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Fig.1 Overview of the study area and cladophora blooms collection
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Fig.2 UAY photography regions and orthophotos of Qinghai Lake
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Fig.3 Measured spectral curves of Cladophora blooms in the Bird Island region and the Shaliu estuary
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Fig. 5 Spatial distribution of Cladophora blooms in different images
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Evaluation and Analysis of the Extraction Effect of Cladophora Blooms
in Qinghai Lake based on the Spectral Indices of Sentinel-2 MSI Imagery

Zhang Juan', Duan Hongyu', Yao Xiaojun'’,Zhang Dahong', Jin Huian’
(1.College of Geography and Environmental Science, Northwest Normal University,
Lanzhou 730070, China;
2.College of Forestry Engineering, Gansu Forestry Technological College, Tianshui 741020, China;
3.Qinghai Lake Comprehensive Observation and Research Station, Chinese Academy of Sciences,
Gangcha 812300, China)

Abstract: Qinghai Lake is the largest brackish lake in China and an important water resource for maintaining
ecological security in the northeastern part of the Qinghai—Tibetan Plateau. In recent years, under the influence
of climate warming and humidification, Cladophora blooms have appeared in some regions near the shore in the
western and northern of the lake. Timely and accurate acquisition of the spatial distribution range of Cladophora
blooms is crucial for the effective protection of the water environment of Qinghai LLake and the scientific manage-
ment of the ecological problems caused by Cladophora blooms. Based on Sentinel-2 MSI remote sensing imag-
es and UAV orthophotos, the distribution information of Cladophora bloom was extracted by combining nine
algal spectral indices with the typical region on the north side of the Buha River estuary as the sample area and
comparing the extraction effect and applicability. On this basis, the outstanding spectral indices are used to ex-
tract the Cladophora blooms in the whole Qinghai Lake, and the optimal indices are selected to invert the distri-
bution characteristics of the Cladophora blooms in Qinghai Lake in 2019 and analyze the change rule. The re-
sults show that: the six spectral indices, including SB, BD, NDVI, MCI, SABI and VB-FAH, have better
extraction effects in typical regions (Kappa=>0.9) , with lower misclassification and omission rates; the VB~
FAH index has the optimal extraction effect in the whole lake (Kappa=0.88) , followed by the NDVT index
(Kappa=0.86) , and the SABI and BD index had comparable extraction effects (Kappa=0.79), and MCI in-
dex had the worst extraction effect (Kappa=0.67). The maximum area of the Cladophora blooms in Qinghai
Lake in 2019 was 4.10 km*, and the minimum area was 1.79 km?®; the area with the largest distribution of
Cladophora blooms was the north side of the mouth of the Buha River, followed by the south side of the mouth
of the Buha River, and the area of Cladophora blooms in the other regions was relatively small. Spatially, the
Cladophora blooms migrated outward with the expansion of the Qinghai Lake area by wind force, and was dis-
tributed near the lake shore in the form of strips or patches. The results identified the VB-FAH index as the op-
timal method for extracting Cladophora blooms, providing a reference for long—term monitoring and extraction
of Cladophora bloom distribution information.
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