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Extraction of soil salinization information by combining spectral and texture data in the Yellow River Delta:
A case study in Kenli District, Shandong Province

HUANG Jing, ZHAO Gengxing', XI Xue, CUI Kun, GAO Peng

(National Engineering Laboratory for Efficient Utilization of Soil and Fertilizer Resources, College of Resources and Environment,
Shandong Agricultural University, Tai’an 271018, China)

Abstract: Soil salinization is the key problem that restricts the agricultural development in the Yellow River Delta. It is significant to grasp
the soil salinization information accurately for the protection and development of land resources. In this study, the Sentinel-2 remote
sensing image on April 17", 2019 in Kenli District, which is the core region of the Yellow River Delta, was used as the data source. Under
the softwares ENVI and e Cognition, the GLCM method was used to extract the texture feature information of remote sensing images, such
as Second Moment, Contrast, Entropy, and Correlation. Combined with the speciral feature information such as NDVI and SI, the
classification of saline soil in the reclamation area was identified by preset classification rules. The results showed that four texture feature
statistics of Second Moment, Contrast, Entropy, and Correlation were added, and the spectral information was combined to classify the

saline soil in Kenli District. The overall classification accuracy and Kappa coefficient were 92.4% and 0.89, respectively. Compared with
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the classification method using only spectral information, the overall classification accuracy was improved by 10.5 percent points. The

producer and user precision of each classification category were significantly improved compared with the classification results based only

on spectral information. The classification effect of moderate saline soil was the best, and the producer and user precision were the highest,

which were 95.0% and 95.9%, respectively. In this study, a method of extracting salinized soil information in coastal areas using remote

sensing spectrum combined with texture features was proposed, which improved the classification accuracy of salinized soil and provided a

new way for accurately grasping soil salinization information.

Keywords: Yellow River Delta; soil salinization; spectral signature; textural feature
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Figure 1 Study area location and sampling point distribution
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Figure 2 Remote sensing image of the study area(excluding water

body and tidal flat)
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Table 1 Classification of remote sensing image of saline soil in

the study area
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Table 2 Statistical feature values of texture

e HfH R PIplw) Xf L RE AR S b B AR
Category Mean Variance Homogeneity Contrast Dissimilarity Entropy Second moment Correlation
peh L 22.67 0.83 0.60 0.85 1.49 0.26 0.57
R 22.99 0.69 0.71 0.70 1.37 0.33 0.33
B L 24.76 0.52 0.72 0.59 1.29 0.48 0.21
Ht 25.04 0.48 0.74 0.52 1.13 0.55 0.19
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Figure 3 Classification results of soil salinity in the study area
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Table 3 Classification rules
FEIZE ] Category
B

RN Regulation

(1)NDVI>0.50

(2)81<0.08

(3)0.20<Second moment<0.30
(4)1.00<Contrast<1.20
(5)1.40<Entropy<1.60
(6)0.45<Correlation<0.60

(1)0.20<NDVI<0.50
(2)0.08<81<0.15
(3)0.30<Second moment<0.40
(4)0.80<Contrast<1.00
(5)1.30<Entropy<1.40
(6)0.30<Correlation<0.45

(1)0.12<NDVI<0.20
(2)0.15<81<0.18
(3)0.40<Second moment<0.50
(4)0.70<Contrast<0.80
(5)1.20<Entropy<1.30
(6)0.20<Correlation<0.30

(1)NDVI<0.12

(2)8120.18

(3)0.50<Second moment<0.60
(4)0.60<Contrast<0.70
(5)1.00<Entropy<1.20
(6)0.10<Correlation<0.20
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Table 4 Statistical results of soil salt classification in the study area based on the combination of spectral and texture information

(excluding tidal flats and water bodies)

i 5 SO A A2 S B4
HFH el Classification based on thé.} combin.ation of spectral Classification basedaoznt‘d}‘le texture information
Level Category and texture information
{27045 Pixel number Ji o5 A8 Proportion/9% {4 ICH Pixel number Ji o He A9 Proportion/9%
1 REHh L 3367 821 2.17 1799 646 1.16
2 L 34985 263 22.54 17 862 549 11.50
3 EEHE L 23774 525 15.31 51526 647 33.19
4 Hh+ 93 119 559 59.98 84 058 326 54.15
5 BEFAEHNHARXRZLHRERBEEN
Table 5 Accuracy evaluation of classification results of saline soil in the research area based on classification rules
YRI5 gl HEEHE L rh R FEHRT L Hht
Classification method Category Lightly salted soil Moderately salted soil Heavily saline soil Saline soil
Sk 5B BA A A H NG 92.3% 95.0% 91.9% 86.1%
A 90.9% 95.9% 89.5% 88.6%
MRSPZEHE . 92.4% , Kappa 2 %1:0.89
JEEE Bk A E S 80.1% 84.2% 82.4% 77.1%
iR 82.1% 89.5% 71.8% 72.9%

SRS - 81.9% , Kappa Z2%1:0.75
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