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Study on the Method of Extracting Information of Mineralization Alteration by using Remote

Sensing in High Vegetation Coverage Area

Taking Daqiao-Shixia Area of Xihe County, Gansu Province For Example

SU Hu, CHEN Meiyuan, ZHANG Danqging. JIN Zhonge, YANG Jing

(Geological Survey of Gansu Province, Lanzhou 73000, China)

Abstract: Vegetation coverage can affect the results of remote sensing mineralization alteration
information extraction in high vegetation areas. Using ETM and Aster image data in Dagiao-Shix-
ia area in West Qinling, this study discusses the method of extracting information of remote sens-
ing mineralization alteration while suppressing the interference of vegetation, and puts forward
the a method of multi-data superposition analysis. Such methods as “mixed pixel method to elimi-
nate interference”, “multi-level separation technology to analyze band correlation”, “multivariate
data superposition analysis method to enhance alteration information” and “normal distribution
threshold segmentation method for graded extraction” were used to extract iron staining and hy-
droxyl anomaly in remote sensing of the study area. The iron staining anomaly area accounts for
1. 63% and the hydroxyl anomaly area accounts for 1. 26%. the correlation ratio between mineral
deposits and remote sensing anomalies is 45. 5%. It indicates that this method is effective in ex-

tracting remote sensing mineralization alteration information in areas with high vegetation cover-

175 B 8. 2019-04-01 ;48 [B] B #8 : 2019-10-30
HEE&TB b E H AR H 7R e 08 254 Hi BT 8 A 5 R W 35 H (0747-1861SITCN150-66)
TEE B AT 75 8 (1986-) , 35, TRR UM, 32 28 A58 IX 3 b ot | 8 J88 3 % W07 7™ M B 28 T.4F . E-mail: Suhu2009@126. com



%1

T P2 A e AR o DX ™ e ol AR R R RO IS I

VLH 74 48 74 ] B SRR — A7 et 1X g 491 147

age, and has certain significance of ore demonstration.

Keywords: high vegetation cover area; remote sensing mineralization alteration information; ex-

traction method
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Fig. 2 The Tectonic sketch of the study area
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Fig. 4 Spectral characteristics of some vegetation and rocks in the study area
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Fig. 10 Contrast of image interference effect(a. uninterference; b. mixed pixel decomposition to interference)
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Tab.1 Principal component analysis of ETM+ data alteration information in the study area
BRAF [] A Band1 Band2 Band3 Band4 Band5 Band7 FEAEAE TR (V) B A%

PC1 0. 333 702 0. 364 104 0.429 626 0. 358 496 0.471 982 0.469 261 2 963.916 5 92. 324 92. 32
PC2 0.331 417 0.254 623 —0.051 097 0.656 358 —0.446 603 —0.438 701 157.958 5 4.920 3 97.24
PC3 0.175 25 0.288 328 0.551 644  —0.484 919 —0.580 155 0.100 586 64.412 2 2.006 7 99. 25
PC4 —0.270 801 —0.004 285 —0.297 267 0.280 828 —0.474 602 0.730 869 11.507 2 0.358 4 99. 61
PC5 0.591 858 0.320 575 —0.635 542 —0.351 467 0.050 159 0.130 298 10.241 9 0. 319 99. 93
PCé6 —0.569 618 0.785 287 —0.127 352 —0.055984 0.115914 —0.161 465 2.2915 0.071 4 100
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Fig. 11 Two-dimensional scatter diagram of ETM+ data band in the study area
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Tab. 2 Eigenvector matrix of ETM1345 band combined

principal component analysis

S Bandl Band3 Band4 Band5  fF &8 ()
PCl1 —0.416  —0.529 —0.4545 —0.5835  91.35
PC2 —0.306 8 0.1584 —0.7025 0.6223 5.53
PC3 —0.2659 —0.707 0.4097  0.5114 2. 69
PC4 —0.8137 0.4417 0.3634 —0.1034 0. 44

FR3 Asterl234 FRAAGEN T AINNFERSERER
Tab. 3 Eigenvector matrix of Aster1234 band combined

principal component analysis

25 Band1 Band?2 Band3 Bandd {5 E (%)
PCl  —0.4694 —0.5182 —0.5153 —0.4956  96.37
pPC2 —0.3341 —0.5557 0.7526 0.115 2.01
PC3  —0.257 —0.1994 —0.3927 0.8602 1. 44

PC4 —0.7759 0.618 8 0.1177 —0.034 6 0.18

F4 XTHEMNEBEEHBASGERS S EREERR
Tab. 4 Eigenvector matrix of composite principal component

analysis of mixed data

S ETM3/ AST2/ ETMI1345 ASTI1234 fF5E &
ETM1 AST1 -PC4 - PC4 (%)
PC1 0. 0055 0.0125 0.9826 0. 1854 76. 14
PC2 —0.0206 —0.0007  0.1855 —0.9824 23.77
PC3 —0.4378 —0.8989 0.0116 0.012 0.07
PC4 —0.8988 0.4379 —0.0039 0.0178 0.02
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Tab. 5 Eigenvector matrix of ETM1457 band combined

principal component analysis

S| Band1l Band4 Band5 Band?7 (EEH (%)
PC1 0. 397 0.432 7 0.577 9 0.566 7 91. 47
PC2 0.361 6 0.736 6 —0.3914 —0.4165 6. 60

PC3 0.5527 —0.3234 —0.6035 0.4751 1. 44

PC4 0.637 3 —0. 407 0.3855 —0.5288 0. 49

F6 Aster1358 HEAGER T DGR EERER
Tab. 6 Eigenvector matrix of Aster1358 band combined

principal component analysis

Byl Band1 Band3 Band5 Band8 {EE & (%)
PC1 0.472 6 0.521 8 0.491 5 0.512 7 96. 34
PC2 0.140 8 0.7503 —0.473 3 —0.439 6 2.48
PC3 —0.8614 0.405 2 0.287 1 0.106 5 1. 04
PC4 —0.1215 0.0263 —0.6723 0.7297 0.13

R T Aster1348 R HE T A4 2 T K FFAE B & 5 B R
Tab. 7 Eigenvector matrix of Aster1348 band combined

principal component analysis

25 Band1 Band3 Band4 Band8 & & (%)

PC1 0.468 1 0.518 2 0.504 5 0.507 7 96. 55

PC2 —0.1339 —0.758 0.412 8 0.486 9 2.23

PC3 0.8572 —0.3786 —0.3433 —0.0627 1.09

PC4 0.1677 —0.116 1 0.676 2 —0.707 9 0.13

X F R RIS R ERE IR A MR EE
B,k $ C1. ETM5/ETM7; C2. ETM1457 — PC4;
C3.Aster1358 — PC4;C4. Aster1348 — PC4 %5 4 4
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Tab. 8 Eigenvector matrix of composite principal component

analysis of mixed data about hydroxyl groups

ETM5/ ETMI1457 -AST1358 - AST1348 - {5 & &

251
ETM7 PC4 PC4 PC4 %)

PC1 0. 000 5 0.995 1 0.005 7 0.099 2 70. 98
PC2 0.0248 —0.0672 0.7727 0.630 7 17. 05
PC3 —0.0267 —0.0731 —0.6337 0.7697 11. 96

PC4 0.9993 —0.0008 —0.0361 0.0048 0.01
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Fig. 12 Statistical histogram of remote sensing anomaly data in the study area
(a. Iron-staining anomaly; b. Hydroxyl anomaly)
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Fig. 13 Extraction results of remote sensing anomalies in the study area
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