Environmental impact assessment of spawning grounds in the
Western Guangdong Waters, South China Sea, using RS/GIS
1,2
1
1*
Dongliang Wang , Yao Lu , Jing Yu

1South

China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Guangzhou 510300,
2
China, College of marine science, Shanghai Ocean University, Shanghai 201306, China
Corresponding author: yujing@scsfri.ac.cn (Yu Jing)

Introduction
Western Guangdong waters (WGWs) are located in
the northern South China Sea (SCS). This is an
important place for fish spawning, feeding, breeding,
and migration. Satellite remote-sensing technology
provides all-weather, large-scale, and high-resolution
marine-surface information, and it was successfully
applied to marine-fishery research. In this study,
satellite remote-sensing data were applied in the
analysis of the environmental effects of the
spatiotemporal distribution of spawning grounds in
WGWs. The early supplementary mechanism of
fishery resources in WGWs was explored, providing a
reference for the protection of fish habitats in the
SCS.

Materials and methods
Chl-a data were derived from MODIS Aqua products
of NASA, for which temporal resolution was 8 days,
and spatial resolution was 4 km. SSS data were
obtained from the Global Ocean Physical Reanalysis
Product of the CMEMS, for which temporal
resolution was one month, and spatial resolution
was 1/12°. The digital elevation model (DEM) of
WGWs was derived from elevation data of Google
Earth, with an elevation level of 18 and a spatial
resolution of 8.85 m.
(1) GAMs Fitting Procedures

GAMs analysis of the effects of the spatiotemporal and environmental
factors on the fish-egg density in WGWs

Relationship between the spatiotemporal distributions of the fishegg density, water temperature, and salinity in WGWs

Relationship between the fish-egg density
and spatial factors in WGWs

Changes in the central spawning-ground
gravity of the spawning grounds

𝑛𝑛

𝑌𝑌 = 𝛼𝛼 + � 𝑓𝑓𝑖𝑖 𝑥𝑥𝑗𝑗 + 𝜀𝜀
𝑗𝑗=1

(2) . Center of Gravity of Spawning Grounds
𝐾𝐾

𝐾𝐾

𝑋𝑋 = �(𝐶𝐶𝑖𝑖 × 𝑋𝑋𝑖𝑖 )/ � 𝐶𝐶𝑖𝑖
𝑖𝑖=1
𝐾𝐾

𝑖𝑖=1
𝐾𝐾

𝑖𝑖=1

𝑖𝑖=1

𝑌𝑌 = �(𝐶𝐶𝑖𝑖 × 𝑌𝑌𝑖𝑖 )/ � 𝐶𝐶𝑖𝑖

Results and Discussion
Deviance analysis for the GAMs fitted to the fish-egg density

Contributions of the selected variables in GAMs

Spatial distribution of the ocean currents and fish eggs in WGWs

Conclusion
This study analyzed for the first time the environmental effects of the
spatiotemporal distribution of the spawning grounds in WGWs on the basis of
satellite remote-sensing and survey data. The most important environmental
factor affecting the fish egg density was the SSS, followed by the SST, depth,
month, Chl-a, and distance. The spawning grounds in WGWs were mainly
distributed in waters with an SSS of 33.0–34.5 PSU, SST of 24–29 °C, and
depth of 5–25 m. The complex seabed terrain was conducive to the
accumulation of fish eggs. The results of this study were helpful in
understanding the spatiotemporal distribution of early supplementary
populations of fishery populations and their response mechanisms to
environmental changes in WGWs.
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