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Fig. 1  The location of the study area and training areas, and the image of dust from mines and dry lake
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K1 BHE2EAE(S2A)FRERIZEERSH

Table 1 Band settings and parameters of Sentinel-2A

WEE DK mm ERSEEmm ERKIERE/Mm  2S[E)53 R /m

B1 442.7 21 432.2—453.2 60
B2 492.4 66 459.4—525.4 10
B3 559.8 36 541.8—577.8 10
B4 664.6 31 649.1—680.1 10
BS 704.1 15 696.6—711.6 20
B6 740.5 15 733—748 20
B7 782.8 20 772.8—792.8 20
B8 832.8 106 779.8—885.8 10
B8A 864.7 21 854.2—875.2 10
B9 945.1 20 935.1—955.1 60
B10 1373.5 31 1358—1389 60
B11 1613.7 91 1568.2—1659.2 20
B12 2202.4 175 2114.9—2289.9 20
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Fig. 2 Methods and technical flow of this research
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A PR B 18 K/ 36 7 38 4 55 0k 07 9 BEAH ¢
PR/ (RER 5, 2018), WRIEHmFEAGI0E
TEMOSC . RS RRIE S B, B S AR
FEREM I . B HHRRAE de A S 1 32 i AT A B
W, I e i 1 Y I (R AR O 5 DX T R A 1Y
Sy A ISR

3000
2500

2000 |-

T =

1500 -

1000 -

500

0 1 1 1 1 I
400 800 1200 1600 2000 2400
WK /nm
— EWEM — §T AR TR R R

KRN AR STRSIEE I ES a1

Fig.3 Mean reflectance of training areas pixels
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Fig. 4 Comparison of sampling points reflectance curves at different distances to the dust source
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(1) EAZALALER . FIFH /NS 7325 (MNF)
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4.1 MEERERRER

U T R A B R LAY R, I FPCS
Jrek, HASEM RGOS E R AR TR E R

AR XA — AR 5, Il il 1
B 0.32 1 B (AR BR A LA AP 0 HoAl . ol T
I THT 3 2R A O 1 -5 1E RO T A 22 S 2 B
PRAER] DI BN 2L A B, 145 S2A $4 4 B1
(442.7 nm ffHE) . B2 (4924 nm ffHE) . B3 (559.8 nm
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HIBSA (864.7 nm MiiL) I BLEAT F i 73Hr, 3k
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Table 2 Load factor matrix of eigenvector

B
Band1 Band2 Band3 Band4 Band8

A5
Band8A

PC 0.391 0.407 0.431 0.421 0.399 0.399

PC 0.397 0.409 0.065 0224  -0.558 -0.556

PC, 0.828  -0.343 -0.228 -0.361  0.080 0.086
pPC, -0.055 0.730 -0.240 -0.618  0.121 0.100
PC; 0.021 0.126  -0.821  0.499  -0.031 0.243
PC -0.009 -0.013 0.160 -0.107 -0.713  0.6746
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Fig. 5 Comparison of foliar dust information extraction results with different methods
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Foliar dust information extraction and dust source identification in
mining area based on Sentinel-2 data
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Abstract: Remote sensing monitoring of foliar dust is one of the important methods to assess mine dust pollution. Compared with natural
dust, mine dust, enriched with heavy metals, poses a more serious threat to human health and vegetation growth. Recently, most of foliar
dust monitoring carried out inversion and monitoring for the amount of foliar dust, without distinguishing between mine dust and natural
dust in mining areas. In this paper, methods were proposed to extract foliar dust information and to identify dust source, taking the Jiawula -
Chagan Pb-Zn-Ag mining area in Inner Mongolia as an example.

The Feature-oriented Principal Component Selection (FPCS) method was applied to extract the distribution and intensity of foliar dust
based on the analysis of the spectral response characteristics of foliar dust fall for Sentinel-2 data. Moreover, a Dust-source Spectrum Index
(DSI) was proposed based on the reflectance differences between mine foliar dust and natural foliar dust, and DSI was used to distinguish
the extracted foliar dust information between mine dust and natural dust. Then, the correlation between the type of dust source, the intensity
of foliar dust, and the distribution of mine objects was analyzed, and the main mine dust sources and their dust diffusion characteristics were
assessed. Finally, minimum noise fraction and pixel purity index methods were applied to analyze spectral characteristics difference and
mineral composition difference between natural dust and mine dust.

Results showed foliar dust increased the vegetation reflectance in visible regions (B1—B4), decreased the vegetation reflectance in near
infrared regions (B7—B8A), and shifted the red edge of the vegetation to shorter wavelength direction. The spectral reflectance gradually
decreased with the increase of distances away from the mine dust sources, while the spectral reflectance gradually decreased in visible
regions and increased in near infrared regions with the increase of distances away from dry lake dust sources. Mine dust sources and the
affecting vegetation showed reflectance absorption characteristics near 864.7 nm (B8A), attributed to pyrite oxidation. The distribution and
intensity of foliar dust were successfully extracted by FPCS and compared with the reported experience model. DSI could distinguish mine
dust fall from natural dust fall. The extracted mine foliar dust pixels had a strong spatial correlation with the mine objects. The main mine
dust sources in the study area were mine dumps and mine roads, the dust diffusion intensity of mine dumps was greater, and the dust
diffusion of mine dumps spread farther.

The sensitivity of Sentinel-2 reflectance to identify the intensity of foliar dust fall and to distinguish the type of dust source was
verified. FPCS could be applied to extract the distribution and intensity of foliar dust, without ground sampling. The extracted mine foliar
dust pixels were classified into mine dust fall and natural dust fall using the proposed DSI and achieved excellent results. This paper
provided a method for the rapid assessment of dust pollution in mine areas.

Key words: remote sensing, mining area, foliar dust, dust source, Sentinel-2, Feature-oriented Principle Component Selection (FPCS),
Dust Source Index (DSI)
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