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This study eval u ates cur rent ra dio log i cal di sas ter re sponse man u als for res i dent pro tec tion
near nu clear power plants in the Re pub lic of Ko rea, a cru cial as pect of ra dio log i cal emer gency
pre pared ness. The re search iden ti fies strat e gies for im prove ment based on data col lected
from emer gency re spond ers in nu clear power plant-ad ja cent re gions us ing a sur vey ques tion -
naire grounded in re sil ience en gi neer ing prin ci ples. Key fo cus ar eas in clude en vi ron men tal
and so cial fac tor anal y sis, man ual stan dard iza tion, shel ter op ti mi za tion and sce nario de vel op -
ment for vul ner a ble groups. The study rec om mends re dis trib ut ing re spon si bil i ties across
gov ern ment lev els, im prov ing com mu ni ca tion chan nels, main tain ing ex per tise in emer gency
pre pared ness, and pro vid ing lo cal gov ern ments with ad e quate fi nan cial and hu man re sources
to im ple ment these en hance ments ef fec tively.
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INTRODUCTION

When a ra dio log i cal di sas ter oc curs, its im pact
can ex tend be yond the re gional level and have
long-term ef fects on a na tional scale. In the af ter math
of the Fukushima nu clear power plant (NPP) ac ci dent,
ef forts to en hance di sas ter re sponse in the nu clear and
ra di a tion fields have sig nif i cantly in ten si fied [1, 2].
The gov ern ment of the Re pub lic of Ko rea (ROK) has
sim i larly in vested in de vel op ing and strength en ing
sys tems to mon i tor NPP and pro tect res i dents liv ing
near these fa cil i ties, in the event of an ac ci dent. Timely 
mon i tor ing of the ac ci dent's pro gres sion and the im -
ple men ta tion of ap pro pri ate mea sures to pre vent, or
min i mize harm to res i dents and prop erty, are cru cial
for en sur ing pub lic safety. There fore, lo cal and met ro -
pol i tan gov ern ments sit u ated near NPP must be ad e -
quately pre pared for ra dio log i cal di sas ters by es tab -
lish ing and con tin u ously up dat ing ra dio log i cal
di sas ter re sponse man u als and sys tems [3].

It is es sen tial to un der stand and re flect the char -
ac ter is tics of ra dio log i cal di sas ters in im prov ing re -
sponse man u als. Typ i cally, ra dio log i cal di sas ters have
long-last ing ef fects and re quire an ex tended re cov ery
pe riod to re store the en vi ron ment to its pre-di sas ter
state. Ad di tion ally, the im pact zone of a ra dio log i cal

di sas ter is sig nif i cantly wider than that of other di sas -
ters. For in stance, ra dio ac tive ma te ri als re leased
dur ing an in ci dent can be car ried over long dis tances
by wind and de pos ited grad u ally through rain fall or
snow fall, lead ing to con tam i na tion of food and wa ter
sup plies in a broader and more se vere im pact. Con se -
quently, the ex tent of the af fected area in a ra dio log i cal 
di sas ter is of ten dic tated by the reach of the ra dio ac tive 
plume [4-6].

The Fukushima NPP ac ci dent ex em pli fies these
char ac ter is tics of ra dio log i cal di sas ters. Ap prox i -
mately 900 petabecquerels (PBq) of ra dio ac tive sub -
stances were re leased dur ing this in ci dent, which is
equiv a lent to about one-sixth of the emis sions from
the Chernobyl di sas ter. An as sess ment of cu mu la tive
ex ter nal ra di a tion ex po sure dur ing the first four
months fol low ing the ac ci dent, fo cus ing on around
14,000 res i dents, re vealed that ap prox i mately 0.7 % of
these res i dents were ex posed to ra di a tion lev els ex -
ceed ing 10 mSv, while 42.3 % re ceived less than 10
mSv [7].

Fur ther more, the sit u a tion was ex ac er bated by is -
sues re lated to miscommunication and de ci sion-mak -
ing. De spite no ti fi ca tions from the gov ern ment and lo -
cal au thor i ties re gard ing the ac ci dent and the dis persal
of ra dio ac tive ma te ri als, many res i dents re mained un in -
formed. As the cri sis in ten si fied, evac u a tion de tails and
other crit i cal in for ma tion were fre quently up dated, of -
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ten with out suf fi cient ex pla na tion, leav ing many res i -
dents un aware of the true se ver ity of the sit u a tion. As a
re sult, 146,520 res i dents evac u ated in re sponse to gov -
ern ment or ders, yet most did so with lim ited in for ma -
tion and only es sen tial items [7, 8].

The Fukushima in ci dent high lights the im por -
tance of timely and ac cu rate in for ma tion in man ag ing
evac u a tions ef fec tively. The ab sence of re li able in for -
ma tion led to mul ti ple re lo ca tions for res i dents and, in
some cases, ex po sure to ra di a tion. There fore, it is cru -
cial to es tab lish a com pre hen sive and struc tured sys -
tem for col lect ing, an a lyz ing, and dis sem i nat ing in for -
ma tion dur ing nu clear di sas ters. This sys tem should
ac count for fac tors such as weather, to pog ra phy, pop u -
la tion dis tri bu tion, and road con di tions, en abling de ci -
sion-mak ers to make in formed de ci sions swiftly,
based on re li able data.

Our pre vi ous re search has ex ten sively ex plored
var i ous as pects of ra dio log i cal di sas ter man age ment,
pro vid ing a foun da tion for the pres ent study [9]. In
ear lier stud ies, we an a lyzed the Fukushima NPP ac ci -
dent and its af ter math, em pha siz ing the crit i cal role of
timely and ac cu rate in for ma tion in ef fec tive evac u a -
tion and di sas ter re sponse. Ad di tion ally, we ex am ined
the in te gra tion and in con sis ten cies within do mes tic le -
gal frame works gov ern ing ra dio log i cal emer gen cies.
These in ves ti ga tions have not only deep ened our un -
der stand ing of the com plex i ties in volved in nu clear di -
sas ter man age ment but also re fined our meth od olog i -
cal ap proaches for as sess ing emer gency re sponse
sys tems. This strong re search foun da tion sup ports our
ex per tise in the field and informs the strat e gies pro -
posed in this study.

The pur pose of this study is to eval u ate the cur -
rent ra dio log i cal di sas ter re sponse man u als for pro -

tect ing res i dents (here af ter re ferred to as the res i dent
pro tec tion man ual) near NPP in the ROK and to iden -
tify ar eas re quir ing im prove ment by con duct ing a sur -
vey of the per son nel re spon si ble for im ple ment ing
these re sponses. The sur vey ques tion naire was de -
signed by con sid er ing not only the prin ci ples of re sil -
ience en gi neer ing but also the char ac ter is tics of ra dio -
log i cal di sas ters, aim ing to gather in sights on
en hanc ing these ar eas and pro vid ing spe cific guid ance 
for im prov ing the man ual.

METHODOLOGY

To im prove the ra dio log i cal di sas ter re sponse
man ual, we aimed to de sign sur vey ques tions and con -
duct a sur vey tar get ing per son nel cur rently en gaged in
ra dio log i cal di sas ter re sponse work. For this pur pose,
this study an a lyzed the char ac ter is tics of ra dio log i cal
di sas ters and ex am ined them from the per spec tive of
re sil ience en gi neer ing to de rive com mon core
keywords. Based on these keywords, we de signed sur -
vey ques tions. The sur vey was then dis trib uted di -
rectly to in di vid u als per form ing di sas ter re sponse du -
ties, al low ing them to re spond with out time
con straints. The anal y sis pro ce dure was car ried out in
the se quence shown in fig. 1.

Review of the current radiological
disaster response system

In di sas ter sit u a tions, a clear man ual out lin ing
ap pro pri ate ac tions is es sen tial to pro tect res i dents.
First, de vel op ing a lo cal ra di a tion di sas ter pre ven tion
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Fig ure 1. Frame work for an a lyz ing and
de sign ing sur vey ques tions in
ra dio log i cal di sas ter pre pared ness



plan and on-site ac tion man ual tai lored to the re gion's
unique char ac ter is tics, is cru cial for ef fec tive nu clear
safety. To achieve this, we re viewed the man u als of
each lo cal gov ern ment and iden ti fied sev eral ar eas for
im prove ment.

How ever, our re view re vealed that lim ited hu -
man re sources of ten hin der lo cal gov ern ments from
de vel op ing plans that ac cu rately re flect their area's
dis tinct fea tures. Crit i cal de ci sions to pro tect res i dents
must be made early in an in ci dent, yet prompt and pre -
cise de ci sion-mak ing is chal leng ing when in for ma tion 
is scarce.

Ex ist ing shel ters des ig nated for tem po rary stays
and pub lic gath er ings dur ing di sas ters are in tended to
pro vide es sen tial re sources like elec tric ity and wa ter.
How ever, in the ROK, these shel ters are in suf fi ciently
pre pared for the unique chal lenges posed by ra dio log i -
cal di sas ters, as they pri mar ily fo cus on tem po rary
gath er ing rather than ad dress ing the spe cific needs of
res i dents. Ad di tion ally, some shel ters are lo cated in ar -
eas vul ner a ble to ra dio ac tive plume di rec tions, po ten -
tially putt ing evac u ees at risk [10]. To re duce the im -
pact on res i dents dur ing ra dio log i cal di sas ters, a
com pre hen sive as sess ment of the ar eas sur round ing
NPP, con sid er ing fac tors like wind di rec tion and road
con di tions, is es sen tial. Given the sea sonal and daily
vari a tions in weather pat terns, reg u larly re eval u at ing
des ig nated shel ters is crucial.

Fur ther more, to pre vent con fu sion dur ing ra dio -
log i cal di sas ters, it is vi tal to clearly iden tify the per -
son nel re spon si ble for im ple ment ing res i dent pro tec -
tion mea sures. While the ex ist ing man ual spec i fies the
de part ments in charge, it lacks clar ity on the spe cific
in di vid u als re spon si ble, lead ing to am bi gu ity in roles
and au thor ity. The man ual must ex plic itly des ig nate
per son nel and clearly de fine their re spon si bil i ties.

De vel op ing and dis trib ut ing a stan dard ized
man ual across dif fer ent lo cal gov ern ments is an ef fec -

tive strat egy to en sure con sis tency in cre at ing res i dent
pro tec tion plans. By in cor po rat ing de tailed lo cal char -
ac ter is tics into a uni fied man ual, spe cific tasks and re -
spon si ble in di vid u als can be clearly iden ti fied, min i -
miz ing con fu sion and es tab lish ing well-de fined roles
and re spon si bil i ties for all per son nel in volved.

Characteristics of radiological disaster

Ra dio log i cal di sas ters ex hibit sev eral unique
char ac ter is tics that ne ces si tate spe cial ized ap proaches
in their man age ment and re sponse. Un der stand ing
these dis tinct char ac ter is tics is es sen tial for de vel op -
ing a ro bust, adapt able, and com pre hen sive re sponse
sys tem. Ta ble 1 sum ma rizes the key char ac ter is tics of
ra dio log i cal di sas ters [9].

This com pre hen sive un der stand ing of the char ac -
ter is tics of ra dio log i cal di sas ters al lows for the de vel op -
ment of ef fec tive re sponse sys tems that not only fo cus on
im me di ate con tain ment and pro tec tion mea sures but also 
in cor po rate long-term strat e gies for re cov ery, com mu ni -
ca tion, and in ter na tional col lab o ra tion.

Definition of resilience engineering

Resilience en gi neer ing fo cuses on en hanc ing
the abil ity of sys tems or or ga ni za tions to an tic i pate,
pre pare for, re spond to, and re cover from un ex pected
dis rup tions. This ap proach is par tic u larly valu able for
bol ster ing ra dio log i cal emer gency pre pared ness and
re sponse [11, 12].

It in volves de vel op ing flex i ble and ef fi cient re -
sponses to man age dis rup tions re sponse, con tin u ously 
ob serv ing sys tems to de tect early signs of trou ble
mon i tor ing, an a lyz ing past in ci dents to im prove fu ture 
pre pared ness and re sponse learn ing, and iden ti fy ing
po ten tial threats and vul ner a bil i ties be fore they man i -
fest ('an tic i pat ing') [13]. By im ple ment ing these prin -
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Table 1. Characteristics of radiation disaster

Characteristics Description

Long-lasting impact The effects of radiological disasters can persist for decades or even centuries due to the long
half-lives of radioactive materials, necessitating continuous recovery efforts.

Extensive contamination area Radioactive materials can be dispersed over great distances by wind and precipitation,
leading to widespread contamination of soil, water, and agricultural products.

Complex response and recovery Effective management requires a co-ordinated approach addressing both immediate
containment of radioactive sources and long-term community protection.

Need for international cooperation Cross-border radiation spread necessitates cooperation among affected countries and
international organizations to share information and resources effectively.

Severe health risks
Exposure to radiation can cause both acute effects (such as radiation sickness) and
long-term consequences (including increased cancer risk and genetic mutations),
necessitating long-term medical surveillance.

Socio-economic impact Contamination can lead to displacement of communities, disruption of local economies, and
long-term declines in agricultural and industrial activities.

Invisible danger Radiation is not detectable by human senses, making it impossible to perceive without
specialized equipment, which can delay recognition of danger and protective measures.

Radiological waste management Radiological disasters produce substantial amounts of radioactive waste, requiring stringent
protocols for safe handling, storage, and disposal to prevent further contamination.

Psychological and social effects Fear and anxiety about radiation exposure can lead to public panic and unrest, highlighting
the importance of transparent communication.



ci ples, or ga ni za tions can sig nif i cantly en hance their
ca pac ity to ef fec tively man age ra dio log i cal di sas ters
and min i mize their im pact on pub lic safety. Ta ble 2
sum ma rizes the def i ni tions of the four key con cepts in -
te grated in re sil ience en gi neer ing: re sponse, mon i tor -
ing, learn ing, and an tic i pat ing. Each of these con cepts
plays a crit i cal role in en hanc ing the pre pared ness and
ef fec tive ness of sys tems in man ag ing ra dio log i cal di -
sas ters.

Design of survey question

In de sign ing the sur vey ques tions, we an a lyzed
the cur rent ra dio log i cal di sas ter re sponse man u als, us -
ing them as a foun da tion for our as sess ment. This anal -
y sis con sid ered both the prin ci ples of re sil ience en gi -
neer ing and the unique char ac ter is tics of ra dio log i cal
di sas ters. By in te grat ing these fac tors, we aimed to de -
velop sur vey ques tions that ef fec tively cap ture the
chal lenges and needs re lated to ra dio log i cal di sas ter
pre pared ness and re sponse.

The sur vey ques tions were for mu lated to elicit
in sights from per son nel in volved in the im ple men ta -
tion of di sas ter re sponse mea sures, en sur ing that they
ad dress rel e vant is sues and gaps iden ti fied dur ing the
anal y sis. This ap proach fa cil i tates the gath er ing of
valu able feed back that can in form im prove ments to
ex ist ing re sponse pro to cols and en hance over all pre -
pared ness in the face of ra dio log i cal di sas ters. Fig ure 2 
shows the con nec tion be tween the fea tures of the ra di -
a tion di sas ter and the RE per spec tive and lead ing to
the der i va tion of sur vey ques tions.

RESULTS

Opinion collection for the improvement
of the resident protection manual

To de rive im prove ments for the res i dent pro tec -
tion man ual by col lect ing opin ions from the field, a
sur vey was con ducted us ing a struc tured ques tion naire 
that tar geted field per son nel and rel e vant ex perts. Ta -

ble 3 sum ma rizes the af fil i a tions and rel e vant NPP
sites of the field per son nel and ex perts who par tic i -
pated in the sur vey.

The sur vey on the res i dent pro tec tion man ual in -
cluded ques tions about the sta tus and spe cific im -
prove ment plans for iden ti fied ar eas of en hance ment.
De signed to elicit open re sponses, the sur vey ques -
tions al lowed par tic i pants to freely ex press their opin -
ions. Con ducted through face-to-face in ter views,
ques tion naires were dis trib uted to the re spon dents for
them to fill out. To en sure an o nym ity, the or ga ni za -
tions were la beled as A to E in the sur vey re sults. The
re spon dents com prised pub lic of fi cers and em ploy ees
from en vi ron men tal mon i tor ing agen cies within the
five lo cal gov ern ments re spon si ble for ra dio ac tive di -
sas ter pre ven tion in ar eas with nu clear fa cil i ties.

Scenario development of resident
protection (Response)

Rec og niz ing the im por tance of a res i dent pro tec -
tion man ual that con sid ers weather con di tions, ge og ra -
phy, and pop u la tion dis tri bu tion un der scores the dif fi -
cul ties in cre at ing de tailed ac ci dent re sponse plans.
These chal lenges mainly arise from per son nel short -
ages and the com plex i ties of de vel op ing sce nar ios. The
sur vey re spon dents' an swers are pre sented in tab. 4.

In sum mary, the sur vey high lighted that all
agen cies are mak ing ef forts to de velop and en hance
res i dent pro tec tion man u als based on avail able in for -
ma tion. How ever, they are en coun ter ing chal lenges
due to heavy work loads and lim ited hu man re -
sources, which hin der their abil ity to con duct com -
pre hen sive re gional anal y sis and de velop/im prove
ac ci dent re sponse sce nar ios. To ad dress these is sues,
two po ten tial so lu tions were pro posed: al lo cat ing ad -
di tional hu man re sources to lo cal gov ern ments to fa -
cil i tate these tasks, or con duct ing an in de pend ent
anal y sis of re gional char ac ter is tics by cen tral or spe -
cial ized agen cies and shar ing the find ings with lo cal
gov ern ments to sup port sce nario de vel op ment and
im prove ment.
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Table 2. Core principles of RE for disaster response

Core principles Description

Response
To develop flexible and efficient strategies to handle disruptions; to create dynamic emergency plans
adjustable in real time as situations change; to ensure all stakeholders are equipped to respond quickly and
effectively during emergencies, such as radiological incidents

Monitoring To continuously observe systems within resilience engineering; to implement advanced technologies and
protocols; to detect early signs of problems; to enable timely intervention before situations escalate

Learning
To learn from past incidents; to enhance future preparedness and response; to examine previous emergencies
and outcomes; to identify successful practices and areas for improvement; to develop stronger emergency
protocols

Anticipating
To recognize potential threats and vulnerabilities; to implement proactive measures; to conduct
comprehensive risk assessments; to engage in scenario planning; to carry out regular training exercises to
ensure preparedness for various potential incidents
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Shelter designation status
(Response/Anticipating/Monitoring)

The agen cies ex pressed con fi dence in their abil -
ity to ef fec tively re spond to di sas ter sit u a tions us ing
the shel ters man aged by lo cal gov ern ments, and each
agency is cur rently work ing to wards im prov ing the
func tion al ity of these shel ters to en sure more re li able
re sponses in the fu ture.

How ever, al though lo cal gov ern ments have re -
quested a change in the sys tem for im prov ing shel ters,
there is a lack of clear po si tion or di rec tion from the
cen tral gov ern ment or spe cial ized or ga ni za tions, re -
sult ing in de lays in the im prove ment ef forts. Over all,
while prog ress is be ing made at the or ga ni za tional
level, the lack of co or di na tion and sup port from
higher-level au thor i ties has been iden ti fied as a hin -
drance to the im prove ment of shel ters. Al ter na tively,
some agen cies have taken the ini tia tive to de velop and
im ple ment sys tems, such as smart ra dio ac tive di sas ter
pre ven tion com mand and con trol, di sas ter man age -
ment, and res i dent evac u a tion route sys tems. 

In this con text, the smart ra dio ac tive di sas ter
pre ven tion com mand and con trol is pos si ble to in te -
grate per sonal in for ma tion such as mi grants' res i -
dences and med i cal re cords. It also mea sures and re -
cords ra di a tion ex po sure doses when en ter ing aid
sta tions, us ing them as ref er ence un til de tailed mea -
sure ment re cords are ob tained. This sys tem is ad van ta -
geous for con tin u ous in di vid ual re cord man age ment
in a di sas ter sit u a tion.

These sys tems are aimed at fur ther en hanc ing
the ca pa bil i ties of the shel ters. It is re quested that lo cal
gov ern ments es tab lish clear cri te ria for the des ig na -
tion of shel ters, up grade the equip ment and sys tems in
place to en sure the pro tec tion of res i dents dur ing their
stay at these shel ters, and pro vide in sti tu tional sup port
to en sure reg u lar in spec tion and man age ment of all
des ig nated shel ters.

In ad di tion to the opin ions on im prov ing the per -
for mance of evac u a tion fa cil i ties, opin ions on the des -
ig na tion of shel ters were gath ered. One of the sur vey
re spon dents, Agency A, did not con sider weather con -
di tions, such as wind di rec tion, when se lect ing the cur -
rent shel ters and evac u a tion route. In con trast, Agency 
B and C con sid ered weather con di tions when des ig -
nat ing evac u a tion routes and shel ters. Ad di tion ally,
they des ig nated and op er ated backup shel ters to ad -
dress emer gency sit u a tions. Ta ble 5 sum ma rizes the
opin ions on the des ig na tion of shel ter.

(An swer 8) Con sid er ing weather con di tions and 
hav ing backup shel ters can greatly en hance the ef fec -
tive ness and safety of evac u a tion plans dur ing a ra dio -
ac tive di sas ter. It is im por tant for all agen cies in volved
to pri or i tize these fac tors when se lect ing and op er at ing 
shel ters to ef fec tively pro tect res i dents.

Establishment of a standardized manual
(Response/Learning/Anticipating)

Ex cept for Agency B, many in ves ti ga tive bod ies
ex pressed sup port for clearly de fin ing re spon si bil i ties
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Table 4. Opinions of respondents on the scenario development of resident protection

(Q1/Q2) Subject : Response – Responding Procedure / Adaptability
Does the current resident protection measures manual include the results of the analysis of topographical and sociological factors
around the nuclear power plant area, and are these results used to develop accident response scenarios?

Agency A
The analysis results of the meteorological conditions and population distribution are reflected in the resident
protection action manual. However, the responsibility for this task is assigned to a small number of personnel in
charge of disaster prevention, and there is insufficient manpower to perform the task effectively.

Agency B
Our agency conducts comprehensive analysis that includes the evaluation of the distribution of social facilities,
as well as the analysis of the terrain, population distribution, and road conditions. The results of this analysis are
being used to develop a resident protection scenario.

Agency C

Our agency conducted a similar analysis to the other agency for the protection of residents. In addition to
considering weather, geography, and population distribution, the analysis also included the assessment of
surrounding traffic conditions based on the distance from the NPP, as well as the presence of industrial and
medical facilities. The findings from this analysis were incorporated into the resident protection manual.

Agency D

The resident protection manual includes the results of meteorological and geographical analysis, but it lacks a
comprehensive incorporation of population distribution analysis. The respondent also expressed challenges in
developing accident response scenarios that encompass various potential situations, including those that may
arise in actual accidents.

Table 3. List of institutions to be surveyed for feedback

Classification Organization NPP site Number of people

Monitoring
committee

Wolsong Nuclear Facility Environment & Safety Monitoring Committee Wolsong 5
Yeong Gwang NPP Private Environment Supervisory Organization Hanbit 5

Local
government

Gyeongju-si Wolsong 2
Ulju-gun Saewool 2

Gijang-gun Gori 1
Total 15



and tasks not only for the re spon si ble de part ment but
also for the in di vid u als per form ing the ac tions in the
cur rent man ual. Agen cies com ments on stan dard ized
man u als are sum ma rized in tab. 6.

Scenario development of disaster-vulnerable
population protection (Anticipating)

All sur veyed agen cies rec og nized the im por tance
of pre par ing var i ous sup port mea sures for the di sas -
ter-vul ner a ble pop u la tion, how ever, only agency C was
in the pro cess of com pil ing a list of the di sas ter-vul ner a -
ble in di vid u als. Ad di tion ally, they were seek ing to de -
velop sce nar ios and sup port plans spe cif i cally tai lored
to aid the di sas ter-vul ner a ble pop u la tion.

(An swer 7) All agen cies were ac tively work ing
on de vel op ing more de tailed sup port plans for vul ner a -
ble in di vid u als re sid ing in nurs ing fa cil i ties, such as
hos pi tals, nurs ing homes, and nurs ing hos pi tals, ex -
clud ing those liv ing in pri vate homes. A com mon ap -
proach among these agen cies in volved match ing fa cil i -
ties of the same type in other re gions on a one-to-one
ba sis, while con sid er ing the num ber and type of nurs ing 
fa cil i ties in the area for evac u a tion pur poses. Agency C
was con sid er ing the dis tri bu tion of thy roid pro tec tion
med i cine to vul ner a ble in di vid u als prior to their re lo ca -
tion dur ing the early stages of an ac ci dent. Ad di tion ally, 
reg u lar on-site vis its are to be con ducted pe ri od i cally to
man age med i ca tion and trans por ta tion, and some re -
spon dents high lighted the need to clar ify and spec ify
the con cept of vul ner a bil ity in the con text of di sas ters to 
en sure that ap pro pri ate sup port is pro vided.

Proposals for improving the
resident protection manual

This pa per pres ents an im proved ver sion of the
man ual, in formed by find ings from re sil ience en gi -

neer ing and the sur vey pro cess. Dur ing the feed back
col lec tion, sev eral key ar eas for im prove ment were
iden ti fied, in clud ing the need for better co or di na tion
of in di vid ual tasks, clearer de lin ea tion of roles across
lo cal, re gional, and cen tral gov ern ments, le gal and in -
sti tu tional re forms for des ig nat ing al ter na tive shel ters, 
en hance ments to train ing meth ods, and sup port for
staff dur ing ex tended re cov ery pe ri ods. Ad di tion ally,
the im por tance of pro vid ing fun da men tal in for ma tion
by an a lyz ing ac ci dent risks and pre par ing for po ten tial 
sce nar ios was high lighted. The re vised man ual, in cor -
po rat ing this crit i cal feed back, is struc tured as il lus -
trated in fig. 3. Im prove ments were achieved by add -
ing or in te grat ing es sen tial el e ments into the ex ist ing
frame work, with a fo cus on ad dress ing cur rent sys tem
de fi cien cies. In the im proved man ual, feed back col -
lected from the ex ist ing man ual has been in cor po rated, 
dis tin guish ing be tween the newly es tab lished sec tions
and those that re quire fur ther en hance ment.

This im prove ment di a gram out lines es sen tial ar -
eas for en hanc ing the ra dio log i cal di sas ter re sponse
man ual. Base line Anal y sis is cru cial for es tab lish ing a
clear un der stand ing of cur rent pre pared ness lev els, so
sys tem atic meth od ol o gies for data col lec tion should
be in cluded. Risk Fac tor Anal y sis en hances di sas ter
pre pared ness by iden ti fy ing and prioritizing po ten tial
haz ards, ne ces si tat ing struc tured as sess ments to de -
velop spe cific re sponse strat e gies. The Cen tral & Lo -
cal Sup port Plans re quire clear def i ni tions and im -
proved co or di na tion to en sure ef fec tive ex e cu tion
dur ing emer gen cies. Di sas ter Re sponse Sce nar ios
should pro vide di verse ex am ples for prac ti cal ap pli ca -
tion in the res i dent pro tec tion man ual. Ad dress ing the
needs of vul ner a ble pop u la tions through tar geted sup -
port mea sures and spe cial ized train ing for per son nel is 
es sen tial. A ro bust Train ing Plan must be es tab lished
with reg u lar sched ules and feed back mech a nisms to
con tin u ously im prove ef fec tive ness. Fi nally, Re serve
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Table 6. Opinions on the establishment of standardized manual

(Q4/Q6) Subject : Response – Staffing / Learning – Experience Dissemination
Does the current resident protection measures manual of the respective local government specify the tasks and responsibilities of
individual response personnel in the event of a radiological disaster? Do you think it would be beneficial to designate individuals
for specific roles?

Agency B
Assigning tasks to individuals is not practical because of the frequent movement of personnel between
departments. Therefore, a mission-based approach, in which missions, roles, and responsibilities are assigned to 
each department and team should be adopted.

Agency C
The detailed action procedures are currently being developed to supplement the existing manual system. These
procedures aim to provide comprehensive and detailed descriptions of the assigned missions for agencies,
departments, teams, and individuals.

Table 5. Opinions on shelter status

(Q3/Q5) Subject : Monitoring – Monitoring Procedure / Response – Tool and Equipment/Adaptability
Do you believe that the respective local government currently has an adequate scenario-based resident protection measures manual
and sufficient facilities and equipment to respond to actual situations?

Agency B

Agency B has developed a preliminary plan for identifying aid stations based on 16 different wind directions.
Additionally, they recognize the importance of implementing a comprehensive system for the ongoing
inspection and management of shelters situated outside the jurisdiction of the local government where the NPP
is located.

Agency C

Agency C conducts comprehensive data analysis, including temperature and wind direction analysis, to prepare 
for complex disasters, and incorporates this information into the operation of shelters. The agency has already
pre-designated shelters based on regions and adjusts its response to the situation accordingly. However, the
survey revealed that the shelter in the area where Agency C is located faces challenges in terms of capacity, as
it cannot sufficiently accommodate the number of people requiring assistance during emergencies.
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Shel ters should be des ig nated with clear cri te ria and
un dergo reg u lar readi ness as sess ments to main tain
pro tec tion dur ing cri ses.

DISCUSSION

Our find ings re veal that while lo cal gov ern ments
ac knowl edge the im por tance of de vel op ing de tailed re -
sponse sce nar ios for ra dio log i cal di sas ters, a sig nif i cant 
gap re mains in the ca pac ity to in de pend ently gen er ate
and im ple ment these sce nar ios due to a short age of spe -
cial ized per son nel. The sur vey re sults also high light
con sid er able dis par i ties in the un der stand ing of di sas ter 
pre ven tion tasks and the ap pli ca tion of res i dent pro tec -
tion man u als among dif fer ent agen cies. Such dif fer -
ences-cor re lated with re spon dents' roles and ex pe ri -
ence lev els-in di cate a press ing need for sys tem atic
train ing and en hanced inter-agency com mu ni ca tion.
Fur ther more, the study un der scores the ne ces sity for ro -
bust in sti tu tional sup port, both in terms of hu man and
ma te rial re sources, to es tab lish re sil ient and ef fec tive
re sponse mea sures for fu ture ra dio log i cal emer gen cies.

CONCULUSION

This study con trib utes to di sas ter man age ment lit -
er a ture by em pir i cally dem on strat ing the crit i cal need for 
en hanced hu man re source al lo ca tion and in sti tu tional
sup port to de velop and im ple ment ef fec tive ra dio log i cal
di sas ter re sponse strat e gies near NPP. The re sults un der -
score the value of re sil ience en gi neer ing prin ci ples in
iden ti fy ing prac ti cal im prove ments and pro vide con crete 
rec om men da tions for pol icy-mak ers to strengthen lo cal
re sponse ca pa bil i ties. These in sights pave the way for fu -
ture re search and tar geted in ter ven tions aimed at bol ster -
ing pub lic safety and re duc ing the ad verse im pacts of ra -
dio log i cal di sas ter.
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Han Jung XU, Xu Hjun MUN

POBOQ[AWE  PRIRU^NIKA  ZA  REAGOVAWE  NA  RADIOLO[KE
KATASTROFE  U  REPUBLICI  KOREJI  KROZ  ISTRA@IVAWE

ZASNOVANO  NA  IN@EWERSTVU  OTPORNOSTI

U radu se procewuju va`e}i priru~nici za reagovawe u slu~aju radiolo{kih katastrofa
za za{titu stanovnika u blizini nuklearnih elektrana u Republici Koreji, {to je kqu~ni aspekt
spremnosti za radiolo{ke vanredne situacije. Istra`ivawe identifikuje strategije za
poboq{awe zasnovane na podacima prikupqenim od hitnih slu`bi u regionima u blizini
nuklearne elektrane koriste}i anketni upitnik zasnovan na principima in`eweringa
otpornosti. Kqu~ne oblasti u sredi{tu pa`we ukqu~uju analizu ekolo{kih i dru{tvenih
faktora, standardizaciju, optimizaciju skloni{ta i razvoj scenarija za ugro`ene grupe. Studija
preporu~uje preraspodelu odgovornosti na nivoima vlasti, poboq{awe kanala komunikacije,
odr`avawe stru~nosti u pripravnosti za vanredne situacije i obezbe|ivawe odgovaraju}ih
finansijskih i qudskih resursa lokalnim samoupravama za efikasnu implementaciju ovih
poboq{awa.

Kqu~ne re~i: priru~nik za reagovawe na radiolo{ke vanredne situacije, radiolo{ka
.........................spremnost za vanredne situacije, ispitivawe, in`ewering otpornosti,         
.........................nuklearna elektrana


