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Satellite Remote Sensing Monitoring of Black Color Water Blooms in Lake Taihu

LI Xu-wen NIU Zhi-chun JIANG Sheng JIN Yan
( Jiangsu Provincial Environmental Monitoring Center Nanjing Jiangsu 210036  China)

Abstract: Landsat ETM image of Lake Taihu acquired on Aug.20 2010 showed that there was black color
water bloom ( BCWB) near the shore of western part of the lake the remotely sensed image was atmospherically
corrected several ROIs ( Region Of Interest) were placed on BCWB area and other water bodies the spectral
reflectance statistics were extracted for these ROIs. Results showed that BCWB ROIs had very low reflectance at
ETM visible bands 1 2 and 3 hence had very dark to black water color but at ETM reflective infrared band 4
they showed slightly high reflectance than band 3 hence the Difference Vegetation Index ( DVI) had positive val—
ue. The cause was that despite the rapid degeneration of cyano-bacteria in BCWB  there still remain some live
cyano-bacteria cells in the water bloom the remnant chlorophylls and cell structure were able to reflect solar ra—
diation at reflective infrared wavelengths. The criteria for identifying BCWB was proposed as pg 4,5 < 0.05 and
Po.s6 <0.08 and p, ¢ <0.065 and ( pg g —po.es) >0 and py g <0. 1.
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Fig.2  Flowchart of retrieval of spectral reflectance for BCWB on Landsat ETM image
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Table 1  Statistics of spectral reflectances DVI and NDVI for ROIs of BCWB and other water bodies without
Cyano-bacteria degeneration on Landsat ETM images
1 2 3 4 5 7
Po.485 Po.56 Po.66 Po.83 P1.6s Pr2 Po-s6 ~ o6 bVt NOVE
1 0.040 2 0.054 6 0.044 5 0.090 0 0.023 1 0.0180 0.010 1 0.045 5 0.338 29
2 0.0417 0.055 8 0.045 1 0.087 6 0.023 3 0.017 9 0.010 7 0.042 5 0.320 27
3 0.041 6 0.054 5 0.044 8 0.0753 0.020 7 0.016 3 0.009 7 0.030 5 0.253 96
4 0.049 9 0.072 9 0.057 6 0.0717 0.0210 0.017 5 0.015 3 0.014 1 0.109 05
5 0.048 5 0.071 0 0.057 9 0.066 6 0.0209 0.017 4 0.013 1 0.008 7 0.069 88
6 0.052 3 0.072 8 0.061 3 0.064 6 0.023 7 0.019 6 0.011 5 0.003 3 0.026 21
7 0.053 5 0.073 9 0.064 1 0.064 3 0.023 4 0.0193 0.009 8 0.000 2 0.001 56
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1 2 3 4 5 7
Po.485 Po. 56 Po. 66 Po. 83 P1.65 P2.22 Po.36 7 Po.66 VI NDVI
8 0.070 5 0.096 4 0.089 9 0.084 6 0.0274 0.022 2 0.006 5 -0.005 3 -0.030 37
9 0.068 9 0.095 8 0.094 1 0.072 6 0.023 9 0.019 8 0.001 7 -0.0215 -0.128 97
10 0.079 7 0.108 6 0.106 3 0.079 6 0.026 4 0.022 2 0.002 3 -0.0267 -0.143 63
11 0.082 7 0.1119 0.105 4 0.068 8 0.024 8 0.020 3 0.006 5 -0.036 6 -0.210 10
12 0.093 2 0.129 0 0.130 1 0.077 8 0.024 3 0.021 2 -0.001 1 -0.0523 -0.251 56
13 0.076 4 0.1149 0.098 8 0.074 7 0.022 6 0.018 9 0.016 1 -0.024 1 —-0.138 90
14 0.0459 0.069 5 0.058 4 0.045 8 0.012 7 0.010 9 0.011 1 -0.012 6 -0.120 92
15 0.047 0 0.071 8 0.058 6 0.033 8 0.019 0 0.016 3 0.013 2 -0.024 8 —-0.268 40
16 0.091 8 0.124 9 0.114 9 0.054 5 0.026 0 0.0219 0.010 0 -0.060 4 —-0.356 55
17 0.071 0 0.099 7 0.095 5 0.066 3 0.022 2 0.018 7 0.004 2 -0.029 2 —-0.180 47
18 0.069 3 0.094 3 0.093 0 0.074 4 0.024 6 0.020 5 0.001 3 -0.018 6 -0.111 11
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Fig.3 Spectral reflectance curves from Landsat images of Aug.20 2010 for BCWB near the shore of western Lake Taihu
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Table 2 Spectral reflectance means and standard deviations for ROIs of BCWB on Landsat images
™ 1 ™ 2 ™ 3 ™ 4 ™ 5 ™ 7
Po. 485 Po.s6 Po.66 Po.83 P1.6s P22
0.046 8 0.065 1 0.053 6 0.074 3 0.0223 0 0.018 0
0.002 1 0.003 6 0.003 2 0.004 0 0.000 5 0.000 4
Landsat NDVI
Po.ags <0.05 and p, 5, <0.08 and p, ¢ <0.065
and (pg 53 —po.es) >0 and py g <0. 1
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Taihu on Aug. 20 2010.
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Fig.5 Comparison of BCWB phenomena (c) (d) on ETM images acquired approximately 1 month before ( a)
(b) and after (e) (f) Aug. 20 2010 respectively
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