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Abstract. The optical attenuation characteristics of water directly affect the clarity of lake and the survival of submerged macro-
phytes. Using the way of remote sensing to obtain the optical attenuation distribution characteristics of lakes can greatly improve the
efficiency. Lake Daye, located in Huangshi City, Hubei Province, is a typical shallow lake in the middle reaches of the Changjiang
(Yangtze) River. Based on the in-situ survey data from 2017 to 2019, the remote sensing inversion model of Lake Daye water opti-
cal attenuation coefficient (K,) is developed by using Landsat 8 OLI images, and the multi-year temporal and spatial distribution
characteristics and driving mechanism of K, in Lake Daye are analyzed, so as to provide reference for the restoration and manage-
ment of Lake Daye basin. The results show that; the band ratio quadratic model was the best model (K, = 9.61 (B1/B4)%-
2.41 (B1/B4)-6.40) , and its accuracy was R>= 0.79, MAPE = 23.9% , RMSE = 0.89 m™'. The main influencing factors of
K, of Lake Daye were suspended solids and turbidity, followed by chromophoric dissolved organic matter and chlorophyll-a. Moreo-
ver, the K, value of Lake Daye decreased gradually from west to east in space, but it was also affected by wind speed, land-based
input, human activities and microbial activities in some parts. The average of K is highest in summer and lowest in winter. Since

2013, the K, value of Lake Daye has shown an overall downward trend.
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Fig.1 Location of study area and sampling sites
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Tab.2 Mean, standard deviation, maximum and minimum values of physical,

chemical and optical characteristic indexes of Lake Daye

Eiztan SFIMHE brifi2E HKRME F/ME
TN/ (mg/L) 2.06 1.94 4.28 0.15

TP/ (mg/L) 0.206 0.159 0.835 0.050
K,/m™! 2.86 1.01 6.75 0.70
SD/cm 44 12 95 24
Turh/FNU 23.92 11.45 55.13 3.51
SS/(mg/L) 27.15 18.24 75.00 3.50
Chl.a/(pg/L) 19.86 23.43 94.57 1.74
a(350)/m™! 4.92 3.08 10.94 1.84

2% 3 K, 58652485 2 [ i) Pearson #H ¢ 224X

Tab.3 Pearson correlation coefficient between K, and each optical influence index
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Tab.4 Optimal model based on each band or band combinations

BB AR S H FEALA R? MAPE RMSE/m™'

B3 etk K,=-168.11B3+21.57 0.76 25.81% 0.88

B4 —IRETiR K, =2236.60( B4)%-624.74( B4) +43.10 0.78 24.23% 0.88
B1/B3 TRETR K,=11.94(B1/B3)>-3.71(B1/B3)-5.61 0.76 26.73% 0.91
B1/B4 TR ETR K,;=9.61(B1/B4)?-2.41(B1/B4)-6.40 0.79 23.90% 0.89
B1/B5 2tk K,=-8.88(B1/B5)+21.30 0.78 25.06% 0.94
B1-B2 —TIRETIR K, =4742.00( B1-B2)2+392.28( B1-B2) -4.17 0.67 25.78% 0.86
£ B AW Ky=171.64B4+29.30( B1/B4) -5.32(B1/B5) -36.11 0.78 22.94% 0.95
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Fig.3 Comparison between estimated and measured K, (a) and RE distribution of estimated value (b)
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Tab.5 Application comparison of developed K inversion model in Lake Daye

[ERVESSI| /5y R? MAPE RMSE/m™ SCHik

Red FAJ Brek MEAE T K, =-179.12B4+20.96 0.77 23.9% 0.86 [43]
Red B3 Brs Bl K, =1428.20¢ 62054 0.76 24.9% 0.92 [14]
NIR/Green it (i1 K,=10.98In(B5/B3) +10.73 0.56 38.4% 1.64 [20]
Blue/Green $5 %54 K, =0.0004¢!0-13(B2/B3) 0.58 31.6% 1.03 [21]
Red/Blue 25 425 K,=-27.33(B4/B2) +31.31 0.62 27.5% 0.92 [44]
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