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ABSTRACTS

I. Title

Computerized Oil Spill Response Support System

II. Significance and Objectives of the Study

The growing maritime activities and industrial bases in the coastal zone
place an increaing threat to the marine environment from spills of oil and
hazardous materials. Approximately 350 incidents are reported each year
in the adjacent seas of Korea. Although most of these are minor, there
are an increasing number of environmental incidents that exceed the
capability of polluters or industry to respond, thereby requiring
government involvement.

During the initial hours after an oil spill, OSC is faced with three critical
functions: (1) mobilizing resources, (2) forming the response organization,
and (3) directing the initial response actions. The mobilization and initial
response phase is marked by the execution of tasks that are pre-defined
by the contingency plan. The success or failure of the initial effort
depends upon the adequacy of the plan and the ability of the unit to
immediately execute the plan. In the second stage of the spill response,
the integration phase, OSC requires the responding forces to arrive on
scene and to form an effective operating system. OSC has to take an

active leadership in predicting the movement of the pollutant, identifying
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coastal resources, setting priorities for resources protection, and
dispatching equipment and trained personnel to effectively and safely
manage spill response.

Successful response to oil spills requires critical information in a real time
over a wide spectrum of topics, including spill data, surveillance data,
environmental conditions, ecological factors and countermeasure options.
Response operations have many facets that are often fulfilled by a variety
of agencies, all of which need access to critical information.

The purpose of the computer-based response support system is to support
these information needs effectively. Databases organized in advance can
strengthen the ability in a crisis to get timely, relevant information in
actionable form. Some of the area-specific information such as
geographical and ecological data can be delivered in more readily
accessible forms. Diverse simulation capability provides tactical/operational _
decision-makers with the information on the movement of pollutants but

also on the response options.

III. Scope of the Study

The development of oil spill response support system has four research
areas:

1. To develop the scientific tools to support response decision makers in
preplanning and operation levels.

2. To construct databases of environmental, ecological, geographical, and
technical information.

3. To develop an oil spill trajectory model which can be operated in
real-time.

4. To make a integrated information system with user-friendly interface



that includes a geographic information system, gridding software, oil spills

models, and knowledge-based decision making programs.

IV. Results

1. An integrated information management system is developed for
providing OSCs and SSCs with scientific tools for technical/tactical advise
and decision—making in case of oil and chemical spills at sea. The system
operates on Korean MS-Windows 95 of personal computers. The user can
interact with the system through a graphical user interface. With this
tools the user can obtain various information related with incidents and
can respond to emergency pollution incidents on the scientific basis.

Spill response support system consists of six modules based on the

flow of the general spill response procedures: module 1 - preparedness,
module 2 - notification and identification, module 3 - assessment, module
4 - response strategy support, module 5 - resources support, and module
6 - review and evaluation.
2. Specific algorithmic procedures was described which can be applied to
a minimum-regret set of model runs and a standard digital file format
was defined. New w/o emulsion model was studied to predict water
content, rheology, and stability of emulsion that are moderately persistent
or very persistent.

As shoreline countermeasures following an oil spill are a critical
element in determining the ultimate environmental impact and cost
resulting from a spill, shoreline protection strategy and shoreline
evaluation methods were examined. Shoreline protection planner will
provide the resources managers or OSCs with the information on the

performance limitations and logistical requirements of equipment in their



areas and effective tools for developing workable response strategies.

Environmental sensitivity index (ESI) maps have been an integral
component of oil spill contingency planning and response. As the oil-spill
response community moves towards development of automated sensitivity
maps, the basic elements of a sensitivity mapping system were outlined
and some guidance on the collection and synthesis of data for the system
was provided.

Seventeen ICS forms were proposed to introduce incident command

system into response organization in Korea. They will be reviewed and
tested for incident briefing, organization assignment, incident radio
communication, medical planning, vehicle support, air operation, etc. in the
field, and then be incorporated into the computerized response support
system.
3. Many concerns about spilled oil contaminants in the coastal area are
placed as the serious problems to preserve coastal environment. And the
use of computer simulation models to combat with oil spills has come to
play more important role in forecasting of oil spill trajectory so as to
protect coastal area and minimize the damage from oil contaminations.

An oil spill trajectory prediction model in real time for combat purpose
is developed to apply in the coastal sea areas. In the model development,
since the movement of oil spills is easily affected by currents, winds and
waves, the following steps are adopted considering spacial and temporal
wind fields, tidal, oceanic currents and wind waves, and the applicability
of the model is checked.

1) Tidal model was developed to decide the boundary condition for the
regional model development which covers the East China sea, the Yellow
sea and the East sea

2) To calculate harmonic constants at every grid complicate numerical

experiments for the tidal current are carried out in the regional model for



the coastal waters of Pusan-Ulsan, South-East Korea.

3) The harmonic constants for the tidal current are obtained at the 2
km X 2 km meshes in the domain (180X235), and the database for the
calculation of the tidal current in real time is constructed used the
constants.

4) The spacial and temporal wind field data-base was constructed by
hourly winds for every month using 14 years wind data at 5 stations
around Pusan-Ulsan area.

5) The effects of wind field, harmonic constants of tidal currents,
turbulent diffusion and spreading characteristics are discussed in detail.

Finally, the model was applied to the real time forecast of spilled oil

' behavior, and its applicability for the combat site was checked by the
hindcasting of historical real accidents.
4. The prototypes of oil-spill contingency planing system were
dispositioned at Korea Maritime Police and Korea Ocean Research
Institute. This prototype was applied to the Taeyoung Jasrnine oil~spill
accident, on December 2nd, 1996. It was proved that the prototype
system was useful in spite of some shortcomings found.

The electronic map of Pusan area was constructed with 24 land maps
of 1:50,000 scale, includes land topology, beach types, mud flats,
administral boundaries, national parks, roads and some other data. The
data of regional geography, weather, fishery, ports, ships, and resort area
were constructed as a hypertext file of environmental sensitivity. An
Oil-spill trajectory model of Pusan area was included the contingency
planning system.

The operating system of oil-spill contingency planning was upgraded
into Windows 95, so the main menu and several software programs were
corrected. Also the emergency calling program was improved on a

function of automatic voice response.



An portable type of oil-spill contingency planning system was made
with a laptop computer, so on-scene commander or scientific supporting

cordinator can use it at the fields of spill accidents.

V. Plan for the Application of Results

The prototype of oil-spill contingency planning system has already been
installed in Korea Maritime Police Agency, and will be used as a tool for

supporting OSCs and SSCs in case of oil spill incident.
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Fig. 2-1. Typical trajectory stepped forward in time.
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Barge 294 Spill MASS Trajectory Analysis
Estimate for: 0600, 2/15/96
Prepared: 1315, 2/14/96 NOAA/HAZMAT/MASS (206) 526-6317

These estimates are based on the latest available information. Please refer to
the trajectory analysis briefing and your Scientific Support Coordinator (SSC)} for
more complete information. This output shows estimated distributions of heavy,
light, and medium concentrations as well as an outer confidence line. The
confidence line is based on potential errors in the pollutant transport processes.
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Fig. 2-4. Composite trajectory analysis standard
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TIHLE FEHF AT G 2EL 5 AQAdA9 V&9 it
AR AFd FAE F= J2 45 =2d(oil spill trajectory model)ol
AEH FHH o2 MEHE o] vFAAL, AAY Ve FEAA
T RS 299 o]8AA WA HFT AV JoEZ HER A
TE Qe dAolth AN {EF BT FH 2ol Ad FAES M
oo A AR 5 YA B olFo FA A= dF 2d Hitse
Z o] u& 7 5tHDr. Lehr, personal communication). ©]A| 7] 714 o
2 A2 45 RddAe FHAAE ANEHA 7] A3 2R FHE
o] &3t AF FYE HFE A WNF oy FFde o F A
z2do] U= FAHAA 2 Aeg AYdr. B AFdME FEF %
Fe) 2do] sjdel ol JHF BgAAge] 2 oEA A A n@
N2L dF 22 Mddted FHEo2ZA AAZAQ] FAd F&3tn
PE Fel 2o Lo rldg3te AE FHoE AH.

2. 7189 it} g g4 A

71g0] Hded frE2E H HA ke #A3E ZE 2994 Fayd
&7 (spreading) § 3ol #F 7] wet ALsa AtHFay and Hoult,
1971). 1 "2 WA 10 WZE FAE ZE ¢S 4% 1 mm WA
1 cm®d FAE e FAL fHez2 FEs ¥93E-348 aAAH
Z9-34 BAHE Ao Ao, e 27 93 Ak 9
M Fayd S432& AHEFel oA, &4t AAFL A 714 @A = 4y
Aed, A 94 GAE V180l 8x FY4 g5 HAE A& 1t



At} Dodge 5(1983)2 olgig @A o NAoZ eyt

) k2 4 Vo 1/3
to = (E) (ngA) 1)

g: 39 A&x
ki, ke @ A9 (ki=1.53, ke=1.21)
Vo: %%

Vo @ %9 AE

A EY 7183 AL dxA

OwOo
A=—"""
Oow

tet NFHOZ 58 HxolBZ FEATY AZMIENA BE oo
#FE Al £t weA Fol 93 |Eo] HAE F9 oy
FRA o] IFE FA v sHAe] sk 2l glolA Al
Btz o] AFste Alzte] "ok FE 9§ WPl Bue A,

5 37 AFHE AAFANAMY 27 A Ak 2)43 Zo] ¥Fd)

A0=71'

4 5 1/6
kz( VogA ) 2)

K\ VI

Fay:e tAzolNe] $ete] ™7 Atsh Fayd 4t A%s 3)Noz
Jebd b ok

3

A= nk%( v

Vgt )1/3



ki 0gVE) 1 |
( ) L 4)

Dry=71¢ V.
foto] WA= FWlA WAL Ahlstromo] AAF EF5 eddy
diffusion®l &3+ #A<ld], Elliot and Hurford(1989)= 9848 & F3l A
2ol WE G4 AFE 0] 88t Dy, =0.033%""° 2 YehiAT
$uto] HAE A WA AL w9 sl uigdl o s
£ ol 9% RozHA 78] WAYsteE FHE Y F2F o
2 @ BPIHE o] FEE WS ERT Pgolnz & osiFe) gl
A £ Aeoltt, dREY RdddE AAY #FALE T BIE
23 dojd Aol gAY 5 10m A F&el sl o 3%
o) £E2 §oo] o]FVTIL AT Utk WAl ol @ o5 %
$E¥W %3 Stroke drifte]l 9% Holjth 1 %e FEAE WA &
gto] o] Eate] UEh}E RAo2 AR Ytk
»ERe 718 o] o ofz =y)e) 7)SHE(HH)o] Hol
2o SosbA Hed,  #4L was 502 HEoler WY,
N7t e fHTL AR R4S Aok B ARE FAsE g
EL o]%3E %9 HAZ AAA Bh(Delvigne and Sweeney, 1988).
e ARe ABZA WPl ol JH= Bo2 FAL §7] FA4H
I HZe g fool WA welke §4 2ol A Aok o
e e nEe g¥oz 21 Yo SE7t TsE 3144 I
2 o]%o] RdZ wtEo] A v} Q1th(Elliot, Hurford and Penn, 1986). 71

HEEL £, £AFoR FAHu FYHo| g FAEH. AR 5

W

o



oMY o] E olF AAE EV] H8ME T&ol el Ekman A&
A48t partial differential equationg Wi AAltsol 3 AAHo=
2de] Az uHld YF A 227 ABZ Delvigneol AAF
breaking wave model o] 93] ®AHE 7|80 23t AolE w19
158 = ALY 4 gleh

gee ol 9% JAE FAsn v o3 TAHE F44
ol £x& ¥ Y 527 2o

— o __hw §—¢
V=Vomp_ - caln( 2 ) 5)
=2
‘:’]—') g'_h
Z,
§0=Y
v==1
w
ca=CDp -8

w
Cp = 14 x 10°, drag coefficient
pa =1.3 kg/m3, air density

Dim=10"* - (w?—w)+10"%(m?/sec)

A9 271 A3 249ERY FFo|A T NOAAJA LEQ)
s Gl 2doMe FFoz2 EAFE f49 arlg aA A %
2 FE3t1 JH(Dr. Lehr, personal communication). A&, §22 # 7
< 00m(FA] W2A FAE {F3), 300m(FL SE2 BAsE 43),
100m(HA3] FA3tes FA)ezZ A 7INE 71483 Z4 Lagrangian
Element(LE)E°] ©] Al 7}A] FeA I/t & A9sA sz . 73



9 £AMNE $3¢) 37 d2¥E A Ad Aold g 6)4F o] 1t
eld 4 A H(Delvigne and Sweeney, 1988).
N(d) N d-2.3(i0.06)Ad 6)

o] o2 RE old (A AVE Ze 71EY FME d0.7e ¥
IGT ¥ F Ak F, 7189 Fol oA} EEE FH9) A7)0 w
274817 Sl& Rolth LEE 7189 ®3s gormz @ sle) LEJL o
49 2718 Jebd Fg 0§ DY e F Yok

3
Pie(d) » &7 EIP Le(di)=1 7

ARE AZEA 2719 #3 o] Yehd FELS 900mo] 59%, 300mme]
28%, 100m°] 13%= A4t

g 7le] LE7F o® Azt @A ¢ B4to]l € AUt e AL B
do] d¥sE ¢ A9 sedEoltt. 2 LEZF & @A A 29olA
g iy FFo2 Bo7tA sk w3 15 siFskE dol7HA Hd
Z random3tA E7HA Hi, AEEHE F49 $E(w)E Stokes lawel
o3 8)4 3t #o] xddrh

_ d%A
"8V, 8

WeF At = h/u B BstA(hy: F49 271 4, At spread
time step interval), LE®] &% °]%& Ax,& ALY & Atk T At
< atRg, F, g dxd 3 A #3522 Eo7hr] Ad #30]
EFo2 A5 AL 9 oF Ade 94F% Zol yed 5 JoH,
ook At, > AtFHE, F, W gxd 93 F£Fo= EoU] A &



ol EFOE A XY A4 £3 olF AE 1047 7o Y
B ¢ gl

_wh (®  hw &
Aty < At ax=TR [ Do caln(é’g % )dé‘ 9)
_wh (¥ hw fo—¢t
At, > At, xy=2 [ v pi caln( 5% )d§ 10)
h

7% ¥ 71F o'¥A(water-in-oil emulsion, ©]3} dH)9 YA L
olEd ] EXE9 olF Aol WHI #AWo] Utk ojAAA A9
W29 #F &4 ZdMe odHe) A4 FS Makay(1980)0] A4
T AFYT Af9 Aol B F A 4L o= Agstd gk 2
ATAAE ol2F WS TV 2L odA Y 2de ALz
3ot

44 599 715 FuF AUY wAH(S)o] AHHE £x4L 11)3}
2ol el A (Eley, Hey, and Symonds, 1988a). o] A& Awo] A
AHE S5 AW d3Ee TR AW AEAE &5 AW
FH B HBES Hol gtk R FHY)S 449 HF FAF (D I3
Ade A gAY glomz 12)43 o] YerE § 9}

ds ks

E-—k Smax 11)
__Sd
Y= ] 12)

o] ¥ Ag HES MW F% Fo) FE FFY W T} 14 3



0 T
s} !
z (depth/wave height) ~1[ 7
-1.5f wind speed = 20 m/sec
- | ] ] ] ]
: 0.6 0.8 1 1.2 1.4 16 1.8 2
v (percent of wind speed)

Y T 1 T T T
-0.5f .
z (depth/wave height) 1 [ B
-1.5} wind speed =2.5 m/sec

- 1 1 L1 1
0.8 1 1.2 1.4 1.6 1.8 2

v (percent of wind speed)
0 T T T T T

0.5 .
z (depth/wave height) ~1 [ 7
1.5 wind speed = 0.5 m/sec ]

1 1 1 1 1
1.7 1.75 t.8 1,85 19 195 2

v (percent of wind speed)

Fig. 2-6. Horizontal drift wpeed versus depth for different wind speeds



A d27] Y3Ne HT EWed Avsh A o Fbs ok
ot 2y ol AAZ JddAde gAd YoM e %A FE delth
@ 7HA A Z1gule S8 FFol Adlel ol& WA F% Wl
A BEWE Azt 10m AEE ada sHAsE Aot BE o]y
@ e d9de oA APHo2 78H B¢ ERE F deht
B EBYeY arld 2AF otk J1SHY $E FFol A olE
AR 713 % EEY A7 (dna)E 10mol AT FE o] A
o £2d oFele e & AR WHo| g uel Fa
}ES sHHsE Aot

fretel 88 FF3te $E8 AT 494 Aae s A=
9lE Aot MSRC(199%5)E A2 3|4 Set2ang ol 43t +¥ ¥
Fo] Hujel Aute] o2 WA AelE Aol WY ARE AFTE v
k. A7ldAE FEol 10m/sY B¢ AFNA dBHe] AYHE =
t Ag4delA F3 Fd2aded 95 238 $x9 16352 B
Ik Agdel BYHE FEF F59 Aol wHAdTe AP sl
2709 #8 4 SEE O 1947 2ol ANTAT

Y 2
ky ( U T )U 13)

-'1->

a8y ol W2 WAE Makayd A@Hozxy zRdoz g
H5he ol ohztn wed. A2e dUd 44 zde d¢d 43
A ARG A"AAA Y FE F¢ B AEE Fe9 mdolojor g
. A7) A mEEol & A FFHE HE YA wE zZt {3



o] F#FA9 olF A, 49 7] X, A5 HFde 49 ®
A 2E odgd A4 g3 fHe FE FUk F49 27 EX W
3 5 138 oJF FA3}sE= Aotk B /IEEE HU FEFF
o] o)z} om FaaAol FAyHe we} oBH] FA=HI] wWE
offset timeS AAdE T A, FE¥ FIFH A=Y thixatropic
BAd @ AF To] FAUE ok ARE AEF 2dSE Ay
A HAsoF & BES AA, 4 FHo] olFde 74 - FHAYUE
RAFgsly] A8 BadHE f19 7] 229 £33 W =9 AE A
Aste Aotk wEd JF F:o2 F4dHE FHL A HeTE
RYg Hj Bomz £3 Zo| BorHA Hu= ofF Ast E i,
a2 §A48e $202 ote At &3 AF AXE Foh 24y
EQ3 e 718U AAE FHe FAEo] AHHE EAFHo| AA
Ztstpz E3te] FEdo) WA od¥A AF £=7F #wIAY. a8
G ogA e FEFFe] Frhgd e Axvt Stk 49 £X
7t MaEA HEg $9F qUXE FFE A Al w2 dEE A
A E&EE #ZAsA g Aot od 4 A EAE & EF8
e AL A ¥2o2 ARAIAR T FAEY AFF 2E2E ALK
AQ ARRY HZFo] dojg F Utk Holth B dATdAe ¥R
A9 o 717 2 ARES nste 2dY NEE ASTE A
oln] Sz AP 71E9 AL, 7IF FH, FE FFY HIE T
Aglaty] 4% 478 AP AT



A 44 3t At A Ade Ad
1. 3¢ty o B}

gl Z1gol FEHANS 4 LA YAE 3L AdS B33}
A8 HA =AE FH37) Ao AP A YAY olF] edd FH &
el wHaE] Abdel Hrp Age XA . ol d X9 EFHL 1)
et Ast Ay BeAE Hrista, 2) /M AR St B PHE
Adei, 3) slich Ho] H A SHACHAE ZA L, 4) Gl F3E
7159 £X A% 7155, 5) £ X3didl wAE 7IE ¥
& AAFo2 A7) A Aot "FY BE 428 FEFAILY 4%
A" 7t AE7tEe] $AHL, FUHY Al 3¢ 378 olde 3
7} AR7FE] F9EHo WA HYAE A Pdtn ATHNOAA, 1992).
SALA DA DA FYYARE AL St RS ZA Al A

o] FdddA FdA He=d 1) st HIbd(shoreline assessment

o

group), 2) 3t Z¢ HE(shoreline product review group), 3) 71&
A& (technical advisory group)el Z+Zt <@ Hrl 2L FPog
(Table 2-1, Fig. 2-7).

et WIHE A7 AdAE ¢4 g FRE TEY Ut
At #AE EFRe JIES FRUAE A= ALE A3 7IEe] v
Ae % Tl =W} Table 2-29 Zo] 10942 FE3}I Sle 7
< TE2A AHNOAA, 1992).
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Table 2-1. Role of shoreline evaluation groups

78 sk gAe | d9dstd AR | 7% AR
| A% 29 AY 2R - dansiwe] ARE |- TAAAAA A
24 |-9¢ o9x 24 | Aue 23 eV ETE
- Aspgel B~ dolehiolzs) QA | BAY AE
LAAYA, 97
cgq |V U 3aRe | HUA, AR B |- 64 4243 S
° Tdd 2=AUH & 7€, Database A A%
el
dkel Aged AR | we wy zq | STAH WHA 2
agg | & EAFE cﬂlzl g, Aw/AgEd | T THE THA
€\ qn, de 249 | gua sARa 2a | S0 2T 9
A5 A8, " olelwo]l~ gt Jride] x4}
’ A% A%/A%B 71
L st gas | o | A% 9y AES |
1 1
L lexgd |
| y S
’ ECELIN ELEE
!

[ HAAY A 3F ]

Fig. 2-7. Decision—-making process of shoreline evaluation




Table 2-2. ESI rank of shoreline types in temperate regions

ESI Rank shoreline types
la exposed wave—cut cliffs
1b seawalls and piers
2 exposed wave—cut platforms
3 fine—grained sand beaches
4 coarse—grained sand beaches
5 mixed sand and gravel/shell beaches
6 gravel beaches and riprap structures
7 exposed tidal flats
8 sheltered rocky shores
9 sheltered tidal flats
10a gringing and extensive salt marches
10b mangroves

Table 2-3. Surface oil

cover matrix

PSS Ngedxde
71E s WE Fa | oFF &9
XSG C6m | (B6m |(05-3m)| (K05m)
AL 24F
91-100% Ahkkk | khkkk * Kk Kk * Kk
3E o9
1009 *hkkk | khkkk * Kk * Kk
EE X
11509 * %k * %k * Kk *
7+dd o9
1-10% * % * %k * *
vz
< 1% * * * *
A7) kkkk: 7|20 W3l AAOPAE o} Ag
xhkk: 7180z Wal AASIRES} I8 oA
*k:  J)Bo= WY UYL IAES} n) ok
*: eoz Wl AL FAE} o}F nleky
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Table 2-4. Shoreline oil terminology

ERis 3 7180 Sl ckcl
Hek 1 A7t 0% | gt
oo =% 2 A7} 31-60%
At A olF =3 3 327 61-90%
29 4 FA E& #3449 7h¥
Hok 1 >6m
- . i 2 3-6m
NEL9AI Y F Py 3 05 -3m
obFFt 4 < 05 m
A&t 24 1 91 - 100 %
2 o4 2 51 - 90 %
g X TR 9 3 11 - 50 %
83 o4 4 1 - 10%
g ¢ 5 < 1%
718 & 1 > 1cm
7180l ¥4 2 0l -1cm
2189 54 218 % 3 <0lcm £Fo= & 4=
7180l €5 4 Sgoz HY
e gL | 5 g, wbdol= g, x| ¥
A | 1 | zewn ge e 9y
22 2 FEEY 71§ d8A
|3 R=0" 3 A7 < 10 cm °)3F Hold
71§ dold 4 | A% > 10 cm o1 Holg
7159 3= El2 5 3A Feo FE ELE oy
Nes 6 getE A %3'__ 7189 Hdo] ¢
i HAE, 9adsA] & oj2BE
ofAgEY 7 olARE ¥FAHE HE)
718 A& 8 7180l BolA &%
»# 7] 9 Z+F 287




Table 2-4(continued). Shoreline oil terminology

% Sis 3 7}-8-¢] 5 ek

olABE F 1 Az detEE ofA¥E 3
gF IF 2 71 &l 7180 715 F
T 3 7% £ 4% 7|2 F
A5 7|2 4 71FedE 7]Eo] BolA &3

A5 718 e HHE A 71Ee] ZHE HH
718 9% 5 HAHEY gf& 71§ 2

= Ed& 78S, ARY VE, 718

AR Y
718 8% 7 7189 &40l g
ZZHd 45| 1 Z7 ] 4N A9

Dole “ A 27 2 A 27 A Y

AN 9 PR =z | 3 [ 2% =20 A8
35 z7k) 4 Z 3o
2 R 7} ¥t eH(Bedrock)
uk9] B A7 > 256 mm (Boulder)
Az C 64 - 256 mm (Cobble)
2 P 4 - 64 mm (Pebble)

- | G 2 - 4 mm (Granule)

24 39 23 S [0.06 - 2 mm (Sand)
A& M < 0.06 mm (Mud)
A AR | Aol wtE IEA FA
-} A AW | w3t
3¢ AP | Atgo] wE 9 &
A B Brown
=) ) .

J1gete) Az s B Ranbow
718 98 N None




G} Segment Name: Survey Survey (use military time)
E|Segment ID: Date: Time: to
NjSurveyed From: Foot / Boat / Helicopter Woeather: Sun / Clouds / Fog / Rain / Snow
T{Team No. Operations:
EIOG: State: for:
AJECO: Federal: for:
M|ARCH : Land Manager: for:
§|Overall Classification for UiTZ-select ond Sediment Beach: Sediment Flat:
H{Bedrock: Ctliff __ Platform ___ | Boulder-Cobble __ Sand _J Boulder-Cobble __ Sand _
O|Manmade: Permeable ___ Impermeable _| Pebble-Cobble __ Pebble-Cobble __
R|Marsh/Wetlands Sand-Gravel Sand-Gravel __
E|Secondary Shore Type: lBackshore Type:
L|Geomorphology
A|Slope: Low % Med. _ % High __ % Ven. _IWave Exposure: Low / Medium / High
NjEstimated Segment Length: m mtal Estimated Length Surveyed:
D]|Access Restrictions:
OlQil Category Width: Total Pavement: sgm by _____cm
I |Wide ___ m|Very Narrow m|Patties/Tarballs bags  Oiled Debris? Yes/No
L[Medium — m|No Oil __ m|Debris/Amount: Logs Vegetation

Narrow — mjUnsurveyed ___ m Trash Other

D

S|L| AREA | SURFACE OIL SHORELINE
U| Ofieanf wom ZONE S THICKNESS TYPE SEDIMENT
RICI m | misuful[MT]LI] T[rO[CVICT]ST]ALIRIMSITB]PTITC] SRIAPTNO TYPE
F
A
Ci
E
O
l
L
Distribution (DIST): C = 100-91%: B = 90-51%; P = 50-11%: § = 10-1%: T = <1% Photo Roll # Frames
S TRENCH | OILED SUBSURFACE WATER SURFACE- | CLEAN
UiN| TRENCHES pEPTH | Zone OIL CHARACTER TABLE | SHEEN |SUBSURFACE| BELOW
Blafsufurfm]ti cm ecmem |OP|PPICRICF{TRIND cm COLOR | SEDIMENTS YN
S
V)
R
F
A
C
E

heen Color: B =Brown R =Rainbow S =Silvet N = None

2}

COMMENTS

Table 2-5. Shoreline survey evaluation form used in USA




G|Segment Name: Survey Survey (use military time)
E|[Segment ID: Date: Time: to
N[Surveyed From: Foot / Boat / Helicopter Weather. Sun / Clouds / Fog / Rain / Snow
T]Team No.
E[Name: for: Name: for:
A{Name: for: Name: for:
M{Name: for: Name: for:
L|{Shoreline Types:
A|Sediment Types:
N]Access Restrictions:
D
Length of Shoreline for Each Oil Category
Qil Wide Medium Narrow Very Narrow No [Total Estimated
Distribution (>6m) (3-6m) ](0.5-3m (<0.5m) Oil__|Segment Length
O|Continuous (91-100%) m m m m
| [Broken (51-90%) m m m —_ m|_m|—"m
L{Patchy (11-50%) m m m —m
Sporadic (1-10%) m m m — m

Description of oiling conditions (use standard terms/refer

SURFACE OIL:

SUBSURFACE OIL:

to sketch)

egment-specific considerations for cleanup operations

(sensitive wildlife areas to avoid, etc.)

Other Comments

Table 2-6. Shoreline survey evaluation short form used in USA
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Segment Name OISTERCATLHER BaY, CAL.
Segment No._C WV - 12 :

Date_20 october 1941

Names (06) Y. 3. Ha.J-Ie7

Checklist

v/ North Arrow

7§cale
Qil Distribution
High Tide Line
Low Tide Line
Substrate Types
Trench Locations

N o}
\
~

P S —
0 35 Sso

OMSTERCATLHER
BAY

®@ AP 2%
25X12 M
B saish ) m

Z i
‘ £ 5
0&(—,{3 %~ ¢ ‘¥
- - ef VECETpriny AN
D) Lo6s
cvieT to%
Soxaom

Fig. 2-8. Example of sketch map used in shoreline survey



Table 2-7. Shoreline countermeasure matrix

gk ey

e Yo

4

5

6

10

D obF 2XAE {84 &S

2) #Add g 3

3 FAAE o1 &3 AA

4) 715 Bolg AA

5 =% 7]

6) H4E AA

7 FHETE o1 8H EE7

8) FHUTE ol & AF

7t AXAH B0 psi o3k

v}, 29FA1F (100 psi ©]3h)

9) 2 AH/FHUY

10) & A3/

11) 2z} #A}

12) ¥4

13) E3E A=A

14) B3 AHF uA

15 A& dd AA

16) 384 g

7t A 2B

U, ¥ BE

o 3 A3 A

17) SddZdaz

18) 9¥9F A7t

19) PR E A7t




2. #lg 9 o] Ay} 4+

A4 f2ATERE S Wolae AR 7E wEe 78 @
QW22 ¥ (containment)FHAL, 7159 WS 2 E(deflection)HA U,
Fue A sk} 7180 Bo)eA FaA A (exclusionA7E ol
. A WA PEe 7189 s4e Bdoz @ xo /8¢ Aol §
Astel odua FHe AAdE RAoln, T AR WP JEL A4
37 %1 WA 7180 BANAAA R o] EaE AL 7] A8 WY
& AB/AIE ol vpA Y HHe oW Add] Jgo] £2F 4 ¢
£ gAY Ze grdos 3 At PHons dugos v
g2¢ FFaAE G

dare]l LAHA FEE Wolsks WHdE HAAAY 5 Y
(open-water recovery), 5-4] U A(floating boom)e] A, A &
¥ (solid barrier)?] 47 $¢ & F 3ivh.

o AN NE A5 A

AgolAel 718 A5 $Ee F2 78 §u o 27ME A1es
o 7)ge AAsE Wyol ALHAT Fe B2 gojgyd A4 ¥ 7
J WHNE ZES ALY FE Ytk 2ME AT W
718¢ Agsed B &7 wAs drtnd FFFEsl 718 9
& m3e FA}E F2 290 Ak oARA FEATAN AL H
doz B o 279 JF 4549 A4S 10-30% Fxo] B3
g A% A5/ Q= Aol eJWAE FHAT I YT B 4
A4 AL 09 A7y BES A WA A vrdelth 27ME &
dANxz TAG FAL 718 fool daldY 7180 FAL $EE &

32

=
=

—_—

—67—



A= e A%o] Y& convergence zone® ZE AJelAE vf¢ AFHAHY
F . z2EY /28 V1Sl fsEdE &7 Aee ZA AT
F Hrel gioh

e FAoY ZF AF7 dE AdAE 2 7IEES U2

2 $AZ FE vt gwrdeoer ¥4 7|§S F1 ke £EE 0.
EE 2#3AE a9t 07 EE 234314 HY J1§L 2dUs 2o
2 WA H9 LYH2E 1 WFE HF4 22 LIFolojor ¥
c}.
AAQo] olF EAY e BHE golzglg P Fydde 2E& 9
48 34 Pyo]l ARHY FE ok Y B¢ oHdE 1ES T
gte] 71538 Fe AHEE AHE7E doH WAl Fuvt £58 gl o] ¥
He AHEE7] A% 477 #3949 vkE U

1}, 2 ¥ ¥ (booms)

e As A3ty e WoldE RS /Y A Wyolt.

=

rin

299 A float, skirt, ballast, longitudinal strength member,
connector/anchoring points 5 TAZIA] 242 FALC. floats LY
27t | Qe F UAEES YL AT freeboardE HEol A3 7F
o] 24 92 WMAYsIR EIEE L FEH 99 FEoH WFE
o] 2dHASAE float® freeboard’t AEE o] Uth skirt= 715l
ogux offz wWAYsIA EIEZF = FE ofHf FECITh ballast
weights 2 Q¥ A7} 7Hsdtd 402 A Y& F Y=EF Bt=s R

t}. longitudinal strength membery L Gux7l RHHA ¥A UE=EE
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242 gukxg oz FHF, v, eduz 94X Fo g% HIH}E A
g 4 Qe A9 TS FE 5& o]&dA HET. connector?t anchor

pointe SYA:E FIAFAY e edAAEH 92Y F UEF

29 AE AEHE FaU $x0 o ey 277 dEA AF
o] th e gsidE $E¥2 VR ¥ A st dedH &€
FAE egux S &L FHE edWs, FUhE odWus WEFE
egMago eYddaE: AVt Avkm HA o FL AL ohrh &
dA A7t W FFE uigolu dF 9FE © ®ol Wop HEd 49
7t 9t

D ¢ F48 2 YslA(shallow-water boom)

ke A4 oguEAE ARAE LYHAst uigd U3 H:
9 o}F @ FA9 Ade] ALgHT) o] 2gWA P Aoy
£9l9 WEo] gl B 7Igol tE XN&HA el B & e I
olth, e gM2e] &g B2 /15 A FHUES AHEEY 71F] THE
F QT2 v AN E RAE Yk ES FAE dAEE HFTL
2 Yol ®=e adFQu L olfE skirt®] Zolrt Fop sFel 9
3 o]Zd e Hassly] dEolt ¢S F48& 29W2AE Texas boom,
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Table 2-8. Matrix showing how protection methods can be impacted

by operational limitations
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Table 2-9. Matrix showing the support equipment needed for the

various protection methods
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FOEA BAAIA FEAL SAAF S FEstn AP 2
AQE 843 E4E AMsA 28 £ UAEE § F=d guk
FrEALAY Ay & Ao nAE TS AHde =usFo 2N
& B4yt gAZ A A E8& FA ©h(Research Planning
Institute, 1985).
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F 3k tH(Hayes et al, 1980; Getter et al., 1981; Michel and Dahlin, 1993;
NOAA, 1995).
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Name: Fobbing Horse Foreshore No:32

~Mudflats and saltmarsh areas of high importance for migratory and wintering waterfowl. Saltmarsh areas are
comments'used as hgh tide roosts. 9
Clean-up options limited.
Consider use of flood barriers to protect sensitive areas up the creeks.
Water skers use the creek at high states of tide. ‘

Location map

Seasonal Sensitivity: Conservation  Amenity  Industrial

s London Raint
pring Mod Mod Low ~ r‘_/"\_\
Summer Low Mod Low L Woolwich g Mas

Autumn Mod Mod Low
Winter High Mod Low Gravesend

repared by the Field Studves Council Research Centre. Pembroke, Dyfed, UK.

Clean-up recommendations: Key to symbols
PROHIBITED: E'x:arcise extreme caution before entering muddy areas; do not enter areas @ Ramsar site
These habitats are fragile and easily damaged. @ Special Protection Area
R ded Leave oilto degrade naturally. Stfrgnrgllirf\e o'i: and debris may be oou’ec!:)ted. @9 National Nature Reserve
wvoid unr isturb of birdlife. However, consider use of bird ientifi
scaring devices if Yoreshore becomes pollited. &) Area of Scientific Interest
f bulk oil accumulates along foreshore consider low pressure seawater @ Waders
tlushing. Remobilised oil must be collected and recovered using booms and
skimmers. Clean-up operations of this nature will require the use of small @ Wildfowl
hovercraft or shallow draft vessels at high water., .
If the fiood barriers are lowered there may be opportunities to contain and @ Seabirds
recover floating oil using booms and skimmers at high states of the tide. @ Fishing
@ Boating/Moorings
R tionat h
Access: Access imited to boats or foot for majority of foreshore. @ ecreational bead
Vehicular access to flood barriers. @ Water sports
@ Caravans
MapNo(s): O Pathfinder TQ 68/78 (D) — (G0 vuinerabiy tndex

Fig. 2-9. Example of ESI map in Thames river
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Fig. 2-10. Extracts of ESI maps in Mauriitius(above) and
Southern Africa(below)
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Table 2-10. Definitions of environmental sensitivity index ranking 1
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Table 2-11. Definitions of environmental sensitivity index ranking 2
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Table 2-12. Definitions of environmental sensitivity index ranking 3
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Table 2-13. Definitions of environmental sensitivity index ranking 4
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Table 2-14. Definitions of environmental sensitivity index ranking 5
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Table 2-15. Definitions of environmental sensitivity index ranking 6
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Table 2-16. Definitions of environmental sensitivity index ranking 7
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Table 2-17. Definitions of environmental sensitivity index ranking 8
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Table 2~18. Definitions of environmental sensitivity index ranking 9
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Table 2-19. Definitions of environmental sensitivity index ranking 10
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AE APY L2 RE AL, YA FF e teH g
© 27 g A A3
EFE o83 2ol 8709 9 a4E YPWTh

©

1 2ol
siekdel MA gt z3de A¢ ToUE ool dHEE 2t A
Al WA £x o

[¢]

@ 7ol vlgkrle] A} Aj(Shorebird): ZARA =LA, WA =
b ¢k - vto 2 zbzh 75mEgle] A s, Agsd, 2

@ AEF (Wading birds): 3l 227, 971, ©er)
BE §A, 2, tidal creek 3 g, FolH, FF 59 MR
] 2] gk},

& EX(Waterfowl): 2.2, A4, 29 5
siehs W SAFez 7By aEa HEFos 5000 el A4t
o, 4 - 23 - % 5T - FE FolA BE LAY 28F e vy
2 F+3e 2#(diving duck), dabbling duck, ¥ltte 8], vj g9 4y =
Fo2 UHA LY, dabbling ducke HF sj%olA AAF3 nirie =
FAY AW BAA 2A e wEe I e veds
A AR A e

@ Zwj7] ¢t Au 2l 7)(Gulls and Terns)
e wet §FKoR 250 E el fFB o2 5000 el A4
o EE 539 sidAddA BEE F 3 woly oA FoNE ZE
F on, A AddA vehdr)

4 x5 (Diving birds): @A, 7lu}$-=], ojv] &

of

sidke w2 4 Fo= 7BrE aEa Y £oz 5007 el A4
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B, B Z2 A - FoH SR My

® HFAH ZF (Pelagic birds): Evt Zv7), A0
A FH ARG A4,

@ WEF (Reptors): W55, BFeE §
HE e wet &4 - Y%z 250mHdA AAEY, AU A
qME & 4 AUt

@27 (Passerine birds): # A, gnatcatchers §
NS ER A A FFLA &7] W) BE ESI A x| AR
&=t

-

® o SERCE
AFE B 30l AA}EE BE HFRlA A4 ABFIo] gt
Fe NAAE GAYel} Moz FEHw |
® ARl Y A RF
AEEAF, AAEE, IAFE )= BE % 20 A48,
gl AL A4 g Aol Yok
® A¥ 47
g duEQ oA £9) 39 eat Y, 24, HoAA, 1Y, =1
A, A998 LUl HTAA, B So] Adsx gomz A
EEES
@ MG (Sea otter): 4 0P| E(TAN o 2)H o] A4 &},
@ £7) (Seals): ¥ §4F RFolA Uehin} sl A A4
o) Aol gict.

o &%

3
)

rir



@ et S (Whales and dolphins): si%olA AM2¥ee] A3
o] it
©® %3 7/%4 7 (Reptiles/Amphibians)ell &3 I 43
oM FFFE WA ETS oe], F A9 {9 842 YrAT &
Zugols otojr} gloem e nitARTS thEd.
@ vl AS (Sea turtle): HltA K] FA& EE A9 HIFHe
2 57 Y, $EFLE BrHE A= du, guFoz 23 e
o2t EA T
3) 4144 (Habitats)o] @3 gl 43
FRAXES 28, A5z, By Z22F 283 98¢0 AAAYT 9l
: AHESE FEUNAEAR EFEh ZE FA Y 31X
o] HJEEL dde FAHez ANHYRE tdygoez gAd,

R
et
oy
A
£
::.'
r-1-'

¥ 4 FTY BEE FEH AAE BEE YyHIY. e} 7
Fol sl 27] ol 4L BARYW, ESI ARE UF BN
dFHA Aotk oW o= @ UFYol g7 FEL TYIES
sHe ol dMgAstt. FEo FYAAY W ux® BEE Hol:
A%, s ddgel 22 F5¢ ushsd 443 & AL, o gz
& AYES voly EAA shte 94X WEE g,

S FES RS FUSAE g gAE 49, AAE BEE o5
F¢ UEhiE B4Yol Wtk 74 o] 27 e yAgsL 2 o

& MEE Fojsob Bk

A

Q =

@ 8 EE 39 24 Ad



e TAYIA FAW Fagel Urhd A%, AUe AEsd ATE
BesAT A8 So] 1559 BAt AEAY ZE A 2gdol
AT A%, A BAYel U dely Hol 155 AT F B 3
S AE 3BT OE 9A9e HolHEd AT A9e Auung
AABY, Ao Y sl B FAYH, B2 @ A% 922
ARE TR & ok

® AAY 4439 AF
A% A B Folt F gl 100% AT Age] AgRT.
Q1008 AAFA BT AL AL AgdAck B AR A
47 AR Ae 58 AR 9ol AL, GBIl Y A4 W
& Jlzdl B

© 4% Azl BF T 44 A2 |
AE AEGAE, 4 DE Axe] TAGH SA B3, AAS, A
3, 437, 712 BB §9 &4 A H(attribute data) A= wpged E=2
BEo] JART. $4 ARE o} /T2 AASE AE wRAs A
Tol ®r19 &3 B4 ol2@ Fe RS dold £U3% WL A
Al e,
4E A9 B9 BE BEE e God 2t

@ A YA maph-poly#d] FEZ Ax HIZ S U4y A3 E
g3l YR, A% WEE AT 08% oy FAe Atu

© %73 (species name)ol T2HROA BARE F5e) A 2
9e Aty gAYl FUUL LY A, BAY FBE 247 Aojel
@0 AW V@A P4 Bose AVN/ABA BE AT ¥



(seasonality/life history data table)ol 7|Agtl L ¥4 e F
B Z(atlas species list)ol = A=t}
® WE(oncentration)s ¥ Wl FEBE AAFE L@
X+t Ethhigh), 2% (medium), RtHlow)Z 71 A3t A Y G4F W A
F2 7]A%t A28 U2 JEeErdTE H o9 gt HAE ¥EE 7
A3t of gt
@& AFAY H3E 9d ddgey dgyd aFW FE89 ALY

FEYXE YeEs 2= ol FolEH A o] 3= HIE AA
A/REAFEANN A-F ARE AFHT. FY T80 dE Add &
A BS dold Ad IDEE A&t
AX ARE 94y, A, A £gE FEo U fJXE 49
W3 ot
Al A H.(seasonality source)= Ty, M, FEdd X848 FE&
of dig A4 AdolY AdE T ARE F= HI oL
AR/ REAEE 7 FE9 AXEA AH, UAS A G4, AY73E
Z1A8HA Eot. A-/BEAIRY] 74 gEL oY #Auh

o Ald ¥3E: ID#

° 349

o AAZHQA 3 oi: 9H=E FAISY el Fo] HEA
= goy ZARE A0 ¢EA 2L YAGR FATT v AH
A Mzt ¢EXA g A FHeR dA Fevh Add wE d
=7t €38 A A$E 5HAR Uyo] AR ®U|dd (R =EA €8,
U 2% 29, ¢ 87 29, A 92 29, B W 288 23@)

i

.
T
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@ AL dAL A4 A7) (life history stage and reproductive
time spans): A Fo| 71goly the {IAEd 4FE A7) HL 5

A 7170 YEdH, Q4 (element)dl]l whE) WAgE AFAL A9 A

l

ZHreproductive time period)e] Aol® F gev=zZ AA dA <} A7)
e EE 7IAYY dE 80 279 A9, YIRS FAE £,
&& FIL, FE3Y, A7 Ade] @ wWARE TEh o7 BT,
gArsh AH7IES A>, FA A7), ojFEE AVIE o] FqXY. v
AE B Ay #Ed o)F, A AL Ve LI {7 A
T+, BEAGAF YA 7L wv], AT FA AVE TR SER
FRE A7E ¥ 2ol E 3= V|oly nHgFE FAHo M7E 2
718 o gt
2. f& A9Y(Human-Use Resource)ol 3 A x A A3

Zt ¢ AY FHREE ZE=EE FA3tH YIE=E AHEEHA g
A W59 2Ad A3 E BHeA vetd7] Asid dAde 2 AR
Abolel ¥ 4%, Y AQY A, =73 T ez vz, A
A BE AY, T, FA, AFET 52 AEALAAG Zo] A Y
o2 etk fFAAY #AESG 22 ALLe vy Bold FUEE
etd "o}t )

O #1A: maph-feat#2] Je2 A= W39 A HEE 8§ AL9
AHE g Ad H3des Y §8& A49E Jvehir] 93 "HY
€ Sl Aok .

®@ AL e (resource type): F& A FFH

® A< (resource name): A4 ol

o

i



LA

At AYAE vetdle 42 AAe

@ Ag A &(geological source): A% A& =AY

o B¢ AH 3

® H-71 A& (attribute source): H7}siol & A8
o 3PN EAE] £33 5Y

O 3l 9172= 9] S F(shoreline sensitivity ranking index)

FANFEA BN =

o] 7}

gou, 713 s @t 2o ARE M U@ Rel WML

HHoz AGAAL ASE XA Aa 42 AAL e

A o]

A EEG Joz FAHoz WHIAIE AE dFoz Ak fAdE

Zt A7zte) #E€ ESI gkt 3o =3
A8 Nz BE 42 AAES

HEA

Aol7t et o

e

Table 2-20. Proposed color scheme from least sensitive to most
sensitive in ESI map

ESI Rank Color CMYK Percentages
1 AEE 56/94/0/13
2 QEF 38/44/0/0
3 A4 88/19/0/0
4 A 25/0/0/0
5 A=Y 50/0/25/0
6A il g 100/0/100/0
6B =4 22/0/100/0
7 By 0/0/100/25
8A 2 0/0/100/0
8B EolA 0/34/28/0
9 A2 0/40/88/0
10A k78 0/100/56/0
10B g4 0/50/0/0
10C AELSH 0/91/56/13
10D Z4 0/56/69/25




@ WERAYY 71353} (biological features symbolization)

Fold AE 1FE vehlE A G4 d} Zo] ESI AXE
o Az=g ARZPY. @, TFFE L EARG ¢ F HEE =T
Aol Zdoz WAANZAL Z FEIEFS JYHUE dA¥E2 O

Te Aoz Ag Folgh

AF --—- 34 HEF --- WA
ZF - %4 WE - 2B
AYA - 2F TR - 24

s

CRAEAYEIE e E dAES AP A& ALt Hgdes
feoh i o)) AE 247 FY GAEE LY By, AR H
gAoz AP S At ¥ I AEALES UYEHHE 752
A AAL ¥AEE four-point systemo] AMEE] $tou WE2 A
¢ AdH 2Q¢ V1ese 7 AR Aede o] AT Axd
S A Favl g8 Aoz B B AFqANE HIZY T o
Nswoz Ag712 Hoh

® & A9 71& (human-use feature)

Ae ZE 4 ALe A=Y Foz FAHAT Fdoly HE

AY F& tddgez FAEDG §8 A Jisd #¥ FHALS V%

]

(feature)ol Al AW (symbol)7kA] 233 HAHL Ze 7EZ2Fg Fd
O 9Z¥yg A 1359 A ZAE AEEH, 71Ee] wE 3FS 3
AR el ol FoE JIATT OY 2-112 ESI A= FAHA F23
23 F& AY FA ALHE 712ES EEHT Rl



SENSITIVE BIOLOGICAL RESOURCES

BIRDS MAMMALS REPTILES/AMPHIBIANS

@ Diving Bird @ Bear @ Alligator/Crocodile
@ GullTem @ Deer @ Turtle

@ Pelagic Bird @ Dolphin @ Other Reptiles/Amphibians

@) Raptor @ Manatee SHELLFISH

@ Shorebird @ Terrestrial Mammal @ ConchWheli/Abalone

CORAL REEF @ Whale @ Oyster/Clam/Mussel
@ Coral PLANTS @ Shrimp
FISH Submerged Aquatic @ Squi
quid

Vegetation
@ Fish .
@ Terrestrial Plant

HUMAN-USE FEATURES

Access Ferry @

S

Facility @ Park yavs

@ irpor (@ Historical site ®
Aquaculture @ Hoist @
@ Archaeological Site @ Logging @
@ Boat Ram @ Marina l
P @

<

@ Camping @ Marine Sanctuary @
Coast Guard @ Mining /\\ /
@ Commercial Fishing @ National Park SN

Recreational Fishing
Recreational Beach
Subsistance Fishing
Village

Water Intake

Water Supply

Wildlife Refuge

National or State Boundary
City Boundary

Park or Refuge Boundary

Fig. 2-11. ESI symbols for representation of the biological

and human-—-use resources



A6 A AmPAAAel SAE $A 95 A7

AFAEA BAZAS BASET sldel BE AUAQ o)E
SHAE H2 Be Q77 ABHT UTHDynes, 1990; Harrald et al,
1992, Walker et al., 1995 3FFa|FAT4, 1996). WA #e] Aladg
Ars Aol BE olEW Fo AWE ait A Be A2
AAsE 7127 97 WEolth AY mE AATSAAE BA 2
184S =o)7] 938ty Abad # A A (Incident Command System; ICS)E
EQaa g, ot BN SPHos §4009 RSl AnAld
A9A A GAAAel FARTL o8 ABel $4 & A& HH9
24¢ WAL ogmEd =A%m 9o FAUFAAE oHdE
NnRFAAT AT Aolrl @B welEelr] o@TE mEHQ
Agel Qe AMolAw TH WAAAET AAHHA  AAE
2rgsA AnREAAE wolse] Mg ustek @ Aotk &
AFIAE Save WAl 243 AANE AnPFAAZ BT
sl PANAETE ALSGE AFE Fdsdn 19AAA ol
QoA AESHT gt GF 5@ 2AT BAFAS] ANHE
go AFAM ALsy] ol@e wdel 3, A U 58S

z&AE @, HAAAY AR Adstr] @7 dEol. 2
AFAAE $4 ATIFAAY =9 Astd AnBFAAY e
R 4% 5L Al AN AgEH HES e AIE

A2 ST

A} # A Al (Incident Command System: ICS)E wl= % &

H

(Federal Fire Protection Agency)o] Z.E 3 eje] SFALejA o] WA X2



tio

2Q@sted AHEE F UAEE AAHAY Ao2A ¥ ol
7, AZ Y AdAHSt vAY] F, FE2AT, ZFALL, AF

FA, A Fx S 713 ARAE dy L4500 gl B3 §3
=2 Atae] WAld gl o8 71# Vs TR AP 1S F
g + gle 7= WrH9 $ivh(Rolan and Cameron, 1991;
Veasey and Morton 1992). 942 AR ZAAE F71 7| #3T A &
Al (National Interagency Incident Management System: NIIMS)<]
A7HA F Al A"old Aol 71§ FHEAY Al WA #E 9
s ¢4 B

ANaBFAAE 715H FhAAM AH, A4, A8, AY, AF T A
7HA RE 22 Yol A h(Fig. 2-12)

AFFE ZE 9A P9 290 o] glon WAHIA} 218
Adste FEZ FAA HAHGAE AT HFFANH, WA

Z k< A ¥ ] d =}

1

Fig. 2-12. Major functional areas of the ICS



AYe) Ade T 2E ALY £9dol FIAA AUl AT %
ARYAE PAS BAR BE A%H AYH ABAL Hew AN
o AFE And Aol ARRE ANAL 1900] & $E Uk Aw
9 FE7 PAAYA BEOD HAT 5 Y& VNS 22T A nE
F29 £2e WA Uvh FUFEY AR A ARRE AR
el WA 71&e AAshe PA AFANG T 9@, v g
%, 9% 938 5o A2 FAEG ANLE JAVY, AFA =
¥ 44, 3% o9, 714 A9 WA B FIa

8 99w 9RE Azel ¥ A PUE A8 FARL
HALEY FAE Aol AA ANE BAHE ol

FABY YIBL Aus BA® 9¥ YIS FASn AY 5o
F45te] Am el AYL ASsu, AT F A AF 4B v
dEse 9TE 9t 2t A9e 24T + Y= A4S FAA)
At mlde] $AH7] A ANE B 5 Yoo Am AGelA BT
FANTE AARAL B AQ AR AE, $A%E 4FE +98

|

o A gE] 8L A FAd Fojste EE QY] U@ dd =
Zoll Aol A7 Wi LAAYAY qE FPde] o AAE FH
o AL 2 F AE FLT Aot dddg FIES TA A

Aol AAY A%ol WA PR AL 2T + Yo, WA
A ZA o|g Wolzolol @}, U1y Atne) Agol AR wT
dadoly ohd B WA A BAA F 2o FLSEYH &

=< TA 2.

r\o
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oA A A

el e Hys AF
ord dE
3 o A Al & A2
| 8 Al =ty L Abgt H AJH| A 3A
s etated &3 1 S YAHS
H355Y Ab& F 2=
H 4
H2HEE R L ks
HEAM 2 1 A&
H =g
1 AlY
1R

Fig. 2-13. Example of modified ICS organization
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A FIES LAY B4, AR, ARBRA, F2AA 5 HAF

do #sts RE JH@oY AR 21FL 2T 2ReE JRE =
o 9% @88 LAY FAsAY A sl dE HE
e ATV B9 Z 7189 dEASGY FA Aoy 94X et 58

H %ske] 71839 HY EAE 4¥3) s 59 YFE RoPer
3 WY Aae] A M E HAYIAIE A8 AF AR S
o] &) AF7) WEd A 3 @] F oty {5 4
BRI oW 71BN " ERY AYE FAY F AeAE B
AYLYAAA A5t &Fd #HY9E 7 7B LAFE AFE F3
gt

AGF-= st #¥d FRE £33 Py FARGAL S
THHL F4ol A o)E FAHLE JFE XA gk AY A
Agdts ARG AL AHR JAAA AL AFRE Atz
A A% A Ade] 23 ARE $£3, U}, ARsn AHsE o
e ot AFEE 12431, 24738, 36413, 6041 T Al 2710 Az
HE AYS s A8 338 7 EEHY 25 % B4, 1Y =
A, 8% 873 270 28 e FHHT A FA ALY FF
Al ALY =3 AE ALt FEEZ A A JHE dZ80 &
A SHAeAE A0 @79 A WS FHD FAHA A A
P AYde FHEY A8 FFEL FF WA A9 2FE AHAd 9
Asta A 5EE #FA3e o A des Evlsor It HgEHEs
B g5 WA AYE FA%T AR A Y AEE R 24
< AAS Adol 8 AHS st WA AR A g Eot

l

I

o=

—103— .



FAFE FAED ALE A 8 PsAE BE Ay &
TS AANYT FPFRE FAFGY YA Agez A dAFY
AYS F33e FEFEE d FEEAY BA, A4 AL, ¢F 9=
A 3 M9 % Aoz FASE Ao BETh WAl FEL g
2 s AF, g4k AR, AGAA S GFEe Y AR =
g Aok FARE FIAEAY G R 58S dFsm ol A
Ashs e AAsH, FAE AGAY, ¢F Y8AA 5L =
S dFAM o EE FZ4AQA LAY S FIEY FAY G HY
AEE BAHYAE =44 Al HEYE AT A% Wed g F
data BA 4 AYE FHse Aol AY 3R A A YA
A BARALE 8733 ojg Eulsior gtk AAMAQA BA AFo) B3
ARG FoAstsE BAYAR N A Al M2 Fgs A zde] @
#& Basiol Ik WA 23RS A AAYL @S A
A & FT BIAME FAEA @}

ALF-= ARGl g WA Ful JIAAE ALz FF A
U228 @9ste dFE g3 Atk NdRE AFe THY RE o)F
FUE AAsta Al ¥ Aar @ Fuh 24 Ho| A Fo) 0|27
239, 983 Ay JAAE Atn 3R F4E.
A4 @3FE B, 98, £4, 29, A4, 4 S 983 QY x

rir

A 2E A

tjo
BN

ARRE A3 gA B2F AR T, A9 A7 J)S @ )
B FAAA BAE IR ALY 225% vge w2

FAok stz AAY s1Se] Bast ATFE WARQe] Bolste
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W FAYY $A A ALE, 9FY AF 5E BSAT AAsE
qge @k,
B AredE olgd AugRAAd 2AG PA BY Azde

BAX DA =487 fete 4 Z Fgde] Tolok &z
WEE FAIH3AATHTable 2-21~2-37). £ FAE5L AugddAAE
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1. A2 2. AA4d 3.F3 A
g E2
4, AP
ICS 1 344 Z 1% |5 F4A 49 ¥ S

Table 2-21. Incident briefing




6. = AR

ICS 1 344 425 1%

Table 2-21(continued). Incident briefing
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8. BAAY 29

BA A

*

A=
A3

=
Ad3

/2L F/AALH

ICS 15 M4 | 4%

Z 4%

Table 2-21(continued). Incident briefing
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g S5 1. A1 2349 3.2 A 2
AW A EFNT(3/4/9) HE 7tA

5. AA Atz BA &3

6. 54 WARE 73T £F

7. 53 WA 88T tdEAG FANY

8 714 : 4y
9. =R/H% : 43
10. 4% 4E
1. 5=
ICS 2544 | 12. FAACEAAY T #3)

Table 2-22. Response objectives
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=% sigm 1. Atzd 2. 4y 3T
4, GAREIIZA/E/L/A) 5 7}A
5 WA YA % A 9. A=A 3}
A A A o A
EF A l B3gE
WA ) YR 72 I A 1A
71% gAY I LA A
AdAGdGH 1A o) o
AFdd g
REdF & |
g
g
6. Fa&7lg B. 24l
Z1ag 1A L 24 F:
I 2214y
’ % .
‘ g
' g
' g
g
7. WA A Y C. 34
7} A 3A F:
33 gy AFYY
SR REEDE g
WA g
1E F R |
29 F o d
HhA] A8} g
D. ¥FHAA
8 WA} g3AAA:
=} F gFHedPd:
3 9 3 YFALEH
AR Q1A d7 9 3
ALAF : g371 9 3
AAFY 10. A
AjdFq ! &
FE5Fd o Aoy
B.X 924 AANF Y
A Q2AF ¢ zg 39
BN F9 2439
g8 4 B2 aF9:
E4EFFY uh A ] &9
ICS 3& A4 11 FAAA AL F49)

Table 2-23. Organization assignment list
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1. FA5HAD 2.8 49 oA 2 e ot F
3 AbTE 4, FAZREI (LA
1E 73]
5 WAl Uy
= 3
A 3
| &
g /x4 g s 4 AL ol % [ wix | B
7.8 2 &3
8 F 9o A &
A BANE (B | A g 7] ¥ (BAue 2AuYy | A4 d
A ¥ A
% A 33 - &4
A3 11.$924A 82 24) AL
ICS 4% A4

Table 2-24. Assignment list
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2M B4 AE L Abng 2. AR YA 3.4 A 2 71 3¢
4. B4 Ad AE UY
N CEEEEC] A .
A% Ad s PP F 3 F A g B A 71 2!

ICS 5% A4 6. F4A (BAFD)

Table 2-25. Incident radio communication plan
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A= SAY |1 A

4 A5

5 8AY 71A

98 AY 71A

B

gE8d 449

Rt
b

7. FE3EL

of
e
off,
Sl
B

(2]
.
ok

7101 F 5% (SN 84

ICS 6% A4 9. A4 AHABFA)

10. HEA(LAEZH)

Table 2-26. Medical plan



A g o 2 1. Abg 2. #4449 | 3.73494%
10
AN 4 FAAYA
&5 % 2 77
f2EE 10. P4
A 24A12F =9}
& l Y F  He5Y UAESEY
Z 3 ()
FEROA A A7) ()
3 & F | =@
% | 32 A =)
2o | 2 4= 2:(m)
A 7z & ) 2 (k)
PHFH@ W) x 7=
PR ICEL) | A wE
24P |
6. M7 EA ¢ 11. s ¢z
g 4| AN ]| AN [FALE)
N1E(HH) | | o] ()
A AF-5(2E) | | 71 er A uH()
4 (2 E) | | 4873 ()
1Y F(E) | | w4 ()
T AE) | | EIRE(H)
7)1 (H)
7. sigk E3H e 371 (eh)
2719 ()
9% EAAY FrUAY FeAd 2@ 2(m)
A | | F 34 (k)
Z i i A2 A ()
8 | |
8 Aeius) #H3} 12,4429
¥/ X A 3 FIA Y ZF/ __d9AE | =AY | Qs
z # | | | FEQ | |
X588 | | ! kel | I
o % | | | # o | |
7 B | | | 7 & | |
3 A | x | 3 2 | |
9 FtH@HY 13. 71} AL
A Azl Eob A

WAl Q QR AF |
gyl ¥4 |
7] €} |

Ics 9% A4 |14 AAARLAD)

Table 2-27. Incident status summary
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YRS 2AE D

1. Ao

2. 344

3. A AT

4. AL LA

5. WAAY

6. A =<

7. 873

8. 718

ICS A 4% 8%

9. &4z (4A AY H)

Table 2-28. Executive summary
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of
ol
=
Jo

Kl

A

F 4 A

4| AN

w2 712k

e

H

AR E D

kAl X JNA

LA E e

48, oAu

¥R AA 8

R R R

. @3 RAY 9 Al

10.

71el WA 7l&

1L

gk Bo] o FAg

12,

AeA BA

13.

A A9 Al

14,

A 23]

15.

A

16.

al B EFA

17.

HAAS de % &%

18.

IR

19.

¥4

20.

BE g

21.

L9 AR

22.

& @9

23.

i F

Table 2-29. General plan
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FAX MESSAGE

4 A 3 F:

4 A 4 g

A & A
dgu g .

g A A3

Table 2-30. Fax messay form
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A=Y AKX

1. Aldy

2. A4

3. 4N Z

494 5 93(44/47) 6. A2 713k
79 €
4 d9 ALY ZAAN 9F 71 A
8 8% dAXA
Al &l s 2 Rl

ICS 143 A4 |9 #4444 43

Table 2-31. Unit log
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Axoquaaur Jporyaa j1oddng "ge-g dqel

(bt Blr &0) & ¢ T B % v be E8T SOI
Zivixlen g 3 = £ 3 TR&EE ?| &t & ¥ PIUE/ &It I(rlEZE K] = 14

[ D N
TivRE € BRE T Ry T =5 RixBix
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Arewiums uoneiado Iy ‘€e-7 S[qel,

RRE & & VI

&Rt €T
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Fig. 3-7. Co-phase chart of M2 computed.
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Fig. 3-8. Co-Amplitude chart of Mz computed.
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Fig. 3-9. Co-phase chart of Sz computed.
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Fig. 3-12. Co-Amplitude chart of K; computed.
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Table 3-3. Comparison of the obseved and calculated amplitude and phases

of Mz and Sz referred to 135° E
A5 (M) A% A5(S2) A4
Station Cod Position of Station

e H | x H x H X H | x
Lia Ho LH {40° 38° N 122° 10 E|1.17|179| 059 | 189 | 033 1234 {044 | 255
Chinwangtao CT |39 54 N 119° 10’ E|014|346 | 017 | 337 1 005 | 57 {013 61
Taku TK [38° 59° N 117° 42 E|094| 130 | 050 | 112 | 0.24 | 199 | 0.21 | 189
Tyoto TT (39" 18 N 121° 40 E|065| 62 0.19 53 {022 | 113 {0.13| 118
Ryozun RZ (38 48’ N 121" 15 E|084(337 | 061 | 332 | 026| 25|036] 33
Nanfanchen NF |38 21" N 120° 54° E|060|337 (020|338 {017 35/|015] 44
Tangluantsu TL |37° 59' N 120° 41’ E|056|321 | 010 | 318 | 010 | 30007 | 50
Hsiniutu HL [40° 08° N 120° 12 E|013| 237|005 | 245 | 0.02 | 286 | 0.06 | 285
Sha-lei-tein tao ST |38 56’ N 118 31" E|060| 96| 040 | 111 | 020 | 165 10.32 | 177
Li Tsin Ho Bar LB |37 53 N 118° 40° E{040|208 | 039 | 213 | 0.10 { 277 1 0.21 | 261
Chumutao Kaochiao | CK |37° 41° N 120° 13 E|050| 318 | 021 | 311 [ 0.10 | 28 10.17| 36
‘White Rock Point WP |37 29° N 121° 38° E|060|340 | 044 | 349 [ 020 | 3110.26| 31
Dairen DR |38 5 N 121° 39 E|099|327 | 099 | 327 | 029 | 15|029] 15
Dai Tyozzn L DT [39° 16" N 122° 35 E{1.32]305| 124 | 325 | 042 | 351 | 0.50 | 340
Takushan TS |39° 46’ N 123° 33 E{193]295| 194 | 317 | 042 | 327 | 058 | 335
Amnok R AR {40° 07 N 124° 24" E|0.87 11110355 [025] 501026 42
Off Chefoo A |37 57 N 121° 33: E|0741332|045| 350 | 022 | 32{036| 30
Off /Shantung B {37 37 N 1220 47 E 0201315]017 | 329 | 006 | 15{0.17| 25
Weiheiwei WWi37 30 N 122° 10’ E|[059| 341 | 033 | 342 | 018 | 26 |028| 33
Chintau CU 36" 05" N 120° 19: E 1251741079 | 149 | 0.39 | 213 | 0.45 | 228
Central Yellow Sea | C [35° 39’ N 123° 45 E|083| 86| 068 | 109 | 0.29 | 126 | 0.26 | 133
Side Saddle SS | 30° 40j N 122° 38: E|1.20|324 | 201 | 353 | 0.53 11078 3
Gado GD [39° 31" N 124" 40 E 208|276 | 1.81 { 299 | 0.68 | 322 | 0.68 | 324
Unmu L Ul [39° 25° N 125° 07 E|222|337|124 | 325 | 0.76 | 320 | 1.37 | 320
Jinampo JP 38 38 N 125° 00 E|156|250 | 1.34 | 250 | 0.60 | 306 | 0.96 | 319
Mongkeumpo MK |38 11’ N 124° 47 E|1.12]222| 1.06 | 219 | 0.38 | 265 | 0.37 | 279
Daechungdo DC |37° 50' N 124" 43 E|099| 178 | 1.07 | 198 | 0.42 | 226 | 0.63 | 214
Moodo MD |37 4 N 125° 33 E|198|158 | 217 | 168 | 0.74 | 202 | 0.80 | 210
Inchon IC |37° 29° N 126" 37 E 292|148 | 295 | 156 | 1.13 | 198 | 1.30 | 206
Duckjuckdo DJ (37 15 N 126° 09° E 248|139 | 264 | 155 | 0.90 | 192 | 1.18 | 204
Asan AS |36° 38 N 126° 47 E 303|144 | 292 | 153 | 1.08 | 196 | 1.28 | 203
Mohangri MH |36° 47 N 126° 08 E|220]122| 242 | 140 | 0.78 | 168 | 1.09 | 171
Chonsu Bay CB 36" 23’ N 126° 26° E|226] 115|223 | 123 | 084 | 162 | 0.85 | 165
Gunsan GS {36 59° N 126° 43 E|[213]109 | 224 | 106 | 0.74 | 157 | 0.74 | 140
Hampeong Bay HB [35° 09° N 126° 05 E|187| 75| 1.87 87 | 061 | 1151061 99
Chindo CD |34° 30' N 126° 12° E|1.13} 49 1.29 36 | 041 | 61 1051 82
Dacheuksando DH [34° 41" N 125° 26" E|1.02| 48] 1.03 43 1035 | 81033 91
Sangkau Bay SB [37° 03 N 122° 29' E|070| 721042 | 101 | 0.10 | 132 | 0.14 | 158
Rau Tsui Head TH |36 44' N 121° 39° E|1.00| 117 { 088 | 125 | 0.20 | 164 | 0.23 | 175
Star Reef SR |36° 23 N 120° 50 E|120}|150| 091 | 134 | 0.30 | 193 | 0.32 | 188
Wang Chia Tai Bay| SB |35 32° N 119° 45 E|120| 183 | 068 | 171 | 0.40 | 216 | 042 | 205
Bamboo L Bl |34° 45 N 119° 26° E|120] 216 | 060 { 190 | 040 | 251 | 043 | 251
Sang Chia Chun SN |32° 01' N 121° 42" E|1.10 41169 35 {040 | 50043 | 83
Middle Seshan MS [30° 36" N 121° 38 E|150| 22| 228 2170601 60171 75
Hsi~Ho Men HM {30° 066 N 121° 54" E|1.10(336 | 205 31040 | 10048 | 20
Shin Phu Road SD |29° 12 N 122° 01" E|150|290 | 1.19 | 338 | 0.60 | 328 | 0.60 | 280
San-Tu Ao SA |26 38 N 119° 42° E|257|339|151 | 313 /079 17 (053 | 36
Ching Yu CY [26° 08" N 119° 38 E 204|350 | 154 | 322 | 058 | 28 |0.58| 51
Tate Hsii TH [25° 05 N 119° 03’ E {200 5202|347 | 060 | 47 |067 | B4
Chaguido CG (33 18 N 126° 09 E{0.761322 | 0.84 | 336 | 0.29 | 333 | 0.30 | 330
Seogwipo SG (33 14' N 126° 33 E|0.771288 | 1.05 | 315 | 0.34 | 318 | 0.36 | 327
Jeju JJ (33 31" N 126° 35 E|066| 318 | 091 | 339 | 0.30 | 343 { 0.37 | 352
Geogeum Channel GC 34" 30' N 127 09 E|1.10]291 | 081 | 293 | 053 {314 | 044 | 328
Yeosu YS |34 4° N 127° 45 E|102| 267 ] 1.24 | 183 | 047 | 293 { 0.47 | 291
Gejudo G] 134 43 N 128° 36" E|075| 258 | 1.04 | 269 | 0.29 | 281 [ 056 | 239
Choongmoo CM {34 51" N 128 25 E|0.80]|265 | 1.30 | 274 | 0.37 | 296 | 058 | 304
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Fig. 3-17. Vector diagram of the maximum tidal current

(Mz+S2+K;+0y) during the flood at the spring.



I
0180

7

A

T s S S A G Neob
23“33:”:3”””””fuxwﬂﬂﬁ/ﬂﬁﬁﬁﬂ//ﬂ///////ﬂ/ﬂ////ﬂ///////// N

.................................. S
I A NN
”:“xu“..“:”..”..xxr.xxnx....xu%Wﬂﬂﬂﬂ/////V///f//MWW//ﬂ//W/x//// NN [

=

M T RN

60 70 80 90 100110120130 1401501601

50

40

0 10 20 30

—T T T T T T | p— T T

T T T T T T T T T
062022012002 064 081 0L 09L0SLOVL0SLOCLOLLOOL 06 08 OL 09 0§ O 0O¢ 0OZ OL O
e

I(X)
(M2+Sz+K;+0,) during the ebb at the spring.
—159—

Fig. 3-18. Vector diagram of the maximum tidal current
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Fig. 3-20. Regional models considered in the study.
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(M2+S2+K;+01) during the flood at the spring.
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(M3z+S2+K;+0y) during the flood at the spring.
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Fig. 3-24. Vector diagram of the maximum tidal current

(Mz+S2+K;+0;) during the ebb at the spring.
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Fig. 3-28. Location of 3 meteorological station.
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-30. Monthly mean principal wind speed and direction at coastal areas.
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Fig. 3-30. continued.
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Fig. 3-31. Monthly mean wind speed and direction.
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Fig. 3-31. continued.
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Fig. 3-32. Comparison of the wind speed between onshore and offshore.
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Fig. 3-33. Wind speed and standard deviation.

—182—

1 JAN ] JAN
e — I e

UL

OoCT



(m/s)
w L9,

Pusan Chungmu
T ¥ ] JAN
1 T~ _\/\_\—/—_—-\_\k
] T -WAQ APR
—w - .

7 T—lu ] o

— ) el

S — T —

Y T~ _Jocr — ocr

T —————————e———and } JWA“_
- e B — —

Ty — — ,

1 6 12 18 24 1 8 12 18 24
TIME AVE TIME ——— AVE

—— STD —— STD

Yosu

———e  —_— N

\_,\//J\ JUL

(m/s)
W o

—

J \OCT

S —
6 12 18 24
TIME e

STD

Fig. 3-33. continued.



2 124 o] F o] F&o] AA WL WAL ZA W= EHS e
Aok AFA L oA ol F&o] vjud ¥E npge] Hrpsp v
12A] o] Fd& F&o] A Y= EAo] St
3) TF9Y AR

AZFA QA NNE NAABEEZRY AY JAZFTFES 2A s
v AL g4A &oh dustd 7S A ARdE AGTY HE P ol
FolA YA &7] wio|ot. weta uige) HEFFLZRY FAHE
FETEFH =Y 7 iR HEe JorFE AAHE TFY H
%o #A H agd #HIA AYgHE FFY AUE
(CON-STANCCY)ol W3] ZAtets & didd] Fasth I A
AEgE A vpgo] dvit A WwFoz REstE YeEY
2 ol gA WA Q&FHoE Bolor wFe e mFs A
AANB2 ug B0 o Fasttta &4 gich
Fig. 3-34¢ 95a¢e HEITFH T TS AFEEE el
o2 ALHEQY 1€2e s, AAHAA FAFo] Z3A EA, BEF
T T o] ofF F A Fa vk FAQ 490 FIG A
A9 AT &3 AFALY nige]l EJx, AT FEFH TI HTE
= Z dAs1 Q. a8y Q5 s HIEFEH T HF At
o] Hzteo]l A ZA YEuo 7SEFEH oA & dA 5 itk Table
IdEe HATEE FAZ YeEd Aoz AgAdse
A Ui o]AL ALRA vigo] A&FHo=R
L ERdE ARE gl A ey 9A3
2 FE ugo] FAgE AE HAFEH.

P

poA o})".. Cﬁ
T_ﬁ e
g o
o o
lo

N

re
B o
b
(o

ke
2
AN
kv



(a) January (b) July
e
£
b 3}
S0 100 % 50 100 %
| PR P P T A B PO J
CONSTANCY . CONSTANCY
1i83 ¢ tan 2 niE ¢ e
WIND SPEED g WIND SPEED
(c) April (d) October
é; 1
< )’\\ '
d f -
./c i
!
i
50 100 % : 50 100 %
| SR | SR 1 1 Sy N S
t CONSTANCY ; Ii) CONSTANCY
,:'D 0 ! 2 3 ¢« 5ms 7 0 1 2 3 4 5m/s
WIND SPEED WIND SPEED

Fig. 3-34. The mean wind directions and the means of wind direction

of 7 coastal areas.

—185—




Table 3-4. Relations between the mean wund directions and Cv

(a) January (b) July
& - T o) | py s
29 AA=(Cv %) B EFT % (deg.) e AAE(Cv %) |8 T35 3 (deg.)
U= 82.57 248. 60 u4s 29.31 273.27
) 18.13 16.87 S8x 37.94 199,15
Szl 70.46 277.64 27 16. 07 243.34
it 73.28 340.11 St 15.77 134.58
i 59. 60 317.78 g4 34.46 202.53
=1 53.60 307.67 2 55.52 214.23
4= 71.30 321.67 T 23.79 160.29
(c) April (d) October
= o Te 3 A} o) =8
e BAECY %) |BEFFdeg)| |3 BR=(Cv %) (% T & F(deg.)
PSS 43.63 255.99 PAS— 60.34 262.43
SET 28.17 204,52 =8z 14.84 60.74
=z 22.45 261.21 szl 45.28 289.73
St 10.67 31.41 St 45.87 8.68
gA 11.95 242. 46 Bt 37.49 0.36
£ 39.10 241.15 £ 21.75 323.64
T+ 14.38 328.72 == 47.54 359.16
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Fig. 3-35. Spectrum analysis.
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Fig. 3-35. continued.
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Fig. 3-35. continued.

—191—



Table 3-5. Wind speed and air temperature at Pusan.

Mon| JAN JAN APR APR JUL JUL ocT oCcT
Time | (m/sec)| (" C) [(m/sec)| C C) [(m/sec)| (" C) {(m/sec)| (" C)

3 4.10 1.74 3.7 12.81 350 | 2583 | 337 | 1566
6 3.78 135 3.60 1257 | 339 | 2545 | 313 | 15614
9 3.73 192 3.73 1505 | 365 | 2806 | 319 | 1755
12 4.04 6.16 4.71 1810 | 454 | 3010 | 38 | 21.18
15 443 7.83 5.25 1813 | 477 | 3052 | 417 | 2142
18 3.62 5.56 497 1624 | 437 | 2926 | 3.70 | 18.69
21 375 3.96 4.24 1399 | 369 | 269 | 332 16.89
24 4.24 2.93 3.81 1348 | 364 | 2645 | 326 | 16.12
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Table 3-6. Air temperature and radiation

Kangnung
1 2 3 4 5 6 7 8 9 10 11 12
FZ/NL (°C) 08 20 5.2 138 183 21.2 28.0 272 21.2 154 109 46
Hu71& (°C) 131 140 169 257 308 22 393 389 340 250 239 202
#A71& ( °C) -9.2 -94 -39 09 88 115 193 168 120 54 08 -96
+9ddAF ( MI/m? ) 23900 30606 439.04 51024 58127 54830 57890 523.65 44347 32261 24247 233.13
Ullung-do
1 2 3 4 5 6 7 8 9 10 11 12
Bd71& (°C) 0.9 18 40 122 159 184 254 264 210 15.1 105 5.2
An71& ( °C) 115 149 144 26 255 212 323 346 317 248 19.1 16.3
HANL (°C) -6.9 -55 -25 12 87 120 201 202 150 6.9 28 ~44
S ALAF ( MI/m® )
Ulchin
1 2 3 4 5 6 7 8 9 10 11 12
ga21& ( °C) 1.1 22 51 128 169 191 270 266 213 151 11.0 49
Ha71& (°C) 127 134 16.0 254 301 323 363 364 354 265 240 21.0
HA71& ( °C) -95 -81 -36 0.2 71 9.7 187 169 10.1 46 -0.7 -9.0
SgAYAF ( MI/m® )
Ulsan
1 2 3 4 5 6 7 8 9 10 11 12
g@7l& ( °C) 20 36 64 143 183 210 287 281 221 16.1 1.7 51
Ha7l& (°C) 135 145 186 266 308 318 382 3¥%5 356 26.7 245 191
HAANL ( °C) -94 ~75 -27 25 71 122 24 197 109 55 12 -18

FHAYAF ( MI/m® )
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Table 3-6. continued.

Pusan
1 2 3 4 5 6 7 8 9 10 11 12
FEAL(C) 39 52 74 150 180 205 279 281 231 179 138 69
ARAL (°C) 146 158 191 243 273 280 B8 MO0 B2 272 239 190
AH7L (°C) -69 -54 -18 57 100 141 227 22 150 73 28 -51
+PAYAF ( MJ/m® ) | 29270 35320 45035 47226 54364 50645 56152 43378 48415 36721 27751 24704

Chungmu
1 2 3 4 5 6 7 8 9 10 11 12
HqEANe (°C) 28 40 67 140 175 202 2713 2719 28 174 131 62
Hazle (°C) 132 142 189 25.1 253 296 369 344 330 265 219 184
AR ( °C) -79 -55 -21 5.0 94 139 212 205 135 69 25 -45
SHALAFE (MI/m® )
Yosu
1 2 3 4 5 6 7 8 9 10 11 12
gE7le (°C) 29 42 6.3 142 1727 208 218 216 231 175 131 6.1
HARNL (°C) 137 135 182 235 278 280 371 30 339 263 226 176
/AL (°C) 66 -46 -29 58 86 148 217 A4 145 74 33 -4l
SHAYALFE ( MY/m2 )
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5. AAL FrFFARAY 7=

7t 2ol MR At

2 AT AEstazt st 22 WA @78 Zid2A WY
HGol i FHRLAAILA LI BZRFE ARz AT 5 S
TEHHEY A ofF - it #F FE
FrAFoz rofd, HAl ARE A
gAY AEH ez sofate] A& 7 ASE
Zte] R-rde J|EXRS Holetye]28), 23Y FAE
FAAQ A2t o mdst 9 o]5] o3 A" A5 H ol
o|£3tE F3H o] FAA At

1) OlF - stite|
AFAE 2dd 3¢ Fg4 ] FIAES} WP Aol 2
P A = ogRsiE] AP AAHe] oy fE2 FHHFo] W
AREAZbo] M s T @ AR5 Ao 7kHE Lagrangian method=
2499 3t Ao fsth o WHL £ FHA dAld FA FHA
g 299 HAAdA HEda ol 4 dAEY AANE FHI}A 2FY
s For 2e Hd R A9 O]%«i.tE% Ao 223, 4k AL d
Fe 78 FAAA R HAHFFES YL
AZE to] 1A DY YA At ARE Fo] HFEF R4 o
dl ol d F AAA He M2 AA RG+4) = 4 G189 2

0[1

o] E@WT
R(t+4)=R(O+ (U +U,+ U+ U)dt (3-19)
ANA, U, U, 2 Ut #79 2% A%F 2 33 JFs=s

Jeiln, Ut S5d 98 BREEE dehdnh #79 olFEEst ¢



< Bde AF39A 78 Zdelnz 79 AFI EAXE 1)
7l AHFRE 77 2REES 2o olFde AeE AHASY KeE

EF nFe] o TEeMY FF oJBEE U, uFASEE 0030
2 744 e Heoz Ued 5 goh
U, =0.03[Uycos( 8 — )T+ Uysin( 6 — )] (3-21)

714, Uy A 10m AolA e &

(
o

R

=
: B2 (deflection angle)
1,7 299 E

HaGo A uigat HERFo BFZ ¢+ Tayfun and Wang(1973)9)
ATZHE Fadtd g7 2 Hoz Aidsgn

sinh (2 #d/D) + sin(27d/D)

v

tan @ =

4714, d 99 A4 54
D: vty FgAEelt,
S EGFAE DE he 2ol Adr
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D= (—B (3-23)

4714, A: FERAAS
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el
rir
Ptk
s
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Stokes waved AZFFEEER JMASI 4 (3-24)F Zo] EEHIA
=3

9 cosh@kz+d))
Us= oka 2sinh %( kd)

(3-24)

A7, U,: BEFEs} F4 204 /%

w: Z4F 3527/ T)

k32 ( 27/ L)

z2 AFAo2RE A dAHE
a: AF

d: 4

oM e AF54e BA ool wa Aoz w9
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4 e
30,
o
S
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4259 MRS 457 33} soke] E2ld Aol u
g g B A7 §259 e HeLsEot Jyn
(random walk)®Z %385y dHFIFAE 7539 d. Random walk



methodel 2@ FFEE U9 x, yA& o, v & EE354E 4 (3-25)
¥ Zol "t

U = pu,

(3-25)

v =,
AN u,, v, FF EARS

g, v 13 19 #d3tA 2¥Xd d$

dH SEATE w0, 9 Ve A7 x4 yuEe T3 dAA S

Dx 2 Dy vt 22 @47 9o
uy= (6 Dx/ A1)\
vs=(6Dy/ A"

aEty SBAASE

(3-26)& ol&3td

o] 7817 4 Atk
A= 11 (6Dx/ 4D A1
Ay=v (6Dy/ 4t)""* 4t

(3-26)

o¢H d{7Y EAFEES ¢ F 9o aga 4y

tEoke] V]2 W= trey

B
2
©
=
N

(3-27)

EF o% 4 (-28)% 2ol ¥RY FE Arh(Venkatesh, 1987).
d=R,(6(Dx + Dy)/4t)
(3-28)
0R=27TXR2
A1 Ry, Ry: 07 1Abojol #d3tA E¥3tes G5

Dx, Dy: GH&AA5Y x, yA &

—207—



2

AdL FH7F Y€ G AsEe v¥€E AT Adrh
o ##7t FEHY =8-854 wAdo] Azttt o] HAA F
T, BgogE ¥4, §38, F(polymerization), HY
(oil-in-wateremulsion and water-in oil emulsion), #4t3}
(photooxidation), "] =384 7+Al (microbial biodegradation), ¥ 7%, 3%
AE 93 43 9 28I (tar-lump formation) S°] k. WA o] H
g, ol HAFE {7 F3Het &m, Table 3-69& 3ol
APAQN FHTEAY AR T g FRAE o8 et A
o] FolA et Zo] XZARI FAAL HUIE FHFS 2o A8
Jov, ztzhe) Wzt Fel tiiA A SRS AFEA A%
& ZdoA nEE7] AsAE 7159 478 2 249 dig AR
X9 7|AxA T4 2L B HHvHE vlE Zojof stRE olE ¢

RE

ol

Table 3-7. Pathways for environmental fate of crude oil

Pathway Time scale (days)| Percent of initial oil
Evaporation 1-10 25
Solution 1-10 , 5
Photochemical 10 - 100 5
Biodegradation 50 - 500 30
Disintegration and sinking 100 - 1000 15
Residue >100 20

Total 100

Source: Butler et al.(1976) adopted from Lee et al. (1990)

2 199A 348 RddMe FIAEs A @A,
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—208—



€3¢ 4 3297 Zo| shte Hoz w4y @ 4 ok

dN/dt=—aN (3-29)
A71M, N: @983 F30KE)ZFe) 7|89 %
a: 73 Al=(dissipation coefficient)
el Aol otd Azt e FF F NoE 923 2] Fo)n
1=
N(t) = Nyexp(— af) = Nyexp(— t/t,) (3-30)
A7IA No= 7189 2719 Fold, f(t=1/a)e FF9 Fo] Adn

e '(=0.368)M2 Zol=d RYE AFunzty](e~folding time)
3 12+8 ehdiTh
FH, HF7 FH UgHE NS A4E mAHE 4 33D @
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e ge BA Y
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e ------ Input computation conditions
—
G ------ Input new external conditions from

database(Wind, Current, ......... )

-

LParticles release ]

L Select particle ]

Calculation of drift

1

Calculation of spreading

v

Determine new position of paticle

Y

Calculation of weathering

No

t+At Check end t-at

(Continuous release) f timeste (Instantaneous release)

Fig. 3-41. Flow chart of present model.
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Table 3-8. Model input form

1. Forecasting start time(spill start time)?

[year, month, day, hour, minute]
2. Forecasting duration time? [hour]
3. Latitude of spill position? [degree, minute, second]
4. Longitude of spill position? [degree, minute, second]
5. spill type? [Instantaneous=1, Continuous=2]
1 - spill amount? [liter]
2 - spill duration time? [hour, minute]
- spill amount per second? [liter/sec]
6. take in weathering? [yes=1, no=2]
7. wind data? [real data=1, database=2]
1 - number of data input? [number]
- wind speed & direction? [m/sec, degree]
2 — use database
8. output start time? [hour]

9. output finish time? [hour]

10. output time interval? [minute]
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Ct Cased Z 1}

Case 1

1990. 7. 15

1990. 7. 16

Fig. 3-42. Dispersion pattern of released particles.

(line indicate the observed area)
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Case 2

1990. 7. 15 1990. 7. 16

Fig. 3-43. Dispersion pattern of released particles.

(line indicate the observed area)
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Case 3

1990. 7. 15 1990. 7. 16

Fig. 3-44. Dispersion pattern of released particles.

(line indicate the observed area)
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Fig. 3-45. Ol trajectory map observed for the Alexandria ship accident.
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Table 4-2. User training members in the educational workshop for

the adminstrator of oil and hazardous materials
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Table 4-3. Modelling parameters for the Taeyoung Jasmin oil spill
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e) 1996.12.05-15:37 ) 1996.12.05-21:37

Fig. 4-1. 72 hours simulation of the Taeyoung Jasmin spill accident



Ab3 /}1@14 T dut delguo]2E A&HoE Festeiof rt
F71ANRLH, o] HolHulol2E FUAT AteHE Fo

718 Zgs} vlusty JAHAEY B84 l ANEAG. =,
olg¥lo]237t Hol AA G A% FH f2H F HFde W
A2HE UE dFHolol o FHRAE ZEHE FEU] °l5A
Jd A$E meEstd Zzae] sl Foe o] AHHAH
2dy ARE P27 AEses & Hol=F FW ZUHE FHIE
715 = F7hEo o

rlr rir
X
mlo

A 3A BAQAZHY 3ZANAE AsHd FA

3 A 72+ % (Environmental Sensitivity Index: ESDE 71§ % +
A FEATA ity 593 AYsAY BRa¥ Favt e A
o1 AYL T Y3 MAFozHN e IrldME BRIALE A
o] ¥AEY $ANZE AZ(ESI Map)E e AHE3std Foh F
g M A9ty £ ZFd 7123 FANAT gl AXEHA
o (¥, 1993, 1994), HAANQA 2" AAFAME FAAE] 1km
X 1km91 AANEE FANLE AFE ALY EABE SRS

, 1995).

B A7AGoA #ANRE #E A5 AFE AR st #35
uck  FAFH oAM= 7‘}21]/] ARzAA 1270 AXE B Z A
Az fgFdde @4URE A5E FIPPT FHE S8FNNY
= AEE Wgd oA Fwre A, g 7 H AFFA, FA
2 oqd, MFeFe T FFAY A, AurEA TS EFEH
A8 AT B Axe 18 ¥ =¥V b5 EAStE EREA



o Feoln, z AdEazE Hg9 U&F F2Hd ozt AUt
(Table 4-4).

dutd oz AFyPsldE A5 HidseE dHolgHolx 759 oz
P 2 AN Aune APt FA o] olyA o WHE A
g3 = glvy. X 2P FAFEBRE G2E gdo|y Faddg iy
o2 H4ks}st A& gol] AMEstY 189 =¥ FAUF Ef3E B
B0 HEE Aeole A9 AAA A8 Idd FXE F&34A X
stibe ©Hol Aok oy EFJEAME AMssic WRleEs
hypertext fileZ sl Aol 7 &EFJHo|Y (Table 4-5).
hypertext 3t¢-2 283 =8 FAEY oidzl FAoIY I3 T4
multimedia AE7FAE shve| gt EIAZ & lom Z+ A5 A
AEZre] AABAE HAY & Aok ¥hE o] WAL i #HAY G
74lo] ol T ol At

r\r
oEE

Table 4-4. Contents and formats of environmental sensitivity data

collected by Korea Maritime Police (O: exist, X: not exist)
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Table 4-5. Comparison of compusterized data construction methods

g o] Hj o] 2 Fudgy Hypertext 3¢
i 8- 2 EH AEF
q371= | HE ¥t
A gy T2 FAAE  |I¥AE H23IAAE

AN AFABY FAT BANEE A=
4E BYEAL A @e U 3
U AL Agstel AV,

k%)

2. A4ks Wy
7b B @AY A4

WA R DA 2 EGAAY] F D=$Z(Korean MS-Windows
3.1 / Korean Windows 95)9lA Al-&-5= TS slo|HEdAE 7Y 9]
EHEA FAoEe AE92Y EW FA4H AU WWW(World
Wide Web)ol| 4] AFEE= HTML #9434 183 Microsoft Word &
9] word processor AZEo]Eo] ALLStE A Y F2Eo] Uk
(Table 4-6). A= ZZA|A 2 AN FAHELS AR on-lineF 4 &
o] old}t ZHUEHE EHEEHE S FHOE g Zoj7] fE & &7
4= A Hidst 5Ho2e HPstA Fvh. FHIZo QU] Z
B3-S BOowWx HTML A Abgo] 552 FbEH QVle dh
ol 7FA B AFAPAAE FAHA HET} o|FAXA gt &
T2 EST ¥4 YA AN BAZARE, IS AE F
o] 2tz kst ofm| ALgHO 2 FEAC] oln AFH Hf JleE=
(Mg, 1995), o WAL AHsty FAFRNAE g9 AMNSE P54

—241—



o o fAe Qe BA 24 2oEE, 0e dFME AHY
B gy, 22m HIML H99) #AX Q26 B8o] tat A
7} WA R AR

Table 4-6. Comparison of numerous hypertext formats used in

MS-Windows
Help 3 HTML 3 Word 3
L= A48 248 Ea-ka
Ag7Z NUA |Open Open Close
A5ARH 7 F Hard Hard Easy
59l 234 |High Low High

U zgsteas
B 47N 8FNAE A8E 9292 23T FHoz AN I
AL (1) A59 A weg} FAE Microsoft 32 Word V6.0 ==
ZAXMZ, 292 Hewlett Packard Scanjet 4C 2|2 Y&H3d}x, 18
Z Microsoft Excel V 50 £2ZH = AEE A3 FAstRa, (2)
A48 ARES Word2A T3t HFEANE FA4T F, (3) Blue
sky SoftwareA}9] Robohelpgls T8 AZATTLE ALY 2371
AA A} FAEAE VAL Q) Lo Z Microsoftd Help
Compiler V3.0& Al&3le] =22 sd=2 At (Fig. 4-2).



Table 4-7. Hardware and software tools used in construction of the

ESI hypertext file

Tools £ o
1 [HP Scanjet 4C a8 9 AFAA G343
2 |[MS Excel i ) [ Aetg B4 ag=
3 |MS Word EE 9™ g g
4 |Robohelp StolHEAE Y5 HR | -
5 |Help Compiler E&d by ZA -
3. 3AVAE Y Fx
BAUNAE A5 FEe AYE 7ELE dFEINHNLH, 74 AY

g0 e A5 WEE 7IEeE &TESIAUY. AFQFHeR 2
2E dTFEFdduat 2 A7l JYH[AM 2 A g &
AT A7t dFH"E AQLHE ARE AT 7 U=F A
o E, 71E A g M2E e art fAHdSE V& &
AUZE Sde] A2 HES FFs7] 458 728 ZF A0
AFodAeE F4Ee 952 d29 2 2 59 AIAAY A8E
o ARFNAE RIS AT (Fig. 4-3). ERUHAE 944
W& 2 Huxe] B354 #5509 Ut} (Appendix 4-1).
RAAGe Are AYH S FARE A2 T FoA M
e W&ol F=2 FHHANLH, dF99 F4de 718, &7, 4, 3
F, AZHJ] W&ol FEFHNeH, I Wl Aoy R A%
T FEAY dF, A& AdEA, FE AdAr /Eed 58
E3tAnt (Fig. 4-4). &AARY Ase AZFH FH40AM sz
5 AEE dE HWEE #5332, g9 S4dMe =27
d st FEstRem, BT FHFd T WE 2 AF8R
HE T FHAG & dE W&ol FEHUY (Fig. 4-5).
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Fig. 4-3. Locally-structured environmental sensitivity file

2RAY T ADH 54 —— 91

FANLEAE — A

— 32 % BN
— AL —— G F{A A
E AAHFALEE
= Ry
— A 2 =MEE

—del 54— S - Jlaae
— 9271 o1 W
— oy B
— 93 H
— oy Wy
— 959 P

— ‘91-'95 =

— 487 1€ 3
Ta:

[{e}
MR
i

of




O R R
..nmo Amo \.ﬂo JMO J..MO Hﬂo Amo )..MO JWO ..ﬂo
o G G o Gu G op %_ %_ %_

oM 0 O~ 0 O
111

I o
) D o
_L\I—_/l
o P X
B o\
1T 43
_m‘b o _z_.E Eo E.Tv
T p uo = wr —
‘q © Jus C—O E_O 0
o ol pE ™ 9
Mo B R O o =TT G
L 11| T_ll_ . _.. _ -
ey _ e
3 ® s
X TR M
X e <
<r W g
00 ok T 3
_ _ [ |

Fig. 4-4. Data structure of Environmental sensitivity in Pusan area
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Fig. 4-6. Data structure of Environmental sensitivity in TongYoung

area



4, 3ANZE 9y AREH
AR PA 2" AFE dANUAE (EE AygsiaEd IS
Windows952] A&t WlF@e] Uy ‘FANAYE'E Adsd Ao (Fig.

o
i)
L
28
o
ot
2
2,

4-7). BARIE Fdo] FFHLE 4 | i
A ARl ver (Fig. 4-8), o] ARXHd] 224 AP LS vhes X

AHE T2W @ A9 BPNLE A8 A7t Hde) EAW
o

(Fig. 4-9, 4-10, 4-11). Zr AYe #ANAE 27 JHANM= LE9]
JA AZFES vlS2E FEOLEHN Z FEo Y& AHBRAY
A A FAE E 5 AT E, ‘AAS) HES vig2E FEW

o e FHSE FEE B2 nu PN F gom, FuA 8
3|

T @olg d¥sty HAE F J=F FHIH U (Fig. 4-12).

5
LH ZFE] L AR OH
=
UERNT ¥ sarikordi.,.
& S| FTP =E
fo-)

Fig. 4-7. Windows Menu bar pointing the environmental snesitivity
data file
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Fig. 4-9. Contents screen of Pusan area environmental sensitivity



] sHe] =24
TSSFEA, DIAEN, HESAH . =&, sHers =3
‘ or AL L]
HEs R, 2FA YR E, WSLHHIAIZI X HET
o > =y o) =) =4
SHRZr, sHCI2F RISTAIE. B, SAd
1
Fig. 4-11. Contents screen of TongYoung area
sensitivity

environmental



Fig. 4-12. Searching screen of the environmental sensitivity file

Al 448 FAY AAAE 2 @4 v olEHol X

19 A= 44

199 Agatas AFzAA &2, A, 3ita FF7,
FA, FFTY, FETY, 529 5L CALCOMP 9500 Digitizerst A
AE 2ZEY A AutoCAD RIZE ©]&3ts A8 BEF A7 5d3F
212l DXF #2lo2 g¥gadtt. 488 AUAs HYES DXF A
Z2 ¥ (F)B3HE7|¢ 2 DXFRWE AFEste) It Textatd T
zZ2 W3 5 o] AL Microsoft FoxPro V.258 AHg-3te] HhA| x| ¢ A)
2499 HAAAE =2 IWS Ecomap® WH dlojgolx Aoz ¢
g3tk (g9, 1995). °] #A8E =243}34E Fig. 4-13% 2t
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A=

> |DXF file

AutoCAD

v

1Text file

DXFrw

> | AR =

FoxPro

Fig. 4-13. Construction procedure of electronic maps in this study
Fas e AAAE AL Y FHA Y E3F 50,00082 1
AEE 247 ALEEHAT (Table 4-8). AAA=ZE JdHE FAE

(Layer)= 4 %2 =A, idd F7, @5, 879, =834Y, =2
% Folt}t (Table 4-9).
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Table 4-8. List of maps used in making the electronic map of Pusan

area

=99 999 %3 TEHs
1 (8 Waegwan 1 : 50000 |NI52-2-03
2 |9+ Taegu 1 : 50000 |NI52-2-04
3 |9 Yongchon 1 : 50000 |NI52-2-05
4 |AF Kyongiju 1 : 50000 |NI52-2-06
5 |B=AL [Pulgukse 1 : 50000 [NI52-2-07
6 |BX Kampo 1 : 50000 |NI52-2-29
7 134 Ch'angnyong |1 : 50000 |[NI52-2-10
8 3= Ch’ongdo 1 : 50000 |NI52-2-11
9 |&= Tonggok 1 : 50000 |NI52-2-12
10 | Onyang 1 : 50000 |NI52-2-13
11 |24k Ulsan 1 : 50000 [NI52-2-14
12 &R Namii 1 : 50000 |NI52-2-17
13 |B9 Ch’ang-Won {1 : 50000 [NI52-2-18
14 |4 Miryang 1 : 50000 |NI52-2-19
15 |4 Yangsan 1 : 50000 |NI52-2-20
16 |®}o]A  |Pangochin 1 : 50000 [NI52-2-21
17 |§het Haman 1 : 50000 [NI52-2-24
18 |o}Ak Masan 1 : 50000 |NI52-2-25
19 A8k Kimhae 1 : 50000 [NI52-2-26
20 |[FAF Pusan 1 : 50000 |NI52-2-27
21 |F% Ch’ungmu 1 : 50000 |NI52-6-06
22 |AA Koje 1 : 50000 |NI52-6-07
23 &R Yokchi 1 : 50000 |NI52-6-13
24 W& Maemul 1 : 50000 |NI52-6-14




Table 4-9. Thematic layers in the electronic map of Pusan area

FAEY R
1 [3A 9 =X Polygon
2 L Polygon
3 |=27 Polvgon
4 |94 Line
5 A Line
6 |"HFA Polygon
7 3FTY Polygon
8 |[ZF93d Polygon
9 |AEEE Line
10 2%, Adx Line
11 WXz Line
12 |EAx Line
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=

Ecomap®ll

Fig. 4-14. Electronic map of Pusan area with Ecomap, a simple

desktop GIS software



o] AA AXE Ecomaps ©[&3ld A{F=E Fdio} =471 73t
W, AFEA7E D3le FAET A dd el § glon, 8%
= girde Z27E FJHd 2A8ld A58 & de 715l Utk

2. A%y A EE HolEH oA

2
=
e
ML X
2
.3
-
re
=
12
=2
f
Db
£
N
J OI'N
=
i
il
Lo
Jo
=]
L
Ho
e
Ui
>

L !
A AE, ARTF T2 B U FxAol duldte AR IR
0= o 82 A9ERE Basty 3t EF, o[ AHELS g
T23 AA7IA R EEY AHEFLE A AlarY] JheAe o
5 EOMAA vhdelt &, Aduo] oj2@ AP E HIdd AFEA
S olFdte T HOIZF olF AN2HY AP {FEALIL TAFe
A= Aok fEHe Edo] JAY Fad SAHAELAL B¢ A=

B 22 vF3Q A7yt 28E £ Q7] g Aty 9
FEZF BA ANALEC dsids 5ES A9 #AYrt 9asit. n=
o] HYFH71HANM= CAMEOZ= A|2HgA XQ9EE APFEHE 3
T3t AdAIAd e AAME dolEulolAE TE3IHU S B oy}, ¥
dof Atejel] diulg ANFAGNAT FH3tE Atzel diwlistm ot
(NOAA, 1995). & AFodA /Md=EHi Jde ARG A= 27t
F24 92 Ay 3EH FHM dolgulo]AE FEGAT, HAute
o T The Agaseln A QALY At Y NP B datale
dolguolx 5 ATV B3R EaPenz B 1(dxdE b
olgHlo| 2F FTH3}Y] YT VB AHA AEZALE P3AT
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7 Ay g NEEY FF

dotele 1 A B4 B AUBTo] YaAAE Tolv] HE
of F7kel 71 AJALT GFE TG So| BRE AYH] AN
o dgtele] gAY A NAEF FAXY A2 B4 e 9
d2he BT e AFee Aol olF ARSI F2 UA
o B0 e 2AoldL 38 & A AYEIL HBHn
AFete VPR AfL, BAL, 2 ARAL, AAE ARA

mln pre

o]t} (Table 4-10).

Table 4-10. Coastal facilities with dangerous materials

ANLE FTF/ A8

I [eARAS b

2 |FAER AFAA |[fEisEER

3 ([#H7E AFAA 5, H4 Hed
R i P ASF, 8F
L. dlolEH| o] &4

A} AP EL BASIE d# 7R £ (attribute)F A A QDA 2 o)
o3 BES E o #3412 EAY I FAHE SR
W AEAEY 94X, YIERY THY 4 BT A, BE 8§79 FH

=
gAY SR A% e W= Bad)
HAgA A2 =2 2 %‘*gg AHE 9
T "o 3 dEEo|t (Table 4-11).
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Table 4-11. Database attributes of coastal facilities with dangerous

materials

%4 2584 el
1 AAEE A ZA Ar, 9%
2 |88 7 =2
3 H8E & LA T, 59
4 |HAAY A
5 |n#87] 3H Iy
6 |E#EE7] ZH A
7 [tETEA A=A (A s S
8 MNAE dAA= =3
9 MHAE=E =9 y
10 [1 IF-EX LA} AL

3. A9t AR HlolEjH o] 2

F23Y, AAYHA BEAD, ABo] RAold Ad FAATL ©
GAm BPA SAHeE PP Wagol gt AGSelY. E, B
NdE, 9F 97l A FHE, 57 FHAE L 2 ANAE o
298 Bisolol ¥ AR AF Addolth o Fuse @
= Az 44 2% FEEoIE st B ATANE AR
N dolgio] 28 TEHY] 9% NEHA AREAE BT

N
N
21

o
=,

A

7h g Aaxd 89
1990 @Al vetels 3xY AAAEA BATHTG 92F 9 5
o FAE, 4867040 ZFEBETY, oF 40079 HAVEE, =Y
33t 6670 AAFHol AAHA 9
(Table 4-12). ©|&% AXFol AR 2] FAXNAA2H Y djFo]
T Ade 4354 379 AR, dsd FHITY, d=A s
ZEZY, AL FETY, A TPFY, AX =HFTY Solo

9

of

=5
b}
j=
o
v
B,
S
Z
[NY]
o0
=
b
i
H
ol
O
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(B, 1990). AAAY AFe 2rh BARAN FBe FTZA
dolu} AAVEE Soz

Ao A3 A2E Aol AAGHA BAT
A

4+ Ao

Table 4-12. Summary of natural monuments and resources in Korea,
1990

Fdx g Ax
AAAEA Here 3 1
Z5HETY 436 g}oporg
HA7dE °F 400 sheety
A9TAEEED) __ [66(28) 54)

U Az wlelgHolx 75 A&

Tl AARL LS JHe F7F @4F FHo= dAgdd. 19959
A7 ol AR AdsEH AR Fgeud, A @
e BRYEANEE 75 Aol AgFo, o AN FHTdH
SXokd §AE S Y FEE GISA 7| FrRAxFPo R FH

o
ox
4z
2

o) AR Apdol A& AEse) gt aHEE BAAA Az
qg dlolEuo]2E FEHA B Aol

o AdAH dolEuol A T Wk
Az dolEHlolAe FHITIH HAVIEE T AHUFA &4

€ Zte AAAE 2R =] AHHR

Hojof gt E 72 AgAle WHE7HEQ FROlER A FRe

FAX DA 2H A7 Aol F=hs7le gy, o 7lzAE BE



29e ANFSE FE7F £ AT AN 5T Rolt. 9, 7}
F9 AR EA 2L Fokod A4A7

ol2E FE3Id dEYoFE AMul2AdA oW, B Al
°1E1Hﬂ ol FHE AFsn FAF A2dHe HES

A 54 BARNAANEH AL

1. 9AAY 7l - Windows 95

WA 2| PA| 28 9] G A A= Microsoft 32 Windows V.3.1& Al&
stk (s, 1995). 199549 o] EFA A= Windows 952 H 3
1 19963l & 3F Windows 957F 2 E Ak Windows 95% Intel
A CPUZS AlE3l= PCY 32bit SJAAZHAN 71€9 Windows 3.19
H]3le] oy FAA Hold %S BRAo ARkFoz e =9
o] Akeke] HFE A Windows 95X 9] &=t o ““PEYI] -
AbERE Q1E]#H o]~ & Mclntoshdl 7HAl 05 2dd EgS BAFH,
Network 71%°] WA=l U3 multi-tasking 7]%°] Ei——; ARz ele )
Windows 959 ¥ el FAldl AAAL 2L AMEAEC] IAAES
Windows 952 upgradedtRom olejgt @42 vy ® ey
otk ol AAAFA FAE BEI, NS At FAR LA 2H]
% Windows 952 9A A9 upgradeE ©H3tH T}

7t AR DA 2" o] v

E WA LA =AM E d8 7HA] Z2IPE 5237 Astd =
EAEr| FEE Y-S AMESFAT GIE, 199).  3HAT Windows
B3t E EIAAY AIF W FAAYGA LY BE FxR
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gl T2 IaREL AYEAT (Fig. 4-15). ZHEE ALEA+
OHE AESHA] @3 FAFAAY vFHe we a3 v
o 3&3H "o

rx N
[K
i

giu)
ol
ol

U oy 7k Z2ade] uF

#2 AE9Z 31604 AHESR ER) WAL LY ZT2IYE
& BlNE 58 FA%Cl AT £ Aoy, FE Zzadse
A _%_ —‘L:':

BAREC dehgth bg @el uehd

Fig. 4-15. Main menu of Windows 95 including oil-spill contingency

planning softwares
FoxPro for Windows V252 243l dHloEHo]|A =2 aWE0] FER

o2 BJl 39HE control AANESY Yx WEH fonte] =7] WI T}
ol2 Ad =29 3ol ETA EAHJCH x| wFo] A A



S Z2a¥y Ago] BresAnt. ol E EAYEL Windows 95 3
ZAollA dlF T2aPe] AAS WAST A CompileFo2H FAE
A3t ol EANYE B RIS FIIFSEARR, 9
T AR, dv dolgwolx, WAl FIxpA wolHHo]lX, WA MY dlo]
Hulo]2 F FEE9] dojguols & Z2adn UFAFY 84%7)
ZT2IPE, AFRT D AYER T2 IPE, SHHA AL EY =2
PO Z A BT FoxProg2 AAS =2 1hESo|dtt (Table 4-13). I,
S35 99] interface T2 L Fxxd T2 IAI] hand-
shaking F&d £AE doF oy, 9o He Z=EE UE 52 o
Azt EAE sHAsIA

Table 4-13. Various problems of contingency planning programs
when newly transported into Korean Windows 95

Z23Y AE FAA

3l Ed AR StANA X ¥E. font 2VE3
J8E AR "

Aul glo] ol 2 "

WA 71AA DB d

A48 DB "

848 842%7 i

Auy T2y "

HPER T2 79 !

A A AEZEA "

0 |[¥=32kwd interface |FX X292 hand-shaking 2§

=0 [N [

=IO 00 ||y |O1

o
FEF GAEde 23 Y sARLdELS 2d¥y ARIIE] F2
Fortran T2 A& AME3sle AHY zZ2adoz FAAHF Aol
gfFEolth. o AHFE Z2aYPEAAE Zd /HEA JdE A
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E9 = : il
B 2 BFAQA 7159 ARA2H 0T RAdES FAT e B
2 ol gl W, B4 dEY FAH Z2a9 £ §Hs 28
of 3= 797l Btk o] APoA HEA2HY Z2agwe JEH
A FX Edo &g 227 i oS wirtdn. 2PA FX
2d WL /}55e HASA &1 interface TE WL Z A3l
2d TP §& FEAILHI FE n@oR V|9 RIS G
Aste WS AHEEH (Fig. 4-16)

ALE X z=AUUH

{(— <

HEAIAY | —> | ¢HHo[~ > R 2
AIUE A Z2H A read

Fig. 4-16. Role of interface program between a numerical model and

an application information system

BA 9 & SR dS A X YA 2" FESHr] Yol oA
A3 interface TE21HE FoxPro for Windows V.25 AM&3le] 2+
At A" T2 3AL Fig. 4-17% 2t
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SESTE co.

Fig. 4-17.

Screen of interface program for the oil-spill trajectory
model

A2 AE interface T2 WO Z §Eo HP3
AL R AY HES FEY "0k

H & Table 4-1491 H o},



Table 4-14. Input parameters of interface program for the oil-spill

trajectory model

Z71%8E &
1 A== 2did 3=
2 A= E@é_‘fsg A&
3 [81A 99X (BYE)
4 g 'n‘%%
5 A& &A1
6 [FE3FH AsdrsE / F39E
7 %%%%k T HEA FUEF
8 |FESE 29 B2&F
9 [FEAZ A&uE AL
10 [13z4 & 9 dFAH / 714 doles o)A
11 |71z A% FEF 2H A
12 |71z 5% FEF A AZoAM TF
13 [714x41 35 FEF A A ZoM F
14 |F3PA|3E 2] 77k
15 |83 A9%%8 313

[kl

L) Hu
p'ﬂ

-y
o> dr

FAARD Y Aito] FEEO ARyt AFHE 14E Ecomap
HE o]&3lg AHE 4 At Ecomap? Model "7 opend %
A FARde] A EFo] e At e oF JuE 4
3T select HHELS F20 (Fig. 4-18). A€®E ZAdE & Model
o] ‘Start model Run’ 7]1%& AH3Id 2d ALPEA7E A=/
Edloldoz =AHET (Fig. 4-19). wWwe 7l5tH4! Ecomap<]
=7l = VCR play 249 HES E3% 22 %9
‘Proceed model 1 Step'2 ©] 7|52 AHE wjvjct A3E 1 A€
ot X, ‘Rewind Model Run'® =2d2ZPL Loz HEH
‘Stop Model'2 29 ZA#9 EAIE FAAZYE o%te] ‘Option’ 715
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Aestd 23 £A] AZIEAD 24 S AFE $ de gl
Uetdth (Fig. 4-20). ARAle EAIME T EAA&

HES FE24W OS5 2d2de A7|dA A ANA D w2
g2 TAEY. 2d AHR7|E vl3oH HEEA] model o

1€ AY3te dei3 24247 3dg Zolopnt g Ao x)gol
it (Fig. 4-19).

Fig. 4-19. Model menu items of Ecomap
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Fig. 4-20. Display option dialog box

W zzaPe] fA
A2 A7 A AE gAd vddegy Z2aye W
toldd g 2ol a1 MAXNE I8l A TslAr} o
55712 Eojol Fu. o AFqME To|ddE miAx wHS =
T z2ayo] RFHeE IS AL g

AMEE Z2IHWL Microsoft Visual Basic V.40 &2 ZA A
o] T2IOYPL AAXEF Voice modemo] A= o] glojopyt Z343hch
Voice modeme AFE7I A3E 23 WAXE 317 fsix Fad
HA-%ke] Aot} (Table 4-15).
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Table 4-15. Comparison of old and new emergency calling program

A& d=tx A Mg 3Z7) ‘Et Fdizsz A3
Voice Message 5% A5eH

AL =g o] 29 voice modem

AZ AZXE o] Microsoft C V7.0 MS Visual Basic V.4.0

7 Z2Y AR

T 9% 2oL ngsE Hded gen
271 &L Fulds M5 E dolguolAE BT (Fig. 4-21). &
Z AR o] WEE I AY HAF 5 e 7Tl FHiEH 9
o v (Fig. 4-22), ‘B3’ dlwolA dsts By 715S A93

)

¥

3471-0711
3471-0711
015-906-8086
011-239-0398
(15-906-8086

012-886-9633
012-986-4537
015-987-3459
017-239-9821
015-871-5285
012-987-4'765
011-943-9754

Fig. 4-21. Screen showing emergency calling list

AHgAE 5E2HTA e AT AR PN pheaE o|Fra
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(double clicking)ste] ¥z &S AAE & Uk v AAHHA Y&
Adg AQ3E dAol oA sAEY. EF A olge HES F=
d EE Fdo] HsEos MAAHY, BF APFHLE HHsdE =
< HEEe MAeo] HAEY HAAFAYEL v F AFEE AFAL

F2Y Z2aYe 439 9i5Ede AHuE 3&30.
H3EQ0] 527 HAAQ A% Z2ahe 327|E AHAIFE ZHo
2 5 & 3}

A0l AFH dZFAE HIUIE VEsn gL ARE 3F

5 &do] AY 5274 HI M2 ASE SAEHYE HFH
7} o]E Wolx HFH HAL=E v 55H HE&S Voice modemS F
st AT IsEo] FUHSIE AXF Ay T2aPL 93 FE
Aol Al H3tE 2o F3Fo] olHH IAHAIN F vl 558 AxE
Eget. 9 AFEHIE e AsMs e EWR vy R/ E
AR 715E A" detde gisdAda AFdEE HAd
(Fig. 4-23).

X
»

Fig. 4-22. List editing dialog box



Fig. 4-23. Setup dialog box of callers phone number and modem port

number

AEA g8y ALF HAF o)L FuAZdE £AFH, 2 ol
ALdL 53718 &A% A% a2y @A e Foed FAS
FUEA 52719 ¢ 58] st FEo] 0% /MY FoiA
e 2¥A st o 80% A= THAATES V1SSt itk ol
A E d #FF o2 Adx FoAsdd 55718 £AF Zavt
ATt FoAsRE 22T B BE v e HEF ol AT A
gE 5 = 7] WEelH

WAA DN DL FEAA 8 Ev RF0EY o|FFAx UG

A o3 Fe7 g R0 dd Ad A& FRAYE 9
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Ei_!}.’_%

bl @%e FAAAAY BetxQdo] Foste Aol W =
2 5 ok ol yd AXIN FohE PANAAN LD AzalA 5

U

L

At

3173 laptop ZAFE ] WARNAA2H AZTEYNE A5t *
e HAANLA2H S AFstQTh (Fig. 4-24). Laptop ATE = AHA
A2ke] SENS 810 ®d-& AM&-8th (Table 4-16).

Fig. 4-24. Mobile oil-spill contingency planning system on a laptop

computer
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Table 4-16. Specifications of SENS 810 laptop computer

A B] 51
CPU Intel Pentium 120 MHz
HDD Removable Hard Disk 1.3 GB
Screen Active Matrix LCD 800 x 600 x 64Kcolors
Video SVGA 1M
Sound SoundBlaster Compatible
Pointing Device |Touch Pad PS/2 Type
RAM 16 M
CD-ROM Removable Drive 6X
Keyboard 84 Key Ergonomic style
Battery Lithium-Ion
FDD 144 M 1.44Mb

&9, ARG LZEYolF WAEAIZE ZEIF'L ‘LAAIR
AP Z2aPL WA 2FMTE B8 TEIaPo|lmE FUE
2o EAsHA] skt

Ae6d AA

o

2 dFodMe 1849 NEE AR LAY AFRFS fFE R
B A gFdTFacd AA, HESALH AR w&gSs FHATE 19964
12€ 2 2AZ B ALRE 2 FAtare] 2 AFREFS HE3 2 3
7HA @xe] dAHNoY AntHo g AT #FE&3HA AHEE F
Jol FHHAU

A2 Q1249 1/50,000 A¥E 24e]9] s, AH, AW, =, &
A, W, AR, FATY, THTY, EEYS HAEAZ dHstod A
AA=E 28Rt &, 4 R A2 G A, 714, FAd, 3

o, ANutsA, #FAF IAUAE FH AFE HF hypertext FY
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EPA/NOAA/NSC, 1992. CAMEOQO, computer-aided management of

emergency operations.
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