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2 HRFiE
2.1 RERBHEE

2.1.1
R MODIS 1(650 nm) 2(860 nm)
3(469 nm) HJ-1 4(830 nm) 3(660 nm)
2(560 nm) RGB (red-green-blue)
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2),
( 2
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2.1.2
2 6 21 MODIS 1(Rde) 2(Green) 3(Blue)
(@ 5 21 HJ-1B
4(Red) 3(Green) 2(Blue) (b)
Fig. 2 Pseudocolor synthetic image of MODIS data, 1st,
2nd and 3rd band of which correspond to Red,
Green and Blue, respectively on June 21 (a) and
pseudocolor synthetic image of HJ-1B data, 4th, 3rd
and 2nd band of which correspond to Red, Green
and Blue, respectively on May 21 (b)
Red square: Location of the oil spill accidents
[14]
[15]( 3)
0.55%~1.47%,
« 4,
(1.003 pm 5 )
0.019, 5 MODIS
1 2012 5 18 (a) 2012 | HI-1
6 25 (b) ’ ” )
Fig.1 Location of Wusong oil spill accident on May 18, 2012(a) )
and Jiuduansha oil spill accident on June 25, 2012 1 , (0.6~0.8 pm)
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Tab. 3 Reflectance of different kinds of oil films with
different thickness

(%)

(um)

100 2.50 1.62 1.75 1.47
300 3.46 1.48 1.94 0.63
500 1.88 1.73 2.20 0.62
1000 1.94 1.92 2.12 0.60
1500 1.93 3.30 1.69 0.59
2000 1.87 2.19 1.78 0.56
2500 1.90 2.60 1.62 0.55

R4 KRR MAE I X5 & 5 RIRE
Tab. 4 Extreme reflectance of Daqing crude oil in diff-
erent spectral regions

(um)
0.347 0.015
0.464 0.0096
1.003 0.019
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Fig. 3 MODIS raw image of 500 m resolution on June 21
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T 5508
(31.380005° N,
121.693647° E)

4
Fig.4 Comparison charts of the effect by applying ratio operation of the oil spill sensitive channel near Majiagang Wharf area
a5 21 HJ-1B ; be HIJ-1B ;e ( 3 ) (1
) HI-1B ; :

a: HJ-1B raw image on 21 May ; b: Location of Majiagang Wharf in HJ-1B image which has been processed by pseudocolor synthetic; c:
HJ-1B image of Majiagang Wharf area by applying ratio operation between oil spill sensitive channel (3" band) and water characteristic
channel (1* band) Pink square: Location of the oil spill accident near Majiagang Wharf

a & ROl Area Info

Region #1: 0.023400 Rm| >

5 HJ-1B (a) .5 23
5 21 HIJIB (®)
Fig.5 Suspected oil films area of HJ-1B image extracted by ( 8, 580 nm( )
threshold determination method with single band (a) 680 nm( )

and the length of the extractive oil films after image ’
segmentation in HJ-1B image on May 21 (b) > >
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30°40'

6 6 21 MODIS
Fig.6 Image of MODIS near Majiagang on June 21
a: ;b ;ce ; :
a: Pseudocolor synthetic image; b: Suspected oil films area of MODIS image extracted by threshold determination method with single band; c:
Extractive oil films after image segmentation; Red square: Location of the oil spill accidents
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Fig. 8 Reflectance of oil spectral by infrared spectrometer
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Fig. 9 Area estimation of the two oil spill accidents
a5 21 HI-1B ;b:7 3 4(Red) 3(Green) 2(Blue) HIJ-1A ( S12
), e 7 3 HI-1A ; ~
a: Area of the extractive oil films near Majiagang in HJ-1B image on May 21; b: Pseudocolor synthetic image of HJ-1A data near S12 light
buoy of Jiuduansha on July 3 (4th, 3rd and 2nd band correspond to Red, Green and Blue, respectively); c: Effect of the extractive oil films
after density segmentation in HJ-1A image on July 3;  ~ : the number of oil zone
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*5 MEREHBES5EE. AREXLEXAR
Tab.5 Experimental relationship between color and thickness or volume of oil films
(um) (m/km?) (km?)
1 0.3 0.3 22~24 0.693
2 0.1 0.1 24~26 1.492
3 20 20 20~22 0.1701
4 15 15 26~28 0.6462
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Diagnosis of oil spills in Shanghai coastal area based on
multi-source satellite MODIS and HJ-1

YANG Hong, HANG Jun
(College of Marine Sciences, Shanghai Ocean University, Shanghai 201306, China)
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Abstract: With the rapid development of shipping and oil industry chain of Shanghai Port, the risk of marine oil
spills is increasing. In this paper, the information of the two major oil spill accidents, occurred near Wusong and
Jiuduansha of Shanghai sea area in 2012, was analyzed by using the multi-satellite data based on the medium
resolution MODIS of ESA and HJ-1 domestic environment satellite. By applying ratio operation between oil-water
sensitive channel bands, the difference between spectral reflectance of film and background water was emphasized.
Then, threshold determination method based on image segmentation was used, combined with the spectrum
characteristic of heavy diesel oil, and the oil spills information was effectively extracted from the suspected oil
films area. Taken together, the oil spills location, area and quantity were diagnosed to provide the fundamental

analysis data for emergency response work.
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