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Abstract: [ Objective] The variation rule of water transparency and the driving factors of its spatial differentiation
were analyzed in order to provide a scientific basis for the management of lake reservoirs and the restoration
of lake reservoir ecosystems. [ Methods] A remote sensing inversion model of water transparency in Pingzhai
reservoir was constructed based on sentinel-2 MSI satellite images and quasi-synchronous measured transparency
data collected on May 18, August 26, and November 14, 2020. We quantitatively analyzed the drivers
affecting spatial differentiation of water transparency using the GeoDetector package in R. [ Results] O The
water transparency of Pingzhai reservoir was most sensitive to the B; band of Sentinel-2 MSI, and the
transparency inversion model constructed by using the band combination B; X B, as the most sensitive factor
had high accuracy (R*=0.81, RMSE=0.11 m, MRE=16.91%). @ The water transparency of Pingzhai
reservoir showed a spatial distribution trend of high in the central reservoir area, low in the upstream region

of each tributary, and low on both sides of the near water body. Water transparency was greatest in November
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followed by August and then May. [ Conclusion] The contents of total suspended solids, chlorophyll a, and

total organic carbon were the main factors affecting the spatial differentiation of water transparency in

Pingzhai reservoir. Total phosphorus, total nitrogen, water temperature, and wind speed affected the spatial

distribution of water transparency by affecting the content of total suspended solids, chlorophyll a, and total

organic carbon in the water.

Keywords: water transparency; Sentinel-2 MSI; remote sensing retrieved; geodetector; Pingzhai Reservoir
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Fig.1 Correlation coefficient between MSI single band and

measured water transparency of Pingzhai reservoir
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Table 2 Single band and band combination correlation

analysis of water transparency in Pingzhai reservoir
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Fig.2 Fitting model (a) and accuracy verification (b) of water transparency in Pingzhai reservoir
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Table 4 Geographic detector variables and indicators for
spatial differentiation of water transparency in

Pingzhai reservoir

K3 ¥ THE T % S AL q {8
TSS 13 mg/L 0.365 7
TOC 14 mg/L 0.479 1
Chl-a ArcGIS 11 mg/L 0.415 7
WT 25 A 4 AE 7 C 0.343 6
WS b S 5 m/s 0.314 6
TP 13 mg/L 0.270 9
TN 9 mg/L 0.219 4

4 ik

4.1 i i
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BB R G R R T B T B (By) Vi
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Table 5 Interaction of influencing factors on spatial differentiation of water transparency in Pingzhai reservoir

ZHAE q E D X, +X, # max(X,,X,) 2 H 45 R L HAEH
WTNTOC=0.597 8 max[ WT(0.343 6),TOC(0.479 1)] B LH 53 8
WTNTSS=0.512 4 max[ WT(0.343 6),TSS(0.365 7)] B WA 34 5
WTNChl-a=0.546 5 max[ WT(0.343 6),Chl-a(0.415 7)] B LA - 34 i
WTNWS=0.440 8 WT(0.343 6)+WS(0.314 6) R A 2 4 3 ik
WTNTP=0.411 1 WT(0.343 6)+TP(0.270 9) R | e il
WTNTN=0.371 4 WT(0.343 6)+TN(0.219 4) R AL M1
TOCNTSS=0.602 1 max[ TOC(0.479 1), TSS(0.365 7)] B XA -4 5
TOCN Chl-a=0.679 9 max[ EC(0.479 1),Chl-a(0.415 7)] B XA T 1 i
TOCNWS=0.576 8 max[ TOC(0.479 1), WS(0.314 6)] B WA 344 i
TOCNTP=0.459 3 TOC(0.479 1D +TP(0.270 9) R AP 2 1 44 5
TOCNTN=0.425 1 TOC(0.479 1D +TP(0.219 4) R E|Eeq e T
TSSChl-a=0.583 2 max[ TSS(0.365 7),Chl-a(0.415 7)] B R 53 8
TSSWS=0.452 6 TSS(0.365 7)+WS(0.314 6) R L M1
TSSNTP=0.425 5 TSS(0.365 7) +TP(0.270 9) R A 2 1 34 ik
TSSNTN=0.419 7 TSS(0.365 7)+TN(0.219 4) R | e i
Chl-aN'WS=0.539 0 max[ Chl-a(0.415 7) , WS(0.314 6)] B WA 53 5
Chl-aN TP=0.438 7 Chl-a(0.415 7)+TP(0.270 9) R S[EE2 o el

hl-aN TN=0.394 2 Chl-a(0.415 7) +TN(0.219 4) R | e i
WSNTP=0.396 6 WS(0.314 6)+TP(0.270 9) R A 2 P g o
WSNTN=0.356 2 WS(0.314 6)+TN(0.219 4) R AP 2 1 44 5
TPNTN=0.327 4 TP(0.270 9)+TN(0.219 4) R EIEEeq e T
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