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Figure 1. Dust center situations located in Khuzestan province and soil sample location (red points)
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Table 1. Statistical parameters of measured soil gypsum in susceptible area of dust production in Khuzestan province

Parameter
MAX Med Min MEAN cVv ST.DEV SKEW KURT
a1 25.2 7 24.77 0.29 7.3 -0.199 -0.299
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2. The Coefficients of Determination
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Table 2. The results of Statistical evaluation criteria of soil gypsum estimation in susceptible areas of dust
production in Khuzestan province, using SVR and PLSR models

Evaluation Criteria

Preprocessing method

Model Calibration Validation
R? R'I\E/IS RPD R? R'I\EAS RPD
Row 081 442 205 056 586 1.39
SG 080 445 201 056 580 1.40
PLSR FD-SG 086 381 244 061 546 150
SD-SG 076 471 189 054 579 117
SNV 0.81 4.34 2.1 065 498 152
CR 084 399 232 066 512 157
Row 076 632 159 052 781 112
SG 076 630 162 055 770 114
SVR FD-SG 090 252 328 082 378 233
SD-SG 091 225 347 087 356 244
SNV 075 392 157 081 377 233
CR 093 247 371 088 358 249
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Figure 2. The measured and estimated soil gypsum content diagrams in calibration stage: a: main spectra
(ROW), b: the Savitzky-Golay filter (SG), c: the first derivative with the Savitzky-Golay filter (FD-SG), d:

the second derivative with the Savitzky-Golay filter (SD-SG), e: the standard normal variant (SNV), and f:
the continuum removal method (CR).
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Figure 3. The correlation diagrams of spectral reflectance changes due to soil gypsum contents changes in
different wavelengths: a: main spectra (ROW), b: the Savitzky-Golay filter (SG), c: the first derivative with

the Savitzky-Golay filter (FD-SG), d: the second derivative with the Savitzky-Golay filter (SD-SG), e: the
standard normal variant (SNV), and f: the continuum removal method (CR).
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Application of Hyperspectral Images in Quantification of Soil Gypsum in
Center Areas of Khuzestan Province Prone to Dust Generation

Mansour Chaternour ! Ahmad Landi?* Ahmad Farrokhian firouzi®, Aliakbar
Noroozi4, Hosseinali Bahrami®

(Received: June 2019 Accepted: October 2019)

Abstract

Considering that Khuzestan province has a large area of land susceptible to dust generation, novel
approaches such as Hyperspectral images could be used in the determination of soil characteristics.
One of the main challenges in using hyperspectral images for evaluation of soil properties in these
areas is the presence of some compounds such as gypsum which may lead to some errors in
estimating other soil properties. This research has mainly been conducted to determine the soil-

gypsum key wavelength in the dust center of Khuzestan province. To achieve this goal, at first the
original soil spectrum was preprocessed using FieldSpec3 setup via five methods including the
Savitzky-Golay filter, the first derivative with the Savitzky-Golay filter (FD-SG), the second
derivative with the Savitzky-Golay filter (SD-SG), the Standard Normal Variant (SNV) and the
Continuum Removal method (CR). Two Multivariate regression models including Partial Least
Squares Regression (PLSR) and Support Vector Machine (SVR) were used and compared in the
estimation performance of soil gypsum. The results showed that the SVR model had better
performance rather than the PLSR model in estimating soil gypsum. Also, in the SVR model, the
continuum removal method (R%.=0.93, RMSE=2.47, RPD=3.71) and the main spectra
(R%4=0.76, RMSE.=6.32, RPD,=1.59) had the best and weakest performance in estimating soil
gypsum, respectively. It is noteworthy that the continuum removal method (R?4=0.88,

RMSE,.=3.57, RPD\x=2.49) and the original spectrum (R%,=0.52, RMSE,=7.81, RPD\,=1.12)
in the validation group showed the best and the weakest performance, respectively. In the present
study, wavelength ranges around 1450, 1550, 1700, 2100, 2200, 2400 nm which had the highest
level of correlation with soil-gypsum content, was obtained as the key wavelengths of the soil in
sensitive areas to dust production.

Keywords: Continuum removal method, Key wavelength, Savitzky-Golay filter, Second derivative
method, SVR model
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