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Abstract

This article takes the typical grassy lake Wulansuhai as the research area and constructs a repre-
sentative quality control and optical classification method for remote sensing reflectance of major
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water types based on the measured normalized remote sensing reflectance dataset (N = 595 sets).
The quality control system can effectively identify problematic data, improve the robustness of the
data, and perform k-means unsupervised hierarchical clustering analysis on the normalized remote
sensing reflectance spectral dataset. Nine different spectral classes were defined, and significant
differences in average reflectance spectra were found among them, which can be roughly divided
into four lake characteristics: pure water types (classes 1 and 2, mainly determined by the trans-
parency of the water body), submerged underwater types (classes 3 to 7, related to the height
parameters of aquatic vegetation), aquatic grass type above water surface (class 8), and emer-
gent types (class 9). Finally, the optical types and characteristics of remote sensing reflectance
were analyzed.
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Figure 1. Location map of the research area
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Figure 2. The left image shows the measured sampling points in Wuliangsuhai Lake including (a) water types, (b) sub-
merged aquatic grass, (c) aquatic grass above water surface, and (d) emergent water type. The right image shows the meas-
ured remote sensing reflectance spectrum used in this study
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Figure 3. (a) Gap curve, (b) K-means clustering of 9 average normalized remote sensing reflectance spectra
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Figure 4. Water parameters of different optical water bodies (a) Height of aquatic plants in classes 1~8 (b)
Transparency of water bodies in classes 3~8
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Table 1. Optical water type characteristics of grassy lakes

=1 BERGARAE KRB EEZS

Class KA 225 Y Eipa
Class 1 N AT A B TR, KA B 100~150 cm
Class 2 KA KBTI, 7K A43% B BE 40~80 cm
Class 3 IKEE | K= B 40~80 cm, /K AA%E B B 80~130 cm
Class 4 JKEL K 30~50 cm,  ZKAAIE B ¥ 80~120 cm
Class 5 JKE 1 JK BB 20~40 cm, sKAAIERAFE 80~130 cm
Class 6 IKE IV JKEE E 0~25 cm, KB B FE 75~150 cm
Class 7 KELV JKEEEFE 0~20 cm, JKAK3E B 70~110 cm
Class 8 JKEL VI JKEEEE N 0 em, ZKAKIE B 60~120 cm
Class 9 K WEFH, FH
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Figure 5. 9 water types were determined based on clustering of measured remote sensing reflec-
tance. The blue line represents the normalized remote sensing reflectance spectrum, and the av-
erage remote sensing reflectance spectrum is highlighted in red. N represents the amount of data
for each type
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Figure 6. Spectral characteristics of average normalized re-
mote sensing reflectance for 9 types of water bodies
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