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glint spectrum: 705 nm, 842 nm, and 1610 nm, respectively)
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Table 2 Accuracy for different land cover types
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Fig. 5 Schematic diagram of sun glint identification results (RGB refers to the image synthesis method ; near—infrared, red, and

green refer to the bands used : near—infrared band, red band, and green band)
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Fig. 6 Temporal variation of SGI in the Danjiangkou Reservoir
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Fig. 7 Variation of SGI with solar and viewing angles in the Danjiangkou Reservoir



I F5 %5 . Sentinel-2 MSI A4 /K I HEBERS 25

S O3 AR KO s R SRS 2005

42 S|EEHFN

s FEOK PR, S0 AR SRR AR A
FNA S, N SCHARH . T A UL £ 5 . @it
XPRGH . SRS SCGLZIAIE R ST, 45
R Y ) X 5 S o ) B S e S B A o B S B
FRAE B AT W E FIF R (K8), X 5%
GUNNEE A 225 . AUk, BiRgE R F
PALTEN: ', X EERE RN (£2 m/s

ZWND), KRN, RIRWEN,  f ™ AR 1
WREBEA B, ELXUEE /NI BRE 1) 5 A= 32 8 iy DK B
AU A R E (Fox 4, 2007; Groetsch %,
0.5 10
04f 0.8
03} OGLK
021 0455
o1t " 02
. . . . . 0
0% 2 0 2 4
26 [n) A3/ (m/s)
(a) G [ KU 1922 1L
(a) Variation of SGI with zonal wind speed
0.5 : .?'_h¢5$ﬁL;ﬁ;§ 10
o4 ' . *:E ) . 0.8
03 i iﬁ . 0.6 Lr><
02} 04 F
0.1F 0.2
0 0

S0 25 0 25 50 75
AR AN 7 5 R (m/s)
() SGIBAR I A2 1) 6 I K 1925 1k
(¢) Variation of SGI with the combined wind speed

of radial and zonal components

2020; Zhu 5%, 2024); Hk, FHLHKER
Sentinel-2 MSI S8 A S HEBE AR ™ &, JL-FH—
SOU G K 2 s/ B REGOT, TR,
KGR ME LA — 0 3o B, L 2= A7 2815850 T X
R K TR R R, R R R 5 AR
AT DA i R B R XU 1 S T OC R AN B 2 i A
PR, HEEZFTEW, HARGIFAGEX
W IRE 5 559 3 B ), (EL E T AT A AR R
FROG, BT R PH AR RE . T ORI o 3 v BE AR OG
AT A AR A SCIAAAE B 3 IEAH G IS, (B
ST F RN SR A B OCHK

K8 FFI K SGIBE X IR ARk,

Fig. 8 Variation of SGI with wind speed and air temperature in the Danjiangkou Reservoir
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Table 5 Satellite—based scheme for mitigating water surface sun glint
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Empirical study on the spatial-temporal distribution and formation
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Abstract: Water surface sun glint is a significant source of contamination in water remote sensing imagery. Sun glint phenomena are
widespread in Sentinel-2 MSI images, severely limiting the application of Sentinel-2 MSI data in water remote sensing. From an empirical
perspective, this study conducted sun glint distribution extraction, analysis of spatial-temporal patterns, and investigation into the causes of
sun glint in five typical study areas. This study developed a water surface sun glint extraction algorithm based on the UNet model, with an
overall accuracy exceeding 96%. Research on the spatiotemporal distribution patterns of water surface sun glint was conducted on the basis
of the extraction results. Water surface sun glint in Sentinel-2 MSI imagery exhibits distinct regional and temporal distribution patterns. In
some severely affected areas, the frequency of sun glint occurrence reaches up to 80%, with the average glint-affected area exceeding 30%
per image. The occurrence of water surface sun glint is primarily influenced by solar angle, viewing angle, latitude, and orbital position,
while inland small water bodies show minimal direct correlation with meteorological factors such as wind speed and air temperature.
Adjusting imaging time, viewing angles, and imaging methods can effectively reduce the frequency and intensity of sun glint. On the basis
of the quantitative evaluation and empirical analysis of water surface sun glint in Sentinel-2 MSI imagery, this study validates the formation
mechanism of sun glint, providing data support for physical models and the mitigation of water surface sun glint in subsequent satellite
missions.

Key words: Sentinel-2 MSI, sun glint, spatial-temporal distribution, formation factors
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