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Oil Spill Response Information System :
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Abstret-0d spills are & major enviconimenial concern
especiully in the constal regions. The accidental oil spills
can pellute the coastal environment 2od dumnge marine
life. Yurious response svstems lave been developed, This
paper reports the progress of a research work an the
developoent of o soltware fool for fthe purpose of
responding to oil spills. This ool consists of three main
pvrdulesz- the Ol Spill Trajectory Madel (05 TR, the
GRID system, and the decisinn trees as the strofegics o
responie ta ail spills, The development glee O8173 s
based on nwmber of compenents; wind, cureents,
advection nnd  spreading,. The GRID systern was
developed  for the purpose of visualizing ofl spill
movement. The Decision Tree modole was developed as
a strafegy to response to od spill. In this stody, the
software tool was developed using Micvosoft Visil
Busic and an ActiveX MapObjects. Tests on the
software tool was mode using data of the eoustal region
of Larut Matang, Merak in Malaysia, The results of the
test show that the seftware tool s capable of providing
responses bused on time ingervals before the wil spill
reaches the coase.

Kepwarde- (IS OFTM, Thr decasion wees e the srategies
s response o olf spills

I IRTRODUCTION

Oii spills are @ major enviconmental concem espeanlly
in the eoasial regions. The secidetal oil saills cun
polluete the constal environment and damape marine ik,
Variots response systems have been developod. Acconding
to [1], there are five options for response action 10 an oil
spill incident: {i) no sonon olher than monioning the oil
slick, (i) cemiaining or recovering the oil ar sea, (i)
chemal dispersion ot sea, {iv) shore clean up and v} o
combination of response option:. Bel (2] aseludes “in s
burning” o the above menhoned oplions, However, whal is
psually impartant is the choiee of the most appropriate
oplion with nespect to the geagrapheal Incation of 1he spell

R

Suvenal response wols lave been developed, Genemlly.
the tools only wie GIS techoology 1o display ail sml
scenario [3], The aoulytical capabilites of the lechnology =
the prozessing and analyses of spatial data lave bess
verlooked. This paper reparts the progress of o rosearcs
work on the developieent of & software toal Tor the pUrpose
of responding o aif spills. This wol consists af thiee mae
modules: the il Spill Trjeciory Model (OSTMY, the
GRID system, and the decision tree as the simtegy =
response 1o ail spills, Tests on the software 1o0] was mads
astng dats of the coastal region of Larut Matang, Pemak =
Malaysid, The resulis of the st showw thas the software 100
15 capable of pioviding responses based on Ume intereel
before the ool spill reaches the coast.

L METHOD
L1 00l Spill Trajectory Model (Q5TAL)

Dl spills ore subjected 1 a complex array of phisical
chemical and biological processes, [4] calegorizes e
paneesses inle (1) those relates to the Jocation of oil s
layers, dind (21 ol lavers compositional change and mes
lost. Adveation and spreading are the fwo processes e
bave dicget relationshep with oil spill location, Wher=ss
proccises tsl concern with compositional changes =nd

mass  lost are evaporation,  dispersion,  dissolutes
canulsilicaton, bipdeyradation, axidation T
sedimeniacion.

Advection 1s.a physical process that involves the drifms
of the surface wl shek and the subsurzce oil, Adysoes
lappens due o surface cerrent and wind, The ProCeEs s S
min mchanism o determine e of ieajeclery locatios O
e oither hand, spreading 15 the horizontal movement of 8=
surface il slick due o the smbalince of Torees of inerss
gravely, viscowdity and interfacizl tension, This proces =
very orucial especially o the early stage of the o
trajectory. The processes were laken into considerstes
during the matbematicnl model developrent,
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2.2 The Mathemasticil Mode|

Most oil  spill model uwses o simplified  hingar
seporposition technique [5] This technigque describes oil
layer  Iranspoctation  spewd  as  the  swmmaton of
ramsporianon veelors due 1 cereent, tides, wind and waves
[4] wses che technigue W form a mashematical pesdel thar
descrbe the central wansfer position of il spilk:

I'I-':.I"'Ilu_[jll";: l;lll

Where [t = ool loyer movensnt vecior.
W = wind speed vector.
%o = sucface cuerent spoed veotor.
{& = wind paramecier function.
[\ = current parameter function,

For arcas Ut are inMuenced by tdes, [7] recommended
the use of tdal data mstead ol serface current. Inothis case,
the parameters have (o be soitzble to the ares concemed. [6]
alzo smates that “Ekman oifect”™ will somatimes oeewr aied
the effeat deserbes the ool spill diversion. The diseetion for
he diverston could be foward (e Tef or nght ond he

Tiagnitude 15 between 08 10 258,

A nwinker of thearies have been propossd for the
creoess of mechanicol spreading in open witers [B], These
Dmaaries have faciiusted the determination of ofl spill radies.
The purpose of the radius is wosimplily the determinaton of
sbspill siwe, In thos study, Formuele (23 whicl was criginally
zut forward by Fav bt later expanded by [9] wos wsed :

A=227 [(pu-padd Pl VT TV + 0.04[(p - poipa]
1.I-|I:I w-‘l.'3 T |:1:|

Ahere A = 0l spilled size.
Do = witeT densiiy
7y = oil density,
Vo Ol spelled vilume
[ o= Lime

=3 A Degsion Tree

When ail spill cocurred; a3 decision on the bpe of
=imonse has o be pade. The decision is wsually influenced
= saveral factors: (1] the type of ol splled, u) the
Zeterripatron of il spall trajectoey for cerialin interval of
cme (1E) aertal reconnpissance to otain desail descriphon
= = spill, (v} determination of resources under threat, and

mformation b thosa that will be affected. These factors
s always nfluence the choles of option for response
wren Figure | oshows the decision iree developed for this
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HLOENVELOPMENT OF SOFTWARE TOOL

File design represents the initial step o the development
af OETM and the decision iree. The files consist of spatial
and artribuee Gles, Figure 2 shows the relationship of spatial
entinies. The Ggure shows thar there are four spatial Nles
(0 layer {00} - Spatial Grid for wond, tides and waves, (i)
lwyer (001 - Sea; (i} layer (02} — Land, awd {2e) layer (0335
— Seadepth, The stnbute file consists of wind speed vector
for toth horizontal aind vereal direction, the current spred
vepior also for the verlical and horizemal direction and
waves, The DSTM, the combination of equation | and 2,
was incerporated in GI5, The fnal model of O5TM was
developed  wsing  Micresofi  Visual  Bagswe 60 and
MapOheats,

The spaval files were formed using  AutoCad befare
being convested in Arcview fles Inthe formation of God
files. the study used MapBasic Programming tool. The size
if this grid i & ki sguars, The OS5TM operates on (he basis
thiar the spill maves Trom one grd sguare o enother, When
oil epill movement happened the oil spill position i3
arranpgd Lo e on the pext god square. Therefors the spill
movement is arranged based an the atiribure dae of each
gril sguare, Figure 3 shows (he ail spill movement
produced by b developed OSTM

Frgure 4 and 5 show the opticn on how 1o respond to the
evil spll when the decision tree program was activised, The
implementotion of te decision bree progrum was based on
diagram in figure L. However, (he decision ee program
could anly function iF sdeguate dota and information are
mude availazle,

V. CONCLUSIONS

ol Epill Trajectory Model (05TM) and Decision Tree
are required For Tormuelating & strategy o response b an ol
spifl incident. [n this study, the madel and the decision tree
were developed wsing MapObjects and M5 Visual Basiz,
Spatial and ativibute dats weee wsed Lo provide spatial and
praphical visualization of the spill movement for o given
wma cntervial, The lesiz chew thal the software loal s
capable af providieg responses based on a piven fime
interval before the o1l spill reaches the const
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