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Fig. 1 Distributions of chlorophyll and sea surface temperature in March, April, May, August, and October, 2011
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Tab.1 Changes in area statistics caused by seven major sewage outfalls in the Laizhou Bay

2
(- ) (km)

1976-03-04 3459.48 20.03 35.70 30.17 17.4 16.27 25.06
1976-11-29 1955.85 11.54 23.26 7.89 7.56 21.46 18.65
1978-10-05 2539.54 18.8 23.11 20.50 14.28 14.73 8.12
1979-05-27 2910 19.9 12.70 10.66 7.74 6.35 10.92
1979-06-14 3179.21 22.46 21.90 8.17 5.1 8.85 15.19
1981-03-25 796.07 12.49 20.87 10.37 8.64 2.31 13.18
1981-11-21 2018.14 9.19 26.37 23.36 12.76 15.44 14.21
1982-04-05 2653.28 32.19 60.39 16.03 18.48 10.58 15.39
1982-10-20 4662.26 13.64 36.1 28.27 36.17 18.61 15.94
1983-07-07 1784.4 19.62 36.08 25.34 26.55 17.79 49.27
1984-06-07 2830.23 119.02 42.77 25.46 13.02 30.97 37.0

2617.1 27.17 30.84 18.75 15.25 14.85 20.27
1990-09-20 1464.83 50.99 75.1 37.34 28.11 15.74 37.99
1992-08-24 1756.717 45.79 70.39 39.79 35.96 19.73 49.07
1995-03-26 2114.51 35.24 59.4 40.1 24.97 24.08 21.09
1995-09-18 1587.81 117.03 87.22 23.97 34.68 43.77 37
1995-11-05 1731.2 67.62 121.07 51.79 62.34 21.83 33.37
1995-11-21 2291.41 46.03 65.13 17.31 24.05 22.47 15.91
2000-05-02 1927.63 27.98 61.84 43.95 32.95 33.34 14.63
2000-07-21 1488.43 214.48 46.03 28.93 17.7 10.88 14.60
2001-03-18 2210.99 40.42 168.70 16.16 29.96 42.57 21.02
2001-05-05 2104.22 13.18 72.71 35.88 39.78 35.89 25.62
2001-06-06 2303.19 30.32 95.64 43.47 47.37 22.20 45.05
2001-07-08 845.93 24.21 107.13 24.64 20.27 10.2 24.06
2001-10-12 2995.0 59.39 51.65 38.79 49.83 29.26 24.03
2001-11-29 2043.98 27.22 66.45 34.56 36.83 62.06 32.14
2002-05-08 2130.58 37.47 37.88 21.65 19.83 14.58 27.46
2002-09-29 1470.23 48.79 81.68 41.65 22.82 39.41 27.26
2003-04-25 2624.49 25.69 30.30 29.34 35.5 20.11 28.33
2003-05-11 1522.40 253.18 63.71 139.68 164.68 36.34 31.29
2003-10-18 2204.37 57.51 51.46 48.67 43.64 69.20 23.2
2003-11-03 2127.88 58.85 35.82 33.16 64.69 52.65 42.76
2004-03-26 2440.61 46.66 49.49 9.35 28.59 11.84 18
2004-04-11 3319.97 116.78 81.29 34.41 63.77 18.48 24.87
2004-04-27 2241.92 40.4 44.07 35.28 22.1 38.76 26.44
2004-09-10 1107.35 122.52 89.42 44.27 43.15 36.86 39.57
2004-09-18 1884.34 30.26 72.411 34.63 49.22 36.76 13.61
2004-10-04 2477.97 70.63 65.45 36.77 38.68 25.47 22.25
2004-10-20 2542.76 34.72 59.35 53.96 46.23 50.64 34.54
2004-11-21 1466.57 71 64.39 58.69 43.45 21.04 19.83
2005-03-13 3304.42 21.15 50.40 52.40 39.67 32.66 20.55
2005-04-14 2783.87 32.01 39.7 51.98 38.54 19.65 26.28
2005-06-17 1799.45 59 24.88 49.55 31.77 15.60 28.55
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2005-07-19 1850.03 24.56 47.71 21.48 62.01 19.03 15.41
2005-10-23 2053.21 36.49 49.25 40.8 34.49 16.84 34.81
2005-11-08 1500.45 16.26 42.75 51.76 25.53 16.49 21.55
2005-11-24 1926.27 27.25 121.5 18.46 37.6 10.0 13.0
2006-09-16 1230.24 24.28 73.37 32.05 49.12 15.9 17.12
2006-10-02 2382.41 43.88 141.11 27.37 25.12 4291 21.79
2006-10-10 2117.36 47.32 60.21 26.03 164.15 60.34 34.52
2006-10-26 1598.06 52.13 64.18 51.15 69.32 39.55 24.36
2006-11-11 2076.61 25.1 54.51 45.75 88.67 11.64 13.79
2007-04-28 3659.79 87.83 64.84 35.57 43.37 31.81 37.36
2007-05-30 832.66 43.93 74.34 37.77 27.29 39.66 23.0
2007-05-14 2995.77 50.24 263.83 64.62 93.77 41.63 40.18
2007-06-15 3303.28 50.17 53.22 42.33 26.73 18.76 12.65
2007-07-17 783.16 24.54 125.89 30.71 23.67 34.15 74.69
2007-09-11 1945.98 27.42 41.05 28.52 21.93 17 31.53
2008-09-13 1824.01 96.08 86.03 67.42 25.51 20.95 27.35
2008-10-15 2294.99 63.63 97.12 27.92 51.38 26.17 13.18
2008-10-31 2051.28 52.8 65.37 56.59 38.17 29.18 33.54
2008-11-16 1620.33 37.20 84.07 112.3 36.65 25.25 19
2009-04-09 2408.47 44 .42 56.45 50.25 164.65 23.48 50.82
2009-10-02 2562.54 96.5 68.08 199.75 63.23 18.28 21.16
2010-05-01 1970.52 95.5 56.898 53.27 82.45 16.58 18.106
2010-09-11 2612.86 68.03 103.88 224.17 59.90 26.32 20.45
2011-03-30 1685.76 51.22 102.1 113.6 15.67 14.96 14.91
2011-04-15 677.01 50.31 51.77 39.29 21.16 23.35 21.46
2011-05-01 1768.63 37.46 43.35 59.65 61.74 21.29 17.6
2011-06-02 2226.58 49.96 97.54 81.39 34.77 13.32 14.94
2011-09-22 1503.9 51.12 81.51 110.97 59.18 13.73 18.63
2030.1 55.97 73.93 50.9 47.26 27.5 26.39
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Fig. 6 Areas in the Laizhou Bay affected by the pollutant >
from the Yellow River in 1976~2011
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Abstract: Information was extracted from remote sensing images over a period of 40 years for environmental pol-
lution about seven sewage outlets into the Laizhou Bay. The results were in agreement with multiple previous

survey results. Increase of water pollution of the Laizhou Bay by discharge was revealed by the color changes and
pixel analysis of outfall since the 1990s, confirming that the ecological environment of the Laizhou Bay was wors-
ening. Sea surface temperatures, chlorophyll concentration distributions, and oil spill of sea surface of the Laizhou
Bay in the 2011 were retrieved from MODIS and ENVISAT-ASAR data. The sea surface temperature and chloro-
phyll concentrations of the Laizhou Bay near shore were on the high side and the danger of marine oil spill was
expanding. This study shows that Remote Sensing technology is a good method to extract information of environ-

ment pollution in the sea area and can be used as effective means of water pollution control.
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