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Study on Prediction for Prompt Countermeasures to Oil Spread in Ocean

Young-Bok Kim*
*Dept. of Naval Architecture, Ocean & IT Engineering, Kyungnam University, Changwon, Korea

KEY WORDS: Wind waves 5%, Oil fence 2 ¢35, Diffusion theory &4+ ©]&, Oil spreading speed 7 &4t &%, Spreading
direction and force &4t WaF 9 3, Marine disaster prevention system 3] %A A] 717

ABSTRACT: When oil spills occur in the ocean because of a ship collision or grounding, the oil in the sea will spread to the coastline. To
effectively and promptly prevent such an oil spread, the prediction of the direction and speed of the spreading oil must be made. By applying the
coastal wave diffusion theory with a consideration of the effects of wind and current, the oil spreading direction and speed can be predicted
promptly so that the National Disaster Prevention System can effectively and promptly take countermeasures against the attack and contamination
of the coastline by such oil bands.
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Fig. 1 Oil spilling disaster and diffusion map near to Sori-island
by Sea-Prince oil tanker
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Fig. 2 Oil spilling disaster and diffusion map near to Yeosu
peninsula by Honam Sapire Oil Tanker

Az mdse PALES AQaidch 119 209 APRAE
SRS, el oA, 5, Oﬂid ot sl &
248 A58 98l 2329 B 2aRIINE o) §F

7IAH BT o dS o183 FHRA A% FF A W
HE Walste] ARSI afQtellAe] A AS B, 9t
AH7IE o] 83 o AHAYT 7)5o] FarE A, 2ol
ek A= 2rds Waste] ARSSIATh 53] At 2ol o
& AlH Aol 58] AztE ZhekEd] fAHA R st
et 7Hd 22 F, AL, ZYE oA ARG slE Al
st Y sk WS ARSI e, o2l BA Al
W AQQTEHANA SRR GHF o) FA A W
o= Zbg-g Wskt) ool whet Jal 97 vk oA 478
FA 67l F, AT 10 vhesldhe Alal B o]
103 Et H7l Ade AAste] HAE SRS ol
=949 Q83 H|E Table 1¢] BJF Qi)

47 5 A HEjRhE el 7ge) Sae 27
AoE wel W weke WAPTE AL T 5
259 _q_ &5 Fotule] Magulsky) L% j_a]_ﬂ =9

o] 7 1Ewu Bl e AEHE 22 A
W]EH*—‘! Skis

% (Flow mtens1ty)—§

rH'TE._l



110

Table 1 A usage example of prevention apparatus and countermeasure for oil spread over Yeocheon coastal area

Equipment Prevention apparatus
Items Human Shi Washing Oil fence Oil absorbent Oil dispersent
P apparaws (m) (o) )
Total 84,042 2,692 12 240 244,379 16,658
Yeocheon-si 29,241 1,398 2 40 58,197 8,495
Yeosu-si 18,002 683 7 92,836 2,963
Yeocheon-gun 32,021 498 3 200 66,550 4,525
Namhae-gun 4,805 113 6,796 675
*Z4: FEIFFE EH o)A (http:/ /wemo.mltm.go.kr)
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Table 2 Calculated spreading directions, forces and diffusion speeds of crude oil spilled by Sea Prince oil tanker

Water Wind Wave Wave Wave Wave Wave Assumed Final diffusion
depth speed height freq. (o) numer direction force current speed speed
m m/s m rad/s k 0 (deg) ton m/s m/s
50 40 10.0 0.334 0.0166801 30.0 1,504 1.0 5.6
100 40 10.0 0.334 0.013154 39.3 5,475 1.0 40
200 40 10.0 0.334 0.0116075 459 20,946 1.0 31
300 40 10.0 0.334 0.0114103 47.0 46,586 1.0 29
500 40 10.0 0.334 0.0113864 471 128,588 1.0 29
1000 40 10.0 0.334 0.0113861 471 512,963 1.0 29
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Table 3 Calculated spreading directions, forces and diffusion speeds of crude oil spilled by Honam Sapphire oil tanker

Water Wind Wave Wave Wave Wave Wave Assumed Final diffusion
depth speed height freq. (o) numer direction force current speed speed
m m/s m rad/s k 6 (deg) ton m/s m/s
20 154 5.0 0.556 0.0443776 40.0 300 1.0 48
30 154 5.0 0.556 0.0384743 479 583 1.0 39
50 15.4 5.0 0.556 0.0337496 57.7 1,436 1.0 3.1
100 154 5.0 0.556 0.0316292 644 5,299 1.0 2.7
200 154 5.0 0.556 0.0315164 64.8 20,675 1.0 2.6
300 15.4 5.0 0.556 0.0315162 64.8 46,300 1.0 2.6

O =
=
Abke 4-5me) s3I0} 5 T5dm/ss] HFAHRIH ol
R Abolth o Almeld FHE Ae 279 SEly of
o TSl - glolmz S50l AT %S gl 5
48 et ook
548 &2

=

%1011*1—5— &R At B <
oA B BaE JPdAtEd oJelA &5 3

9, 22 ﬂ?ﬂz’:ﬂ =279k AU o] WAt AEHe] Ba 3
ZreEFet AR Bl 2143 AT e Aee wiol

2719l AR A

TR

011'\% 1*&1}%4 Aoz Asf o= st &
§&4 Alae} o F shultelre] §54 Alns AEda
YT Hgo) DAY VF FFolE NIAEE F o 2
opol AA WAYA ApaAtH] AHgs) B, AAAAEAY
A A8 5 YRS Rk ol golo.

7

ol

m o] shiATALAe) A
A\glel) ZAp=RU,

oz 53

re
-
o rlr
R=J UL

o
K
Ao

5l

oA (199%). ZHES o83k S TR AT WA=,

Dean, Robert G. and Dalrymple, Rober A. (1984). Water
Wave Mechanics for Engineers and Scientists. World
Scientific.

Sorensen, Robert M. (1993). Basic Wave Mechanics. John
Wiley & Sons.

2011 39 29 Hdx HE
2011 3¢ 18Y 4AA} &=
2011 49 22 AR A




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


