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Research Process of Remote Sensing Inversion of Soil Heavy Metal Pollution in Mining Area
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Abstract; With the intensification of mining in industrial and mining enterprises, and the increase
of waste gas discharge and wastewater irrigation, heavy metal pollution in the surface soil of mining
area has become a hot environmental issue. How to grasp the spatial distribution of heavy metal
content in the mining area quickly and efficiently is a prerequisite for the assessment of mining risk.
Because of the special reflection characteristics of soil heavy metal in remote sensing spectrum, re-
mote sensing technology has gradually become a new technical means of soil heavy metal pollution
inversion in mining areas, which provide a new opportunity for regional environmental pollution e-
valuation. This paper summarizes the technical methods and advantages and disadvantages of
ground measurement and indoor inversion, multispectral and hyperspectral inversion, direct and in-
direct remote sensing for soil heavy metal pollution in mining areas, and compares and analyzes the

accuracy and improvement methods of different inversion models. The research trend in the future is
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prospected. It provides important scientific basis and decision support for exploring the feasibility of

retrieving soil heavy metal content in remote sensing technology, improving the ecological environ-

ment, evaluating soil quality and planning of mining area.

Key words: mining area; soil heavy metal pollution; remote sensing retrieval ; high spectral
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Fig.1 Research status of heavy metal pollution in soil of mining area
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Table 1 Comparison of heavy metal pollution methods in mining area
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Fig.2  Soil hyperspectral reflectance curves measured
in Baoji loess covered area
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Table 2 Comparison of advantages and disadvantages in remote sensing spectral inversion for heavy metal pollution in mining area soil
ST RKES s BRI
- e L Bk, TR R SRR, 50 B R AR & 5 2
gj]ﬁlg@}@z %iﬁl&f@@?}fﬁfiﬂff‘{ﬂifﬁ ?Tjﬁfﬁ‘&%ﬁ/ Tj(ﬁ ﬁ(fEﬁ J\ %X(K&&T/{%dzﬁ Il—Jﬁ

PR A

1o T R TR AR S I B

PR TN B ey, I 2 i

B AT B, TR BRI
Bl B, T B, Rdi Fie 4k E i A

TRRBGGELE
W RS P RO BRI SRR, BRI 20
PR
- B TR TR T G I (Y T F R 2,
e A RS YL




114 - s SRS |

2019 4F

3 R GEG AR B

3.1 Zr&MEEMIFHH

ZICE M A MR AT A AR A LR 2
ZARRMEAEHEE R, 240 A B s L e d
A AT AT E Al R AR i, WS R BGE LT, R
(1 BEA SR 28 (e sy, ooy, ) RO AL, AT LA £
PO« SRR &y Z A R, BAA Ly
A=) o B FHIFER ALY T, 7E AP
KAy FE AR S A e e s )z M
TP 0 SR ) B, I B R B S X
T 2 J0 0T AT 2 A RE DG e, 40 e mT DA P ks
i 5 R A7 R A T A2 A B e L R Ak
A AU\ TR (HT - 1) s ) &
A i BUR SR B, JT R T AE PR A 0 X R
R 44 AEROE S X R Co B & B8URE, 8
B2 AR, J#7 Cu B 1 5B R EZ
] AR ML R B 2R, O A R 4R B B IERE A R 47 58
S UE, 18] 45 A AE B ' 1% B B S SR 3R I 4 X Cu
B o 2T NS ATORS BE A MO T i B
T HE, PR 2203 S i e IR 2 IR % .

Y =B +Bix +Byx; + 0 +B,x, (1)

Kb,y AEEGEEEE,B N EIHRL,x N i
BB U3

3.2 EMIaH

W 43 43 7 ( Principal Component Analysis,
PCA) , 2 —Fh il i 1R A8 22 e —2H n] BEAFAEAH G 1
(1) 25 ot e 48 oAy — L AH ST B EAS A SE I LA B
+ RS X A R ) e — R AR B
BEAE Tk o AR Ay BBAE HE A7 0 5 0 B 19 3o
o W s D BB B R RS . TR S
TG PBRZ WA T, REUE ZBRITUAR P B, PRk i
A T B W A AR e B S R I

W 2500 R FH 3 AT 40T 19 7 12, % BRIk
R4 H +- 4 FE 4| Ni Cr.Cu 585 Fe 8K,
Hg &5 58078 496 nm UG R EEAHSE, 53+
B TE 2 210 nm JZ 5] % 5 F 456 ; Limei Cai 265"
A FE B3 53 B 8105 4 O =2, A 400 HE M A v 8
T E R S A, i T R R Z A Y
KR SGEMmFREE

3.3 wE/NFEEFHH
fiwfe /N e [l ), W FFPARLRE i, Je— Rl ak

OEIves A CIVE R ¢ TiRr N Aives-a A LI = g TR
B [ AR 2 E R R R, RE R 26T AR S
P B D RN B AR S WA 2 S EGHR /R)
77 AR R A [T 2R B0, T TR 2R X 430 B 1
it/ N ZFE WA 2 & T Zonge b nl A 3250
SIHTRIAN T SR EO6 B AR R x OG5 I B
) MALE y(EaJE S ) #F B A mcEif R EE
(I ¢, B A 53 A 5 238 SR IE, B 2 5K 3
BRI o R ] R FEAS D B 22 H AL 1 [
S, S MR PR L R R A AR R R
AR AR X 8 22, 40 52225 ) P 86 06 3% 38 S Y
B EEGATIG - LS G, LS PLSR [l , 43
BT T HEAR A F 8 R X T 4 e s e R B, SR 3R W]
XSGR YCTE A T AR H A B PR A A AR R k17
VNIR 1 TIR S35 20 G | 228 W] i Ay vk, R ]
REPE =y 0t - 49 4 B i 0 BONRG BE , HO S Im)
YU E SR Heg (45 ROk FE , VNIR F1 TIR 56
A T T4 SR 15 YL LS R T 47 15 Siebielec ™ %
B F P 20 A0 G35 FL Tarnowskie Gory 7 X B b
T4 HE 4 )8 Cd Cu Ni Zn Fe &R B &N T
ZIAMERE , IF HAS A 20 A 68 vT DL kA 34 [H]
TR 4R S i R DT BT A Hy-
perion FLAGAEHE G KA W 4R 55, 455 i e/ — 3¢
a1 )= 7 VA AR = VLR X R 3 G e A i Al
1T
3.4 MEMEDH

125 D) 4% 3 A 0 2 — i Y A A S i L
He B ) S8 7 =, d R 0 Ak BB T B
B, S — B2 AT 2%, MO8 TR 22 1A% 3, B ot
T SN AR B EAE i AR K R S R EAE N
iy 12 AEBRS T8 B — T A% 386 9 ol 22 I 245 3 BT ASE 7
A A5 A4S BN KIS ICHRE Sy Rl
G iR A U0 =, IO 45 SR e, PR AN
BELTF 22 on k10003 5 e i 7k .
BSEE OIS T BTN I R 20 R4 ik S T B P
SHEW T X B T Cu TR SR X2
MR B R G SR TR, X v O SRR
PRI - T % i E R B AN
Meiling Liu %" £ & 1 FH 0 2545001 o 28 109 45 455 7
557N AR A ST A B, T T AR R S X 4
IEREE 7RISR 2

WEATA , /D I mE 43 B 7 ik i e
T N R, OB AR 2 T A [ H A 5 T



3906 H 1

FREY A A X R T Y R S - 115 -

2

B4 INEERMERSEES T

Fig.4 Inverse analysis of wavelet transform neural network
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Table 3 Comparison on regression method
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