Ve 93 ) gt 0 § i i Al | ool 3 ) il

e 1) st Y o> <F 0yl
Qo utige Mol ot 4 550
o FoY—F15 i

ISSN: 2008-4870 http://IJIEPM.iust.ac.ir/

L

"

3B 50 g Cs (S (g 1 ydoli p Juo S A
Ayl

& (295G

(S (G0 9 s (5355

R Goals wlols

apsbe ) S5 gelsr Lol g8y 5l (36 Sl 5 b qlosd 5 ad eyl S0l £58
34z STl ooges abg e o y3e SIS 28 5 (2909, uz 0¥ Slags i jasl plox]
3979 2B LIl 45l g 00 ROl (o2 Djge 4 I (al plnl ST Ele
Joloe (Fazmn g slul Judo a4 dlily s ol olnd 5 55,5 ol b Sole> o Lol Sl
Slogaas 3561 gly 5000 iz 50 s iyl ()28 O g Ol plnil 550
oo S G (nl jo jshiie (e 4y )10 052y (6 S peeal glo)lnl 5l el
@ gl (Sead DLl gl )5 sgngr S b (St yaelpplsl cux (L,
LY 5 Glegae o sln ) (omlie Slovoai (i @asblnl 51 B 09,5 oo ail)) 43);
Jol> 2D i g a8 pdy Oj90 @lis 5l oslitulign e B oges ST 5920 @
A3y e ol el 50 e Sl SBlaal 1SS (285l S p &S il oo S
Egerme (il PBlas (gudod pl jo 4Bl dawgy Jow Buo 1l sl jelate ren 4y cl
Joe o e Conl oals Gl aais S Glogdas 5 YIS ouis 085l slajls

o ot gyt Jlie Sy B o Jos lpais

(2 Graebn ol Cunse
Stz Sl

Wili 4 a5

Sloygs wiz ( 2V iz

wlabadl 5 Tadss e 1 a5 Leton, o SLia nee 43 &
B Sua bl Jol 50 5s adss Slles 4S5 ok (S
S (St Sleladl g 03ls 2, lsT 5 5l plegaas (sl
aalsl (g5 Yo Dae U ongaa! po 0 slojls (g5lwos gl
hoils g yolz dae ol @dge ar (wytwd Gosb ool 51 B b oo
5 o5 o3 LS Jaigder g asle wald Lol Gl
O oalpls 0yl ol gl sl 1) slir (n iy pyoan
Wiloe o S Copoe dlils @ muly plisl cwnd cus
Shld Glgiss St Sloladl canlis o b aS1,>
ssbate (e 4y ol alS gl v U a5l ool Sl
Slaldl spaebin cuz | Joe b el 5 alie ol o

bl )l i)y 4 o oSoly 50 Sgug jskaie 4 (S

3. Evacuation

doudo )
5 ol sins Tl 5 4B el Easly> I3 4 4z b
& fap 255l Sz by D3 Glagle 0 9>
Bl (nyee Sl (S0 e B 4 (598 Dol
@ Jby Sl ol clles Wl e a5 el d 5Sde
sl 0 aS Sl 5l ggi g0 S jokay il anils of e

ARIAIYA : g0y o,
QlPINY (gl o,

3

(b qwaige caSluils sliul ¢ Hle ()95 1dllio Jotmo oddow o
eshghi@sharif.edu «a )& sxs olSiils

oy gl Saio oK iils ‘@L:.o (e 6,‘5& R zlo ¢ ;ﬂ:u S0
m_najafi@ie.sharif.edu
2. Disaster

F ooyl —TY als -1V wiwl dgi Gy oo g @aluo owaipwn (Mol (p 4y pls


www.SID.ir

f.¥ A (M0 g (s 085

W35 4 (2955l 5 50 dgme e (S 3540l p Joro SO 1))

i 39 4 Olsicon |y Gl 5 Satd Sl S o
P Y Sozd @ bgye Gldadl Jgl aiws 0ged punds
Stz 4y by Sleladl pgs atws 5 00gs Sl oy
ojem cpl 51 (S 4 aiidS Slidon cdél il go logiuas
ailasls

5 4w 41298 Jlo o VY] Slis g ogl wiges olgie @
Jie s it VIS 1 (sol e Jiig e il
Sy 5 Yloedle dagls ( Si5 Sl 5 psly) (ool
g8 wiz LS pe 50,5 oo szl 3%, S 5o Sl
—ode el o Aoy olsel ldas (gl Jig o> aliws
a5 DY 6,500 Gados 10 V22Y Jlo jo Gliixe opl ool
TS 9 Pl JeloSsnia g 4oy 095 (LS IS dnngs
Llos STl 5

S 43R S5y p GBS (nl 5o oad &) Jae 505 odes
odd Gaiod Gl 50 5 (@SSl o 4 (A 42 5]
Ay a5 ol cpl cily axgr T 4 Wb &S Glass el
ol Sligad sl JBgdex slacolon;) @l 58
S mends adloe slezel Jlps 5 G LB e
S5 b slallin po Yoo ¥ Jlo yo Vo] JLelssl 5 slSmg bl
sl Sl ol B o e oy gSola 5l oolanl
Slae Jo Cyz 0L, o Jow anwgi 4 allis (pl jo .Cl
slocld (SSU 5 Sllee Gupley 180 6 S peea
R PRI VES RSP TP SN T

e 5o ol 4 Y o [ELIET 5 it
©olaal sl osS5enly o pliebl pas (gl Jue cu
Suz glal> e 90 (Bolai slasly ol S g wSlop
Al axl plls @ b osul o JEsde> el
3 o &)l Jow arwgd dyplaaze o gaiss pl j0 lodged
g5 a3 LY wix qahd &gt a5 Wlasls, [VY]
Sbaebl pas @iz cal e oSy sk woogy JisJo 50
sl adgl SV Cuzr 5l 9)90 @lie (oS ;0 35290
moly Coaglie Sl g OV 00isS ags olie (5 pdy ]
w8)S I8 sein S50 b el laojex o bLS, sl
Oy oo el 0als plsil 0je ol jo a5 Sliass Ko 5l el
Jlo 5o DAL (Les 5 e casls o,lal [YY 4 YY OA] &
38,0 LYK Jaig o (gl ddan iz Jow SG @l 4y Ve
Oy ead &l Jaw ilaSle ol slaasxld 4y muly
Jhasle iy a4 aS adlb e Bos al A gl Baas
i alows o cabg Jolgd AalS (08l S oS

2. Loss of Life

JURTPSSERCURVS FRRRCHT 2 JNEX [RVPCH S SR O
ol 5o ol Slidos 95 B g ol lo)93 5 Sl Coenl
o) )0 &5 (Slighod asgeme (IS ol Cowl 0ud ploxl 0jg>
i 09,5 90 4 et oo 1y Conl ould ploeil anx B Cy o
p b a5 Sl (Jupae Slidod dcgerme Jsl 098 3503
sl 3 2l GlBl s sse sbml )3 (oaw (AS pealie
ailals 1y asmxld co pow

Lo [F 57 ¥ @ o)lgs o 039 ol 5o oads plomil Sliios )
[V &l (Solel 56 a0 bgrye [0] (s 5 6 puSin 566 &
Lol ceils o,Lal (55lajl 56 4 bogrye [A] g gl 56 4 bgyye
S ik w09 (il 55 e plovl Blido | g0 09,5
[y ol cpuols 0 0oy 5 axmld Co pae (oS oBays 5l as cul
o5 sladae 5 pealie al)] )3 gun g 03ld J1E (pw)n 950
olael 0 oy 18 S Sgupe S Tax sl b g 50,5 digy S
L i sloils & Glaie 09,8 cpl Glaiss cdwee ijlo |
bl go Gl g GuSd

ol ey g asla gl cwad oladss 5l oje> cpl aldl
38 4 bae Geis cpl aSuls] 5l all e Ae ans Sl
o5 Dlidos 4 (23l Sl adh o axxlh Cope (0S5l
4 g 03,8 50093 (S b K 05> 50 oud plxl
ald Cypae gl B ) ead plnl Doy paite (o)
gl o Ai1S

Y aiz by ae aiz b Jaig Je 055> j0 aLldS 0 4z 51
VAAY Jlo je (] (s, ciges olgie 4 el oy plomil Sliios
A S 5 S den e iz b VIS S5 e Ky anosi &
Sl 210 5 (gloyg0 iz (653,06 38 5 ud b Coogase b
5 Jaigde> Cuz oud Jomio glaanie ggeze ol 0 &5
)l 4 VAAY Jlo o [V el @b g ol oad aaS 13 0,058
e s S alto (sl s s3,a0b oo Sy
5 Jag o sloanja 50,5 dieS ol Blaal a5 cul @izl y
3 Beiz5 gl Lol il oals ools g glde oS i
INT as plol @b lawg VAN Jlo 0 axsls @ guly 4
b Graely Jao Sy a4 Gdes cnl o GEe )
JBgJer i biluy uisley asly (e Cwx
3 dae cpl 4z STl aisloyy aexld blie jo puxe> slalds
G2 ydgl Lol g0 axzld 055>y ouds &l sla o ]yl
oS yolas el DV Y] ol o alosil ey (! 5o a5 Canl g0
losls )38 e 1) eioss sl iz 51 g,k

1. Disaster Management

F ooyl —TY oo -1V wiwl dgi Cu oo g @aluo owaspw (Mol (p 49 pls


www.SID.ir

LRV Y]

W35 a4 (2955wl 5B 50 Sgny S (S §32540b 1 Jo Sy 4, f-f

a Sy Sl 5 VIS clol) Lol g4 90 ol Sligios
o S o il eal a8l pay rex (Glegdas
Sl ol ols 5 plegnas Jlo ap (S, =il b
Logoog loyesp Y Lol 4 Cod (5 5VL jlws Culsl
Loy 2oz YIS slolss

a5 s e plas ead @l slaJow S8 awyp Les
oolitul 990 Dlindos (pl )0 (ilw e oz a5 oleo S,
mJoe o Jol anws el s BB s g0 4l a3 313
g7e S g3l pgs atws 5 VRP Jao (ulul 5 g5l
st (s 9 odd atuie Jeo dolie g g0l (Jol 9,50, 50
odd Guad wolie 5 ool I G e sl B &b 0)F
25,5 JSlas>

2 50 0l e paduas L YIS slaws Bro pg0 0,55, o Ll
2 Olaghas dolie 5 sole g 03,5 oo pasuie 450 5l L
i 51995 o s s Sy Jon b S Jl>
Syge 3 1) S Sledbl sl 0,805, 4 Cad 9,505,
do ooy Ll ams e olis Jom Jbo 0 plegaas b LaVlS
oy plowl wliass el ol ol 0,59, 4 cand 1) (558
Pl 25 5l e Sl oud Jae Jol 3809, elel 2 e
solice 5 sols coaws slp g o opl yo V-] s ens
R IR DRVAPC K BSCT < ) ORI PN Ly
- Sais 3 0al 8l o YIS solee peitay o Lol Jow
S5l

b ol & muly 059> ;0 oad plasl wlidies a2 51
St 5 85 005 e s Szt Bl Bl o515 o
el dges plare 4 008 bl (Aly Ll Sliies
LY siymelin & o boojez ol 53 oad plonil Slisios
Ologas 9 Y & 5 Jom o ) hled b g aiSlo (logras
Jo 5 Jom @ zy Slais Gl o Les wlad S5 iy
025 35 i sSEaly g2 55 oVl a1 85 5
1) (oo ol ()1 Gl o (lgie 850 4 a5 b o]
354y bl Y 5 plaghas (St 554l sl
Ologan 4 (S, ol 0 45 wles l)| (gm0 a2) pgo
basgs 5 podas s Y Joo (s3ls 5 00 i Cuglsl sl
20,5 astine Jas

Slas)gly G (nl (39d odd lgie Lably gb) » epdle
Ol 4y lgs oo o) dlex 51 aS o)ls olyen 4y i RSN
9 Foye JB g Joo Sz povas g VI (S5 B g Joo
Jo 4 Sam; 5 L Gileesjsly @lp ol uals
lp Bz 4l Lailug slacbld (285 Jla jo g legaas
2 Jom 4 ol ladis alews 0 4S5 9k pgas 5 VI Jo>

[YY] e 5 coao mizmad yiw slaole; ggame LialS
wiz gloyge wix  (Sowad Jaw SO Al 4 YN gl o
St Siyaelip oz sladi awy Wiz g VS
Jow lansls y anxld 4l 5B y0 Jocagll 5 poe YIS
39,5 aeS a0l gl a5 oy Gua &b g slls je5e
Jlas 4y pgo Bua 2l g aBlyy oails ools muly slalolas
el €S0 e ley 0gel

~asby gz (2l Jae o @l @ 5 [YY] o Sen 5 g5
—aieS a4 ol yo oS Sy Fewly 5B 50 LYK Jaig Jo> (55,
035> ;o Wiy oo LY el ads bilug yaw ley il
Lol [YF g VFAV] w0 lgiion 5 Slagonas Setwd 45 bgs o
W Veee Jlo o IVF] ghlsen 5 mpaus o o a5 el
woles @l alal ! 58S PBlas cga (Jow dlosges gxw
Jbsde (yp & Byo Gudod (pl 0b aS o5 shiles
Ol 50 ol WIS & axl) iow md g asby logauas
5 sbelsshucaal IV Y- f Jlo o oad plosl wlidss S 5
Blge )3 (Seiead Sryaelin ovyp & 3825 Gl yo LS
apse] 215 5 i Sl 4 WS Jlof gz ksl
Jls o [v¥] G0 3o ;0 Bixe ek Lies ailaizlo
St gyaely oz ol Joo SO @l 4 YN
by gl Y 5 Glgsas Jaig e sl byl
Bud g 009 o, oSl Bro adss Lailug (9506 Jaw jo .coul
adss bilug ol Cojeele slogley ggemme (40,5 dtweS QT
Joo ool bad il plagias 5 sl g3lo 03,51
Lg)"‘i)l" LY) .'09;)..:: ULA) 4).2..: ULQ) » 05)'{.9 as w‘ obs,oj =
wles bl 151,

Wlodges o 3w [Vl s clidos opl 5l (Sl slaws adl
5510 0 pogdian 5 YIS Sz 0355 90 0 50 (65,40l 4y a5
Joe S all 4y YooV Jlo 1o o5 Gudod Guios ol (o
-l 5l Y &g e (gjlweXinlon g LRP Lol
JBsdom 5 ononaml (55 50 misi S 4 ol (Fass
4 oddeaw! >y 5l (o)) oo g podas 3l 3l
O s ples Ll id 57515 51 ae pgas 5 VIS 9,90 98 4z )51
ol e Sole 4 cwlonis a8 )8 ai o fel> adss Ll
0P8 9 ol dx gl Julo adas Lflug Ul 5 colild & 3udou
S 1) segdas g YIS jo o Colild 4l alws o 45 ool
5 Ologhas fgazme (giludias 4 55 Juw Bua b Les
ol e wle il asb s eoly Ful YIS

F ooyl —TY oo -1V wiwl dgi Cu oo g @aluo owaspw (Mol (p 49 pls


www.SID.ir

fe0 A (M0 g (s 085

W35 4 (2955l 5 50 dgme e (S 3540l p Joro SO 1))

b cwlie slagiyaaly atlyioe @l @ Olow Glpse
colin Hlpl SO 0gzg a5 ol alpd sy aies plxl
o B 4 6908 e Slr spyaebn g S peea S
aled &l Jowe cal o] 5 Badzs cpl jsbate red 45 0,
L il b 555 Bl 1, Gl slasaials b
@555y ol Bua Ysane muly Lulyl o aSul 4 azgs
Joe 5o Cal 00 0351 slajls sl Pla> oz gy
55,5 Blod Uy a5 el o x5 ko el o o 4l
05551 sl 45 50,5 @)l slael o Stz oadly Ll
J3las o 3,a0b 5 0,98 0 1) Hlegiuas 9 saudeaw] bli oais
25 T a s Sles )b ones 398 Ll 4 azg b ojle

(ks ylow) Slasl &y bgy o bolis g (pals bl Lolas blis @
ol ateine ] o Jolsd g

)1 092y calids slaced b b adis alowg g5 aix @

Y sade iz 4y e Sl Cenl o6 Al alwy S @
A5 o>

Oloyen jsks Y 5 posas Joor 4 5088 aldis alwy Sy @
e S50 Gl Lol adds diwg Ko Oledy s
il Lo YIS pgocae Lo

s B3 4y e (Sloe LS )0 (segrae by sV e

5 Solie adi Lilug cm logaas 5 YIS Uil sl
ool pdy Ol (Shs bLE 3 5lxe

Syl i Liley @ bgye Gigy e codbe
Aligee 4 i Liluy (sln leghan it glgl 4 b e
a5 Cewl ouls 8,8 Les el asrie pgaas Jo
el paseiie VS LSS 52 (59 5 o>

o peas b Y g9 e oo 4y 0B 4l alwy 2@
sl

ol Sordy slp olaal e kg ol e cod)lo @
ol Ol g Lol Gline (izmen g loghias iz
il e Laseiis a3 0 5 o0yl 35150

3,9 357y Solite Coenl G o L pytas g5 vz @

shlo adi blug o)lse 51 o)l jo Sl 4 azgi L@
Lol gyl 5l s Glogiae (loyd S o3Y LIS
(Sloy 35 o b Gl jlom 4y JUitl 4y wieils posae S
A 050 padias oS 20,5 o A o 0351 (30
ol ools Jgod abge (Sloys S0 b pliwslen &
Jo> Suz i alowy parass bro Sike 4 il
a5l ool 5 SO b 05l sies 4 pyaas

iz opl o gile 4 il ojlil wils pgnas L YIS
S5 0 pgdian L YIS piasd gl 5 adss bilesy slaco Ll
IRWA ‘5>l.x._> dz>oi Ql A i Olagsos 50 45 oad w)i

el
&S johilen il oo Ceond il lile Alie opl (LS5 el
Clidi jgye g SLIS cwyp 4 SO Cand 0 0l cvalin
Ceomd Ll 4210 5 (,50) de B 4y Fesly 059> 0 0uls ploxl
e s g ai3loy T 0l b g e (odads oy p @ 90
L o Joe Jo il oo anngd an Cand jo abgye (S
o Oy90 5l Cawnd 0 Jeadi Ohear Sl Sl ool
QMQGSMHU]Q@Mﬁ5w;)|)§
al)l g omez 4 j8 GRS Cwend o 0l dalgs asl

o Jodxi g 4 525 .Y

Sl o b il el sl anrls (Sueey )5k
Sz @S Wiy ol Glle Al ol e pay oS
3 oolatal Liools atwgn Julow g ez juli o jo (glaSis
S oS WS e &5 S B e, sl SsalS
Al St JBrd g (Solal Ceals b wals £, Ayl
= G slapb 8wl clml A Rl ole
3575 589 Doge o ol 4 (@sSEly 5 Slilas alS e
Al asle

Sleboe 5 (Seiad Sleladl az ST aldS C)ld 4 4z b
sl g o3 iy 4 (5SSl Sy e Ll I alss
Sl ohlus 5 S eir Sl Wiy oo Dlladl pl cos s
oo a4 g b St loladl Lol wsly anils a3l 5 b
VS Ca U R VGO I RYYCSSPR P SCR NURCON B B
5 bl Sl esscanl B 5L 9 90 slaYIT wl al s
5 Obegrae sl 5 as abgrye oSl by Cews
3 o5 9 peas Sl e 5 095 Ll g w0 LS
Doge 3 5 485 18 (S 3550 (Sen Oloj @ o
A0 )8 e Cewd 5o Hleyo ST as 3ls

5 Y i 95:aS b Vsane ulpd iz o S olx]
maab plodl 0)ls 3925 Aty (2555l Cwa JhigJes Liluy
b 2555l (o250l g 2l Goe 4 S cex cwlie )
o553y Slolhd ol Sl s o DUl g mlie 4 az g
0l 53 oogeS Ygase a5 SgS Wolg> 10 ax ST .cul
L 5saebp onl asilg oo Ol lpde 09d o0 odalive jiaS
ol yi5 55 dol> slal azsliz (Jg wims ploxl (Jo5 JBu> b
33,5 axxlb 4y fos (F)le 4 09, Sl SosS aihie S 5l

F ooyl —TY oo -1V wiwl dgi Cu oo g @aluo owaspw (Mol (p 49 pls


www.SID.ir

SR G0 g (s (50 )55

A3y 0955wl 5L )0 dguy e (Suswaxd (539 340l g Juo S5 431, \34

Joe sl )l .z
Sy ok °~‘-°=MBig
toley ,oMoS 00 g5 Y5 slolss lyue:dy,,

Lol oM oS o h g plagnas e cdw

toley po el )0 05250 @ g5 VS (5o :Supy,

M o5 a5 00 03ls Larass A g4 3lile YUl :Surp,,
t oyt

bugs 0P oS 90 (b sl s 050 ly oloj L,
ol Lyl )3 el g aldis aloss

S a0 o;)atQu})oJV@@&swsolm:aV&
Agd o a8l

b oles 12 08 o M ggipgaan Sindy cod )b - WSupy,,
a g5 VS o9 W,

a g5 Y 2> :C,

V g5 el g 4 bgsya G3j5 a5 :CWY

V g ali alwg & bgs o ooz o o :CC”

£ 4l alowy & bgpya B g5 lagas slass byl : DV
v

A g5 VS 4 by coglsl: P

h g5 pgran 4 by pe gyl : Py

4V el alg 5l 0at e 0 g5 VIS sl : TFp,
Eoleg o1 los 0,5 o alis Lilusy Lo

4 i Lilug plo 5l oads Jitie A g5 W olows :TT
toles 1 Slo 05 55 Voggh anlis alows

g5 4lis alomy 3l o0 Jiia fl g5i pgs’slass : TFDpyy
E ey i sils 05,0 anlis Lilug lo 4y V

adis Lilug plo 5l o Jiio N g55 pysas slaws : TTDy
ooy 00 Gle oS 13 V g5 adis alows &

Db 00,8 S >0 0,5 IS ey 4o =K'

Slawyo P oS &l ploy 3V g 4l alony
} sopt

O yganlpd )
S5 1,0 g5 G Jo cublB V g5l dlws
- AC’
Oyl

\
Sl }:AWh"
& ygan) pd (o ’

0499 LSLQ""‘ i 9959 alas) )l oolaul Oy94 LSA.J.Q .lajij.
S Lol ol Las il o oolizl LB (530,406
“aoly Gley soo,go yo aSll 5l akads o o aldds alws

0,08 3529 53,

2Ly Joo arwgs Y
@ Ceomd (pl 10 (8 Cond ol ik Blo S 4 axg L

w20 o0 dbbgie by Jae il

o 5lo i ol g AT
yac gosxo .l

Srptali Sse o T

Lolss blss degomme :CD

Ol blis acgoze :CS

Loyt los 4y bogy 0 bl dcgomxe :CH

oo blis asgazs :Cl

YIS a4 bogy o degorne G

Lolis bl 1 e blis alS acgome C

Loyl Lo 51 o L5 adS dcgazo :CN
C=CDUCSUCHUCI &5 5k aSiis blas oS dcgamo :C
s Lilag 4 gy pe asgae :VS

Coegiuan Elgl 4 bgs o dcgame :DS

Lows ylois .

obej & bgpe oxilad TS

ook Lol bl a4 base  emles um
meCD &|CD|=M

1€CS &|CS|=L  aSy sk sl blis &y by po 0o ylants o
aSooek plwjlen Jold bla 4 bawe odleds
qeCH &|CH|=Q

GEG&|G|=A a5 ok YIS 4 by o 00 jles
WGyl asls bls a4 by J5 enled P 0
0,peC &|C|=0=P

Sojpgky  ads Ay gyl 4 bape onjled W
vels &|Vs|=v

ieCl &‘Cl‘zl oS5k Shs 0,5 4y by o 0 lecs o
Jed  Jacgeme & bgppe onijlass j

NeEN N acgomes a5 bgyyo onijlots

Ak Cowgaas g8 4 bawe ouijled -h
heDS &|DS|=H

F ooyl —TY oo -1V wiwl dgi Cu oo g @aluo owaspw (Mol (p 49 pls


www.SID.ir

SR G0 g s (5055

W35 & (2955wl 5 )0 Sguty Cu (Siwd (31 500b 1 Joko Sy Ll

00,5 ol loy 039250 V g5 adas alwg al.us;avvzt

Ol & Gl (S Joo ¥

oo oad s lasie 5 byl lis 4 arg b
Vbly, Ojgar plegsas 3 Y o (55,4000 cur (S50,
o9 ..Ub‘? Yo U

hasle a5 o)l s92g il 4 sl yo Bas g5 g0 IS sk
oy Jhdae ol do o sle Sl ey g Baa 4
ol 00l oolail ‘591)?5&)&.[

Jowo s o 0

PM )T 50 g5 YU (sly 0ais ools uly slolss qdev,,
L ob;

Gty b as m oS h gy logaas olows :dew,,
il ods 5 ol Lo
WQOo)fjltob})oJV&ywwgolm:ngt
WS (0 S P oS

SV sy adis aliwy by Jlo)l @ g5 YIS slaws XY

aopt

S o ES > P o)S o 40 0,5 1T oy 0 a5 [ o
.. . . . mv
SV e adis alewy Lawys (JLo )l g55 pgaan oloss hopt

Coms 430 05 51 L loj po g 00,5 &S5 > M Lol alai
Ajsaufypo)f

H M T
MinZ, = > > > PB.dew,, o)
h=1 m=1 t=1
Min Z, = ZA:iiPa.devamt P
a=1l m=1 t=1
Subject to:
\ L t O | \ Lt P t (T’)
Z Xa\émsK:omt Zzzzxamps zdamszsurpamt_de\/amt vaCD'aEG1t€T
v=l =1 s=1 o=1 v=l =1 s=1 p=1 s=1
Vv t Q O v t Q P t
ZZZZY;Q;S Kot +ZZZZthpS +> dw,, =dew,,, VmeCD,heDSteT ®
v=l s=1 g=1 o=1 v=l s=1 g=1 p=1 s=1
vV ot p t
Z;Z;z;xa,ps leupaIS VaeG,leCS,teT )
v=1l s=1 p= S=
Vot P t
DD Y < > dw, VmeCD,heDS,teT ®)
v=1l s=1 p=1 s=1
vV O t \ P t
ZZZx;;JSK;OH DD Xy.=0 VaeG,jeClleCSteT %
v=l o=l s= v=l p=l s=1
vV O vV P
Zzivh'gxs Ky — ; Yo = VheDS,neCN,meCD,teT )
v=1l o=l s=1 v=l p=1 s=1
O
Z;ix;m <Myg;,.AC; VaeG,veVS,teT @)
=l o=l p=
M O P
z;;z;\(hfg;t < Mg AW, vheDS,veVS,teT 04
m=1 o=1 p=
o L L P
ZZZt‘,XaO.S(KJO.t Kin)- D X =TFY ~TTY, vaeG,ieCl,teT,veVsS v

o
'L
L
w
'L

1=1 p=1

F ooyl —TY oo -1V wiwl dgi Cu oo g @aluo owaspw (Mol (p 49 pls


www.SID.ir

S (M0 g Flas b9

W35 4 (2955l 5B 50 dgme S (S (§ 325400 2 Jo Sy 4l FeA

O M t M P

SV (K~ Ky )~ > Y™ = TFD}, ~TTDY,  VheDS,ieCl,teT,veVs an
0=1 m=1 s=1 m=1 p=1

L A

D> XaopCa < Zyy.CCY YoeC,peC,teT,veVs Ov)
1=1 a=1

L A

DD KagpW, <Z5, CW" VoeC,peC,teT,veVs 0%
1=1 a=1

M H

D> Y <Zy DV VoeC,peC,teT,veVs 00)
m=1 h=1

Z(‘J’ptSMBig.t;’p VYoeC,peC,teT,veVs 0%
0 s t ot Ov)
DD Zo Ko+ avi =aw) +> > 77 VpeC,teT,veVS

0=l s=1 s=1 o=l s=1

V M O t V. M P S t (\A)

mv v myv

DD VKoo =2 > > > Yo < > WSup,,,  VheDS;qeCQ,veVs

v=1l m=1 o=1 s=1 v=1l m=1 p=1 s=1 s=1
Y >0 & € Integer X 20 & < Integer Z >0 & e Integer ()
dev>0& e Integer dew>0& e Integer avv>0 & e Integer )

Sgdsn e g 039 AD 40 S9z e JA 5 Joo slalydgus
S Sy by D 5l abal 95 (rm potas by Y Joo &S
Spdy Oyge dbgrye Jb o2y Dyge e JE 5 Jem ol
bla jo adss aewg oslaws Jole slesl 4 5mie (VV) Codgasme
‘A"SLS" UMJ (\A) [GERTRESY a):>yl.l 9 QQ;GA 4&».».4 aliseo
Sleye 3550 b pliwlen G0 cad Cdlie legdas olass
3o b pllon Gl @Bl ) (i siapaeliy 5loyes o 50

el 00l iy a3 s Bl psits 55 Ll o ol Gl
Al 0,500, 3 eolaiul wl lee iy aS jshiles Lo
1)) e 4S5k ab als > oloj 28lS 4 i e
e Jl 4 0,8 VP L Al Sy sl 3o () 5o o
U’JL: Y¥ @Lo) 0,99 g.i) L J.&U 9 J.o.> alisee dla..w9 Yo sJ.D.vs
abl, 5 g5, 5 CPLEX 12.1.0 § GAMS l331 a5 5l solicil L
Sl g5 oaijley g 4G DDR3 il> akiél> L ol yen
aids gz 5l a5 o Pentium T4200 @ 2* 2.00 GHz
@ pY b Cews dge Dlgz 4 g 0als J (a8l YYA/VYR)
WCodgaze YOO b dle b pl o cal (S3
Qg €9 5l e POVY g ainS g6 5 e YAYFVY
O 3l i Djsar LY YIS a9 0 cdlae cole,

O 9 00 dge (V) Cudgase) Jol Baa &b lal g1 5
Cudgasme) pgd Bar b o Jol Bus al ilagSs aigs b
e o 4 (F) g (V) slacasgame 00,5 o JBla> ()
Sy Olagias 5 o0k 0051y (YIS slasls Gliee ouisS
Al oo o] bl )0 (63,40l ol 5l 0y90 @ ouis
25l Jlo)l @Y sl 4 S e el () Cudgaze
(F) Codgame ils ol cavs ;o Y 5l i oS el
250 edudeam! bl 5l Jloyl leguas slasd 04d o0y
O 32 35z psran S iy siyalin by 5l e
podas g VI Jo Jolss Sl (A) 5 (V) slocusgame ails
53 oghan b YIS e a5 wiS o redl g el Sloo bl o
Ol 5 0392 4l Lilg @y bgrye (10) 5 (1) lacysgoxe
Sy iy & o> g plagian b VIS s 45 o
sl azsle 1) paaas b Y ol o collB a5 04
VS ol olhee Sl o5 & (1) 5 0)) (slacysguns
ool Sl bl o Gl s biley o legaas
5 039 4l Lilug cdyb 4 by o (VF) 5 (V1) slacasgomms
Ay Sy Al S Y (fipn 4 AT o (ppe
il ol G5 5 e Cedib Sl G Je> Cux B
adss biles 4 ollb pgras jacass pac (V0) Codgisme

F ooyl —TY oo -1V wiwl dgi Cu oo g @aluo owaspw (Mol (p 49 pls


www.SID.ir

f.q A (M0 g (s 085

W35 & (2955wl 5 )0 Sguty Cu (Siwd (31 500b 1 Joko Sy Ll

bl plo b bl ol bLS | egos 5 ool blis 4 4255 b
W Jo Cgzr cemlio (St 650,000 ool (o 4l

osles @11, pgoas g
£5 Sz 5 VIS £33 90 aSed pl 40 45 el o o6 Lias
w P Ak 9 S gs Ologhas 4S5 sk o)1 3925 pgas
@ Jo wiejls axi )0 g 00 (F9 g (el (legas
b oaw g5 glogaas Hi i jslite g,00 5l asies ol lon
Coenl o bopsd g5 Qlaghas Hz o 5 oA ol o yd
S5 V= Usaz o j5 Y @ bg e oledbl aisl o +/Y

Sl 00l
Y @ by o wledbl ) Jgue
s W(a) C(a) Pr(a)
C1 Vb Y A
C2 \ N ¥

dw o 398 Al 09l o0 canlin V- ISE o a4 jshiles
0 Ay g5 )z 5 0o (k5 Sledlr calse S e g5
igealS 5l atiyle 4l alews £95 5oz ool e 09250 ]
by Ciseals Gl oF 5l a5 Gui¥siel g nsSila ol
5 podas 5 I Joo Clll usle VI oo oL
Jilog 4 bgy e Sledbsl ol 1) pgas Jo Cobild iV g
@ by Sledbl bas sl ouls ools lis Y=(Jaax jo adas
Ly 5 oaiS ol bl daplio lon cabyls Lol

alss Jajng LY) Jog.g).o OleMb| ."Jgdq

Olsieds = 00,5 o @555 et slooslsils (ool 4
Joloo Wl oo ool bl Luld a4 an SO aiges
—adl 0yt g 9o (o pls) ol ¢ l3e Slgs 5l (slaegazs
S olair ads Lilug slass jo 2 (Aly Jlus ola
ABl g 0yl blas

oo 53 @) i Lilug 4 bagyye piite 5 4 429 b el
el aalg o ol 5o ol il ol iolsdl oo sl
St b (oa8ly Plae )3 59500 Joe ) (003 Sl 4 550
205 5n9) > olej

S oy 4 S ool )3 0dd Al ool Jae 4 4z L
Ve hls aSad el 00l 5,8 Jlie ol jo il o0 Jle
sles V=S wms o 7y Ay ol 0,5 90 0 a5 ooy oS
Iy gl blas g lagyliss o Lol bolas )5S0 aSiils (g, quas

wd o lis

muﬂunm.
fllnli D
mcmuumnmmmzm@
numuumo
mmmmu@

3 0ommooo oo

0mnooood — .. —

000000 00 «eeeeeees

okv

adi alowg CW(v) Ccc(v) DV(v)

Vi 5. b - a

V2 Yoo A\ -

V3 €. Y. \.

V4 - - Y

e..\.).owai so,F 10 ylogauan g Y5 slolii &y bgy o ileMbl .Y Jgo
t ¥ \s q ). N
Node N3 Ns N3 N5 N3 N5 N3 N5 N3 N5

Cy ¥ \e Yo Vo b Y Y. Vo ¥ Y.
C: ) V0 W Y. V0 Y f \ \
H; I\ Y Y O Y \ \ - - Y
H; Y \ Y Y Y Y Y Y Y Y

F ooyl —TY oo -1V wiwl dgi Cu oo g @aluo owaspw (Mol (p 49 pls


www.SID.ir

LRV TS

A3l 4 2655wl 5B 50 Sgup Cuar (S (5325400 1 Jow S Al

e

ASh &y oy 4BLo aulis Lilg 43 by po oSl 5 Jgus

obe 34 V1 vz V3 V4
N; Y
N; f

t=) Ng 5
No Y Y 4
Nio ¥ \

t=y Ns Y

t=0 N; \

1y Liw s Loy b b 4 b2 o ledMbl P Jgur

Whd. sy Y ¥ s a0
N, & Y ¥ v ¥

H; Ng Y Y - - \
Ne & Y f ¥

N, Y o Y o ¢

H, Ng Y Y - ¥
Ne £ Y ¥ Y o

YU oS ol Cud g 4 bgs o ledb! .0 Jgu

Y5 by Yoooa YA
GAMS J38la 3 5) ooliiul dbgs e Jte o 355 oMbl & axg5 b
G )L)j:);slb | ijri > C .1215-(’) Y, N ! e " "
4 ; 28 & PLEX 12.1.
2 2 ol ML) O Sy 2 9 C No \& V& \o Y. \o
Pentium T4200 @ 2* 2.00 glas 9o oS3l DDR3
' S .9 S CI Nig Y Wy Y- Y-
Ol cwl S8 piY el oals J 4l £/TF Sow jo GHz N, A R \. o A-
Y‘DVVSWW&Y‘/\H o gdone VYFe 6‘)l0 o CZ N9 2 & N \-. Y.
Al oo dlgay i Nio s A TN YR
Aé A82 NF MZ M3 DNEE 0m000 00000 l:l
8] 8 1 N4
5 ‘11 1_0 } mg m00000 00000 O
7 0[1I5] 2 N4 00000 00MOD00000 O PP
Ero 1T

\

TN
0| |

000 000 0TID00000. oS>—pp P

00000 00MOMO00 — . . — .

000D 000 00000000 e

00D000 00@0m 000

A2 | M1]| M2| M3 |Des.
-~ -1 -11][N3
6 [ 1 - N3
- 2 N3
T1N3
® T N2
10 T1N3
20 2 N3
A2 | M1 M2| M3 |Des.
6 [ 1] - - [N7
8§ 1] - N7
-1 N8
1] - N7
-1 N8
7 -1 N8

Sraaeli 0590 0 aASh 4O poduan g YU Joo (532 yaoli o .Y JSC&

F ooyl —TY oo -1V wiwl dgi Cu oo g @aluo owaspw (Mol (p 49 pls


www.SID.ir

12} A (M0 g (s 085

W35 4 (2955l 5 50 dgme e (S 3540l p Joro SO 1))

4 g e 0dlo JEl Ny b Ny sloo S 4y g aidply )90
o by Hy g poae 20 Sz oley 5o diged e
eS o Ny 6,5 o 4 Ny 0,5 51 Sy alid 43 45 iV gual
bugi gy alid o g oas Jate Ny o5 oy s 009
50 Les &gl 0 o0ls Jlaz! Nz o5 liw)los @ ;0oSela
Hy pgacs S 5 Hy pyrae o (laz dbaxd) plo (oo
Jite Ny o5 )0 09290 (liwjlos 4 ui¥ouel o Lanwgs
Jol> 5 JB adss bileg olul> g Jlsl ogos Lias gl oo

Sl ol o0l ioles Y-Sy 50 ,L LYK

3 VS 5 5 Ja> oy Y-S5 55 e sunlis o jsbiles
@ e s o plas e Glagle) jo a1y legaas
5 Y aely Sl hhies closle a5 cul S
Sl 4 aas oo Gl |y plegas (siyaely (can glasles
o5 3l yusSle Lawgs miy (o )3 99 98 YIS dae iy diged
& sSle g (i el (o 5 eas Jiie Ny o5 4 Ny

Pydse Jiie N oS
Jie Ny o8 a0 cotn alasd 1o CogualS 5l oolitnl b peopun

me‘wa .]4..:5; léra 3 Na a)f OLABJ;.AA J..o..> .)9.,..:‘5,0

joooo)

M1] M2 ] M3] M4 ]De:
1 - N
1 - N
- @ N
T N
9 [T N
101 N

il R
[ I NNENINEN

M1

@ -

N =
15| |ooloo |~ |

M1| M2 [ M3 [ M4 [Des.
®)

@1
2

M2 ] M3] M4 [Des.
- (5) [ N5
(®) [N5
- N3
[6)) -~ [N1O
N3
[N
M1[ M2 | M3 | M4 |Des.
T - -1-[N7
@ - 8
T~ 7
1 )
T
[N
— 11 -1 -N8

G o%ol 0590 j0 Al 5o At kilwg JULS! 9 Ji5 09 .Y IS

- (NweNp) G (2l9m ol 51090 £95 podas 93 5 o 95 poae
et 9 (93 9 podas (b 9 G g9 pydas Zda Jo)
Sloo S G sy slooly 58 VI Jo iz (bLS,T sleel
Los ol oo (Ny « No) 5 lso ol 9 (Ny « Ni) o (N [Ny)
39 0ay8 diol> 0,5 95 10 90 5 SO £ YIS (694250 Cundg
a8 o jshiles .l ools las F-USS jo adsl 0,90 004
O 90k 00l od; sV oyl jo 898 0 cdwline logal
looyed 5l (Fn 53 350 o5 9790 LIS 4 axgi L
bhuge a5 sk 0gd o cdaline LYES sewS 5 Sloj
SVAY L plp SGogss @Y sl 090 00z (nl 50 639750
Cdy oo HUaml adl il o AIYVY Ll 90 £98 YIS sl g
o975 Ll SV Coesl o Jdo 4 S gy VI &S

olaws by 3l o 0 ool sols ioled slael 348 o j0
Sawi iy ole sl 5 oS Jo e JB ads Ll
lod adlo dited podas b Y ol a5 alis Ll
Sz sl b 5l (B 958 se onaline JSB 50 a5 shilen
~lgz 48y sk wiil oo 48,k S gz gl (S g byl g0
Sz g Sz 90 0 Al Lilug Joo e 4 a8k g o
Aibor Sz SOy adl alwy Joo Jae 4 a8,b S oo
N, &G N, 3 slosls adts dliwg CS > 0g digad le,;c 4@
Jelo g gy ailge a8k g0 Ny 4y Nyl Ll 48)bS,
35 E58y Dyge 5o 45 ams e Lt el Cewds D i
moly padas o sly (bL3,) sloel) o et 05 90 (pl po
03 Jor) (N N7) (o 2l oy 9 Voo Np) G (S sl

F ooyl —TY oo -1V wiwl dgi Cu oo g @aluo owaspw (Mol (p 49 pls


www.SID.ir

S (G0 g s (5095

A3y 4 9955wl 31 50 dgus S (S (539 340l Joo SO 431, Y

b (Jy 0392 0L Gl cnl Lol slaoygs jo b glal slao g0

g g0 oS l»di Ol 5l Bl cuisds

[ DOm0 MO0 00 oo

~4-1GHL BIHL —-NSHI S

i

Oloyd 35150 43 oims 3 loguuan Caxdy .0 S

bople NeoF plaghas (anm; sl oloj asgie 4S5k
el gloy 0zl Y+ L ol Ny o )5 gl g Sloy als VY
o ol 2lsr JaigJe 4 Ny 05 pus s 525 el cnl Jdo
23,5 0 Sy Gl plegas Jl Loy elS 4 e
obes Ny 05 50 amo o lis F-loges pids () p Lod
b ople 90 g9 Qlogas 9 Ve b 2l o g9 logias el
ol Szl oles Ny 0,8 30 aSlls s el ko asly VT
st el Sloj azlg VA o Y/AY o5 5 4y podas £45 99
g8 90 (rl Comal cupo 0 Colas sl cal s el
5 sLYB Jo gl il lode g aloo ponac
Sl ;53 4y p3Y el oas eols las B-SS8 58 pgdas
LYS 5o U8 5 Je> slove e Sk B8 gloonls
5 Joo lade mem Slo (S o pls 5 G g9 pgan

b g 90 Egi poae L VIS o J&

a5 og g0 odwlie Lol all pgo £98 YU 4 Cos (5 i
Srpeys Sl i Jyl g8 VS lp 09290 bamgie
Sl JI0)93 0 55 (s teS Cuenl 5l a5 ped g5 Y ol
ol ol Jdo caile azgr wl cwl i 609290 lawgie
3 sl dbgrye Lol 4 G pgo g5 VI og ey
gy bopgs g5 GV sloase ggome Jolis aSulx]
G5z 90 Cowl i S g5 VI @ Lo abgy e slalolis
Gl 455 550 30 el Carto gl 25T 1 Lol Llis o VIS oy
oS d9h o0 dmag gyl | ams ei &) GBI (nl SG g VI
Mg p iy el B s i Cueal IS VB
5 ebin QEAES 0ali b 9990 (6, IS (S oliee 4 S
i b gl gloy 5o Br3gd o3y arass gl ol S

0055 sanlive oS YIS 55aS

D0 MO0000 im0 000000 000

—-NICL -NIQ A-NSCL NS

40

30

20

10

o

0000000@mm

-10

20

-30

-40
0 o om

a.s.;awi bl jo YK 6995 90 Caardg AL

loghas Sundy gl 50 e sloiall 5 (S ceol (o
Condy B- S ailesw i ploys Sl 4 jeia a5 ol
0y95 3 3 1y gl S b pliwlon & osn s Glogias

-
ommomoom [
omomooon [
ommoomoooo [l

0 O000m WOma0 — . —
0 0000 Mmoo ——
omaoon 0mooooo

.

30 Ogu g0 oadline JSG pl jo 4 jshailes ams oo lid Slej
N

YU g pguan glgil Joo 50 Ji5 9 oo Lo g 7SSt

Lg zlee Ja g Jo lawgi 90 g5 logauan 51 1Y g (Finn
Sy 3 Nigd oo bz 258 0 55 e ol a5 oS
S IYA i ol Jdo 4 G g9 YIS 51 YIS 5590y

olosan i Comal s 4 o, e Wl a5 slailes

e Jaig Jo> lawgs LmOT 3 Glodes a0 YIS & cus
Coonl o 4) S g6 Glogaas 31 7AY 4 jakay 05,5 Ll

WWW.SID.ir

£ ojlod —YY als —1FAY) wil gl Syt § &3lvo swiiten Slodl cynt 44 pidd


www.SID.ir

f1y A (M0 g (s 085

W35 & (2955wl 5 )0 Sguty Cu (Siwd (31 500b 1 Joko Sy Ll

sloly (olulid iged plgie 4y aall axils 1) gy (0655l
axg oole Lulph )0 wlei oo SIS (o 4 aSl 0 g
i3y e 5| gile ¥ Sl ol g il o] & (s i
4 Caond ol o glate (pl gl 0 S Jlimu llpd o lag
lolis o age polie b oad aisly dlas 5 gads U
S sty BB S 51 435 g8y S bl 5l 00 8
J slabis o 40 Wl oo A3 &S sl o L5 Cand il 4o
A 86 e ) plome el an wlgny 2STas g ools ) 4l
0,8 Sy a3l £985 O ygo 10 aT Cawl 0alds (53 Lias a0
b eys 55T 5 bolins s IS sla il s 0,8 ] Ui
b paras o ples 4y Ll Lo oog coliiul L
Doy oS 51 S ym 4y (Lol bgyye (i V-Jgox

e oo s 1y o yo W3l g8

" Jo lor 4l Lilug Ly TV ks g0 58 VI

A 3lbT g Judoxi O
Slasi 5 g5 g osliial BB ool &b oS Cesl mly 5
Ayl 4 fwl oo 0935 0 pie slo,eSL ) add Pl
0,65 SlaSy Caenl Sl izl ol des Logy) Lol ail e
Jlog plo b anolio jo audis Jilug 5l (3 (ke 0 i
Sl el 5 (55 Sgatr b 5 009 10,65 15 (5 s Zoenl ]
tlie 15 A 45 S92 ge obll sloel, 5l (B b 5 A0S
logy] cpols s 31 45 |z sl Jage bl (glaol, plo b
Sy adle axlye JSow b, uly jol a8 ol (o oS0 )0
Gz 97y oS Sl s el ol sl e
oz pY gisteln B on S5 plpae 4 Sl

A3l E989 ©ygo yo Gilito oS 4y bgs po LAWY Jgur

t 4 7 9 10 11

C1 30 25 30 40
Cc2 15 10 8 5
C1 15 20 18 22

N1

N2 " 10 7 5 8
N\ CL 40 35 50 30
c2 10 12 10 2
w Gl 25 30 3B 30
c2 18 2 15 20
s Cl 10 15 20 15
c2 15 15 15 40
w6 C 15 20 18 20
c2 10 12 14 15
y, Cl 30 4 3 3
C2 20 15 18 20
e CL 40 45 30 3
C2 20 25 23 20
e Gl 25 30 20 2
c2 12 15 13 14
o Cl 30 4 35 30

Cc2 10 15 14 12

20
7
25
7
40
10
25
22
20
10
25
13
45
10
38
18
24
17
30
8

[(e]
[EEN
o
[EEN
[N

H1
H2
H1
H2
H1
H2
H1
H2
H1
H2
H1
H2
H1
H2
H1
H2
H1
H2
H1
H2

APOMNMNWUUITOWODWNNERARNINWWND N
NWOPRPOONUIUINPWORLRPRWRERPROR,EPDN
OWRONWEFERARWNNMNNONMNNMOORLEF,O

cgonvarBwo~wR o 0w wo oSN
grwrooA~rEMRwON O WNN RO oRN

5 N G iy sloely 525 Glagae Joo sl 20 s j5ue
P 4 g 0dg 410,55 Ceeal ozt 5 Ns 5 No g No
3 ol s ailosls arass 395 a3 |, Joo 51 7Y 4 75F
odls inled A-Jgam yo a3l ge8y calie <> FY Llow
SHle Y oz [0 Fge jlens of ) ds digad lgie a4y el 00l
o) 5 Na g Nv g also ol Ny s N gy (e o 51 o
podas Jo> gz boly o yiage Lad Ny 5 Ny oy e
o oly Na g Ny o (e ol 51 o le calizes Ll o
aarg bles Nps Ny glse ol 5 Noos Ny o
o ol i 45 ed oy 23 Lol (3 imgn ol
ol (et O ygaisl ;0 0350 YIS S 2o )0 VO podas j»

el 0 00l toled Jgaz 3 gt 5o

45 S £y b oads ol Sldp 5 S 5l 4 4z b
odls o ool &l Jow leolaiwl b &Vl 51 G o 4y by e
ol a8 jshileas sl ool @l A-Jsom o o] i g
ol las ol (Yl 1 K e )0 0ed g0 cvalin Jeux
ol oale ylis 8,05 o Gleghas b YIS 5l as s Ve il
a e A ol j0 AT YO Sl o diges Glgie a el
oly 31 aw,le ol o yioge Sl 00 N, N, o5 ol
ozt g Nag Ni i (e slooly Lo 2,38 0o ]
o550 Vb el 555 Ny g Nu (L) 5 (e sloel,
095 311y Lyl Y JS ZVA g /A YA 5 )5 4 g 005

F ooyl —TY oo -1V wiwl dgi Cu oo g @aluo owaspw (Mol (p 49 pls


www.SID.ir

SR G0 g (s (50 )55

A3y 2955wl JB 50 Sgup Cur (S 6140l Joe SO 4l

IF

Gl SY> gl ool Caway gl A Jgus

N1
2 N2 ©23) @21 (933 (21 (@31 (393 (23  (10,9,1) (2,9.3)
031 031 0.26 0.18 0.17 0.17 0.15 0.10 1.00
3 N3 (933 (131 (1082 (1.21) (233  (89.1) (323) (393
046  0.28 0.15 0.14 0.14 0.12 0.86 0.14
4 N4 @41 (41 (923 (G541 (454 (424 (584) (564) (623
067 022 0.13 011 0.60 0.40 0.32 0.28 0.28
5 N5 651 (141 (@451 (1081 (751) (923 (233 (371 (1082 (1071) (584) (564) (6.23)
039 030 0.30 0.27 0.23 0.16 0.12 0.12 0.11 0.10 68 0.32 0.32
6 NG (61 (141) (@451 (263 (1071 (923 (931 (323 (351 (731 (623
055 051 0.45 0.28 0.15 0.15 0.14 0.12 0.10 0.10 1.00
7 N7 (107.0) (141 @51 G G (931) (393)  (734) (7.84)
048  0.26 0.26 0.26 0.24 0.15 0.58 0.58 0.42
8 N8 981 (1081 (131 (381 (1082 (8.9.4)
034 026 0.23 0.23 0.17 1.00
9 N9 1.21) (293 (891 (1091 (1082  (1081) 9.23)
056  0.56 0.26 0.18 0.14 0.11 0.97
10 N10 (6102 (121) (981 (233 (381 (9101 (8101) (293 (1083)  (10,9.3)
049 041 0.41 0.29 0.29 0.24 0.22 0.12 0.76 0.24
11 (NLN2)  (9.23) (1082 (891 (211 (1071 (411 (541  (751) (293) (124
075 032 031 0.29 0.16 0.13 0.13 0.13 1.00 058
12 (NLN4)  (540) (@11 (923 (751 (1071 (851 (1082 1,24) (454  (414) (623) (5.64) (584)
057 043 0.41 0.39 0.39 0.18 0.18 0.66 0.30 0.21 0.21 017 0.3
13 (NLN3)  (831) (933) (731 (107.1) (10,82 1.24) (393
030 029 0.25 0.25 0.24 061 0.34
14 (N2N3)  (121) (831 (933 (1081) (10,82) (293 (393
031 024 0.23 0.14 0.14 053 0.47
15 (N2N9)  (1.21) (891) (1082 (1081) (293  (10,9.1) (984) (233  (384)
057 032 0.16 0.16 0.15 0.12 0.56 0.44 0.44
16 (N3,N4) 1.4.1) (831 (1082  (93.1) 9.3.3) 424 (323 (6,2.3) (3.9.3)
0.41 0.26 0.24 0.13 0.13 0.41 0.21 0.17 0.11
17 (N3.N9) (1,3.1) (1081)  (83.1) 1.2 691 (1082  (293) 923 (323
0.34 0.27 0.22 0.21 0.19 0.14 0.13 0.56 0.44
18 (N3,N5) 1.4.1) @5.1) 9.3.3) (831 (1082  (131) (684)  (393)
0.32 0.32 0.30 0.24 0.16 0.10 0.49 0.41
19 (N3,\N8) (1,3.1) (1081)  (9.33) 981 (1082 694 (323  (834)
0.28 0.27 0.8 0.10 0.10 0.65 0.35 0.10
20 (N4,N5) 1.4.1) 751 (1071  (651) 9.2.3) (623  (564) (464 (4,2,4)
0.49 0.19 0.19 0.17 0.13 0.62 031 031 0.30
21 (N4N6) 1,4.2) (107,1) (1082  (363) 83.2) 9.33) (623  (424) (454
0.43 0.17 0.16 0.16 0.16 0.14 0.45 0.43 0.10
22 (N5N6) 1.4.1) @451 (1071 (363 (26,3 761 (933  (751) (623  (584)
0.40 0.40 0.23 0.15 0.14 013 0.13 0.10 051 0.49
23 (N5N7) (10,7,1) 142 45 (371 932 (734 (393  (564) (6.2.3) (7.8.4)
0.36 0.36 0.36 0.27 0.19 0.43 0.42 0.27 0.27 0.24
24 (N5,N8) 1.4.1) (45.) (981  (1081)  (108.2) (894)  (564) (623
0.35 0.35 031 0.22 0.10 0.71 0.29 0.29
25 (N6N7) 1,4.1) (45 981  (1081)  (1082) (694  (564) (623
0.36 0.36 0.28 0.18 0.18 0.64 0.29 0.27
26 (N7.N8) (10,7,2) (9.8.1) 1,3.) (3.7.1) (38.1) 121 (233 (894) (323 (734
0.27 0.27 0.27 0.21 0.17 0.12 0.12 0.54 0.46 0.41
27 (N7.N10) (3.7.1) 131 9.33) 1.22) (233 (8102  (9.8.1) (734 (323 (393  (1084) (1094
0.87 0.46 0.28 0.13 0.13 0.12 0.12 0.56 0.28 0.28 0.25 0.14
28 (N8N9) 1.2.1) (293) (1082  (1081) (923 (894 (323 (8,3.4)
0.46 0.46 0.31 0.16 0.74 0.35 0.26 0.26
29 (N8N10) 9.8.1) 1.2 (38.1) (2.9.3) 13.1) (694 (923  (1094)
0.68 0.36 0.32 0.27 0.23 0.89 0.30 0.11
30 (N9,N10) 1.2.1) (2,9.3) (1084)  (923)  (323)
0.94 0.94 0.49 0.42 0.19
31 (NLN2N3) (831) (1082 (923) (933 (731  (107.1) (293) (393) (1.24) (1094
038 037 0.21 0.19 0.16 0.16 065 035 024 0.18
32 (NLN2N4) (541) (923) (751) (1071) (1082 (211) (3 23)  (83.1) (293 (1.24) (454) (584)
045  0.44 0.38 0.38 0.17 0.14 0.11 0.11 074 043  0.26 0.26
33 (NLN3N4) (831) (1082 (933) (108.1) (1.24) (393) (464) (623) (424) (454 (584)
0.49 0.38 0.33 0.11 035 020 0.16 016 013 013 013
34 (N2N3N4) (1,41) (831) (1082 (1081 (933) (9.23) (293) (454) (584) (393 (124 (414
040  0.32 0.16 0.16 0.15 011 045 029  0.29 027 015 015
35 (N2N3N9) (731) (571 (561) (633 (131  (121) (233 (831 (1082 (107.1) (384) (984) (234) (894 (93.4)
086 071 0.52 0.52 0.40 0.29 0.29 016 016 0.15 092  0.90 044 040 012
36 (N3N4N5) (141) (831) (1082 (9.3.3) (5:64) (623) (424) (584) (454) (3.9.3)
0.39 0.26 0.26 0.22 029 029 028 019 017 016
37 (N3N5N7) (1071) (141)  (451)  (9.3.3) (734) (323) (393 (564 (623)
035 030 0.30 0.22 042 035 029 019 019
38 (N3N5N8) (1,41) (451) (1082 (933 (1081) (894) (564) (623) (3.23)
0.32 0.32 0.24 0.18 0.12 058  0.24 024 016
39 (N3N8N9) (1082) (131) (121) (293 (108.1) 9.23) (323) (894) (8.34)
0.31 0.29 0.24 0.19 0.16 053 047 031 020
40  (N4N5NB) (L41) (1070) (751  (963) (851 (363) (1082 (6.23) (564) (584) (454) (124) (4,14)
0.39 0.23 0.20 013 013 012 012 059  0.29 024 023 017 0.17
41 (NSN6N7) (L41) (451 (1071 (933 (37.1) (6.23) (393) (734) (564) (7.84)
038 038 0.35 0.23 0.18 048  0.29 029 026 022
42 (NSN7N8) (651) (7.51) (1071 (141) (451  (363) (263 (323 (894) (323) (923) (834)
064 051 051 0.42 0.42 0.41 0.23 0.23 1.00 067 063 060
43 (N7,N8N10) (1,31) (981 (381 (37.1) (894) (7.34) (3.23)
054 0.0 0.33 0.20 055 0.3 0.41
44 (N8NON10) (1,20) (293)  (1.3.1) (9.23) (323) (834) (8.94)
086 0.86 0.14 066  0.34 033 020

F oylod —TF il —1TAY kil adgi o ko 9 @leo cwiigeo Lol ot 4 i


www.SID.ir

10 A (M0 g (s 085

W35 & (2955wl 5 )0 Sguty Cu (Siwd (31 500b 1 Joko Sy Ll

Wy 0390 Al 4O pgduan 9 YIS Joo (5l Lol oy ot A Jgu

Y Joo sl o JU o yiogen

olyegadu  oge YU ggome  Laws)o ggeme

1 1,4.1) 1555.40 7.61
2 (2,9.3) 980.00 7.04
3 1,2,1) 1011.80 7.00
4 (10,8,2) 1123.60 5.99
5 4,5.1) 1002.70 5.49
6 (10,7,1) 885.00 4.87
7 (3.8,1) 878.70 4.69
8 (3,9.3) 823.90 4.16
9 (8,9.1) 751.20 4.10
10 1,3.1) 679.90 4.06

(8,9,1)
(2,9.3)
(2,6,3)
(2,3,3)
(3,93
(1,2,1)
(5.6,1)
(5,8,1)
(3,7,1)

poan Jo> slp B Jb (5 koo L Jb oy ykoteo
ohegadl Gope GYU oo ooy ggome ol g9 9 JU
340.00 9.26 (2,9,3)
268.20 9.18 (8,9,1)
225.20 6.35 (1,2,1)
208.80 5.89 (3,9,3)
154.40 432 (2,3.3)
134.00 4.19 (2,6,3)
133.40 321 (3.8,1)
96.00 3.20 (4,5,1)
150.40 3.12 (1,4,1)
64.60 2.86 (3,7.1)

(3,8,1)

suds &l alas 5l IS Lo 5 oads aslsyy Loali &g

o
S0 3l ladle 3 0je> cnl 3 Slisizs plul (M5 )slas
3550 Bk nl 5o gl el a5 el b S 18 (gl 8 azgs
ol o Slisios ST slaare) alox 5ol 488 )13 )
Stlie ol B Sarles by okt Lyl it 0
el 5 Lol 4y bgsyo Sledlbl oS (553 0nl b Beoss ol Jovo
Arwg Sl Cawd j0 g aine (g delin 0yg0 glaml jo
el glss 51 ol 55 ondly Laylpd o Lilicenl asily
2 Seels Djpa Sl L g Cand S ot Oyga
Jor 33 Sl Jon ) 5yl sl i Jlo
o plxnl slagsi jasly IS Wlioe Sualios'y (oalad s
FB Sl gladie; Sooglams Gl ol > U,
VS oo 4 Loy Saalis AplSe ojs ol 3 sleiiy
245 jehilen all oo (oaldB s Sl )0 aSD )0 pgaac
pae Oyg0,0 J ads bilug Joe ol jo od caslie Jos
L az 51 2igdi oo gt wolie b sobs cpleys SThe yo 5l
—aaly glp 5Lo 0,90 SledMbl conl ouls 5,8 4SSyl @ axgl
"0 4 (g3l el Zaws o (g3ya0b 5 0590 sl o s,
Slgi el Sals LLple 5 anila vgzry Seslus b
L ocoalad pae Loyl l jo Lol gled a1l (650,40l 0 (605
sl 51 ol b Lol el 453 slaslas, a5l & arg
2 3 gl wilgi e Salins SLolKe G (asciie
Car e @l 5 Lol asl amsls Setesd ol
5 8l Aol 5l eolizal b oolil BB aSid gl sl
S0 glbais; 5l (SO wlg e 4l o i WGPS

Ak oe b o (Sl

bl o5 Yl joiams o ol ol Cowdy =l s Les
Sy asls 1) pgus g5 alss aliwg 51 ooliiwl ColilB ooyl
@Md%wlj\waﬁwo@wdﬂggﬁl
S)pe Oleghae Joo (sl fii g oom 19,55 Lulug nle
NN Y eled o diged Glaie 40,5 o )8 colanl
3 eolatwl ol Loyl Lo g odsd ] blis a5 VY s V¥
o) 4l Lilug Yoase Y Jo 5590 50 Lol .asloads Lol
Lo 1) (i b ylion E95 9 ydan (owywd 4 a9 b

&1 Olidioni Sl 9 Goge F
e Slaladl 5 S S slacdled o 4 a8 jshilan
Ol 6l p3Y lags iyl plomil 5wl o 435 4 gy 56 5
st SgS ol jo ax ST cwl oy Slgl 3 Coeal
75 Sygots dbgipe (S jaelp plnl 4 0B Sles @ ol
~aoliy ool asl anils 6,555 olayl Eoly> amiliz Lol ol
Olyse 5 099 1005 (6yden (Suzmn Sl abgiye slogin,
Sro2eby oz plml 4 06 ¥ oyl 5l eslital (e
St Joe S @l i ol ) o gyl sl e
Sz SLalBl )5 S50 sl 0¥ Slas el plosil cur
oo &l el ol ol Sl Ay EuL Sl
)| o L PR w|a)J 059> u.:‘ JRIERe r>L>u| Slagass
ol ol s alae Ciuye 4y oo alol Slaiod o)
UL.A)SBAJLMAULAZMAMOBJLM 50M¢~>‘J)J
Lerul 29 Sl 00l 00l Wy 4.]99)).0 ‘gal;) JM 03 w;,u

e Jlo G @l a4 bl g Jow yilbon gupdd Sy

F oylod —TF il —1TAY kil adgi o ko 9 @leo cwiigeo Lol ot 4 i


www.SID.ir

LRV Y]

W35 a4 (2955l 5B 50 dgny S (S §31540b 1 Joo Sy 4, ald

[15] Barbarosoglu, G., Ozdamar, L., Cevik, A., “4n
Interactive Approach for Hierarchical Analysis of
Helicopter Logistics in Disaster Relief Operations”,
Eur. J. Operation Res., 2002, Vol. 140, pp. 118-133.

[16] Barbarosoglu, G., Arda, Y., “A Two-Stage Stochastic
Programming Framework for Transportation Planning
in Disaster Response”, Journal of Operational
Research. Society, 2004, Vol. 55, pp. 43-53.

[17] Ozdamar, L., Ekinci, E., Kucukyazici, B.,
“Emergency Logistics Planning in Natural Disasters”.
Annals of Operations Research, 2004, Vol. 129, pp.
217-245.

[18] Nolz, C., Pamela, Semet Frédéric , Doerner, F., Karl,
“Risk Approaches for Delivering Disaster Relief
Supplies”, OR Spectrum, 2011, Vol. 33, pp. 543-5609.

[19] Saini Yang, Masoud Hamedi, Haghani, A., “Online
Dispatching and Routing Model for Emergency
Vehicles with Area  Coverage Constraints”,
Transportation Research Record: Journal of the
Transportation ~ Research  Board, No. 1923,
Transportation Research Board of the National
Academies, Washington,D.C., 2005, pp. 1-8.

[20] Wei Yi, Linet Ozdamar, “4 Dynamic Logistics
Coordination Model for Evacuation and Support in
Disaster Response Activities”, European Journal of
Operational Research, 2006, Vol. 179 (3), pp. 1177-
1193.

[21] Beamon, B., Kotleba, S., “Inventory Modeling for
Complex Emergencies in Humanitarian . Relief
Operations”, International Journal © of - Logistics:
Research and Applications, March 2006, Vol. 9 (1), pp.
1-18.

[22] Lin Yen-Hung, Batta Rajan, Rogerson A. Peter, Blatt
Alan , Flanigan Marie; “4 Logistics Model for
Emergency Supply-of Critical Items in the Aftermath of
a Disaster”, Socio-Economic Planning Sciences ,2011,
Avrticle in Press.

[23] Berkoune Djamel, Renaud Jacques, Rekik Monia,
Ruiz Angel, “Transportation in Disaster Response
Operations” , Socio-Economic Planning Sciences
,2011, Article in Press.

[24] Ozdamar Linet, “Planning Helicopter Logistics in
Disaster Relief”, OR Spectrum, 2011, Vol. 33, pp.
655-672.

&lw

[1] Eshghi K., Larson R. C., “Disasetr: lessons from the
past 105 years”, Prevention and Management”, 2008,
Vol. 17 (1), pp. 62-82.

[2] Nateghi-A., F., “Disaster mitigation strategies in
Tehran, Iran”, Disaster Prevention and Management,
2000, Vol. 9 (3), pp. 205-211.

[3] Nateghi-A., F., “Earthquake scenario for the mega-city
of Tehran”, Disaster Prevention and Management,
2001, Vol. 10 (2), pp. 95-100.

[4] Nateghi-A., F., Yasamin, O. lzadkhah, “Earthquake
Disaster Management Planning in Health Care
Facilities”, Disaster Prevention and Management, 2004,
Vol. 13 (2), pp. 130-135.

[5] Prizzia, R., Helfand, G., “Emergency preparedness and
disaster management in Hawaii”, Disaster Prevention
and Management, 2001, Vol. 10 (3), pp 173-182.

[6] Nateghi-A., F., “Existing and Proposed Earthquake
Disaster Management Organization for Iran” Disaster
Prevention and Management, 2000, Vol. 9 (3), pp 200-
204.

[7]. Helbing D. , Kuhnert C., “Assessing interaction
networks with applications to catastrophe dynamics and
disaster management” Physica A, 2003, Vol. 328, pp.
584 — 606.

[8] Chan, N.W., “Flood Disaster Management in Malaysia:
an Evaluation of the Effectiveness of Government
Resettlement Schemes”, Disaster Prevention and
Management, 1995, Vol. 4, pp. 22-29.

[9] Ray, J., “A Multi-Period Linear Programming Model
for Optimally Scheduling the Distribution of Food-aid
in West Africa”, M.S. Thesis, University of Tennessee,
Knoxville, TN, 1987.

[10] Knott, R., “The Logistics of Bulk Relief Suppliers”,
Disaster, 1987, Vol. 11, pp. 113 -115.

[11] Knott, R., “Vehicle Routing for Emergency Relief
Management: a Knowledge - Based Approach”,
Disaster, 1988, Vol. 12, pp. 285-293.

[12] Oh, S., Haghani, A., “Formulation and Solution of a
Multi-Commodity, Multi-Modal Network Flow Model
for Disaster Relief Operations”, Transport. Res., 1996,
Vol. 30, pp. 231-250.

[13] Oh, S., Haghani, A., “Testing and Evaluation of a
Multi-Commodity Multi-Modal Network Flow Model
for Disaster Relief Management”. Journal of Advanced
Transportation., 1997, Vol. 31, pp. 249-282.

[14] Fiedrich, F., Gehbauer, U., Rickers, “Optimized
Resource Allocation for Emergency Response After
Earthquake Disasters”, Safety Science, 2000, Vol. 35,
pp. 41-57.

F ooyl —TY oo -1V wiwl dgi Cu oo g @aluo owaspw (Mol (p 49 pls


http://www.springer.com/business/operations+research/journal/10479
www.SID.ir

International Journal of Industrial Engineering & Production Management (2013)

e —

Tndernational Journal of
Industrial Bngineering &
Production Research

il el By
ity o e o gy

February 2013, Volume 23, Number 4
pp. 401-416

http://1JIEPM.iust.ac.ir/

A Logistics Planning Model to Improve the Response
Phase of Earthquake

K. Eshghi* & M. Najafi

Kourosh Eshghi, Professor Sharif University of Technology, Department of Industrial Eng., Sharif University of Technology, eshghi@sharif.edu
Mehdi Najafi, PhD candidate Sharif University of Technology . Department of Industrial Eng., Sharif University of Technology,
m_najafi@ie.sharif.edu

Keywords

ABSTRACT

Mathematical Programming,
Logistics Activities,
Respond to Earthquake,
Disaster Management,
Multi-Commodity,
Multi-Period

Natural disaster occurrence  and its impacts enforced
governments to presents their practical plans to encounter
disasters and mitigate its damages and losses by suitable
response. Although, disaster managers can utilize their
experiences to plan the response of small disasters and manage
the related activities; however, they cannot handle these
activities in some large scale disaster such as earthquake or
flood. To manage logistics activities effectively in a disaster
situation, decision support system is a fundamental tool. For
this purpose, this research attempts to develop a logistics model
to scheme logistics activities in a response phase of earthquake.
In_other words, the presented model provides a transportation
scheme for commodities and injured people and aids disaster
managers to utilize their resources efficiently. Furthermore,
since rapid response is the most important goal in earthquake
response phase, the objective function of the developed model is
to minimize total unsatisfied demand and unserved wounded
people in planning horizon.
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