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When ra dio log i cal ac ci dents oc cur, ra dio ac tive ma te rial may spread into the at mo sphere,
caus ing large-scale and long-term con tam i na tion. To di min ish the ef fects of such ac ci dents,
re search ers from many coun tries have in ves ti gated train ing pro grams in emer gency re sponse
to ra dio log i cal ac ci dents, es pe cially in the wake of sev eral se ri ous ra dio log i cal ac ci dents. Al -
though many train ing pro grams have been pro posed, this study iden ti fies two prob lems: the
lack of ef fec tive data rep re sen ta tion and the lack of com plete train ing re cords. There fore, by
con sid er ing var i ous re quire ments for re lief and evac u a tion work at ra dio log i cal ac ci dent sites, 
it in te grates four-di men sional geo graph ical in for ma tion and mo bile tech niques to con struct a 
train ing plat form for ra dio log i cal ac ci dent emer gency re sponse. Dur ing train ing, groups of
par tic i pants learn to re spond to sim u lated ra dio log i cal ac ci dent sce nar ios. More over, par tic i -
pants can use the train ing plat form to re view and dis cuss train ing de tails. Judg ing by the re -
sults, the train ing plat form has not only in creased the ef fec tive ness of train ing pro grams, but
also com plied with stan dard op er at ing pro ce dures for ra dio log i cal ac ci dent emer gency re -
sponse in Tai wan. In con clu sion, this study could serve as a use ful ref er ence for sim i lar stud ies
and ap pli ca tions.
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IN TRO DUC TION

Our study de scribes the re search on ra dio log i cal
ac ci dent emer gency re sponse train ing. Ra dio log i cal
ac ci dents can be caused by mis man age ment of ra dio -
ac tive sources, care less use of ra dio ac tive ma te ri als,
nu clear power plant ac ci dents and radiological
dispersal device (RDD) at tacks. Such ac ci dents high -
light the im por tance of ra dio log i cal ac ci dent emer -
gency man age ment. 

On March 11, 2011, a 9.0 mag ni tude earth quake
that caused a tsu nami af fected all nu clear power plants
in Ja pan. Al though the Jap a nese gov ern ment at -
tempted to re spond to the many emer gent ra dio log i cal
events, the en vi ron ment was, nev er the less, con tam i -
nated. In the mean time, based on the lev els of clas si fi -
ca tion of the In ter na tional Nu clear and Ra dio log i cal
Event Scale (INES), as an nounced by the In ter na tional 
Atomic En ergy Agency (IAEA) [1], the sta tus of

Fukushima Daiichi nu clear power plant in Ja pan was
iden ti fied as a ma jor ac ci dent. Clearly, if the Jap a nese
gov ern ment had not pre vi ously adopted re sponse
strat e gies, the ra dio log i cal ac ci dent would have been
much graver. 

As for emer gency man age ment in the United
States, the Fed eral Emer gency Man age ment Agency
(FEMA) made it clear that four phases – mit i ga tion,
prep a ra tion, re sponse, and re cov ery – con sti tute an in -
ter de pen dent cy cle [2]. Each phase has its own pur -
pose. To ei ther elim i nate the prob a bil ity of a di sas ter,
save lives and min i mize the dam age, pro vide emer -
gency as sis tance or re store things to their orig i nal sta -
tus, re spec tively. In or der to ap ply this cy cle to ra dio -
log i cal ac ci dent emer gency man age ment, many
coun tries have for mu lated var i ous strat e gies (e. g., es -
tab lish ing ra di a tion pol i cies, mon i tor ing ra dio log i cal
ac tiv i ties, sched ul ing evac u a tion routes, or ga niz ing
re lief per son nel and in sti tut ing emer gency re sponse
cen ters). Given the rapid de vel op ment of in for ma tion
tech nol ogy (IT), IT-based meth od ol o gies and ap pli ca -
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tions have also been pro posed. These meth od ol o gies
and ap pli ca tions could be used for re spond ing ef fec -
tively to ra dio log i cal ac ci dents. Train ing pro grams
could be an im por tant means of pro mot ing strat e gies,
meth od ol o gies and ap pli ca tions re gard ing ra dio log i -
cal ac ci dent emer gency man age ment [3].

How ever, dur ing trainings in ra dio log i cal ac ci -
dent emer gency re sponse, sim u lat ing a sce nario may
prove to be dif fi cult. For ex am ple, gov ern men tal agen -
cies may not be will ing to cre ate a ra dio log i cal train ing 
site, since such a site could af fect par tic i pants and the
en vi ron ment. This study, there fore, uses four-di men -
sional (4-D) geo graph ical in for ma tion and mo bile
tech niques to con struct a radiological accident
emergency response train ing platform (RAERTP) that
of fers sim u lated ra dio log i cal ac ci dent sce nar ios.
Through RAERTP, par tic i pants are given an op por tu -
nity to prac tice emer gency re sponses.

LIT ER A TURE RE VIEW

Based on ex pe ri ences from sev eral se ri ous ra -
dio log i cal ac ci dents (e. g., the Three Mile Is land ac ci -
dent in the United States, Chernobyl ac ci dent in
Ukraine, and the Tokaimura ac ci dent in Ja pan), IAEA
of fers sev eral train ing pro grams, in clud ing those for
nu clear safety, ra di a tion, trans port and waste safety,
and ra di a tion pro tec tion. Many coun tries have also
spent their own re sources on im prov ing ra dio log i cal
ac ci dent emer gency re sponse train ing. The train ing
con sists of fol low ing ma jor steps [4-8].

Train ing of per son nel and or ga ni za tions. In or -
der to avoid ra dio log i cal ac ci dents due to hu man er -
ror, per son nel and or ga ni za tions should un dergo pe -
ri odic trainings, so as to ac quaint them with the
man age ment of ra dio log i cal fa cil i ties, equip ment
mon i tor ing and pos si ble risks. For ex am ple, in the
United States, the De part ment of En ergy of fers a va -
ri ety of ra dio log i cal train ing pro grams, in clud ing the
track ing and dis per sion of ra dio ac tive ma te ri als and 
map ping of ground con tam i na tion through ae rial
mon i tor ing; ex pand ing emer gency pre pared ness and
re sponse ca pa bil i ties that pro vide rapid pre dic tions
for trans port ing, dif fu sion and de pos it ing of
radionuclides;  lo cat ing ra dio ac tive ma te ri als and
han dling of dam aged nu clear weap ons and med i cal
as sis tance and treat ment of ex posed or con tam i nated
pa tients upon ra di a tion [9]. More over, many med i cal
or ga ni za tions and schools also of fer train ing courses
in ra dio log i cal ac ci dent emer gency res cue. For ex -
am ple, Collander et al., [10] have de signed an
“all-haz ards” hos pi tal di sas ter pre pared ness train ing
course that com bines class room lec tures, skills ses -
sions, tab le top ses sions and di sas ter sim u la tions for
teach ing the prin ci ples of hos pi tal di sas ter pre pared -
ness to hos pi tal-based em ploy ees.

Train ing in in for ma tion col lec tion and com -
mu ni ca tion. To pro tect the safety of a na tion and its
peo ple, es tab lish ing ra dio log i cal mon i tor ing and al -
ter ing its net works is nec es sary. Na tional net works
could be of use in mon i tor ing the normal ra dio log i -
cal sit u a tion, pro vid ing for early warn ings when ab -
nor mal ra dio log i cal events oc cur, as sess ing the dose 
and risk to the pub lic when a ra dio ac tive con tam i na -
tion is de tected, as sur ing co-ordinated ac tion across
na tional bound aries, in form ing na tional and in ter -
na tional par lia ments in real-time, alert ing the pub lic 
im me di ately and im prov ing the re li abil ity of ex ist -
ing di ag nos tic and prog nos tic trans port mod els [4].
There fore, dur ing train ing, par tic i pants have to
prac tice in for ma tion col lec tion and com mu ni ca tion
via these net works.

Some cor re lated stud ies are listed here. Huang
[11] de vel oped a Web-based nu clear ac ci dent emer -
gency re sponse in for ma tion sys tem for re triev ing nu -
clear ac ci dent in for ma tion. Mabit and Ber nard [12]
in te grated geostatistics and variography to es tab lish
and map the pat tern of 137Cs re dis tri bu tion.
Drndarevi} et al., [13] de signed and pro posed Uni -
ver sal se rial bus-based ap pli ca tions to per form en vi -
ron men tal mon i tor ing and mea sure ment. Lesjak [14]
de vel oped an au to matic early warn ing sys tem for
mon i tor ing en vi ron men tal changes. Syrakov [15] et
al. de tected the trans port, dis per sion, chem i cal, and
ra dio ac tive trans for ma tions of pol lut ants through
BERS, and Zeb et al., [16] ap plied a ra di a tion pro tec -
tion ro botic as sis tant to per form wipe test ing of
sealed ra di a tion sources.

Train ing of de ci sion mak ers. Dur ing ra dio log i -
cal ac ci dents, gov ern men tal agen cies and per son nel
have to deal with these ac ci dents based on avail able in -
for ma tion and ex pe ri ence. To prompt de ci sion mak -
ing, Decision supporting systems (DSS) have be come
pop u lar. These sys tems an a lyze ac ci dents and eval u ate 
their im pacts. While in train ing, par tic i pants are ex -
pected to prac tice pre scribed DSS pro ce dures. For ex -
am ple, Nukatsuka et al., [17] pro posed MEA SURES
to im prove the nu clear pre pared ness tech nol ogy with
an ap pli ca tion to ur ban safety, and Raf fer ty [18], ap -
plied FORIA to syn the size pub lished in for ma tion
based on the ap pli ca tion of ra dio log i cal coun ter mea -
sures in for ests and the sec ond ary im pact. Mamikhin
[19] used ECORAD to pre dict the radionuclide dy -
nam ics of 90Sr and 137Cs in con tam i nated for est eco -
sys tems. For the pur pose of ra dio log i cal ac ci dent
emer gency man age ment, RODOS [20] has been es -
tab lished in many Eu ro pean coun tries. In ad di tion,
Monte [21] de vel oped MOIRA-PLUS to iden tify op ti -
mal re me dial strat e gies for re stor ing radionuclide con -
tam i nated aquatic eco sys tems and drain age ar eas.
Velasco [22] et al., con structed the RSP to sim u late the
be hav ior of radionuclides in semi-nat u ral en vi ron -
ments and the con se quences of ex po sure on the pop u -
la tion.
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PROB LEMS

Af ter re view ing cor re lated stud ies, this study
rec og nized two prob lems in ra dio log i cal ac ci dent
emer gency re sponse train ing.

Lack of ef fec tive data rep re sen ta tion. Many
train ing pro grams are based on event sheets. Event
sheets de pict es sen tial in for ma tion and pa ram e ters of
the pre-planned event se quence that re fer to for mer ac -
ci dent anal y ses or sim u lated ac ci dent re sults [3]. The
pub lic – med i cal pro fes sion als, mem bers of the mil i -
tary and law en force ment – are par tic i pants in the
train ing. How ever, they might fail to com pre hend geo -
graph ical re la tion ships re gard ing the train ing sites, de -
spite the use of maps and other as sis tance tools. For ex -
am ple, the Tai wan ese gov ern ment holds at least two
large-scale ra dio log i cal ac ci dent emer gency re sponse
train ing ses sions at its nu clear power plants, air ports
and har bors ev ery year, since Tai wan is lo cated in the
earth quake belt and there are four nu clear power
plants on the is land. The par tic i pants, train ing sce nar -
ios and sites dif fer. Dur ing train ing, par tic i pants can -
not al ways reach their as signed lo ca tions from the
train ing sites. Train ing man ag ers then have to de scribe 
the geo graph ical re la tion ships be tween the train ing
sites. Un for tu nately, the ef fec tive ness of this train ing
seems to be poor.

Lack of com plete train ing re cords. Af ter ra dio -
log i cal ac ci dent emer gency re sponse train ing, par tic i -
pants must re view the train ing de tails. Based on the
com par i son of re sults be fore and af ter the train ing,
train ing man ag ers are ex pected to un der stand the ef -
fec tive ness of the pro gram. In the mean time, train ing
man ag ers can re flect on and dis cuss the train ing. How -
ever, few of the train ing pro grams au to mat i cally re -
corded the de tails and sev eral of fered merely par tial
re cords. More over, many train ing pro grams are in de -
pend ent ap pli ca tions, in con ve nient when used on
train ing sites, since the par tic i pants fre quently do not
stay long at fixed lo ca tions. There fore, train ing man -
ag ers and par tic i pants need an as sis tance sys tem for
re cord ing the train ing de tails, par tic u larly when they
have dif fi cul ties in car ry ing out their train ing mis sions
and syn chro niz ing the re ports of the re sults. For ex am -
ple, based on event sheets used for train ing pro grams,
train ing man ag ers would pro pose re sponse strat e gies
for sim u lated ra dio log i cal ac ci dents. Ac cord ing to
these strat e gies, if the par tic i pants per formed in an in -
cor rect man ner, train ing man ag ers were obliged to re -
fer to the re cords in or der to find an un der standing of
the un der ly ing causes. 

AP PROACH

When ra dio log i cal ac ci dents oc cur, the af fected
areas can stretch over sev eral square me ters to sev eral
square ki lo me ters. Iden ti fy ing the ac ci dent sites is the
first step in emer gency re sponse. Us ing pa per-based
maps to in di cate the sites is a com mon method with

sev eral ad van tages: it en hances the com pre hen sion of
real world con di tions, co-or di nates the ef forts of re lief
per son nel and emer gency ser vices, of fers a gen er ally
ac cepted model, pro vides a di rect guide; serves as the
quick est method for con firm ing the lo ca tions, and of -
fers large vol umes of in for ma tion [23]. In ac cu rate
geo graph ical in for ma tion will de lay the re lief work.
Sim i larly, the ad van tage of train ing pro grams is that
the par tic i pants can rap idly de ter mine their stand ing
po si tions and mov ing rientations when they em bark
on var i ous mis sions at the train ing sites. For ex am ple,
when the par tic i pants take the wrong route to the sim u -
lated ra dio log i cal ac ci dent sites, they waste time.

The Geo graph ical information system (GIS) is
more pow er ful than pa per-based maps, since GIS pin -
points and geocodes lon gi tude, lat i tude, and other geo -
graphic co-or di nates of the routes. More over,
GIS-based spa tial data can be ed ited, re vised and
trans ferred for emer gency re sponse pur poses [24].
Since the changes caused by ra dio log i cal ac ci dents
may be con tin u ous, they have to be rep re sented in
train ing pro grams. Based on these changes, the strat e -
gies for emer gency re sponse can vary. Af ter the train -
ing, par tic i pants should be able to un der stand the de -
signed re lief pro cesses and its pos si ble flows. They
should be able to han dle con tin gent con di tions while
the ra dio log i cal ac ci dents en fold. There fore, this study 
in te grates time-de pend ent ac ci dent changes and GIS
to form a 4-D train ing plat form. When ac cess ing in for -
ma tion, the par tic i pants find it easy to op er ate mo bile
de vices (e. g.,  cell  phones) in stead of heavy de vices
(e. g., desk top com put ers) on both ra dio log i cal ac ci -
dent sites and the train ing ones, since mo bile de vices
do not re quire a pow er ful sup ply. Add ing 4-D GIS to
mo bile de vices could be use ful for ra dio log i cal ac ci -
dent emer gency re sponse train ing.

For suc cess ful in for ma tion ex change be tween the 
de vices, the Web has many ad van tages, such as re li abil -
ity, low-cost, con ve nience, and speed. There fore, dur -
ing train ing, train ing man ag ers and par tic i pants would
be able to im me di ately per form sev eral in for ma tion ex -
changes. When in for ma tion is com mu ni cated, our
train ing plat form saves time for both those who send
and those who re ceive com mands. For ex am ple, when
train ing man ag ers ask the par tic i pants to go to their as -
signed shel ters, the com mu ni ca tion and the real mov ing 
routes are re corded. The train ing plat form then trans -
fers these de tails into video-for mat re cords. Train ing
man ag ers and par tic i pants can re view the con tents of
the train ing pro cess by brows ing and in quir ing. In sum,
the pro posed ap proach pro vides both clear data rep re -
sen ta tion and pro spec tive train ing de tails.

IM PLE MEN TA TION

Sim u la tor-as sisted sce nar ios ex tend the spec -
trum of train ing pro grams [3]. To sim u late ra dio log i -
cal sce nar ios, this study adopts a Gaussi an plume
model that was em bed ded in HotSpot meth ods [25]
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where C is the pol lut ant con cen tra tion, Q – the emis -
sion rate, H – the ef fec tive chim ney height, and sy and
sz are the hor i zon tal and ver ti cal dif fu sion co ef fi -
cients, re spec tively. X is the down-wind dis tance, y –
the side-wind dis tance for as sess ing point-to-the cen -
ter line of plume, z – the height of the as sess ing point,
and u – the av er age wind speed. When the pre dicted ra -
di a tion dis per sion and ra dio log i cal im pact are iden ti -
fied, the im pact is rep re sented through RAERTP. 

RAERTP is a web-based, three-tier frame work
(fig. 1). Train ing man ag ers could op er ate our plat form
in train ing cen ters via com put ers for the cli ent tier. In
the mean time, par tic i pants could con nect to the
RAERTP via their mo bile de vices at the train ing sites.
This plat form is de signed to sup port mo bile phones.
How ever, the main op er at ing sys tems of mo bile
phones can be di vided into three cat e go ries: Ap ple
iOS, Google An droid, and Microsoft Win dows Mo -
bile. The mo bile in ter faces of our train ing plat form are
based on Google An droid, since this op er at ing sys tem
is an open plat form that en ables pro gram mers to con -
struct sys tem com po nents for free. The mid dle tier is
for data op er a tion. Dur ing train ing, the Web server
could ex e cute data anal y ses based on the com mands
re ceived from train ing man ag ers and par tic i pants. For
ex am ple, RAERTP en ables train ing man ag ers to or ga -
nize par tic i pants through e-mails and short mes sage
ser vice (SMS). Fi nally, a data trans mis sion be tween
the Web and da ta base serv ers ex ists in the data tier.  

This study ap plies sev eral in for ma tion tech -
niques, in clud ing Microsoft ASP.Net toolkits and the
AJAX pro gram ming lan guage, in or der to de velop
needed plat form com po nents. The Web server is the
Microsoft IIS Ver sion 7, the da ta base server,
Microsoft SQL Server Ver sion 2008. More over, since
the char ac ter is tics of ra dio log i cal ac ci dents (e. g., lo -
ca tion, weather, af fected ar eas, re lief paths and mod el -
ing build ings) would be dis played through a map plat -

form, this study uses the Google Map [26] for pro vid -
ing geo graph ical in for ma tion. In other words, when
the par tic i pants find them selves at the train ing sites,
they can swiftly ob tain cru cial geo graphic in for ma -
tion. So as to rep re sent sim i lar in for ma tion through
op er a tion de vices, the RAERTP also com plies with
sev eral stan dards that have been set by the Open
Geospatial Con sor tium, Inc. [27]. These stan dards in -
clude the Web map ser vice for ex chang ing map im -
ages be tween geospatial da ta bases, the Web fea ture
ser vice of fer ing geo graph ical fea tures through HTTP
pro to cols, the Web pro cess ing ser vice for stan dard iz -
ing geospatial pro cess ing ser vices and, fi nally, the
key hole markup lan guage for dis tin guish ing geo -
graph ical an no ta tions and their vi su al iza tion.

TEST ING

In this study, RAERTP was tested at the sec ond
nu clear power plant in north ern Tai wan. The test ing
sce nario was that of a heavy earth quake caus ing a tsu -
nami af fect ing the nu clear plant. Ac cord ing to INES,
the nu clear ac ci dent was iden ti fied as be ing of Level 6. 
A sig nif i cant re lease of ra dio ac tive ma te rial was de -
tected. Based on the stan dard op er at ing pro ce dure for
ra dio log i cal ac ci dent emer gency re sponse, as pre -
scribed by the Atomic En ergy Coun cil in Tai wan [28,
29], an emer gency re sponse cen ter was es tab lished
and re lief per son nel or ga nized. In com pli ance with the 
train ing plat form, the par tic i pants were to carry out
eight tasks.
– Iden tify the ac ci dent sites. Af ter the alerts re gard -

ing ra dio log i cal ac ci dents were given out, train ing 
man ag ers had to mark the ac ci dent sites and con -
firm the af fected ar eas in the GIS (fig. 2).

– Broad cast ac ci dent de tails. To in form the par tic i -
pants of a ra dio log i cal ac ci dent, train ing man ag ers 
pub li cized de tails of the ac ci dent through e-mails
and SMS in the RAERTP. They could ei ther key in 
the ac ci dent de tails man u ally or im port the pre-de -
signed tem plates.

– Re cord site re sults. To sim plify the doc u men ta tion 
of site re sults dur ing re lief work, par tic i pants
could di rectly fill in the tem plates that are em bed -
ded in the RAERTP.

– Re port site con di tions. The em bed ded e-mails and 
SMS en abled par tic i pants to re port site con di tions
im me di ately. For ex am ple, fig. 3 shows that the
par tic i pants used mo bile phones to re port the con -
di tions at a site as so ci ated with spe cific geospatial
data.

– De tect the ra di a tion dose. At sim u lated ra dio log i -
cal ac ci dent sites, par tic i pants used mon i tor ing
de vices to de tect the ra di a tion dose. More over, ra -
dio log i cal changes at the sites were rep re sented
through RAERTP (fig. 4).

– Of fer in struc tions re gard ing re lief work. Based on
the in for ma tion re ceived, train ing man ag ers rec -
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Fig ure 1. The frame work of the RAERTP



om mend re lief strat e gies, con firm ing the con -
trolled ar eas and an nounc ing evac u a tion routes.
For ex am ple, fig. 5 shows that the par tic i pants
should evac u ate to tem po rary shel ters and fol low
evac u a tion routes upon the train ing man ag ers’
con firmation of the sta tus of the site in ques tion.
RAERTP cal cu lates the time for evac u a tion based

on sev eral vari ables, such as the dis tance from and 
the length of the evac u a tion route and walk ing
speed.

– Com plete the re lief work. When the sim u lated ra -
dio log i cal ac ci dents are un der con trol, train ing
man ag ers can ob serve the re sults through the 4-D
GIS in the plat form.
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Fig ure 2. Iden ti fy ing the ac ci dent sites in the GIS

Fig ure 3. Re port ing the site con di tions via mo bile phones



– Rep re sent train ing de tails. Upon the con clu sion of
the train ing, the RAERTP au to mat i cally rep re sents
the train ing de tails. Train ing man ag ers and par tic i -
pants can then dis cuss gained ex pe ri ences. For ex -
am ple, fig. 6 shows that the RAERTP trans ferred
the mov ing route into a video-for mat re cord.

DIS CUS SION

Based on the re sults of the test ing, al though
RAERTP achieved an tic i pated ob jec tives, two ways
of im prov ing the sys tem need to be dis cussed.

– In te grat ing with other emer gency re sponse sys -
tems. Ra dio log i cal ac ci dents may ac com pany ac -
ci dents to cre ate com plex di sas ters. There fore, in -
te grat ing other emer gency re sponse sys tems with
RAERTP is es sen tial. For ex am ple, fol low ing a
ra dio log i cal ac ci dent, a fire may break out in the
re ac tor core. In such a sit u a tion, train ing man ag ers 
and par tic i pants need to con sider sev eral re lief
strat e gies.

– Evac u a tion train ing of the pub lic. Assisting the
pub lic to es cape from ac ci dent sites to tem po rary
evac u a tion shel ters is a pri or ity in ra dio log i cal ac -
ci dents. How ever, re lief per son nel may be lim ited
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Fig ure 4. The changes of ra di a tion dose

Fig ure 5. The evac u a tion routes



and the af fected ar eas may be large. If the pub lic
could con trib ute to its own evac u a tion, the bur den
of re lief work would de crease sig nif i cantly.
There fore, of fer ing evac u a tion train ing to the
pub lic is of ut most im por tance.

CON CLU SIONS

The ex pe ri ence from pre vi ous ra dio log i cal ac ci -
dents has shown that train ing pro grams are im por tant.
If gov ern men tal agen cies and per son nel lack ex pe ri -
ence in ra dio log i cal ac ci dent emer gency re sponse, the
dam age in creases. To enhance the ef fec tive ness of
radiological ac ci dent emer gency re sponse, this study
has de vised a 4-D GIS train ing plat form that could op -
er ate within the ex ist ing mo bile de vices op er at ing sys -
tem. RAERTP of fers sev eral key ad van tages.
– It pro vides an al ter na tive to con ven tional de ci sion 

mak ing. To en gage par tic i pants in the train ing pro -
grams, the train ing plat form pro vides data rep re -
sen ta tion through 4-D GIS. Com pared to tex tual
de scrip tions or pa per-based maps, par tic i pants
would be able to promptly ob tain the char ac ter is -
tics of ra dio log i cal ac ci dents from our train ing
plat form. In other words, train ing man ag ers and
par tic i pants would be able to make an in formed
de ci sion more eas ily, given enough in for ma tion.
For ex am ple, in as sist ing the pub lic to evac u ate
ac ci dent sites, train ing man ag ers and par tic i pants
need to know the size of the pop u la tion and the lo -
ca tions of the shel ters.

– It in creases co op er a tion among the par tic i pants
of the train ing. Dur ing train ing, train ing plat forms 
en abled not only the trans fer of in for ma tion
among many op er a tional de vices, but also re -
corded train ing de tails. Par tic i pants were given an

in sight into stan dard re lief op er at ing pro ce dures
and a num ber of pos si ble ra dio log i cal ac ci dent re -
sponse sce nar ios. More over, our train ing plat form 
is Web-based. Gov ern men tal agen cies and per -
son nel could un dergo on line train ing with out the
lim i ta tions of time and space. Af ter the train ing,
par tic i pants are given the pos si bil ity to re fer to the
re cords in or der to dis cuss the de tails of the train -
ing and ex change ideas. In cases of real life ra dio -
log i cal ac ci dents, these pos si bil i ties of co op er a -
tion among per son nel seem to of fer end less
pos si bil i ties.
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Fig ure 6. The re corded train ing details
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INTEGRISAWE  ^ETVORODIMENZIONIH  GEOGRAFSKIH
INFORMACIJA  I  MOBILNIH  TEHNIKA  RADI  UVE@BAVAWA

REAGOVAWA  U  RADIOLO[KIM  AKCIDENTIMA

U slu~aju radiolo{kog akcidenta mo`e se dogoditi da se radioaktivni materijal
oslobodi u atmosferu i izazove dugotrajnu kontaminaciju {irokih razmera. Suo~iv{i se u
posledwe vreme sa nekoliko te`ih radiolo{kih akcidenata, istra`iva~i u brojnim zemaqa
razvili su programe obuke za delovawe tokom ovakvih doga|aja. Mada su predlo`eni mnogi trening
programi, uo~avaju se dva problema koji su notirani u ovom radu: nedostatak efektivnog
predstavqawa podataka i nedostatak planova obuke. Stoga, razmatraju}i razli~ite zahteve za
proces evakuacije na lokaciji akcidenta, trening pro gram integri{e ~etvorodimenzione
geografske informacije i mobilne tehnike kako bi se napravila trening platforma za reagovawe
u vanrednim situacijama u slu~aju radiolo{kog akcidenta. Zatim, u~esnici mogu koristiti
trening platformu radi ponovnog pregleda i rasprave o detaqima ve`be. Sude}i po rezultatima
platforma za ve`be ne samo da je pove}ala efikasnost trening programa, ve} se uklopila u
predvi|ene standardne pro ce dure za slu~aj akcidenta u Tajvanu. Mo`e se zakqu~iti da ovaj rad
mo`e poslu`iti kao korisna referenca za sli~ne studije i primene.

Kqu~ne re~i: radiolo{ki akcident, geografska informacija, reagovawe u vanrednim
..........................okolnostima, mobilne veze, trening


