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Study of the time series of net primary productivity in Shenzhen
coastal waters based on singular spectrum analysis
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Abstract: Taking the monthly satellite remote sensing standard products of net primary productivity (NPP) as data
source, we extracted the long-term trend and periodicity through automatic singular spectrum analysis. We deter-
mined that the chlorophyll @ concentration and sea surface temperature of buoy data were consistent with that of the
MODIS images. Moreover, the time series images of the MODIS NPP could be used for the analysis of the NPP in
Shenzhen coastal waters. Spatially, the NPP and chlorophyll a concentration in Shenzhen coastal waters were
higher than that in Dapeng Bay and Daya Bay, and the mean value and variation trend of the NPP and chlorophyll a
concentration were closer between Dapeng Bay and Daya Bay. The marine parameters of the three sea areas sig-
nificantly changed during the monsoon transition. In the long-term trend, a two-year periodic fluctuation around the
mean value was detected in the Shenzhen west sea area. Meanwhile, the NPP was lower than the mean value from
2003 to 2006 in Dapeng Bay and Daya Bay. Moreover, the NPP fluctuated by a one-year period around the mean
value after 2008 and almost equaled the mean value after 2012. In terms of the periodic characteristic, a double
periodic oscillation with a summer peak in June and July and a winter peak in December and January was identified

in the Shenzhen west sea area, Dapeng Bay, and Daya Bay.
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