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RIFBMTE G E O 2%8)0> Simulation Model

o

1. #

BRSO R - BRI - FRROWE LEAo R
ARG REIR O MBS REE R D R4 potential . 23 < 7x
b, T X ABEROEK D FEHITkE,
B BRI 0 B TR OB E LT
TETHY, R 2 ERBNEK & AR - Bigo
BT 2 ERA RS ER E T 2.

DX RS LINREE Y HRCFAL, WiE
Rz X DR B BAMUT 2 BERETE - RO - B
FxPRoBrE B & T 5 BETHmTER model DFARE A
DI Te D, b, BEOFRE, oD, REER
B, BRI+ 3 5 H /Y (design purpose) o
model #EENDIETH D (Lee et al,, 1990). T D7z
b BTN 5 0 a0 ¥ HO TR B 3 5
model &L\ % & 5. ZHICHT A RERDO KEST D model
VAN T AR L7 3P 0 KBTI O F Rl
AL 0RE BB BT s B8 BTt
% simulation model {324 5720 (Huang, 1983; Lee
et al., 1990). .

ARBTEC R BT O mBERCE R R co
BEiR, Wttt WS X SO B Lo
(weathering) #lE% § ZETE D REGSCEREOE
7z model RFEL LS LD THhY, T OB
IR VoW O B,

i

2. Model ©BHI&EEREE

AFFE T Bl T combat purpose (Lee et al.,
1990) Wik TP 7o WM 7 B model A iEEE S
LT LD, WREROR N E RS oK
R Eil e AL o model ZBHREL X5 & L
L0THB., ZDOmodel IF—1IRLI-ES K, K&
B - B (Advection) &ylOZE (Weathering)
P95 sub-model FABAEDZ LI L » THER L.
£ & @ sub-model PMEHE7FE model Wir - Tk h,

*ERA TH SUKEARREE Y TRR
» TE BWKEREAZE BYIER
wer TH BUKEEUE AREER

¥ -

# e 3RO %

ADVECTION

Winds --- Wind field model
Sea-surface wind (WIND - I}
Land-sea breeze (WIND - )

Waves. .- Waves field model
Deep sea waves (WAVE - 1)
Shallow water waves (WAVE - T}

Currénts -~ Current field model
Oceanic Current {CURRENT - 1)
Tidal current (CURRENT - 1)

Contaminations
Run-up and contamination
{COAST - I}
Oil-Facility Interaction
{COAST - I)

L

Spreading }ﬁ— Gravity - Inertia stage
Gravity Viscous stage :]- SPREAD - 1

Diffusion stage
.
OlL BEHAVIOR MODEL
* e
WEATHERING }*— Evaporation (WEATH - T}
Weathering in Near Shore (WEATH - 1)

Dissolution (WEATH - )

Emulsification (WEATH - W)
Chem. & Biol. Degradation (WEATH - V)

K—1 Model DILAK

BlBuc & o TESLD scheme 1357 5 e Einc B iE#
SER N, oA X R IR & PR model
7o ErfEk @ model & sub-model & LCHEM L7z, ¥ 7
MBI Ui T 0 ek B LI data base
PRWSZ L l, BoOEEY data base FIHT 55
HEES model WX AFHELIEA L.

3. Advection 7' Wethering

3.1 EXR® modeling

Busyh slick OB TR k& BELYEL, 3k
PR o BRI e b S Y I o BT VTR
PEERNIRFO—2THS. = TREROTRE
BamatR (1) ok 3 b5 ¢ IFOHD vector
(WD % Markov BRI X » R 5 Fk(WIND-
D & BES S model, B igleR A0 %8 T % % model
X b simulation 3% HE% e (WIND-ID.

| W(E)|= a1 | W(E— 48|+ az| W(t—241)]

vt ag | WE—nd)|-+ P (1)
oo, an REITARBIGREL, Az IR,

2T ai,az
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Py o Bl RE, SRD LRI DB E L ORI
Th5.

F YRR RNER X 5 ER model XU TDX 5
RHEBERTER L CAREGOE AT EX L H WV 5

(Lee et al., 1990).
A
+ < stg )2 62“‘ <K”m ;; )
b)) o

<

Dy _ )
Dt <S'—2g

(9
MNP ( DY )
Dg, _(_a 28< aqv)
Dt <s zg>5z*
9.\, 9 (4 0.
e 2R 22 (2 )
E)u Oy w* 1 <azq azg>~0
dy T 0z* T s—zy\ om dy |/
.............................. (6)
ot s—z4 ¢
e s g (7)
ZZT,
z*:3<2‘29> ....................................... (8)
s—2y
P\EB/ep
:<—15l;> ....................................... (9)
" z s<2@_ ﬁﬁ) .
@ ws——zg+s—zg 8x+U oy (10)

0 . 0
Dt ot Y r TV oy T o
2T, %,9,z L cartesian FEEEROEPE, ik, HE
FETHY, u,v,w % 2,9,z FEOEERS, w* X
2 R R A MEMORERS, ¢ @),
0 BRL (KD, ¢ Wi (ke/ke), T WREEE, R
(LEEMRAEG D gas B, co WLEEHE, P3JER (mb),
Py (33E# level 77 (=1000mb), f X Coriolis para-
meter, ¢ XEIMEE, Kg 3KFETEEFER (m¥/
s), K¥, K!, K§irhZrnEmE, =, LBo#Eh
AR, 2 S, s B EEEROHSREEST
CERBOBRELZZEB UM EBINIC L > TELIWEE
HTh5.

TV L5, CHART UVR  ToE e |
=0 F Y . Prr iy

HEIGHT (M)

-4 -3 -2 10 0 10 2 3 & 5 &

TV i me. CHART UVN TIVE :04:00

W: 4 em/s

L na::l

Zm ¢ EEEEER

. trcv e
S PR EEE SRS E T -
= bBrrriicz: iiiiiziict:
=PItz T
x gETizriiiririiciiiiiii:
AR S R S -
= PrTttriiiiiIoiiiool
S oo ErTIiiiiIirorororzrts
IR R A A - O I
el S S R -

.......

EiIiirrriirias Pl

.................

DISTANCE FROM COASTLINE (KM)
H—2 RO

ProfEiRcls@lltiboffr &2 b0h 5
L, ST LRSI TR BT E 5 R
RAFHETE D B ko RO RGEIeE S
BB km OFIRCRE U R FHE RO B
BETEONS Z X DT (Lee, 1988).

Bl—2 13ab 5 AP e L ERECE S
N EBERRDO—FIE2R L0 Th b, W - BRIk
W EEE TR\ MEA £ WA 5 10km DIMOBERT
AR ) DX AE SR, g o JEE T -0
TR O R AR X Fe Kk 10 m/sec, FEMINT 5 m/sec 2
EOWERAERTLZ &0, CoEERFBIIMmRE
EBHBAOWFM oS EETLLELLND.

3.2 HoBH (Drift)

B L 5HEBCOMH slick oBWHEE U0 11 wind
factor % 0.03 L LTHARD IS5 eE LS.

Us=0.03[Uss cos (0— )] +Uso sin (§— )] 1

ZZC Uik 10m BECOBRME, 6 3BE, aik
i (deflection angle) TH 5. BIHRCO aDFHE
EEINEAY S L TRATHE TS (Lee et al., 1990).

. d . d
sinh <27r 5) —sin <27r B>

N — <27TD>+Sm< g) ......... 13)
DZ”(W‘;{)W .............................. a4

CTdVWOKYE, DNEBRERE, A TR,
pm@moﬁg,w¢Wﬁa%ﬁ@§,¢mﬁﬁ.
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R I ¥ @ X £ E30% (1992)

FrRRE X 2RSS (V) X Stokes (1847) ©
BER B0 Longuet-Higgins (1953) O®ifia
O kR X hEHET A, ORI X 2RO
simulation (34D MRI model #¥H L (WAVE-D),
B 0 WO ZEF L Dalrymple (1988) @ model 1@
BKDELERLCHETS (WAVE-ID.

atko
Vo= Sink® kd
+(9u2—6p)+(3ut—4p+1) cosh? kd

2 cosh [2kd(1—p)]

6 . )
2 e 2 g
+ d (p2— p2) sinh kd;

oo NARAER o HEOEE koo i
KE RS T RBEEERT p=2/d Th5.

¥ 7B & ez 4 % sub-model (CURRENT-],
D ic X % WBEHEERYEATS & WoBEMEE U
¥4

ﬁz=ﬁo+17w+Kcﬁc

TEHINS. & T K 3K EEBRO SRR
(U W slick DBEEED L TH B TH 5.

3.3 Spreading

Wang et al. (1976) O spreading B3 % 3 E3f:8
A EEC SPREAD-I chkRic L v EfE T 5.

_ glo—po) 14,
R(t)_1‘14V1/3[ e ] 1/

Bl Lo XZRE (KD, wE (1o £ 4D car-
bon A &ET 5. @EOERBISMRSOERED
BoEciE %5 (Rasmussen, 1985).

3.5 Dissolution % ¥ Emulsification

Dissolution & Emulsification o ZhEi1zR (22), (23)
kb BEFHETS.

N =Ko e15C; —CF) +vevemenrrenennesassssenas (22)

Z ¢ NE 3isrmo dissolution flux rate, Kq (IfA
EFRE, e I factor, x; I oil phase mole
fraction, Cf & CF 134 ZMiERE L RAHOKFEE

BTH5.
yw = SAT — —_— —_‘Kz .........
di [Ku(ys Yw)] < » >?/w (23)

TIT Y BHMOKSER, Ko XELREC X ZEE,
¥orT REAKDER, K. (% surfactants D& X B
W, 7 IRBRRTCHS.

3.6 BEBOBOEIER

BROFEC X 2WMOER - BHEERC X 5ERLEF
BEIIR—1 o k5 v EE L T COAST-LII T
HETS. ERERRUOERYEE TRED runup #
BETHARBETA2 & E:FE L TZD run-up iFi Ryu
and Kang (1990) X% M\ 5.

9.3684(1.17—0.8X)?
P(X):[ $4( = ) }

for gravity-inertial stage ... Qan X —4
X exp [_253< 1.17-0.8X ) ]
R(l):O.QSVVa[MT/Gﬂ/‘ S
olo-v)/E | T (24)
for gravity-viscous stage «+--ee-e- 18) Z 2T X=Ruyin/His T run-up ROEHEL BHE
271/2 EoHTHED, EER - R X % surf-simi-
R(t>=2[2Er(t—tgu)+(R°”>] e Hehv, fa ZHHPEELTFY :
2 larity parameter Tk %5. ¥i: P IIREHRTHS.
for diffusion stage ««rereeeeieenennns (19) M, YEEIEON « BHEEDRC L AERSR LB LR
TZT R ol slick O, po MHOME, £ XM o TEMETRBIME LCHEEL, BEELEBOBEY
), E,pix spill oHEEIRIC LD i3+ % ®—1 WA X 39OE s (Gundlach, 1987)
FLIRIL R, ¥R gv 1T gravity-viscous - -

. . Meduim-viscosity* Light* Heavy?
stage DREDOFELZFELL, V EHL oil oil oil
Tl DA <m3) TH5. Standard

3.4 Evaporation Shoreline Thickness Deviation hickness Thickness
KA T 2O T EBRIRRIZ Y b # Type (mm} (mm) (mm) (mm)
B1L T WEATH-I C3ET5. 1. Rocky Cliffs (exposed) 2 NA 0.5 2
PP 2. Sand beaches 17 19 4 25
Eyp= Kei<££>ci ...... (20) 3. Mixed sand and gravel 9 11 2 15
RT 4. Tidal flats 6 6 3 10
Ko =16.076U 8 R—0-115 067 5. Rocky shore (sheltered) 5 NA 1 10
6. Marshes 30 14 6 40
..................... (21)
7. Eroding peat scarps 4 NA 1 10

2T Ep ik i HH®D carbon o oy
DG (mol/cm®s), Ko 1TZEREER

1. For medium-viscosity oils, values were measured. NA indicates data available

because thickness was not field derived, but estimated relative to field information.

# Cem/s), PiidiliDERSEE, Ptk

2. Values for light-and heavy-viscosity oil were estimated and were proportionately

& pressure (=0), Sei i3 Schmidth

number, R (I universal gas constant, T

correct to each other and to light-to-medium viscosity oils for which data were
partially available.
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X1 ROBABEEE AV TER L.

M= M exp (— Krt) (25)
ST My iggo ( FHREEC S 508, Mo liF)
WA, ¢ IR & o (day), Kpi1¥g
BB LU MR OIS X b B AKX VCBENE T
107°~10° Of# % (Gundlach, 1987).

4. Model OFRAGI

BEOZNE O E UHBEERETE belt MR
TR RTUHRE, T3, KEER OYETE recreation a0 FE 4R
U Cus 2 BRI CITE HF M0 R MR 38 < £ OB I
KT HERE LI R E V. e DY Tsusima
current DA LEHRR KA X2WBOBEL LS
R G REE M TR o T B C ORI —
3 DX RHEHEBREYRELCAMECREL TV b
model DA% & B OV S,

FoA model #5E (@—1) tirLic X 5 7z sub-model
DOEHEOF 2 ROFIHRN GERBROME), B
B« RO x5 data-base & 1ED MBS
BB, Fiz WIND-I & Current-I TEEMVLID
A RO+ % data base b 4Bwinb. o
5D data base (MEEOWERF, KR, £ilHE, &8
FORBREEMIN T 530O% AR model AL
RV AERE L e, B BRI CHEBEO R E
VBRI S ST T B a2 TRk 0E L Hie &
5L D LA model DOFEEEILETSZ LT X Y& mo-
del DEERCOWTHEE L. B—38 132 DygR o FEE
WEORENLEE LR L —HThs. E—4 &
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Lish oo Tthy, EoER
R AR CRELTS
model KX BFERTHDH. 22T
sl slick oA A BRI LT
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oil slick EEOBIMNETH 5.
F 7oA model DEER A RLIE
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i o2 Thin A X 5 A model %

WH LT84, $3%D model @
IBERI VBRI VCEPLT
Wh, ZHIARRCERL T

o - T.P. : Tidal periods passed T.P. :»Tidal periods passed
after dumping after dumping

@ 7 7 v T i v i 7 T T i 7 i i i i i 7

0 5 10 15 20 25 30 35 40 45 0O 5 10 15 20 25 30 35 40 45

B—4 WEYE OFENCREYT 3 simulation ©—F] (CKEE F)

% YEHEIR & IR EE O PR R OYR AR
' TR £ PVR R O o 2B
& T D L BT,



934 B R T % R X # B39 (19w

0 _f =
~
= k\ " 1 X M
o) ! 1 v
© uisan _J uisan _|
o | -
@0
0 _| =
ol

Length Scole Length Scale

— —
B & T1dokm -1 & T 1d.0km
0 ] -
<

. s{ . E
Q —t —{
Pusan
o N _____.v—[J
K ]
o~ Tustma Tusima
24 9 —u
v |
- Keojedo Keojedo
o _| _
- X : Dumping point X ¢ D‘umping point
o - T.P. : Tidal periods passed T.P. : Tidal periods passed
after dumping after dumping J

°© T

|

T T T
0O 5 10 15 20 25 30 35 40 45 0 5

1 1 [ t ] | [ [
10 15 20 25 30 35 40 45
|

®M—5 SR EOF I 5 simulation O—§ GV, FO

F P AR TIRE L TV % model D YBEEIIE DD 2%
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ZENEZ LS. L LEHEEFET model DM
LIETC Ry T O AND FM model © 40
combat ff o> SEIRFHIh D 22BN B35 model D FEFE b Bl
OEE LTEERLDEE L LRS.

5. #& e

Bk, BRRomMmo®EY X v EFEC simulation
D R g Rk oW R, IR O BA R ORI &
WHEFR GRS & 50 ERRE2Z L AR
BHZE L 7= model OFHAM: & KD model HEEL A
FRIZOWTHRE Lic. O REARL X Wi BB RO
FEHD model DHLATKE model THBHVIFBREOL
HEAZELBIE L EE « BRENEM L model ThBHC
& 75‘;%’)753 > 7.

S8, O model TIEL CIHEREIEZETXS
ik = & o FERHOM O 2y simulation model & ZEik
X% combat 10 model Wi BL L TR
SR D 2 BIAA TS IRT5 Y model HIEBEL T & o,

AERE - AR, REERMEEM R o — ik AEE e iE
No. 911-1307-019-2) ©—#Th b, G CHHEEEH
FPLFE center (RC-OID) o ifzeitnmiis it 1

DTCHH LR L EHOERETS.
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