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Table 1 Band information of Landsat8 OLI

= Z N WB/um  FRHERm 2B PR /m
Band 1 Coastal  0.433~0.453 30 —
Band 2 Blue 0.450~0.515 30 30
Band 3 Green 0.525~0.600 30 30
Band 4 Red 0.630~0.680 30 30
Band 5 NIR 0.845~0.885 30 30
Band 6 SWIR 1 1.560~1.660 30 30
Band 7 SWIR 2 2.100~2.300 30 30
Band 8 Pan 0.500~0.680 15 15
Band 9 Cirrus 1.360~1.390 30 —
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Fig. 1 Extraction of waterlines
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Fig. 2 Water area of Zabuye Salt Lake in 2014-2015
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Table 2 The waterline changes in 2014-2015

NALKE /m

iR A fk i /m
2014-09-09  2015-09-03

b 62009 52620 -9389

(R0 67772 55193 -12579

ait 129781 107813 21968
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Fig. 3 Changes of water area in 2014-2015
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Table 3 The water area changes in 2014-2015

[T, R0l )~ F) 7K S T AR

W AL m®
2014-09-09  2015-09-03

it 108271000 99838800 -8432200

3] 42593000 35734200 -6858800

&t 150864000 135573000 -15291000
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Fig. 4 Changes of water area in spring, summer and

autumn, 2015
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Fig. 5 Waterline superimposed in spring, summer and
autumn, 2015
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Table 4 The waterline changes in spring, summer and autumn, 2015
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biB

# ] 774 H—H H—Fk H—Fk
B0 63089 60900 52620 2189 -8280 -10469
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Fig. 6 Changes of water area in spring, summer and
autumn, 2015
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Table 5 The water areas in spring, summer and autumn, 2015

WA TR Y/m? AL m?
Wk
7 2 K H—H H—Hk H—rk
It 101377000 108336000 99838800 6959000 -8497200  -1538200
P ) 38165400 40453200 35734200 2287800 -4719000  -2431200
wit 139542400 148789200 135573000 9246800 -13216200  -3969400
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Table 6 Band information of GF-1

Bk W BB E U/ um 7 [} B /m
Band 1 Coastal 0.45~0.52 8
Band 2 Blue 0.52~0.59 8
Band 3 Green 0.63~0.69 8
Band 4 Red 0.77~0.89 8
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Talbe 7 Correlation coefficient between water depth and
spectral response parameter in autumn, 2015

. R ZREL
Landsat8 1 Bt : -
B[] i
OLI1 -0.790 -0.533
OLI2 -0.772 -0.463
OLI3 -0.824 -0.497
OLI4 -0.852 -0.782
OLI5 -0.207 -0.675
OLI6 -0.101 -0.472
OLI7 -0.155 -0.486
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Fig. 7 Inversion results of water depth based on Landsat8 remote sensing data
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Table 8 PCA results of salinity

P I A e Lo
% % )% %
R BAN KRB r 0.650 0702 0289  0.109
XA 3 1E P 0.000 0.000  0.083  0.522
AN 37 37 37 37

8 ACIE R — AR T AT, 6 PCFNER B S 34(E
AEYER v SvAEUEpry
Y=27.778 +0.001PC,
FRBNREARAE S DR LA IR ZE LR HE R F 11
SR MR Z G RS PCRMIE R B E 5] 0.932. MR
SER S PO TR FE R ST )
Y=27.449 +0.001PC,
R R A S A 8 iR .

Jt# e/ %

I 25 099~27 833
B 27 834~27 863
I 27.864~27 878
) 27.879~27.892
[ 27 893-27.907
[]27.908~27.922
[ ]27923~27.967
[ 27.968~28.072
[ 28.073~28.221
[ 28.222~28.908

W ERBE/ %
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I 29.095-29.338
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Fig. 8 Inversion results of salinity based on GF—-1 remote
sensing data
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Table 9 PCA results of B.Os

¥ HBoE H=F HiE
% % % S %
Fe IR FRAH I R B 0.634 0.674 0377  0.287

WM B AE P 0.000 0.000  0.022  0.085
AR AN 37 37 37 37

VAR L
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Fig. 9 Inversion results of B.O; based on GF-1 remotes
sensing data
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Fig.10 Inversion results of Li based on GF—1 remote
sensing data
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Monitoring of the dynamic change of Zabuye Salt Lake: A remote
sensing approach

XU Wenning, BU Lingzhong, KONG Weigang, ZHENG Mianping , NIE Zhen

Institute of Mineral Resources, Chinese Academy of Geological Sciences, Beijing 100037, China

Abstract Monitoring based on remote sensing provides more information as compared to the in situ monitoring from a macroscopical
viewpoint. This paper proposes an optimized method for monitoring the lake from the orbit. First, we identify the lake shorelines and obtain
the area of the surface brine from OLI Landsat8 satellite data. Then, we compare the lake areas obtained for the year 2014 and three
seasons of the year 2015. A subtle decrease is observed from the year 2014 to 2015, in contrast with the general increase trend for Zabuye
in the past decades due to the climate change, indicating the influence of the exploitation, which shows that the lithium production should
be rational. Besides, the brine depth, the salinity, the lithium and boron concentrations for Zabuye Salt lake are retrieved quantitatively
using the GF-1 multispectral data, and the results are in good consistency with those measured in situ, showing the reliability of our
methods.

Keywords Zabuye Salt Lake; dynamic change; monitoring by remote sensing; Li/B concentration; quantitative retrieval
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