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Estimating the spatial distribution of heterotrophic bacteria abundance in the
Northern South China Sea using remote sensing®
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Abstract: Heterotrophic bacteria play an important role in using organic matter, and their abundance indicates eutrophication
of water. The conventional methods of monitoring heterotrophic bacteria abundance are highly accurate but time-consuming
and laborious; measurements are discrete. Satellite remote sensing technology, characterized by low-cost, large-area
synchronization, and long-term repeated observations, is complement with conventional methods. In this study, we use the

abundance of heterotrophic bacteria observed during 10 cruises in the northern South China Sea and satellite remote sensing
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reflectance data to develop an algorithm to estimate heterotrophic bacteria abundance using statistical regression methods. The

coefficient of determination of this model is 0.81, the root-mean-square error is 2.44x10% cells-L™"

, and the average relative
error is 21%. The established model is used for retrieving the abundance of heterotrophic bacteria on the surface of the
northern South China Sea. The abundance of heterotrophic bacteria gradually decrease from the Pearl River Estuary to the
open sea. The average abundance of heterotrophic bacteria in the estuary area reaches the highest in summer and the lowest in
spring. The average bacterial abundance in the coastal waters near the Pearl River Estuary is higher on the west side than on
the east side. Bacterial abundance in the shelf area is the highest in winter and lowest in summer; bacterial abundance in the

open sea has little variation from season to season.
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Fig. 1 Distribution map of the study area and cruise observation stations. (a) sample site map of the northern South China

Sea; (b) sample site map of the Pearl River Estuary
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Tab.1 Field observation data in the Northern South China Sea

2000 8 3—8 ,2011 1 6—10 16 HBA, POC, Chl a
2015 5 10—I12 ,2015 8 7—11 , 2016 1 0 HBA. Ch @
10—14 ,2017 6 10—I5
2004 9 18 —10 3 16 HBA, POC, Chl a
2005 9 6—22 17 HBA, Chl a
2006 9 1527 10 HBA, Chl a
2014 8 20 5 HBA
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Fig. 2 Measured heterotrophic bacteria abundance
statistical distribution histogram of matching sites
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Tab.2 Seven well-performing models of heterotrophic bacteria abundance and remote sensing reflectance

RMSE

2 0,
R0t Lty MAPD /%
1 HBA = 8.12 x e Rs(SSD-Rs (1) (R (S514R5(412)) _| 59 0.72 3.02 30
2 HBA =11.75% e(Rh.(SSI)th.(AM}))/(Rn(551)+kh.(443)) —334 0.71 3.16 32
3 HBA =8.95x e(Rh.(SSI)fR'S(MZ))/(RH(55])+R“(412)) —154.4x e(Rn(SSI)fkn(MZ)) +151.8 0.76 2.83 25
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Tab. 3  Well-performing model of combining heterotrophic bacteria abundance with particle organic carbon
concentration, chlorophyll a concentration model

R’ RMSE/(x10% -L™) MAPD / %
1 1g(HBA)=0.37x1g(POC)+6.07 0.78 2.66 28
2 lg(HBA)=0.28x1g(Chl a)+5.88 0.76 2.43 25
: HBA ; POC ; Chla a R , RMSE , MAPD
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Fig. 5 Spatial distribution of heterotrophic bacteria abundance in four seasons in 2017. (a) spring, (b) summer, (c) autumn,
and (d) winter. The white areas appearing in the figure are non-valued areas, which are caused by the cloud blocking the
satellite image in the area
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