGSD was the best, the correspond-
ing R* and RMSEP of the predicted model were 0. 673 and 1. 256. For the inversion models based on optimal bands, although
there was a slight gap in the prediction accuracy with that based on full bands. they also had their own merits: these models were
much simpler and thus the reducing model computation and modelling speed were more important than improving prediction accu-
racy. The results of this study showed that the method had a great potential for diagnosing and monitoring soil salinization quick-

ly and conveniently in researching the relation between SSC and soil reflectance spectra.
Keywords Saline soil; Microbial remediation; Spectral transformations; PLSR
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