&
&
Y
x
2
¥
3
)
3
3
5]
E|
3
2
i

g‘;
4
Ee)

9 Slwydlowl SbluS sjlwdgs Gl (=2l
Ologpme (sdalis

koo (S gy e 153590 (SAIlae

Nyazi.mehrdad@ut.ac.ir « o)l o8iild ¢ 13 (glaoaSLasly usdys ol wdigo 0085l « goliuo awdigeo iyl liiylS ¥ 03 s (303 3135400
U‘)"I‘LJI)'E("LS)L"“‘"‘\"Q(““U—J?‘&’"K“M‘bLs“l'cmwew)'\A‘L5‘J9‘>W)J“\‘°LML5)‘S‘)L59ML))él'buog;dw)

UI).Q‘J ol&isld ‘L;.‘é L;me.iwb BNy ‘C.:Lup (wlige X&) Jllwl:u."tg)bw

A0/ ¥/ 5: ol fa)
A5 /W /NS iyl gy
LSS

csperi) -8 0 )8 sl s srer sl sl o 5 cogalon Vo 0 055 5 Wi o RS g0 31,5 5 V3915 o pslye 13 sy
okl Canl (6950 0433l Bblie 5l gl gyome (sl 5 Sluoliel Siawcd slacallad B30 5 LIS oy ofug ysbds 5 (oo copde
oy STy0 45 033 ol 3131 JUal 5 oS0 apus] 4y p331 sl (55l 5 (53hel p33] Stz (sl cedlad  slyoms S g 555 B 5 ol
s gl & (a5t )3 Gl G Slles (0aiSSeS 9y o sdliion 1 g 058l o sty s @ ollas (slagys . ol
Ol el L3 500 9 ol (ili8l pol ol Y5 oS el Al Roli8l ondo (L3 0 (ST 50 e (Slag s 15 pe3 ) sla Ly
Sl yo93 (635S09) llio (ol 3 canllo gl 4 (28T )3 e (slag s (sa8de Jialidlg o (pollas Caomns & iliwgdyi o STy Jolos
Wzl 028 o s )3 | geluwo (glng s s 4SS go A5 o3 apmnl 21,31 (54155 g 0ol 3lolie 4y (g0lutol S laYIS Jlamsl (g3l diges sy
20 TuPuo 24s O)gody Sy gy prite Slad |y 4l by 45 398 o0 0315 dawgs o Jaiie 313l o YISyl (peas (sl o2y dde Jo S5
ol 0 coub S]] oo 330988 oy dulis ooy gl 380 (sl Jollyginnd (Jas ¥ olre mitaw S 3l ooliwl b o 5l e - 0paS oo ka3
cBge (g3ldel 150 e ol laliste pusto dde (Ghuydelipy Jde 1 e . anl o a3 S las o la ol ile 0u55 Jleas] 5 Loy
2 8150 & 4l Jolos 5 QLSS aloxl el (clogyes yoytuss 55 SISl o5 go asetis odsdapml Bblio (S055 )5 (oo g5 515 5
ly o3yl 0,559y . 00 B3l dlaad (yilsy 2 Tus s 50 (omaw ol sz S Jlas 10 CBua @l cuwl ot 48 jlas 15 caisb Y330 g (Slwydltal
el sy 5,505 e Lyl (gl silorler bl lolcouiS oo Jlas V¥R) Sl 5 By olulsyT s

b gpzme (f4d5 o o (U cpeluo Moy o Fluyolio] (oo Copdor galS (sWells

A Framework for Optimizing Disaster Relief
Logistics and Evacuation Considering Armed

Forces Role
Case Study of Islamic Republic of Iran Army

Mehrdad Niyazi Sheshnarmi'*,Rasoul Karimi-Taher?,Masoud Rabbani?

Abstract
Annually 70000 people are being killed all around the world and around 200 million encounter natural and human -
made disasters. Thus crisis management and especially the effective management of relief logistic activities and
evacuation of the injured from incident areas seems vital. Some important activities when a disaster occurs include
relief logistic activities and delivering these items to the injured people and moving them to medical centers. Military
forces due to their potential and intrinsic capabilities as an aiding force play a key role in disaster response activities. In
recent years the role of armed forces in response to crises has increased due to: the growth in the frequency and scale of
natural disasters, increasing interest of the armed forces to take part in crises response, increasing tendency of humani-
tarian responses towards the militarization. In this paper a two-stage approach is used to optimize the transferring of
relief goods to incident areas and evacuating the injured people therefrom, considering the role of armed forces. First,
anumerical model is developed in which vehicles are accounted for by integer rather than binary variable. This model
is used to determine the number of goods and transferred people. Then by using a linear equations system, the exact
instruction for vehicles is determined. In the proposed model the degree of injury of victims and the possibility of their
survival is considered. Also in mixed integer model, the location of temporary medical centers and Local Distribu-
tion Centers (LDCs)near the incident areas are determined. Armed forces available facilities, including personnel and
vehicles that can be effective in relief logistics, are considered. The ultimate objective function tries to maximize the
number of survivors. The proposed optimization approach is applied to East Azarbaijan earthquake in 2012, however,
itis capable of being applied to any other similar situation.
Keywords: Disaster Management, Relief logistics, Evacuation, Armed forces, Natural Disasters
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