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A novel algorithm to monitor cyanobacterial blooms in Lake Taihu from HJ-CCD imagery
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Abstract; Cyanobacterial blooms are common occurrences in eutrophic lakes, and it’ s urgent to monitor their area and extent ef-
fectively by remote sensing. HJ-CCD satellite data has high spatial and temporal resolution and is suitable for detecting cyanobacte-
rial blooms of long time. In this study, relative radiometric correction of HJ-CCD images was processed using the Automatic Scatter-
gram-Controlled Regression method to eliminate the radiometric problems. Then, a high-precision extraction algorithm of cyanobac-
terial blooms was put forward by combination of Normalized Difference Vegetation Index and Algae Pixel-growing Algorithm. This
method provides an uniform threshold for the different HJ-CCD images and can extract blooms information of sub-pixel. Using this
algorithm to monitor cyanobacterial bloom in Lake Taihu from 2009 to 2014, we found that the area of cyanobacterial blooms de-
creased during 2013 and 2014. The result indicated that this algorithm could identify the cyanobacteria bloom effectively and auto-
matically with high accuracy.

Keywords: HJ-CCD satellite data; cyanobacteria bloom; Automatic Scattergram-Controlled Regression; Normalized Difference
Vegetation Index; Algae Pixel-growing Algorithm; Lake Taihu
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Fig.1 Location of Lake Taihu and several lake segments
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Tab.1 Parameters of HJ satellite CCD camera

FH W BB S/ pm ZE [ 53 B/ m I 9E/ km H i/ d

HJ-A/B &£ CCD 1 0.43~0.52 30 360 14 700 & 4
2 0.52~0. 60 30
3 0.63~0.69 30
4 0.76~0.90 30

2 AWK HY TLARRAC

Tab.2 Acquisition data of HJ satellite images used in this study

AFy MARRH/(A/R)

2009 08/28 09/10 10/15 10/17 10/21 11704 11/23 12/19
12/20 12/21 12/22

2010 08/03 08/05 08/15 09/21 10/31 11/09 11727 12/07
12/08 12/20 12/22

2011 09/24 10709 12/12 12/24

2012 08/18 09/19 10/01 10/18 10/23 11/06 11/07 11/19
12/08 12/12

2013 07/24 08/07 08/12 10/20 11/16 11/18 11/19 11/20
11722 11/28 12/13 12/27 12/29

2014 07/29 08/04 10/24 12/18 12/22

# NS RGN D5 H 4 A il R R RAR.
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Fig.2 Flowchart of the algorithm progress
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Fig.3 Scatterplot of near-infrared(a) and NDVI (b) images with reference images
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Fig.8 Validations of Automatic Scattergram-Controlled Regression
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Fig.11 The comparison of max cyanobacteria bloom area from 2009 to 2014
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