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Investigating the configuration of efhcient
spaces with the safe evacuation approach of

the building during the accident

Case Study: Student Dormitory

Mohammad Taghi Nazarpour*, Ali Khaki* Peyman BahramiDoost’, Ahmad heidari*

Abstract
In recent years, the expansion of higher education centers and universities has led to a growing number of students
and student dormitories. Due to the large number of students in the dormitories, fires and accidents in these areas
are considered as a serious threat. In this regard several measures have been taken to limit and reduce injury in dormi-
tories in the event of an accident involving both structural and non -structural measures. These measures first provide
safety and then enhance the environmental potential for rapid evacuation (i+n the event of an accident). Therefore,
several studies have focused on reducing evacuation duration by simulating emergency evacuation. For this pur-
pose, this paper simulates the human evacuation in the student dormitory of Block 1 of Shahid Beheshti University
(with 178 students simulated ) during the accident in Pathfinder software. In addition, physical depth and visual depth
were analyzed by input-based Depth map software to reduce spatial hierarchy and faster access. The simulation re-
sults showed that preliminary optimization of the dormitory with furniture and equipment (non -structural measures)
was a prerequisite for dormitory immunization to be evacuated, but due to its negligible effect on evacuation time
(from 223.7 seconds to 219.8 seconds) it is not enough. Therefore, after optimization with furniture and equipment,
the dormitory was evaluated with two methods of structural intervention (construction of emergency stairs with two
exit doors) and reduction of the population of users. In the first method, with the structural intervention, the evacua-
tion time was reduced from 219.8 seconds to 150.5 seconds, and in the second method by reducing the population of
users in the end of second and third floors from 4 to 3 persons, evacuation time decreased from 219.8 seconds to 178.8
seconds which was suggested as a less expensive method. In the end, a method was proposed to make the dormitory
work efficient with respect to the spatial configuration for emergency evacuation.
Keywords: Spatial configuration, safe evacuation, accident in building, fire, student dormitory
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Criticizing and modifying qualified
constructors use plan in constructing urban

buildings with a crisis management approach
Case study of city of Qazvin

Mohammd Mahdi Ahvazi', Reza Farokhzad*, Poorya rashvand®

Abstract
B ehavior of buildings against past earthquakes indicates their susceptibility. In order to reduce vulnerability and
ensure safety of buildings against earthquakes and, consequently, undertake crisis management, it is specifi-
cally important to use qualified constructors in their construction. The executive bylaw for Article Y'Y of Building
Engineering System Act requires owners to use qualified constructors. However, the formal nature of qualified con-
structors and lack of practical use of them cause the upcoming problems. In this work, the success rate of qualified
constructors use plan in the construction of urban buildings is investigated and, then, weaknesses of the plan are iden-
tified and the important duties of constructors from the viewpoint of employers are priorities. Using the question-
naire and obtaining the needed information from Qazvin Province Engineering System Organization, success rate
and weaknesses of the plan are examined from the viewpoints of employers, supervisors and real and legal qualified
constructors. Moreover, based on the view of authorities and experts, important duties of qualified constructors are
collected and their indices are determined. Using the Likert model -based quationnaire, the determined indices are
weighed and priorities. The research findings showed that use of qualified constructors in the construction of urban
buildings was very low and factors such as type of contract, qualification level of constructors considering the con-
struction level per city are effective in the success rate. Weight of the determined indices for the importance of duties
of contructors demonstrated all the indices for the application of qualified constructors are effective and of special
significance.
Keywords: Crisis, Building, Competent executors, Building and house constructors

1 - Department of Civil Engineering, Qazvin Branch, Islamic Azad University, Qazvin, Iran
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The Role of Underground Spaces in
Resilience of Cities With Emphasis on

Urban Facilities and Infrastructures
(Case study: Mashhad Metropolis)

Mohammad Ali Jarban*!,Saeed Amini Varaki 2, Amir Shakibamanseh®
Abstract

Population growth and economic considerations are two main urban constraints that have brought many
consequences including vertical growth and increasing subsurface spaces development. Many roles,
functions and abilities can be counted for subsurface spaces. Lack of land ownership, impunity and the
possibility of continuity of infrastructure services, the transfer of some facilities that are harmful to urban
environment to the underground level, reducing energy consumption, reducing environmental pollution,
exploiting civil defense and many other issues of are among the benefits of subsurface spaces that are being
deployed.
In this research, using Q methodology based on the results of studies related to subsurface spaces and
resiliency and the analysis of existing discursive space, a comprehensive understanding of the role
of subsurface space development in resiliency of cities was obtained; then, using experts’ contribu-
tions, different perspectives were identified and categorized so that they would go beyond the set of
analyses presented. The findings of the research based on Q’s analysis of the factor analysis indicated
four approaches to the role of sub-surface development in resilient cities. The first approach reflects
the continuity of services; the second approach is rescue and relief, the third approach is urban safety
and security, and the fourth approach is environmental protection. In fact, in this study, the capacity
of subsurface spaces that could increase the resiliency and return ability of cities against all kinds of
threats and accidents was determined.

Keywords: Factor Analysis, Passive Defense, Q Methodology, Resiliency; Subsurface Spaces
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Identification and zoning of susceptible area

of landslide in the Javroud rural district
Javad Jamalabadi*!, Farahnaz Safari?, Ali Barabadi®, Maryam Al-Mohammad*

Abstract:

he dynamics of the natural environment causes changes in spatial and temporal scales. These changes can lead

to morphogenesis processes that sometimes lead to destructive and irreversible effects. One of these changes
is the mass movement, especially the landslide, which causes a lot of financial and human losses in different geo-
graphic areas each year, resulting in severe erosion of the soil. Shaho area in Kurdistan province and Kamyaran city
has been selected as one of the areas susceptible to landslide in terms of its specific topographic and geographical
location. n this research, in order to investigate and zoning the susceptible areas of slipping, 8 slope parameters,
slope, elevation, lithology, land use, distance from fault, distance from the river and distance from communication
were used as factors affecting the research problem. Also, two methods of fuzzy logic and ANP were used to ana-
lyze the data and select the optimal location. The results show that the study area has a relatively high slip potential.
According to the results of this research, the study area was classified in terms of slip potential in four classes. The
degree of slipperiness of the region varies greatly (7.5%), high (27%), moderate (31%) and low (34.5%). Due to the
density of rural areas and population density in the area as well as tourist status of the area, it is necessary for the
authorities to identify the areas susceptible to landslides to take necessary protective measures and measures.
Keywords: Javaroud district, zoning, landslide, fuzzy; ANP
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Capacity Building of Local Communities

in Community-Based Crisis Management:

v A Study of the Role of the Cultural Factors

s oo
"l““\;”’“ d Asma SalehiNodez', Noormohammad Yaqubi?, Aleme Keikha™
alidiadys Abstract
lgis Gole

he aim of this study is to investigate Capacity -Building of local communities in community -based crisis

management with a cultural approach in the governorate of Kerman province. The method of this research is
applied and mixed according to the type of data. The presentation of the pattern is done in a qualitative meta-hybrid
method; thus, using the meta-combined method, 106 articles in the field of crisis management were reviewed and with the
help of content analysis, the relevant dimensions and codes were extracted and the importance and priority of each was
determined using the Shannon quantitative entropy method. The statistical population of the present study is all of the
employees of the governorate of Kerman province. Through Cochran's formula, 126 people were selected and a research
questionnaire was distributed among them. In order to analyze the data, confirmatory factor analysis with SMART PLS
software version 2 was used. According to the research findings, indicators extracted from articles are in three dimensions:
before the crisis (education and awareness, social and cultural capital, theoretical participation, spiritual capital), during
the crisis (practical participation, communication, managing people's emotions), and after the crisis (collective memories,
social participation, Mass media and identity). Among these, the dimensions before, during and after the crisis explain 99%,
98% and 98% of the changes in the community-based crisis management model with a cultural approach, respectively.
Also, the results of confirmatory factor analysis showed that all components and indicators of the research model were con-
firmed with 99% confidence. In the third stage of the research and in order to prioritize the components and indicators
ofthe research, the Soara technique was used and the components and indicators of the research were prioritized.
The results showed that the components of general education, practical participation and social participation with
the final weights of 0.42, 0.35, 0.27 have the first to third ranks, respectively.

Keywords: Capacity building of local communities, community-based crisis management, cultural factors.
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Modeling the Proximity of Hazardous Land

UsesBasedonThreat(Risk)IndexAssessment
(Case Study: Gas Stations, Region 3, District7, Tehran).

Ali ghanbari nasab*!, Mehdi Modiri?, Marzieh Mashhadi®, Ebrahim Hashemi Fasaei*

Abstract
In the present age, according to the new approach of the axial influence of the hostile countries that have moved
the battlefield to urban areas, the enemy seeks to disrupt the functioning of the critical inftastructures of the target
country. One of the critical infrastructure is the transportation system, which consists of various parts, including
the fuel supply network and fuel supply stations. Fuel supply stations in urban areas, in addition to the serious role
of refueling vehicles, have a high potential for major accidents due to the presence of flammable fuel storage tanks.
These events can include process events and intentional and hostile events. However, by applying the principles of
land use planning correctly, the risk of such events can be greatly reduced. Therefore, this research intends to use
PHAST software and create a spatial information system. It also attempts to discover and apply indicators to extract
the vulnerability of each of the neighboring uses of these sites; integrate the consequences of an accident at a fuel
supply point and facilitate land use planning by providing application maps.

Keywords: Hazardous Facilities, Land Use Planning, Spatial Information System, Spatial Modeling, Threat
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A Novel Mathematical Model for Designing

of Hierarchical Temporary Emergency
Facilities Network in Disaster Situation

Sogol Mousavi !, Seyed Mojtaba Sajadi*? ,Akbar AlemTabriz 3,Seyed Esmaeil Najafi*

Abstract:
Designing health facilities has long been one of the most important issues for health planners. During the disas-
ter, the health network, which includes a set of clinics and hospitals, are activated to help the injured people.
The purpose of this study is to add temporary emergency treatment centers to the network, in order to prevent the
influx and overcrowding at the two levels of clinics and hospitals during the disaster and to create a hierarchical
structure to serve the casualties. In this paper, a mixed linear integer programming with integers is used. Gams
optimization software was used to solve the model. The results showed that the hierarchical model reduced the
crowding in hospitals and clinics during disaster compared to the simple model. In this model, while optimizing
the cost of setting up emergency treatment centers, the time and distance traveled for casualties are minimized. Us-
ing the proposed model of the best places to establish emergency treatment centers among the selected candidate
points and then the optimal allocation of injuries is determined hierarchically from city areas to temporary emer-
gency treatment centers, and from there to clinics and ultimately to hospitals.
Keywords: Hierarchical Structure, Temporary Emergency Treatment Centers, Mathematical Modeling, Disaster

Management
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Robust Mathematical Modeling for a Multi-
objective Location-Routing-Inventory
ProbleminDisasterunderDemandUncertainty

and Facilities Reliability

AliakbarEshghi', Reza Tavakkoli-Moghaddam?, SadollahEbrahimnezhad®, VahidrezaGhezavati*

Abstract
At the time of natural disasters occurrence, prompt respondingand providingrequired items to affected areas is the
most urgent priority. Moreover, given i stochastic nature of the crisis severity and the number of the affected
areas effective planning is a crucial task. In this study, two major steps in the disaster management cycle ,namely prepara-
tion and response phases, are formulated using a multi -objective mathematical model under uncertainty . In the prepara-
tion phase, the optimum location of relief distributions, medical centers and inventories of relief goods to storage items
received from suppliers are determined. Also, in the second step or response phase, the amount of relief goods transported
from supply points to relief distribution centers and from these centers to affected areas as well as the number of injured
people transferred to medical centers and hospitals through ambulances and aerial transportationare determined. More-
over, regarding the problem nature, its key parameters (¢.g.,demand and the number of injured people) are considered to
be uncertain. Furthermore, given that the failureof facilities in both supplier and distributor sections can adverselyaffect
their service provision, this issueisconsidered in the model. To efficiently solve the model, the non-dominated sorting
genetic algorithm II (NSGA -II') and the multi-objective grey wolf optimizer MOGWO) areused. Comparison of the
results obtained from the proposed meta-heuristics with the exact solution method indicates that these algorithms can
provide acceptable solutions in a reasonable amount of computational time.
Keywords: Robust mathematical model, Location-routing-inventory problem,Reliability, Multi-objective meta-
heuristic algorithms, Disaster.
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Initialize the grey wolf population Xi (i = ), 1, ..., n)

Initialize a, A, and C

Calculate the objective values for each search agent

Find the non-dominated solutions and initialized the archive with them

Xa=Select Leader (archive)

Exclude alpha from the archive temporarily to avoid selecting the same leader

Xp=Select Leader (archive)

Exclude beta from the archive temporarily to avoid selecting the same leader

Xo=Select Leader (archive)

Add back alpha and beta to the archive

=)

while(t < Max number of iterations)

for each search agent
Update the position of the current search agent by equations (¥19-(4-)

end for
Update a, A, and C
Calculate the objective values of all search agents
Find the non-dominated solutions
Update the archive with respect to the obtained non-dominated solutions
If the archive is full
Run the grid mechanism to omit one of the current archive members
Add the new solution to the archive
end if
If any of the new added solutions to the archive is located outside the hypercube
Update the grids to cover the new solution(s)
end if
Xo=Select Leader (archive)
Exclude alpha from the archive temporarily to avoid selecting the same leader
Xp=Select Leader (archive)
Exclude beta from the archive temporarily to avoid selecting the same leader
Xo=Select Leader (archive)
Add back alpha and beta to the archive
t=t+)
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end while
return archive
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Critical Success Factors (CSFE's) of Business

" Continuity Management
st A Case Study in the Iranian Petrochemical Industry

Seyed ali torabi',hosein bakhtiari*?, Ali hadawy®

Abstract
bstract. The primary purpose of the present study is to determine Critical Success Factors (CSFs)of Business
Continuity Management (BCM ) in the [ranian petrochemical industry. Based on an in-depth review of pre-
vious studies, the sub -factors affecting BCM were extracted. Then, exploratory factor analysis and confirmatory
factor analysis were applied to identify and verify the CSFs of BCM.
he results demonstrate the significance of nine CSFs as follows: “business continuity strategy”, “contingency
planning”, “crisis management”, “emergency management”, “enterprise risk management”, “disaster recov-
ery”, “business continuity culture”, senior management commitment and support”, and “business impact analy-
sis”. As this study was performed in the Iranian petrochemical industry, caution should be taken on the general-
ization of our findings. Practical implications - The identified CSFs could provide useful insights to successfully
implement BCM for the managers of the surveyed organizations, especially, and other organizations in general.
This research could develop theoretical literature on the CSFs of BCM and create a deep insight into the imple-
mentation of BCM.
Keywords Business Continuity Management, Critical Success Factors, Factor Analysis, Petrochemical Industry
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Locating Distribution Centers and Vehicle
Routing in the disaster condition using
two-stage programming

Mahboubeh Izadi', Parvaneh Samouei**

Abstract
Natural disasters have increased in recent decades and the issue of locating and routing have been identified
and introduced as the most important issues in crisis situations. This importance is due to the fact that if the
relief facilities are located correctly, it will be possible for the injured to have easier access to these facilities.
On the other hand, the correct routing of vehicles will prevent waste of time due to their very significant role in
times of crisis. Therefore, the present study used a two -stage model of locating and routing in crisis situations.
In the first stage of the model, the decision maker is responsible for selecting the location of distribution centers
from among the available candidates and in the second stage, the best route of transportation with the shortest
distance should be identified due to time limit. In this regard, to show the efficiency and evaluation of the pro-
posed model, several problems have been solved definitively and different sensitivities have been analyzed on
its effective parameters. The results showed that the two effective factors of capacity and coverage radius were
the parameters that had the greatest impact on the model.
Keywords: Locating-Routing Problem, Disaster, Emergency Human Facilities, two-stage programming
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2 Assistant Professor, Department of Industrial Engineering, Faculty of Engineering, Bu-Ali Sina University, Hamedan, Iran



sl L pSaen lagylo 5 gl b Jow 03]y
0 o F] Wb 50 (oleowd b slatun slaylxasl asle  Sasle
1k

Ol S 33 )5S 00 g il )5S S bl
€959 Slohd 9 s Se 3l 0o £8g 3l (L ope Bl
e oy ool S5 g 3l Ol 2 (SOl iz
V] a0 23868 |y 0l oo

s shb (Sowad copde )0 pre Sl 31 (SO
Uials ol us Uy whlus g badigie wlgs o a8 canl puies
oS 5 50 g5 waSed (b5l ehe aay S Lumd
2 bl gl 5 (a8ly (51550 992 90 (a9 gl
3 e 5 2ol - cwl @8 saaSuds Sl Piluwo
om Gl Jo a5 aSTA] casl 0o ol 55 0850 Jiluwo
ol orlple 2330 o0 Joo laymume s 9 @595 550
(Db ole L by clagauai (10905 (aduive Bual dliue
b Al 53 ol olos aslin  Sinlas ali s (olppus
8] cwl zske g sl asis

hole diue 15 93 Jolis (o bolSe alins
syt 9 4lllan 4 gyl sl (el (gla Jlus )3 - el 1]
5 ol s [ V] wilazs 1oy Mg ool oK s
delis 5 ) g5 3550 hlasl ol )3 (5pSereas 4
& solel YIS L) 45,305 oS ol ol ylSo ol
Siloaie sl adis blog obype diien a2l bl
Bsods Sluplial plol 5l plisebl caa Ja3gJos (slaype
Ll

e g8 S Iye dgd 0 oaline ) S8 53 &S ysbolan
L) o Giligy Slupdliel wlles (¢lp 1y 4anld blas

Sl ySpreat « ohyme— Lol Jilue 5
e 253 5 0 dtnan 45 Jolog (obyms 5 2bolSe
aige sla>ol) Jloo 4 glejen ysb s olplis 13,5 00 1,8
U9y 9 Al 0800 LIl (YLRP) wiladllae (guidids Iy
Jlo gandi b caliume oBusd Lol 5,8 &Iyl dawgs J>ol,
ke T e slalape90 g dla e ST & (olppe- 2Ll
o oboe Jluo wldlas 3l clacdpin el

dodio

dlod (rab (L3 dlloyn 095 0 0anline &S jsblen
ol 3l (il laciond JuSis 5 glgb « Jow Aj);
5 oo 58y bl o (St (g aaly S0 S,
£ - ol L dlaal coppe gl slacdlad 5 (SO L
olyods byl Jlo 5 ol 4 oo b el o colgs ]
orl ozl 3y oo g5y Alily 51 b 51 syl il 5o -l
Jls 5 ozl algly AYAY b, s a3 & olgs e LS
5,5 eyltl sl celaggds yies )5 WAA JLos oo § \¥A5
w8 ¢yy5 Jgbo 13 olyal 45 amd e oot (ylol Jaloxis s
<l 00,8 0y |y o b iy V/0 i b gy WWe dgus
5 oS 3l (SO WA Jlu 5o olisle)S gyminy Y/ Y Ay
3Gt &S 092 ol je3 4 90 laojime) iy
Jlo il 3155 o i 3595 03] 41y 5538 51 o
o2 R 9 145 0l 188 Jlo 53 ,L39) 9 Jeio 10 9 VAV A
sliyosS 83 sisle colysl - oS lyg 0 Yoot Jl o
O g sdbal sl § A conl 5l cdang o)
5 iS5 oole el @ bl Yeu¥ Jlo jd oo A3y o
o el VY b Jleplgisd) Jgine 0)90 S 53 Copnivg
Wbl 31 (B Slojluyst Lab coml e 4 o098 (3 5
LISl plad Ly« or @0lsn 13 1393 00 dtens JyuS g 9
ohbuy 9 o&as 5 olass 5 ad 256 ol lan (Lol
cuple (B 5l [V Was waS b g zayme (sazysba bag
Pablgla o8l & cul Glasgla b slaglo
cSlodze g )hlabl bbb iz )3 3k ©)ge Sl b
St Plawo & S50 cygods g oy b b 0xipSeraas
loyolel 5 ety clanl oyl s L (sliusly 5325 gl
Job l) u«».?U)J‘ C_’Lu Jd]ﬁ-’@ C)T)b dgude &S Canl dlo)‘?
Copdo 32 S «0low Copde phel Cuond 28lg)s . uiS
Pl (Sinlon Corgo St ol ogdls © Cans St
2578 g G381 ge g 0ad bl YIS Jogors 5
[¥] o8 0 (555l s

A5 050 il g 45T ol (g0l danld
i s b g ol gy bl (8155 5015 cand 31 ¢ Jawsro o)
o [ V] sl odpd o] dilaie jo Sloyo 5 blags cslods

cJocSizs wle amb bl Jols conl Son il

4]
. -~ 3
DC wjs S (DP> Y=
A= i NI
e s LG N
\\‘D_,/r.'" DP ax>-b b5 3 %{
: DCr 7%
: . A S

: : > (P i
( v m T~ 1 \MH) 3 %
N - w DC2 3

Dr ) ’ Py o 4
G lyh ) - .
DP) (o) g i
Cord) SR 33

= & 3

3

[N 0ol daal it 50 oMageansd (o ymanne 9 (HLO0 Al (&b ) S5 >



]
3
Y
3,
.
N
2
X
Y
4
2
:_{
3
3
o)
5

:
E
1
‘%
s
%
3
2
:
"‘3

Sl lislis colals glasl i ka3 b aS 5,8 4l ansls
g 42l 3blio o alolh g baglilog g Losl> 4 oyl
S 9 il e cundse sl o ol ((Slops ST
by o Pl 4 ) lansl )50 Jisg Jox aije
G\Lf.w.cd}l.wd.xo—\
Aiaano Gy )-)

e 9 (Lol e (anb LW 3L
(Sl S ageus Jlaa b 3)9550 1y yin 63,509y & @it
S (sl oliines 51 (53l oS . sl 05 o (5, ais)
ole S3S0s) S (293 s oy &S 3l 4
b oo plas 3Slas dgus jslateds < 5pSpmanat el )
w2 bbb e b 05 (555> 4l o8y 51 b i
hageus b 39532 3)90 )3 525 bl olond ouplid sy
ol looSes) olsisas (gilwand 5 (§pSmmeas (Sl
s 9 SboKe dline o ol Lol odd lgadan
ygody glalayegd (Glodie Jhgy & ol 5o s
Shhe dlold 5 21365 3SThe Slas! diiae (GiludieS b adiass
aelis Llog 45 _bluo 3,5 dieS pizead 5 dxsls blis b
29 plosl _lusydlael aligS loj 1 48 wisS_o o

Sl glo ol ;5 (S eranas 4 5ls bolSe dlius
Slwainy sl s Joleg obyme 5 31> z295 35
390 geds (Slupolial | gliabl (sl Jaig Jo> (sl yme
3l 0k, Seranad canxld G5l gy 0S80 48 eolin
1 sl by asls blis (S Gl |y s 350 slaglSe
h sl JasgJos sladoly g and (anass mjss 35y
Sloydlsel mjes aSeds ¥ JS - 5y9ls slase blis Jlas sl
Gidigy ) a2 LS g5 3SThe 45 an 0 il axa b o
.MJL;Q

9 sl Aoy glyzo 09> 50 syaeliyy She Jiagiy ol 5o
35250 s330U 3l a5 3550 sl e Ll g las gt
sladue ;0 Bl obpe-Lbe dins Sloreias . cul
US4 258 ol gligebl b 250 sl obolSe e
bl Al el Slusy ool 03T il 5l )5 ol
| slga colllas plool blg5 a8 ol ol oylSa Gl Lol

Sly silodisge gy 125010518 (ap 3)90 [, [WY] @20
2 ol capie s ol by (St Shas gy
Y] azpe bawss cilisee slacas b olyer cilisee iolgs
Al yo ol 33 48 3gr glalyo5d  Jie conirddl)] Juo i plcs]
Slexl glaylsl bl (sl aie b lSe bl <l
aloye 5 a8 o ol (Gl (595250 s S 5
cod it Slprae g 4l Jolug parass bwgs pgd
g ccloyll 31 Sty bISel sl 5 il (slagyli
alis gly (Gilwdings Joo SOVF] azpo 099 by Ly Lo 40
Slphitey Wl 989 3l dny S (gl by bolSe
Jolas Gual o bolSo (galius [10] 220 55,5
53 10 (gloding b 4 5,8 Wil pBasSedlys lan oleg
Wy Sl 4 alss Jolwg slagpe 9 b)lsl oS
Bunb lsl 5leSL caline ly (25X Jao V5] gy
b ollo yabas (Ghoo gblio a (s gloy 13,8 Jila>
)38 caline J> Loy (alS (sl Lagl0, S 4|
2y 2905 A4y (gl dnds ool ttae (glal pogo
ozl )13 35305 alily sl o A3 Slel g8 s slols (59, 2 [VV]
Sua g0 b yane (ad (grydeln Jio S oandlis dlie
Sl IS ol s JS 0y9 sl gloj JS o conl i
oo dds SO W] g po by o Blas & 1y axdy syl
Lz g gl e by giledde cadimiin (glalspogd
Jae G [N] @pe 3,8 a5l prdaw A ynols oppz 40 YIS
>l sl blise dusii> moo das Jad (ghaely
258 Sl A2 55 10 Ao (s 00255 o S
Bolas Gipacly e 5 92y ol oaizes
b oablio gl (Jlaanl iyl clodiSogy 9 (slalopeg
ey 0508 (b (il g (Bolas cubd pas il Loyl
(S5 Syl gl (glals et S aSes S [V
b g 4285l J dlope o]y ¥ giazme (635290 Coppte
&2y 35S oy 4Bl G Ao )3 (golel alis Lol
s Jisl glwauss sl ladsyosy (60,50, [VY]
8550 b osud ol 01,81 a5 5 sasd ol Blolio 4y (g0l
Se L] a2y 058 Al of 1 oo slogy (15 (85
am g J8 ol slp lalopags (Bolas (graeby e

olrw blpd 50 (Slwysloel gojg aSed . ¥ JSb



ol polue dldis blwg olias aiis -

& S b (2ol dw s Jley -
2,55L

b s igi STye cudils sl wlo lolss -

£89 3 ome el VY 5l a8 b Slupolael Loy -
bl gl

b @gline Wl oo i STy aiie -

oy e g 3led
Uiy 1 5 Lo de gaco

clj
R}

blis) by dsgee
(o335 sly/asls  C={1,2,.,c,...,
Jogill bl asgerxe
She sl sl 250U
&y
Jol) oS clooS IS
05l blis 5 axsls Llis
ol (@395 STy sy
P sl b I8

adis log s goxe

R :{1,2,...,r,...,

N=CUR

K ={1,2,...k,..K}
Ao slaools /o yial,b

VY Bic 0,8 )0 olael wligss (sliolis oyl
b/ e sl sl 1,

€ 08 Lo Cosod] w
c

d,

ol gise il
cap

j9io)§9.)4LoI§

K alss g cud)ls

oebard 5953850 b of i alold diny 0
C)l dgowoab

T bt )3 @8 Sye syl die

05 61 0 bl olajrse
ti—j

o sl 958 /o yusio

29 Vb rle Wbl o8 55 a3 35e 1
ol + g oyl yr

apasS oS T ol ) st gjg3 Sy S
el v g opl w9 bl b e

VYT Wyl calises (slacodgasw o jasuinl sladais jo
hie sy widlsd o o 059> 53 sydelin jShe [YY
50 Lol e a8 Glsasl |y alols a8 b ool
plas 31 lalolis o Jolsd 4 drs 5 sl glise dnnlé alas
loss gblio s pEin 45 058ll loss oasd o] blis
(e Sl -l (5900 0ySrmal buss @98 50 S
Lol 4 ax g5 g0 |y axnld bl 31 gyl @5 3550 S5 S
ploul sluycwas asnld blas plos jo lolds (aas ibgy
Ol 035> )3 She Gl ol dls jo 55 &S bl g o3
13 )8 o LS 5315390 s Lolos gy 10,5 ool 45 )08
ooldel Y oo JuJo a0 pgod alspo 10 o G b !
S Oypods Slles ol (Js e Jolwg sdlse
WOgdy o0 J» L;b].\.cl L;l.ldlf

ogs 2 |y dinge by QL] Colgiunn pgd dlsyo 5
L oy lp JBgdes by (Jgl alaye bl )l
olass Wl Gl cunl (Sen Ji5g Jo cdlus yyyiolisS
&9 S 3 Lol plise 9 0ad (Sloycress 4l bl
el A Lloss Lawgs s b dlus palyolis sl cglite
(Sloss a2l b5 b ajss S0 5l 55 Jag e adl> o
PSS 35l gasedie jludie 5wl Jaig Jen oloj 5 sl y2aS
blis 51 ()l Wi e @ish 35y S 45 Gloj 9 9S00 s
L;lmc,g.)y,\m L: ol).o.tb zc)_.g‘ﬁ og}l_c A2 yidigy |) Lo a5
DS Wl e sty lolis bl sy < soliol YIS
S axn s blis 55 Lolis 15 cams 3 il cos 1y lles
b el BBy 5 b JisgJex ey Jobs 4 ol
Sl Slwyoliel jaid cowl (Koo cCansy 4 da g3 9L
Olya Gl & 2xie 155 o o Wbl o3l 4 L g el
Sham cele VY )0 008 wloduo 31 gyt dluas g o S)o
liaabl pas caxss abais Lol 3,50 ) el SgueS s
) o il oolsel cla s

Sladoy090 (bprme— LS sl LSy
29 pae b o929 9 (loj oy slacudgime b dduaiy
Sotwd @lidss (0 Lds dime SO 0400 dovls gools
oy & (dblie sl (G2b) Jdo So g )2 - o
5 b (ayiaS 3 Al o o ity |y ax2l S 51 sl
osd axxla o8l gl oy codgaze 4 angi b S dsia
— 2Ll Alie > )0 0158 rouad 4 b5 sl i dlpiiug
S ()b (lpne
@by Jhe Y-

by Jie (g 5 Ol Alians liogyie il (150 1050
g g0 001D &y dlianne

A0l g8 3550 iz Shld Wlgi e dliue -

3510 5138 20395 3850 30 SlusSS (golel s -

ol glite adds Lilwg cud)ls -

¥
2
Y
3
o
2
3
)
Y
;)
Q,Q;’
3
3
3
.t)
3

:
S
3
%{
2
N
3
2
;
.’:Jg



]
3
Y
3,
.
N
2
X
Y
4
2
:_{
3
3
o)
5

:
E
1
{g
s
%
3
2
:
"‘3

laas o1 AL Are

=181 Ssebea o i astie
<l 3lee um:ygbw Sd.se
ol @59 e adis bloy (ol )0 Bia Ll
Ao 0 ) Ban olite slao,S 4 xujed 35T, 5l olael
bl bwgi oads (Jo cdlus g game (GlodinaS 1 obymme

(V) doleo

Mznzmzzejfmmg = Z Z Zd,,xyk

bl blwg by oai u]o usto gsame dbly ol o
29 g0 4izeS 208 (SLolas s (sl o] e
4».19.» J.»Lwe ‘_SJL)MMO C.‘a.w)J meésbu
szkrc
k r

=1;VceC (A) doles

@ 4l alasy Sy g dlsel ol 08 o (slolis
g g0 0315 oo ]
bk’_;VkEK,}"ER (“&)dJ)Lm

2 X S

5555 350 0l 31 4l g o 45 WS o o)l by
P e (Sisey 9 <S> & g9y (D, =1) 355 4 by

S oo ymeial ) 4l Al
Zxkiczth‘i;VkeK,ceC (V) dolaso
ieN ieN

() doles

U~y +Clxy, SIC|-LVi jeCike K

.39.&@ o)Li’Jl \‘)5.)),3)' RN Cydgdoe & d.‘a.’l) C):")D
Zxkic Sbkr’ar(?;Vk € K’C eC
o g Wl oo baid 0,5 10 45 WS o ol by o

000l yanass g3598 Sy 51 45 35 WO3L (slanls by
(b, =) asb o3 eSp>

OF) dsleo

(V) dolxe

Zbkr=l;‘v’keK

Sye S0 4 latd 4l dlowg yo 45 WS o Lo alaly 0l
OS5 e
OF) doleo

PHW BT cap’:vkek

Zzti—j.in/S 72,Vk€K
i ' )

VY Sl (b b disg po o8 35 0 sl ] dlally ol 5
203105 ool o lize (gloyS w5l 4 sl

R
(10) &lsles

3l ST a3 35y 51k alis aliusy 51
#E0 AbplpaiS dose (olate claeS 0l
ol + g oyl fer

L ply s (b lyj i cdluok adis alwg 31
cCawl e @ygo el puf 50 o) X

301 0,8 0aid s &S pusus dus S yuite

(o3bpn 485 S 9055 Bl L

boKe ‘.‘5.\9@‘93
Aold (gilwaneS iamis ST (bole daye 3V San

by 3l 395 3850
:()) doles

M' L. location
inimize f =2 wd ..
roc

L) LooyS 5l gjsd 3510 Jolsd £ gome alaly o2l o
09 Ay ool )3 & ol gpogi 4 p3Y - sl oS (0354028

po P dpnolore ) &gy 05 )2 (oo

wW.= Zchc

aip (gilwdiseS g8 She (bolSe mhaw ;0 ¥ Bua

r2ies 3 ye il
oL location
Mlnlrmzef = f
2 Zr: Cryr

(V) doleo
apeS 2jes 3o lasl sbaiia ggae alasly ol yo

9% g0
1259 Sy (bl g o lacggame
Zara:l;vcec (Yl) oleo

S5 2555 0l @ 3Sye S bauwgs dlel olie 0,5y (Lol
(0 2 & g Sy Sy pelas )

amﬁyﬁ;VceC,reR (¥) dolse

Sl pilime dliel olize 05 1o 4 aj93 S Lanass
cwsl @93 35y

R
tharcgcapr;VFER (a)‘d)l&c
g S8 155 35 s b ool ol )3
drcarcg(p;vkeK’CEC (%) alolas

5 C dxxld dhats o alold carcle VY aif; asle claxslé jo
oy ol el e e (Slaydliel ln T @8 1550
Mo S5l i 2l € anzld Al 9T g55 3Spe y aAlold

058 30 ]y 2398 35he 2 parass cdlal) ol asl (goutiools
1 5l la el oo alold Wl a8 wiS o puead dlael _olize



sl gyt 2D Sloj A gy el oGl 09 ool o
il a2l 4 s g8 aAlols oS o

S1.MID)* Jlowsl 31 Gl ylre yolasl 3 Svesls s
a8 a5 Jlonl Sz lsisas F = f oo ) Ul
SF = 0D e D) Gl aspn o80T g
gl g A Loy 25Sles ash axils (g8 alold I Clg>
ol i

sl sl s (AisaS L] 13 dinge shtio /1 uiS o
Aun S5 Jae Bu polio (giludloy I o WSM by, 5
229 Jo b 5

min z .., = Z

i=1

(OVA) dolxo

> fﬂxA)-ff‘
| f

bl ol -Y

Gygods @liseo Plue gl gods wledbl s ol o
oMbl ol .ol 0ad J> GAMS Jlsdlay5 50 (glals yos0
bolys )3 obyse 5 (2Lole 3lee (bl calizes ol )
pLol Plus ol (sl cilizee el Jos b ol
czysi Sle cud)bs oluas lolds ol aliwe jo (gl a5 ol
gt 9 gig8 Sl Slasl apie alold calis Jolwy cubils
oS Ja5 50 dliwe .l 00,5 35 Altino b cslite gy
s 93 Sz ) (bolle) Jsl aloye cunl (glalsyogo
3 el silodiseS @i S Slial dia (giluanes)
Colus (GilodizeS Bunl |y ((obyme) pyd alsye g (o)
S (o J> adts Jolug lawgsoas (b

il coasjloy b b conlimal 5yge slaslly asbole
5 coLES ¥ pj Mrs-@vovGHz Intel ® Core™ is CPU
.l Microsoft Windows 10 Jole it

oldas @lpss ylade 5o Comlbues o plool LY Jgds jo
Jlo Ve yo gl sy ol 5 daanls blis olass «gygs5 35T,0
sl 05 ool [VA] lio 31 o s alisen (cods

olej « Jlus w3580l 335 J> sl g V g b s llae
b s Ygb sl dltno bl s Sy @pgu 50 Lagl J>
155 5503 525 )l33lpy3 45 D5 g0 (St s Slusl it S
&l olie o 35800 ateie igen 35 (oSSl
b Gl sl dy alis ojlusl SbSIL alsje 93 San

oS o > Lol oo yoais b dkises Jlas ¥ Jpis )0
ol Yo &S Lite Moy Cygods 5 Cawl b Alins yao s
5 Jlas] @lyenis Lolis o [ulidl & ypods Cato duoyd jzaS
Bas wlgisl Jols slaCles dcgoe . cal o )8 polis
Bun wilgy Hlade 10 (gpais Lol gl b aS wed o i
b cdnn s bl clolis e iulidl b Js 39 e sanlis
blis 51 g95 e alols (o dieS oS gl aloye Jl Sun
o 5| gyt doyd tolidl b 5 o yzaS sl ol axs s
Mo cypizead - sl 4l il 55 Ban aolb oyl o Lol

(V%) aolxso

Jie 30 slayis 31 SO pa s aseb ceoly sy

&S cunl gy ds piY L sl ol &Sl golpadn (gjlwdigs
Ay 5 (lpme 5 (RLOR) 1 alaye 93 (lpidn Jao
disepel (das 5 Byt g Lasly) aSiol el - ol 483293 s
Jo YU maw ai ssalive a5 b les wws (MILP)
sealy Jo g gilwodks gly cul Bun b 50 gl dlius
Ko ds Sen sla sy 5l (SHL Bua ol 90 oS cawl yp Jdo
ooliwl Blaal 539 & see ey 3l el )3 398 bodus Bun

G ol
09 82395 3o (HLoSe (lpr adungd S g Y-
(CWSM) Blua 39 & sosee

i o0 Jlas 3y90 dltane Jo (sl (MBS 50 50
e slagbyy (SSsba s Sl duasis glodne
&jlge 9 CMODM) dduadis (pSpaeias Jiluwo J> lp
ly (WSM) (559 £ same o) ol oads dSly lool yo Glaal
3, 2lualEMADM s 355 J9liito 5 s ysodisais lss ¢lg3 oo
olasBl iy deliy g ol S gin VA0Y Jlo y3,b s &S
Syl 50 50 (8 elepw (sl bl gl o 5l
5 opposbaislis glizeen glsisd (g ol 035 o3l
a5 058 g0 03litl MADM (sladsliy )5 gy (12553,
Sl (DS - casl T wrd g 03k (558 o (ol Sl
S el [Y0] s sles canlis o] 51 solasnl g
D90 0300 o g5 (WSM) (55 £ goe (o)

0l b8 125 904 MODM ltaus S, < JS s 5o
2l 3o lwdiins Blaal 3l Ay cwl (Seo andl) cul
(At 55 g0y s BB (Soloas Js
(VY) doles

{Min( f (), f (), f ()xeX

Ll =121 Glaal 1 Sy digo e 08 o8

o "ABlS & 4355 b MODM (a8l Jiluwe y sl /)
den ol gl & 4 3yl 3gmg X € X Clgs Ygane (Slual
(I eXf =) 0,8 L3 dige edls 5o Gl
o> Olye X' Ol a5k o gy SHA S gyl

g
2
Y
3
o
2
2
)
Y
4
Q,Q;’
1
3
3
.t)
3

:
S
1
%{
2
N
3
2
;
.’:Jg



e @l jloges ¥ S8 - ol Gl Ul 3 505 by Sygod (g9 She Slasl agia) Jsl alsye pgd Bua
) o oo Al ye 90 50 1) Lol 4 bgsye pogd Al ye Bua Bl el il b y0 (s0520

Gams ,138/e 5 31 eolisw! b alizeo filuwo Jo .V Jguo

) alzeno f A Y Y/AFA f.. Yo \FO/0FA
Y e 0 Y Y Y/4an A f. YYY/syy
Y alzue 0 0 f Y/55A A A AR R AN
f altsn 0 Y. ¥ \V244 A 00 \laaVAral
0 alzws 4 \Y ¥ Y/Y&0 A \n4 \#F1/-A4
7 e 4 \\% i Y/4A- A \a4 \FF./¥Y0
Y alzno \ Y. o} Y/A¥O A 0¥ \4f./To
A dlzn A Y i Y/5%- A 00 YYYE/FOA
9 alzis A Yo A} Y/AA- A 7\ YYE./YAD
Ve altnn \- \A A} Y/--0 A oy YYYY/0f5

Loliss lade QMUM o Jilwo Jo .Y Jgos

\ altwe -7.0- Y/YV¥ f.. Yy
Y alzuwe AL Y/VYYY oo Y
Y altwe =7\ Y/YV¥ f.. Yy
f alzue . Y/YY¥ f.. Y'Y
0 dlzus yAR Y/NA Aee vq
5 i /Y- Y/9A A Y4
Y alzue 70 Y/0A A Y4
A alzue AR Y/4%A A f.
9 alzue VAR Y/-vf A gl
\e alzue 7Y Y/VYS \&-. -

g ':3 N alzuo 7\0. Y/-Y\ \&ee -

2

e

23

‘:‘i ‘3 \ al>

E Y ¥

BV} . v..

ay ’;V _3 . Vo

i > 3 ]

\ ¥ =

2! _4; 3 . .—/—/_-

32 ).

3 —1 ER & 5 4 & £ £ 2 Sl 9oy

§ "?) G JUUPS RWIRY = Sua b —OY Coa ol

3:

% Lol jlado Ol pui 41003 ¥ S

5




SilwdiseS Bun g b (LbolSe) Jsl dlsye o5 @50
bl b gg 38Ty dlold (iluaineS s @jos STy Sliasl agia
> Slp e ST (59 pgee gy JSb 4 oS 0y b
(Rhpme) Ban b &S pg3 al>po (yizmod g 4 plosl Juo
92 4l Jolug bawgs o (o el 25 dieS

9 99>90 L;.)IM‘ dhﬂﬂf <Lho&o A OL:-.’ LY Ajsfol.o.m
JBgde> olej g colue maitune jobds mjss ST cud)lo
bl 4 calisee aijes 1She 31 solasal lge LS o cpanns |
Oy 9 cdlue g JiSg o> oo 59y 2 45 9980 Jlul anxd
sl 50 58 a2 gblio & ) sl 0aplaal
¢é.’)§_>)§|)o oldxs AJLM)A Lgl).g 0MD ‘5>|)]o L;l.md.li.wo)) W)
5148 sl 03 yori dlino b cnslize aulis Jolwg g dxls blis
B8 5 dng dy90 o] > oleg g b ol [VA] gaye
bl (Lol o alaxs) dliuws (slagioll lyts b pses
0 93 Alold calts Jolug cudils ajgs SThe cod s caxald
BSB Ly g0 4zl abis oS ol pleyeae g

b Pl Jo ooy &8 amd o lis sdelcamsas gl
O S @50 53 Blue a8l 3285 J> Lo
s alis 555 sl 3 5 00 Vol ylaus caliuns slol
s (eSSl olss 03 i Bleys oS (Gpe 4 gb e
b Gl S5k &y e ol

Olieo &S Wi (ascine dlius ;o lacuds jlade clpss b

Y al> e
O
. ¥
X
7.
R
o i,
N
2
l‘) \K)
=y =0 Al EA \ Al o 1A%

(¥ JS) dlsye 90 cud)b wliass jloges oualise L
&9 Sy byl (g00)d (EalS L oS 39 o0 yaSeiee
s a8 Ly Wb ihdl dlspe 93 Baa ol (oles
D9l o (SIS pgd 4.1>)A)J e (puﬁ)]o

2 6 s by cubls & andie olis 0 S
@L’)L\.u w.‘))b u».tblfb £99 4.1>)o e ‘_;9 5.))]..\.3 J5| 4J.>)o
Ao o Bud 1l (b 1alS i cad)bs S1g o yidus Bua
o ed)S am e 09 ¥ S8 gl 51258 0 (S5 pgo
D9 o (S8 5la3 390 dltne cud)ls jlate yis b

41>)A)J)J§o gLA) uwl)_‘il as dgb o sdalio £ Jiib)d
Codgazwe dydxgi b WS o St ]y Al ye ol Bua b cpg

Jrave) L dS,\Jb\)u,a oles |)_] o)f)ll o)§ &ob)ldw L)"‘
GouSply cuss dlsye Jol Ban b jlade alols as
M (yizmen 5 Wb oo ol 4l b & a3 3STye alols
alds J.»L.J5 Ja.wy o4 u.lo cdluw &5 £9o <\.L'>).A RV qu;
alsye B 2l calold jlade (2li8lL Jg 139 o yius cCul
D90 (HAAS 9

() RS St g (5 S
Sl w2l Ggaely Jhe S ol dllie (ol 5
sl gl dlinyo 3393 (1l oy  Juke 4S b &3] e
Olisabl p5d al>se 5 ppesiito 5l ol bl 5 i 5815

Vals
Yoo
g e
3
RS
I
X
.
e e Y \ ) Al > 1%
Ol yeis S

8258535 Tpn by Sl o903 ¥ S5t

5 oo S o 585 | a5 390 alie bl

Y >,

Y%dr %Y. %) . %Y+ %Ye  %d. %V

o & sl 4l by by st b cdluns pyiolisS 5|

Vals

-~ - 4« <« 4 4 < =
J S S

/A TR7A AN

%+ %Y %or %V

—— i ol ARETNPR

A Jolang by Sl foges -0 S

g
2
Y
3
o
2
2
)
Y
4
Q,Q;’
1
3
3
.t)
3

:
3
1
.:S{
2
N
3
2
;
.’:Jg



]
3

Y
3
o
3‘}
i
Y
4
3
3
3
o)
o

:
E
1
‘%
s
%
3
2
:
"‘3

alols

- < 1 % &

=0\ _oua c\: AFECKTY cl:
Y al> o
Ve
IS
o
9 ¥
3
Y.
V.
“/Ae A AT Y Iy
LA SO IRV
alold Wlpudi jloged . & S
- “9;‘:3 g oo =8 liwo B LU ;473500 dold Lolas
1. Location-allocation problem J" 9 o U‘o e g dax &y )5 >
2. Vehicle routing problem Codgizme & 4295 b gloj (il L oS Wb il 4lis
3. Location Routing Problem (IS Sy “\"L’u" L)i‘f]}s‘ Sda @lp)]_\b’.o celo YY ol
4. Sub tour elimination g0
5. Weighted Sum Method EATARUE PRI PRR T AWy LR U g2 ﬁl""’"’ 9 Cadyls
6. Multi Objective Decision Making Lol STy Ghbisy pis ©)go 53 (s Nigh oo dliue 01352
7. Conflict Sabwgds elad codgise cole) pis 5 co byl bwgs
8. Mean of Ideal distance 9 g0 (S Al “‘*‘-'5)f Wygo (amass
bl olaws ioldl b as ol las calises Pluw gobo
&lo  codgime b gl b e ol Lol lude gall anné

1. Nikoo, N., Babaei, M., & Mohaymany, A.S. (2018).
Emergency transportation network design problem:
Identification and evaluation of disaster response
routes. Internatinal journal of disaster risk reduca-
tion, 27, 7-20.

2. Balcik, B., & Beamon, B. M. (2008). Facility location in
humanitarian relief. International Journal of Logistics,

11 (2),1-1-121.

3. Boonmee, C., Arimura, M., & Asada, T. (2017). Facility
location optimization model for emergency humani-
tarian logistics. International Journal of Disaster Risk
Reduction, 24, 485-498.

4. Lehtveer, M., & Hedenus, F. (2015). Nuclear power as
a climate mitigation strategy—technology and prolif-
eration risk. Journal of Risk Research, 18 (3),273-290.

5. Lidskog, R., & Sjodin, D. (2016). Risk governance
through professional expertise. Forestry consultants’
handling of uncertainties after a storm disaster. Jour-

nal of risk research, 19 (10), 1275-1290.

Sua aol jladie alis Jolug 3900 laes  anjss 351
Sllos aSol 4y 29yt ol gdaw 9 Yo aw
Hlade o ploul axxld bl oluws i yuig U (Sluyoluel
lopdliel ©llas (65 g 0l 3 5 yoiay s 5 alols
D9 0 plc

pleal b wlgi e wan B wlgs counl wliios (gl
holSe dile Koo Pl ol b el (bl aliune
oned ok dangs sladsyegd Cpgods g S92
&S 0ol Casd @ sl Sl LE cla by ) olgs o
.58 oolésl (g yipo

9 03 cree) ad axald 93 conl S 3)lg0 (B y
ool 3 gyt aalllan <ol 1m0 &y Qlejen (pLge
2 093l awd )h3 axgi yge |y axld puin slagyliw oS
SySpranas dighd )3 50 axlb d e a2)lSy copie ol
Sl @ges olpme 5 2bole 4 bgape Jlue )
0 cueal gylylaisl



20. Tavana, M., Abtahi, A. R., Di Caprio, D., Hashemi,
R., & Yousefi-Zenouz, R. (2018). An integrated lo-
cation-inventory-routing humanitarian supply chain
network with pre-and post-disaster management
considerations. Socio-Economic Planning Sciences, 64,

21-37.
Sl ol 0¥ cp by ey oale (S . p o (5L T
RS 16090 adlllas plgime 453 5 Sloydliel WISl (g3luate
02 Y osled oo Copde daghy ole dolibad 5 (e (slagys
YY-0Y

22. Oksuz, M. K., & Satoglu, S. I. (2020). A two-stage
stochastic model for location planning of temporary
medical centers for disaster response. Infernational

Journal of Disaster Risk Reduction, 44,101-426.

23. Ellwein, L. B., & Gray, P. (1971). Solving fixed charge
location-allocation problems with capacity and con-
figuration constraints. AIIE Transactions, 3 (4), 290-
298.

24. Zhou, J., & Liu, B. (2003). New stochastic models for
capacitated location-allocation problem. Computers
€ industrial engineering, 45 (1), 111-125.

25. Soo, H. Y. (2004). Towards the Development of a
Decision Support System for Emergency Vehicle
Preemption and Transit Signal Priority Investment
Planning (Doctoral dissertation, Virginia Tech).

6. Xu,]., Wang, Z., Shen, F.,, Ouyang, C., & Tu, Y. (2016).
Natural disasters and social conflict: a systematic
literature review. International journal of disaster risk

reduction, 17, 38-48.

e 9 boKe L(OWVAYF) 0 (wiB G b (ol gz wB)lLY
ol 3 (Pl slpme (ohs Jlisl (25 b (uiliysl @iliges
N0 o A gjlad v Copde gl cale dolilad gl

tbysas b lSe dltans . (VFAY) (g onsS o5 ccgiupe cop «Shias A
G syl g olejer g2 g sy bbb cldll og wix
2 o it sbagiagy 48 (Bl U 5 gilede el
M=FY o (F) Y s (b it

s 5y sibodde (OFRF) .o e s cpi g
305 Codgizme g g5 bl (i3S a0 b (ol bl
08290 9IS sl 2 (itee > Jo S g 5 S5y Jo> Sl
“AV 02 (1) 0 g (Sl 5> gl (wiige o gy 400
Ae0

10. Wy, T. H., Low, C., & Bai, J. W. (2002). Heuristic
solutions to multi-depot location-routing prob-
lems. Computers & Operations Research, 29 (10),
1393-1415.

11. Xu, J., Wang, Z., Zhang, M., & Tu, Y. (2016). A new
model for a 72-h post-earthquake emergency logis-
tics location-routing problem under a random fuzzy
environment. Transportation Letters, 8 (5),270-285.

12. Min, H., Jayaraman, V., & Srivastava, R. (1998). Com-
bined location-routing problems: A synthesis and
future research directions. European Journal of Opera-
tional Research, 108 (1), 1-15.

13. Mete, H. O., & Zabinsky, Z. B. (2010). Stochastic op-
timization of medical supply location and distribu-
tion in disaster management. International Journal of
Production Economics, 126 (1), 76-84.

14. Rath, S., & Gutjahr, W.]. (2014). A math-heuristic for
the warehouse location—routing problem in disaster

relief. Computers & Operations Research, 42, 25-39.

Va. 10, Moshref-Javadi, M., & Lee, S. (2016). The latency
location-routing problem. European Journal of Op-
erational Research,255 (2) 604-619.

SIS G LOYA) g ol Sy eop o SUy b (SN
olikiad 93 oo 4 sl 318 53,151 (G3loSTy dlie (lyy (bt

NE-0 o Y D)Lmi: ‘UI)DQ Copde L;\M!bg).:@lﬂ

17. Nedjati, A., Izbirak, G., & Arkat, J. (2017). Bi-ob-
jective covering tour location routing problem with
replenishment at intermediate depots: Formulation
and meta-heuristics. Computers & Industrial Engi-
neering,110, 191-206.

18. Vahdani, B., Veysmoradi, D., Noori, F., & Mansour, F.
(2018). Two-stage multi-objective location-routing-
inventory model for humanitarian logistics network
design under uncertainty. International journal of di-
saster risk reduction, 27, 290-306.

19. Ghatreh Samani, M., Hosseini-Motlagh, S. M., Yag-
houbij, S., & Jokar, A. (2017). A Hybrid Metaheuris-
tic Method for Two-Echelon Location-Routing
Problem with Pickup and Delivery. Advances in In-
dustrial Engineering, 51 (1),101-115.



13
33
3 9
aq)%
,%%
£ 2
3,
2
}
oY
b3
5%

o o * < < . o* & e
SLYPE (g umi! gt (GAlyd il £ 65 sl
&2 . s . &

S SiS o yr0 3O (Slwy) 3yalis
J)L? i yod 153990 Axlline
um.ac.if@Email:magh '+ cJguie  wwgd,d olKld ¢ i) (g50ydely o Lblyan yLoliwl * comtld purpo
Mwﬁdﬁb&wbcwwg)Lg)_,)éwasul)»M)lgﬂ@)gdw‘blo%bwgﬁ

QV/’F/’Y :’:A-élg)b &’)U

A8/+F/ YA i Gy

Sylob s d):’%wjﬁ (= 2 9 =) wolasdl sloculsd g 1) iplsie b wiyl byl asbobl 5 43,8y dlis (0l
2lesnly & olwgy (oydely 5 Ll aus) ;o (phlis liwyged :anlas 3)g0 dilate) JloSis b agalge o (oliwg) 5)slis slaylgls
) LALY] A-W uwgd)_é OK.&J‘J)& wlﬁ rv.’)x:)»s.)

ol

g5 olassl 51 L 45 ayblies oyl il ot olsyslcS oyl - sl 0028 (clbaliy b s bl 5 Sy ISt
G5 gy il JlSas (oyme 50 (pliwg) (258 lyalesS ol (o) 28 5 oy el @lie g9 (A (g 4 ol
atuwly slapiie § (ol e ol ooladl el go Jime layiie ccwl 3,5 ccunlo 5 Jdovi- drogi sl Has;]
o2l 9 el 355 il Cgllan (bL Kol +/2F Eb S Gl copio .l (Jamo g oloan] obasdl sas dus S8 4 (50 ol
s 550 315 i bl el gl 153905 Sl 355 il o hlis bty (sligy 10 53 yliugy 5,5laS gl YV aslllan
LSM])J C.’Luo LS‘)“) dh)]yb 0 Lg)_»_\.’wi u,‘gqtm 66)3104" Gl bAgJ)f u_tL.wﬁ) ))51.\.\.\5 Lghb)lyl.& dﬁbwi UM.MS WL’ ((u_cb)
5298 lylgls el I ine (5lel 13l (1) €55 aizman sl ¥/ WA it s o ¥/ AN £ 5ite dad ¥ /VY ()5 b g ite
Hr s gzman SREL slaSoi s Lol pl ) (ol b g gie (saehd ke Gyl =olsyglaS Sl sl 00,8 by, j5las
oo ) (2150l (£ e solasdl laealled g5 cuslio syl 350l b pliyaclys sl 59y 35S 0 yl)8 sl om0 53 y1a8
Ailed gty JluSas

ELIEST el e £55 o o StS < bl iz Lo 53 Selly

The role of diversity of income sources on
the vulnerability of rural farmer households

exposed to drought
Case Study: Chenaran County

Maryam Ghasemi*!, Narges hajian?

Abstract
Drought is one of the natural hazards that has far -reaching consequences. Due to the dependence of the rural econ-
omy on the agricultural sector, the vulnerability of farmers to this risk is very high. Researchers say the most
important way to reduce farmers' vulnerability is to diversify their sources of income. Therefore, the present study
investigates the role of diversity of agricultural and non -agricultural income sources on the vulnerability of farmers
in rural areas to drought. The research method is structurally descriptive-analytical and practical in nature. Indepen-
dent variables are the diversity of agricultural and non-agricultural economic activities and the dependent variables
are vulnerable to three economic, social and ecological dimensions. Cronbach's alpha coefficient of 0.94 indicates
the optimal reliability of the research instrument. In this study, 271 rural farmer families in 15 villages of Chenaran
city participated in the research. The results of analysis of variance showed that 'non-agricultural diversity" has re-
duced the vulnerability of rural farming households. So that the average vulnerability in households with diverse
non-agricultural income sources is 3.72, semi-diverse 3.88 and non-diverse 18.4. Also, crop diversity has not had a
statistically significant effect on the vulnerability of rural farming households in the face of drought. According to the
results of the analysis of the 'non-agricultural diversity" route, the rate of vulnerability of rural farming households
has decreased by -0.23. Because farmers with a variety of non-farm income sources are less vulnerable to crises and
sudden shocks such as drought, it is important for planners to adopt appropriate strategies to strengthen the diversity
of non-farm economic activities in drought-prone areas.
Keywords: Chenaran County, Vulnerability; Drought, Non-agricultural diversity; Crop diversity.

1 - Assistant Prof. of Geography and Rural Planning, Ferdowsi University of Mashhad (Corresponding Author, Magh30@um.ac.ir
2-Master of Science in Geography and Rural Planning, Ferdowsi University of Mashhad, nhajian.nh@yahool .com
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Investigating the Implementation of Drought

Crisis Management Programs in Kerman Province
Roya Ahmadyousefi', Shahla Choobchian*?, Mohammad Chizari®

Abstract
Crisis is a process that occurs due to a number of natural and abnormal factors, causing a great deal of damage to various sectors

of the economy and society. Due to its specific climatic and geographical conditions, Iran has always been exposed to natural
threats such as drought and suffers many economic and social losses, especially in agriculture. Kerman province is one of the impor-
tantareas in the production of crops, Garden products and livestock in the country, which its economy is highly dependent on agricul-
ture, which has led to excessive use of water resources in the province. Due to the location of this province in an arid and desert area, it
is susceptible to drought phenomenon; this phenomenon is one of the most chronic and devastating natural disasters which will have
many adverse effects on the economic, social and rural development of Kerman province. Today, using comprehensive crisis man-
agement programs and the use of effective measures, together with low -cost and multi -purpose applications, as well as low -cost and
multi-functional steps before, during and after the crisis, it is possible to reduce the severity and extent of damages and losses caused
by the crisis. The purpose of this study was to evaluate the implementation status of drought crisis management programs in Kerman
province, in order to provide solutions for developing these programs in different parts of the province. The present study was an ap-
plied one and main tool of research was questionnaire and SPSS,, software was used to analyze the data. The results of this study in-
dicate that the implementation of drought crisis management programs in Kerman province was undesirable. Therefore, to eliminate
the shortcomings or obstacles that stand in the way of these programs; by providing facilities and organizing the market of drought-
resistant plants and mechanizing other farms, as well as training and awareness of farmers, in relation to drought crisis management
programs, the implementation of these programs has been prioritized and since the participation of local communities can play an
important role in the implementation and development of drought crisis management programs, it is necessary to focus more on the
issue of farmers' participation in the design and implementation of drought crisis management programs and community -based cri-
sis management should be a priority in policy-making and planning; In addition, evaluating the implementation of drought crisis
management programs in order to assess the successes and failures of these programs should be considered as an ongoing process.
Keyword: Drought Phenomenon, Drought Crisis Management Programs, Morris Inequality Index.
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