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Fig. 1 Framework of oil spill satellite remote sensing monitoring system
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Fig.2 Image preprocessing
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Fig.3 The original SAR image
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Fig. 4 Oil spill image segmentation
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Fig. 5 Oil spill identification results
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Fig. 6 Comprehensive analysis

22 R 22 W AR 43 BT — 7 T I 3% 24 v B i
THRR TR A 232 5 05— T AR O AR B S AR ALK B
RARLIL TR AR (AT AR I A RS A
TEO) 0 Tl RS B Vi e T AR B 0 5 R KR AL
AR 5 SRR B AT A AT LA

Thit Y001 IR 19 5 43 AT < 55 Vs T S0 R A e
Hefm B AIS (5 B CF 5 8 445l 1 43 Hr T A
L5 MRS RN 5 45 2 B I 4 5 R 00 AR X O &R L
A7 S TR 19 5 4347
3.4 BEEmMSmEY

RGBSR S iR &M, B&
i A R A T TN G NE= A NN LB X
S5 ERSaE. T CHiE T 51 GIS #F
Map-Window FI FF i M 4% / 5% 4 25 18] 50 45 4% 4 12
GDAL/OGR, I & T & 8 & i F D) 6 » 7] i 7] A Bl
i VA7 S B8 1 2R A e SOk

4 RENA

TE Z2 GERE A 1 Rl b S 80 7 i b v b I
i 100 R A R VT B A AR R A Y
— Al PRE AR . RGETE TR W R P R
2~3 h Z A BV AT 4 At B R 00 T A RSSO .
i 3 M T SAR SR B O X B BEAT
LR RE RGN E R Do R4 IR B
B TCHLAT AR Y B 7 B A 90 ik 4 B R 8 L 3R
W T 3% 2R G A Sk AN S I

RGN E RS A LT E B

(1) S BROABE A < W) e A % it JE i AR A

(2) 3h AR B GE T 2 A 45 Il 7 L g AL
KRR ERES,



R

932 iE

ar

I

H %28 &

() FHOL AR LRI MBI AR BB AR R
LRI NG 2 S E Y e

(4) Z2 8 Z2 I FH B3l 0 M e L 1 - il R T AR AR
(AT - 2E R

0 35 70 140km

40° N

38°

KRR bE=
JERE TR ENVISat
JRA%ETE): 20104F6 H24H
ArbR Z: WGS-84

HVERSE): 20124F10 H18H wr

119‘; 25' 120l° 20' 121I° 15
7 EmEAE
Fig.7 Oil thematic map

37°

122° 10" E

a

o

WA B L SAR TR 78 B R 4l i
) FH T2 J PR A BN TR BB H R S B SAR §%
(AR AR A i o i P R PR WA AN TR AR S e o
fr BE S S8 F HLH A Xk BE AT 36 il R0 45 2R 2 A7 23
oA AR AR . (A A % AR G4 IRk A S
AL i TN R TR R SR R G A G
i RO R A R B R SR il TR R
22 Gt 0 s Sz AL S o i 4 D7 0 S A A ks
TR FR B HE L B0 T R Al L AT AT B T oo b i b
T PR B N AR K-

i

£ % 3L #f (References) :

[1] Espdal H A,Wahl T. Satellite SAR Oil Spill Detection Using
Wind History Information[ J]. International Journal of Re-
mote Sensing,1999,20(1) :49-65.

[2] Bern T 1,Wahl T, Andersen T,etal. Oil Spill Detection Using

[3]

[4]

[5]

(6]

[7]

[8]

[9]

(10]

[11]

(12]

Satellite based SAR: Experience from a Field Experiment[J].
Petroleum Abstracts,1993,33:423-428.

Maritime Safety Administration of the People”s Republic of
China. Manual of Oil Spill Emergency Response Training
[M]. Beijing: China Communications Press, 2004. [ fpfE A &
S0 i Ry L B N R I ML s A RSETE R
#2004, ]

Konsberg Satellite Services. Oil Spill Detection Service[ EB/
OL]. http://www. ksat. no/.2012.

Satlantic. OMW Ocean Monitoring Workstation[ EB/OL7]. ht-
tp://www. satlantic. com/,2012.

National Satellite Ocean Application Service. Bohai Sea Oil
Spill Monitoring System Put Into Trial Operation[ EB/OL].
http://www. nsoas. gov. cn/new/channel/detail. asp? Con-
tent_id=128.,2007.2012. [ [ i v LR P, TR AL
08 Ve T B R A Y 55 Ak R et AIKIE 1T EB/OL . hetp://
www. nsoas. gov. cn/new/channel/detail. asp? Content_id =
128,2007,2012. ]

Yuan Junna, Shao Yun, Tian Wei, et al. Introduction of the
Method of Discrimination of Oil Spills in SAR Images[]]. Re-
mote Sensing Technology and Application, 2010, 25 (1) ; 97-
L0, [JSUH I L B 25 o F 20k L 45 FIH SAR PEGRU3N i 1T 1l 152 f
FENAEL]) BB 51, 2010,25(1):97-101. ]

Su Tengfei. Meng Junmin., Zhang Xi. A Segmentation Algo-
rithm for Oil Spill SAR Tmage based on Hicrarchical Agglom-
erative Clustering[ J]. Advances in Marine Science, 2013, 31
(2):256-265. [F5 M5 7K, e (R0, K OT. 5 T 058 2 )22 W 2R 288 1 i
R B g L] e PR 2k . 2013,31(2) £ 256-265. ]
Yu Bo. Interpretation and Classification Algorithm for Multi-
polarization SAR Image of Sea Ice in Liaodong Bay[ D]. Qing-
dao:Ocean University of China,2009. [ T . 1L 75 15 g vk 2%
b SAR SEARIR R M 5 0 KL B[ D). 5 5« b =i
F 22,2009, ]

Wang Ning, Zhang Xi.Ji Yonggang,et al. A Method of MO-
DIS Sea Ice Edge Extraction based on Agglomerative Hierar-
chical Clustering Method[ J]. Journal of Geo-information and
Science,2011,13(2) :266-272. [ £ 7, fk Wi, Z8 K W, 5. BT
JE B MODIS g kA 23 2R3 R 5 5 LT ). s R 15
BAR 2, 2011,13(2):266-272. ]

Solberg A,Clayton P, Indregard M. D2-Report on Bench Marking
Qil Spill Recognition Approaches and Best Practice[ R]. 2005 ,04-
10225-A-Doc, Contract No: EVK2-CT_2003-0177.

Brekke C, Solberg A H S. Classifiers and Confidence Estimation
for Oil Spill Detection in ENVISat ASR Images[ ] ]. IEEE Geosci-
ence and Remote Sensing Letters,2008,5(1) :65-69.



%5 RYBYHAE M b i SAR T i B W R S & 933

Research and Development of SAR Satellite Remote
Sensing System of Ocean Oil Spills

Song Shasha'*,Zhao Yupeng'?,Su Tengfei’,Ma Youjun',

An Wei'*,Meng Junmin®,Zhao Chaofang*
(1. China Of fshore Environmental Services Ltd. , Tianjin 300452,China;
2. Research and Development Center for Of fshore Oil Safety and
Environmental Technology ,Qingdao 266061 ,China;
3. Remote Sensing Department ,the First Institute of Oceanography ,SOA,Qingdao 266061 ,China;
4, Ocean Remote Sensing Institute ,Ocean University of China ,Qingdao 266003 ,China)

Abstract: SAR satellite remote sensing system of ocean oil spills has been developed for the operational sur-
veillance in the offshore oil exploration areas of National Offshore Oil Corporation in China. The system is
capable of SAR images processing,oil spill automatic detection using the algorithm of agglomeration hierar-
chy cluster and oil features extraction. The comprehensive analysis of oil detection results is also available
including confidence analysis, multi-source and multi-phase data analysis as well as backtracking of oil spill
sources. Oil thematic maps are output utilizing oil detection and comprehensive analysis results, which can
be overlaid with electronic charts. The system can provide the technical backup and decision support for oil
spill early warning and emergent measures implement.

Key words: Oil spills; SAR; Automatic detection; Surveillance system



