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Fig. 1

Geographical location of the study area and sampling points
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Abstract: To study how nearshore kelp aquaculture affects the optical characteristics of water bodies, the Heini Bay
of the Shandong Peninsula was selected as a research area. Using synchronous observation data from nine stations
from April to August 2021, the absorption characteristics of the total suspended, algal, and nonalgal particulate
matter, as well as colored dissolved organic matter (CDOM), were analyzed, and the contribution of each compo-
nent to the total absorption coefficient was calculated. In addition, a quasi-analytical algorithm was used to invert
the total absorption coefficient of water using MODIS images, and the seasonal variation in the absorption charac-
teristics of water in Heini Bay was obtained based on the measured data. The results show that the absorption coef-
ficients of algal, nonalgal, and total suspended particulate matter, as well as that of CDOM in the surface water, are
considerably higher during the kelp aquaculture season than during the no-kelp aquaculture season, and the total
absorption coefficient of water is greater in kelp aquaculture areas than in no-kelp aquaculture areas during spring.
The resuspension of surface sediment on the seabed results in a higher absorption coefficient of the bottom layer
during the ripening period (spring), and kelp accumulates a large amount of organic matter, resulting in a higher
absorption coefficient of algae particles in the middle depth water body. The shift in the reference wavelength to-
ward the red light better estimates the absorption coefficient of the surface water in the study area based on the
QAA_v5 algorithm. In addition, the water components were observed to affect the longer band characteristics dur-
ing the kelp farming season. This study can provide a reference for an in-depth understanding of the effects of kelp
aquaculture on the concentration and distribution of water components, carbon cycling, and the structure and func-
tion of aquatic ecosystems. Moreover, the findings of this study could help improve the remote-sensing inversion

accuracy of nearshore water components.
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