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Fig. 1 Geological sketch of Zabuye basin
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1—Spring; 2—river; 3—lake; 4—basin boundary; 5,6—Carboniferous (Lower Carboniferous, Lower Permian—Upper Carboniferous) ;

7—Permian(Middle Permian) ; 8,9 Cretaceous; 10,11—Paleogene (Paleogene, Eocene Oligocene) ; 12— Neogene (Miocene) ; 13— Quaternary
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Fig. 2 Technology road map of inversion method
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Fig. 3 Distribution map of sampling sites in Zabuye
salt lake in 2017
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Fig. 4 Schematic diagram of inversion data
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Fig. 5 Results of lithium concentration inversion in
Zabuye salt lake in 2017
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Table 1 Spectral characteristic data of salt lake sampling points
%5 Band 1 Band 2 Band 3 Band 4 Band 5 Band 6 Band 7 PR (mg/L)
1 318 174 932 858 —85 —21 —3 568.116533
2 185 57 722 607 —32 —13 —6 559. 689576
3 257 119 807 645 —36 —7 —3 566. 204226
4 295 189 1186 1239 —40 —7 —2 448. 438137
5 259 145 682 535 1 —1 0 537.202686
6 289 165 731 579 4 —1 —3 493. 249638
7 245 122 625 455 —27 —5 —1 537.081054
8 51 —44 611 523 —178 —7 1 549. 729847
9 236 130 667 538 3 0 0 563. 893008
10 236 125 664 537 1 —4 0 565.42182
11 394 236 819 722 —59 —15 0 539. 797397
12 286 162 666 502 4 —1 —1 535.675902
13 291 157 642 473 5 0 2 547. 287959
14 272 148 673 528 —2 —1 —2 519. 87349
15 281 154 702 554 4 —7 —2 469. 825309
16 305 171 689 530 2 —4 —1 509. 271258
17 402 235 907 775 —29 —9 —4 520. 997435
18 248 125 676 529 5 —6 —1 536. 745855
19 274 151 662 514 3 —6 0 495. 364998
20 286 157 683 529 3 —7 0 496. 701715
21 313 175 662 497 2 —7 0 436. 19445
22 224 88 779 632 —46 —16 —4 540. 380715
23 139 30 888 876 —69 —22 —7 522. 0557
24 270 142 688 518 —20 —11 —2 428.149337
25 237 110 633 476 —13 —9 0 424. 693483
26 216 90 744 611 —19 —10 —2 534.903519
27 282 149 637 506 —23 —11 —4 489. 085784
3% 2 LightGBM B #5 E T
Table 2 Model accuracy evaluation of LightGBM
FID FE 5 SBRAE (mg/L) BMAE (mg/1) A X R 22 I
0 70101 568. 116533 510. 616 0.101212568
1 70201 559. 689576 534. 337 0. 045297567
2 20301 566. 204226 546. 615 0. 034597456
3 20401 448. 438137 522.895 0.166035974
4 720501 537.202686 525.68 0. 02144942 R4
5 20601 493. 249638 509. 084 0. 032102126
6 70701 537.081054 534. 969 0. 003932468
7 70801 549. 729847 534. 969 0. 026851093
8 70901 563. 893008 551. 954 0.02117247
9 71001 565.42182 551. 954 0. 023819067 W E
10 71101 539. 797397 527.212 0. 023315038
11 71201 535. 675902 497. 438 0. 071382532
12 71301 547.287959 497. 438 0.09108543
13 71401 519. 87349 480. 842 0. 075078824
14 71501 469. 825309 509. 084 0. 083560188
15 71601 509. 271258 494. 885 0. 028248714
16 71701 520. 997435 510. 616 0. 019926077
17 71801 536. 745855 518. 605 0. 033797848
18 71901 495. 364998 497. 438 0.004184797
19 22001 496. 701715 494. 885 0. 003657557 IE4E
20 72101 436. 19445 497. 438 0.140404239
21 72201 540. 380715 534. 337 0.01118418
22 72301 522. 0557 534. 337 0. 023524884
23 72401 428.149337 479. 821 0. 120686075
24 72501 424.693483 508. 879 0.198226534
25 72601 534. 903519 520. 526 0.026878715
26 22701 489. 085784 482. 374 0.013723122
AVE : 0. 053530925 RMSE ¢ 10. 2869 R? : 0. 867
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Remote sensing inversion of lithium concentration in salt lake using LightGBM :
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Abstract

The mineral resources such as lithium and boron in the saline lakes of Qinghai Tibet Plateau are of
great economic value. The content and spatial distribution of lithium, boron and other mineral resources
are the focus of salt lake observation, which has important significance for the development and utilization
of saline lake resources. Using remote sensing technology to carry out saline lake observation can overcome
the shortcomings of traditional observation station, such as discontinuous data, time and labor intensive,
whilemachine learning algorithms can quickly and efficiently mine remote sensing data information.
Therefore, based on landsat-8 remote sensing image data, this paper uses LightGBM algorithm to carry
out remote sensing inversion of lithium concentration in north lake of Zabuye salt lake in Tibet. After a
series of experimental steps, such as the acquisition of spectral data of sampling points, the construction of
LightGBM regression model of lithium concentration, and the inversion of lithium concentration in salt
lake, the final model evaluation results show that the average relative error is 0. 053530925, the root mean
square error is 10. 2869, and the chi square is 0.867. The model has a high degree of fitting with the
measured data. The inversion results show that: in the whole of north lake the highest lithium
concentration is in the southeast waters, and the lowest is in the midwest waters; the confluence of rivers
and the Qiulinanmu spring group lowers the lithium concentration in the nearby waters; for travertine
island, which is located in the low lithium concentration area in the middle, the confluence of springs in the
island makes the lithium concentration in the nearby waters higher, which is consistent with the actual
situation. Through the inversion research in this paper, the feasibility and accuracy of LightGBM machine
learning algorithm for fast inversion of saline lake lithium concentration are proved. At the same time, it
provides technical explanation for remote sensing inversion of other salt lake mineral resources, and lays

the foundation for subsequent salt lake resource assessment.
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