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Abstract : In the case of il spill accident at sea, information concerning the movement of spilled
oil is important in making response strategies. Aircrafts and the satellites have been utilized for
monitoring of spilled oil. In these days, numerical models are using to predict the movement of the
spilled oil. In the future a coupling method of modeling and remote sensing data should be needed to
predict more correctly the spilled oil. The purpose of this paper is to present an application of satellite
image data to an oil spill prediction model as an initial condition. Environmental Fluid Dynamics
Computer Code (EFDC) was used to predict the movement of the oil spilled from Hebei Spirit incident
occurred in Taean coastal area on December 7, 2007. In order to make the model initial condition and to
compare the model results, two satellite images, KOMPSAT-2 MSC and ENVISAT ASAR obtained
on December 8 and 11, were used during the period of the oil spill incident. The model results showed
an improvement for the prediction of the spilled oil by using the initial condition deduced from satellite
image data than the initial condition specified at the oil spill incident site in the respects of the
distributed spilled area.

Key Words : Oil spill, Hebei Spirit oil spill, Remote sensing, KOMPSAT-2 MSC, ENVISAT ASAR,
Environmental Fluid Dynamics Computer Code (EFDC).
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Table 1. List of satellite data and wind and wave conditions

Satellite Acquisition Time(LT) Mode(Sensor) Wind Speed /Direction Wave, Hs (m)
7.6my/
KOMPSAT-2 2007.12.08 11:04 MSC 3369 5§ 1.0
D/ Wide Swath 4.8m/s
ENVISAT ASAR 2007.12.11 10:41 VvV 2774 0.2
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Fig. 1. Accident location of Hebei Spirit Oil Spill off Malipo with the coverage areas for KOMPSAT-2 and ENVISAT
ASAR obtained on Dec. 8 and 11, 2009. Blue circle represents the observation site of wind and wave.
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Fig. 2. Scattered patches of spilled oils spreading to brown
and silver sheen on December 08, 2007.
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Fig. 3. Spilled oil areas obtained from visual image
interpretation using ENV! for KOMPSAT-2 MSC image
acquired on December 8, 2007.

129 8%0f| U0} 2 KOMPSAT-2 tHE-&80|n| A5
718t AE B F, G2 E o) ENVIS A5t
Aok, A7INE FAl B ee
A

, e SA mdYe] 27|24

& Sfstol 22 He2 ekt RS el o2t
Aog Qstel TH Yo 424 WIR FE9
o ohek i 3-8 WA 5 AAe] B Aoz B
gul dole Addstar #58 99 Fig. 30 &
Asgtet,

2) 12¢& 11
7NE2EE Y3ty 71& AFAF(Topouzelis,
2008; Pavlakis et al., 2001)& ZABlo] MATLABS
ol &3t ‘Oil Spill Detection’ &L 7Nttt of
ket SAR HIolHE 4T ol MATHYUE AAE o
2=, 24 DBE o|83t 7|ete s 715% Zsh
o}, 20079 12€ 1% HEH A7) ARaHAY
ENVISAT ASAR dlo|€{(Table )& Fig. 4°l4et 2
& Ao whah AgatHch 7|stE AT HApEA o] o]
2ol F 7t 3| AEIHE Hxdle 718999
& Adiste] 2E3HeF Hof Qlrt, o] B
ool g F|AEIWS Hste YAXE HEsiL
APzt & B3 dojzl F YAX(-21.5dB)e| A



Study on Improvement of Qil Spill Prediction Using Satellite Dara and Oil-spill Model: Hebei Spirit Oif Spilt

ENVISAT ASAR Image: | . . - |~
- Geometric & Radiometric ke B
Calibration 4

Selection and Extraction of s
Dark Formation Detection ! b

|

Feature Extraction:
-Threshold: -21.5
- Objects: 3,500

[ Classification & Mapping
-Shape & Size W
- Qil Spill Candidates

Fig. 4. The basic functions of the oil spill detection module
developed in MATLAB and its application procedure for
ENVISAT ASAR acquired on December 11, 2007.
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Fig. 5. Spilled oil areas obtained from ENVISAT ASAR image
acquired on December 11, 2007.
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Fig. 6. Grid structure for Taean coast area and Kyeong-Ki bay
showing the locations of verification for 5 tidal stations
( ¢) and wind time-series station {(®).
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Fig. 7. Comparison between the observed and model
calculated amplitudes and phases of Mp, Sp, K1 and Oy
tidal constituents.
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Table 2. Absolute relative errors (ARE) and mean errors (ME)
averaged over 5 tidal stations

Tidal Amplitude Phase
Constituents | ARE (%) ME (cm) | ME (degree)
M2 1.77 -1.65 -0.26
52 2.19 041 0.11
K1 1.51 0.04 022
ol 6.80 -0.81 =327
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Fig. 8. Time-series wind data at Taean during December
2007. The wind direction is northward at zero degree.
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Fig. 10. The model result of the tracer experiment on 8"
December 2007 in Case 1 (11:00 LT).
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Fig. 12. The model result of the tracer experiment on 11t
December 2007 in Case 2: 10,200 tracer release
based upon the remote sensing data on 8t
December 2007.
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