ﬁﬁ\ S j B o difen )3 (298 S ARG} dolilad g3y Ao
% FI-OF Sloxiao « VFo Y leq o) 55land cJgl 895
SOL 9 S j93 ol gy (ylojed (&b g 2L
Ol 5l (oMol 3151 0Bl 3y dnly ppiudsase (slass il wdigee 1)l gaoliss IS Ol )l Ao

Oyl Glyads e oMol D31 ol ¢l puss sl pududsdos (6551 (wdige 05,5

pSid ol

bguno 00,52

Conl 00d olS g losily g 2hlS 8, Yb el s & phasios glaesyl 5l odlatul o)g el dedilo
yol cpl &Sl 033 )5 diwd (ool gy bawgs g laldS cailS dag B jials o 4l
55131 (oS 5 o2l o gy ol il il (6t el sl Wl S5l e Cuj s
P sl 028 S yake iin 93y 5l el (sld oy g e dze U @ lied sl ol g saed 5>
18518 (s 3390 90y Ll 53 (155 (lamaldl b jaed Cutin (oS (i

s Julos 221,331 cond Ol (sl b (3l bt (S0 sl (gl tla 40 g 3lge
S 5 Canen ¢ sy (b Gl ob B Jlae sl bl ol ) sl or odlizul (56 ol
$50jlul g Lol iy s ol Jlane s 850 OBl oS g5 il Jme (2 yi00 Sl (sl (oanbo
b p)lez Hhe Miad Cumon g dud o G S ol JB Jold & 545 dralxe (Jame sl
23 535 Sl 6 e ] eiran it S g 5 S 5 60l dus Joli 8 situn
ol dpobro o Hj8le 5 50 a8 Wi salgs edliiw] Hhre dw (pl (gl daly Hlade G gl ySeisl 5 Wa el
Lol

mbybxmwlmwmbw)b OL‘.’MI L;Lm).e(&} ‘gé.lb'm)lﬁ;o)l.@alg‘&ﬁ.bdcﬁl)a :u:us@l&)

55 ot 6 (65 il ymaldr o 1518 gy izl b o g iz 58,5l s
oop I )15 bl g jadlio cloyred o 51 g g sl 0392 3Bl 0 (200 48 w0 (LS Rl
(535l ol g5 Lo olial 1 sl 208 5L 8 5 19,518 (sl e oS 3l (s a8 S el
Jlze (505455 10 &S A5 ssalie 3,8 ey ly caliseo (slaylxe L dol Cowd & dons o (gl s
ol Jl3y55 0 (g yin cmnl 1 HS0d Hlixe 93 51 Gl (b 5 (3055 (551 Jlme Sliel

heilas (ol o O-l Sl ome g Cunl 039y 3Bl ppd oy ytolio D L 48,8 plowl awyys Lg,;dag.b
ol o gy b (el 1y slitel (a8 Ui, 5 019038 slojreds g s 8 Cuslggagl g bl
basly oyl 53 ool 005 4531355 o 03 5] s Aoy 53 0B gy Syb 4 35 BT )3 )l cas g5
S VA CRPRP AW YCSyA PR FIVA PRP-K Wi Y CRlyA Sy N N4 LRI A W PE /4 RRGH | W
a8 gy o890 )0 (i ler ST dad o i ol Cuwl ol 48 )T Jlasyd gy s oSy Sk
by g Jdingy b 0dlatwl (gud et o8 g0 do )V g (0L sy s g e Aoy Ve o] 5
A5l

VECY/YY el s g U

VEVIYIY - 1y 0de g )b

1S slaejly
(st o) ol
bl s b e

Jogie (sl i ghane oy

SAWVYAR05Y 108 5l o oo Dol 131 oISy ¢l dly (5 (swdine 09,5 1 i
Mehdi_motevasel @yah00.com : g S oy

e b ingh .S bailS il jelhias yo)lb liwl )3 (o3l 5 (sadye oSy, lojen (Shb g b e L lobe [ (gige Juwgie chosne (e ) ialinul
OF=FY ) (V) O ) baore (aodige )

http://creativecommons.org/licenses/by/4.0 4EMS cuSlle jemme o5 g 331 oaoyiwd b dllia opl .ol bgismo S simn s 5oi>
Slore ol 5l 4y glayl g ozl b Ladd (6l e ooliwl 4565 o ol 0ad yiitio Camn bas cwdines )3 (pob (slojidg dolilad ) ‘@ ® @ \

Fom|




VFeY )Le{. Al o)lo.af) A 0)92 S ) la.:?m LE“’W » Q’:’j dl.hd}b,}.: daolilad

Yy

2 0 ost s ol i il o lSe sla S o
b

S St JeloS g o5 wiygS (Vo) ()l g 529,
g S 2 1y olye ks el AT8 y itio 0)line Li
5 by ol oS 5,8 plésl lblyin SleMbl s
ool Cunddy oo (glaodly 5 (55! mlio (slys 0)l5nle (glaodls
Do) 4K 5 3l et g o B S 115l
sty sl oad S yate )8 JSlelS il (9 2 adllae
Jedliy (b)) 5 (2bolSe 4 gladdllas 3 (Yo YY) ] Ken
o3litl b ltajes bl 5 Sslilagt (cand b olSgys K,
ks Jelos 2318 (68 s Lo 5 o= st |
sl ylize ity oldlyis CleMbl iw SaS 4y oolye
elatdl o ouldl Jluws digy (sloplSe w5l gl Lo
ol Colus IS 5 amys “NY i Lol 1 ol o9y
OVYF g cunlio Canls (glyls dod YO/FF (e canls )l
ol S 9558 it s (gl S 4565 y0 186 sy
o1 5 yain s 5551 £ S 2 45 356 Sllas 51
ale Jl (S5 oo 4 (S dgi oy o slai 4 5
239%) 15 3529 (x5 5 Sl 25k | 2ske plpyios
S5 5 oS el gk cul (VAP e
Sopo e 9 it 4ipe (L 4 (alsiod sl 3k g (gD s
Culds ¢ 52855 (pl 3 .ol 00 S peite puie 50y 3l g,
13 db s ol 0 4 S 15 anllas 5,00 wylh bl yad
Uoey 3 sl ol o 1S 3 )b ol Gl sblio
L bjlee 0js eonp slr @38 (olpealades Lo sl 8
SolSgys bl (PriwlSel g Jouily 2Lyl 9 Jolos
ez sl g 0 il il bl 13 (o3l g (b o5
oLzl by o poas lao w8l ccunlgda ) Jolds 1oy 18" pois
il @1 ol JEs s oz IS ol plowl el s 05
oo Cnpite QB Sl (b LM g Caner ¢ 3D o5
5l Llsy Lusgi gl Jlhns dus 5 S5l oS, cblus
ol JE Jols 45 5 dplre lagme (slacs,Sojlul 5
b S ep )l sline S Comar 9 408y HIB O
Ak SB gk 5 Juw Jj didls aw Jolis a5 s
So gl g b yiell (25 ()39 sl 5 Bhaie ] wimen
3dleys 50 a8 wi dalgs edlitwl jlxe duw (pl (gl dnlg jlade
By dingy e s 51w w0l duwle Lo
@ ol Jley ) edlatl b qolmgand s (S Y
Dy go a3y (alisee Y (gly 568 05 gy0 S

P

dndn

9 yodjl) Col a3l (3L Jlw A3y pdpaog cloly
L 9o 3l ey (650l (sloolSg s (Y+IA oS
4 ob LS > oS A8 e eolatwl plaasd (g5l me M
130 650 el it 3l g asbobs S ilsél
g olesly & e el (oand il (s pun oy
alobs & Cons g arecan) o solaidl cuiSl
Ohen g 9agh plwl) Cusl Blhae (siudygs 5 3L sl
i (VoYY o) Ken g Jdue YT L an 5 JBI VY
A o Bl mW Slddss wYe I gled s
Lo S prenas Pluo ookl b1y plsyass (slolSy s
OHSer g poy YV L)Sen 5 Ghbls) WS zlyscinl o)lize
OlFise Bles cul g yiaten (Y VY lKen 5 552) 9 VoYY
2o b anie &b plais 4 glg Sl g 5Wy Slodl 4
Slles maw )d a8 piunw bas Lol Bus ¢ Blgo o
Silwdiange S b (pudioee byl y C)i‘ P& ol coslis
Codgaome baas g digy dbjp b Hlade 8l 5 s 4alse
her 5 )il (5y908 cuslie gaw (B sl
5 VoV Len g ol Y LS g ol YoV
oo SUyl3l (g 1L (S0 (VT ) Ke g gt
& sl oilyedlads Joloo Anl)8 by, ojlme N> (55
Slasil g 538 )Pl Qe @ (Ml ole dnols bwys
oD &b yly oz (55 el Mo L ablie (sl oy
g5 obasl o)l (gl Oldllae gt (VYY) Ken
el 015 bl (635l Mg olgye (bole Cax by,
Sdyss o558 Jomo siludinge 4 (YIV)ollSon 5 (353
S Gy had oS 5 g 6 shte bl p pladal Gl )
Gk il Caglel claayY Wlgs o g ol lawgiio Sy (gl

.J._'a‘d;(&b),: WS ),5)) Lizs‘_'j 139
slr @bad byl Jo o1 (YVF) phlSan 5 ol
(o) el Sanie Se Sl dbxl Jelge (o)
9 Sy ool s (sly (el 00 9 JUl I (90
(Y-7)) o Ken o IS, 1035 oslizsl oldlyi jye Sy 5o
4 20,18 (gl (gl gozre o Bl (sl 1) b g,
Sl S5t agyald o Sloj Lo o slaf 2alS ko
P by ey lp dne glpge bl
(e 35 opl e S sledin 90 JuyE S (el
dulie jl Qlinl b g cosl 913k balus g (e Laily) ol



¥y

! SIS ol als pslates ()8 (sl 53 (00l 5 sdygd gl 0By plojer (b 5 bl 10k g (g€ )]

dungliie B2)b I Jolge (o palie (o35 gl o Ll )8
Caodl HBamz wl I S o 005 0 odlaiwl (295 sl
015 b sl yy Sy 5l o3liol b 1y o] i b osead
(Iyona (o5ilye Al Jlod g 4o AS o danslie 0l
2585 Lol | paasito jl5 (00l G 4y il 5 i)
P b ol )l (g2 S (05 puSate (w2 ]y ol
Slotslis Conle s 5105 ol 555 3isl b1, ks b
e S sl 40 iled paasiie bl el (551 (295
gob A S e 095 slcgl_ab 0 ) glodgaste s
oy b wilen (536 45, low sl by 55T S
Glp cobolael b @ a5 @olas pl b cii_wds  Jsaxe
s5lype dludis Jdog 13 065 oo oolaiw] (318 slael 5l cgliad
OB S el jl el ol Jloges ad 5l ey «s38
Coodl g duslio o bl aw 52 po lis U39 (o0 diw
gy ) S S sl o slael 1 oolizl L ) polic s
s X el |y 0l 5 8 s (gl olio K0 ol

A2 o LS diged

b sigy 999

leodds LIl glayd o o il calie 16 Gl 4ly
ool 3 ol o oozl (651 ol pedlidis Judoo Al y8 b,
9 Caxed ¢ dudpod GG b ol J&s Jlae ke b,
ol olfw.y’ cilo oo oy g ol dl).g b b
oy Soiul o ol bils) bug Jgl e dw b5
sy G s ol JSs Jold &5 55 dubrs Jace
Jols o siin b LMW o)l Hlae Miin Cunen
S § s s S (g 5 o el 5o 4
Sl aely jlude S glial g byl (25 0y sl 56
dpole o Jl38le s > 4" Wb ales edlitul Hlxe aw oyl
— Sy (S )5 o g0 Aty S0yl Sl g sl 0
Sl 398 05558 (b el 5 38l 5 3l onlial b ol
Dgus go didldy alises Yl

S38 (5150 Al Judos wial ) (1o,

O Sl (3683 (93)S09) (ol pe Al Lo anl8 o)
Slops 5l ol 3 g il (6 S el slajlas ()59 CueS

G595 (60b (oS 5 ol g, (Sl D e LS

—

T

e b Seta

St yes b S8

¥

d_d_'_,__,dw—" g
a8
-

2 Celaso !

889 i Ca b (5l cuwlio (e CBS! -) U

e (S5 s S gbate (pl (lp 9 dnw e (b
Ol @9 oo odaliie a5 &oS len L dales SLL Y S
dw oyl odimd i a8 Cun | (63558 dw gyl (6518 pus g
O byl oaiS et a5 (51 yileB .l Hlas 390 Dl
018 (iludio (e (g5l 2L &5 diud (295 5 Laisd9)
ol 3l ool b ol ol puo y ¥ S 50 S Gjgeo s g
b b sodlis ) Jlse sl (2955 Mo Gl oo (awls
b sl )l osel Cuw > 4 (656 HlaEe 13,5 dw bre
Gy ool Cawd @y Hlade dx o .l o 0oy L ¥ JSS o

g Cusl hlS (S5m0 )3 by b ol WSl i 45 Sy

S5 e (S50

9 3=dygs il a0l (JBe Jlre Yoz I Beos ol
odlitl (g40dy55 o890 bl Cug (b LD 5 Cone
&30y plaS 4 (6518wt el a4 doldl > . e
g 0

b LM (gly (558 e
S s 4 SB Bgb g a3l o oy IS ok
5 st jled LB a5 slae alodd 48,8 L)y el
0dd duw bro Wodly 4y dagi b 5 S lBgbs o Juw  Jleis]
S iomi (gl s CueS SO uL gy ol bl



VY Sl ) ojled ) 090 cum basme wdite )3 (g sloying} dolilad ¥¥

o Hlxe SO lro cpl GbB es & ] awliol a5
ol i ylizo yiaS polie  iay ol

FIS Editer: FuzzyRules2 = = ==
File Edit Wiew

Earthqu ]

.
XX (mamdani}

Flooa
e
Duist
| FIS Name FuzzyRules2 FIS Type: mamdani
And method — - Current Wariable
Or method — - Name Earthgu
s t
Implication — - LR R
Range o 71
Aggregation S -
Defuzzification centroid - | Help | Close | |
System “FuzzyRules2": 3 inputs, 1 output, and 27 rules |

b S (61 (63enlny (5518 pitanpn — T SIS0

Rule Viewer: FuzzyRules (= || S|

File Edit View Options

Earthqu = 3.5 Flood = 0.5 Dust=0.5 Out = 0.5
1
2 — ]
3 e
b
6
7
g ]
C————————
10
11
122
13 (——————
14
15
16
17
18
19
20
21
22
23
24
25
28
27
|Input: [2.5.0.5,0.5] ||Plnt points:  1g1

|Mr-we: left | right | uuwnl up ||

| Opened system FuzzyRules, 27 rules Heilp | Close | |

Fuzzy Score of Disaster

Izadkhash Eghlid Safashahr Bavanat Kazerun Fasa Arsenjan Firuzabad
Cities

BB g e (10 b (gWDIAS o518 lado —F USUS



Yo

ol S ol ials jskaias ()b sl )3 (93l 5 sdysd sl g lojer (b g bl 101y ReR g lsé !

ol g ol oads odly i O S )0 a5 29 s YU
ol ol oolaiiwl (gladyed (5 @bl (63555 (glp (IS
Cal opl b ol Gl cle .l (gladjod b S (@b oyl
250 o i b sy (il sl b ol b s oS
S5 3 35 (29 @b S8 08 Sl Jhes 69y 2 630
Jmo du o (gly &Sl S5 @ p5Y Ll oad 0oy i £
o & S Camen 5 s (i ol JS
&l 30 qen b b s s g 09y daled & S b cwlize

Caol (63955

Conron gl 3 IU Sl ol JK (558 Jae
9542 93 B yeed 1l jhee 1o gl (556 (o0 Aludes g,
S ol ez 2l 3o cnl ) W dslie oo L
Ol el (93909 53 Gl & 35800 (AL (GB prs
o ko> 93 ) Bajeed «sjl oled (ol 2 egj s
vl (Bl e o liel bl 4 g WS e dwnlis
50 ol 005 iy y23 01 S paoual bawgd &S Cuwl (658 lsd
Col 2 93 sl a3 3590 slime DML (53l b (635
Jie 90 (p3jliel g duslio o b (45 i Lawgs &S
bugio (b 556 gaw 4w )3 Slgiee b 2 sl b Gl

e
] 15 Editor, Windfuzzy = 5 S | B Membership Function Editor: Windfuzzy =8 %
Fle Edit View File Edit View
FIS Variables Membership function plots ~ PUtRoIS 181
Low WEDUN HiGH
'x 1
XX ~ 7
Virdfuzzy =
ciy-t ciy-t outputt
i
XX / ay2 .
output
ciy2 .
FIS Name: Windfuzzy FIS Type: mamdani 02 04 06 08 12 14 16 13
input variable "city-1"
And method - || corment varibie: Current Varisbie Current Membership Functon (cick on IF o sslect
or method max . || Name cy-1 Name cty-1 o
Implcaton = il R her! Type input Tiee frimt
Range. 023 Params.
Aggregston max . Range 122
Defuzzification p— - | Help Close | ‘ Display Range P22 ‘ Help Close ‘ ‘
|
Opening Hemership Funclion Edior ‘ Ready ‘
Membership Function Editor: Wind fuzzy = | B | S
File Edit View
FIS wariables Membership function plots iR polnes: 181
Ldwv MEDILIM HIGH
O] RO '
.
city-1__ outputi
city-2
||
output variable "output1™
Current \rariable Current Membership Function (click on MF to select)
| mame output1 Mame
Type output Type trimf
[ | Params.
Range 1 101
Display Range 1 10] | Help Close |
Selected wariable "output1” |

9 638 ab P US

<8l ol g ol Glojlow g o) il e

.JJIoJ.;.J)f

lxe (gabdd,
4y i S ploxl Cldlas (o ) 4 425 b oad pbosl L))

—odl Sy o gy a4 s ol &y ol o oy

S 5l dns

&g S b b 4 ool 1 piysNl (il e gl
L8 e plgie 4 e Sk p o)l i | 5y (5953
wb,S Hlains ook —(ded y e o (2blSe cua
Lo o ol 5l i o (oLdl e CleMbl alS . ol



VFY 5l ) ojlosd ) 093 s bamo (cwdins )0 (pgi (sld yimg s dolilad

Y7

S Jlre )8 ds e 33 1) (550l S g o B0 sl
S 09y b Gl Las ) 1y ol (35S 58 b
ol odld ULAA) \ J9J.> Jel (’*S)Lu ..); 59‘.9.0 l) 0‘59).\) ‘LAW‘

)

PRV JPCg I Sy RO I SO py IV J
Coolgl 5 Cazayl jhre 90 oyl dm oWl S 0L S
S wlod,S 558 wgrg cpl by o 4 s Sy
Ol 0336 g Caw 3l Camer 4 s Hlxo 93 oyl oyl
o L5 &S o | > (ol 4 (pl o Lol 03l ana 59
2551 b g S (B 05955 oo alone gl Cumex

w2 4 Camd (215, g1 bxe Y Jo>

b L Cumex My LU

L J&

a A
a A
Y )
) V¥

)
)

gAS
AN

RRNTN
-l Coaxad>

DY b U

G5 e i oyl (o0l Cuedl Cumes Hlme Ll LSS
A Glpl Gy ASD ob 5 Cand 3L pdibyao slaolSy
g 4ddS Lol iy 55 (nnbo UL (oo ol gy (sl
o5y (ol polin (sly Yoane 45 lio Clisgal (ppiman

Al e S 9 g0 plil b

Oy a1y v o 5:50ke 398 Jgia 0305 Jloy Sl
P iy odel Cund 4y o e S (o0 a5 3 jline o (0L
P Gl el Bl jliy > a5 390 ol b
Sy g (3l Hlxe g Hlade &S Dad o odaline .l

Weight

Solar

wind

b el polie pized sl ol )late @l weSae
duglie (D395 b jod S 1 g dmled Su bl g ol
858 s 31 0latwl by oy 3b )lg5 duslie (gly 265 o
P9d e Ao ¥ Joda G904 (295 dmaliie u yilo jlude
St 53 3 I 035 oidley (e ol s
2 odel Cawd 4 el o 03,9l A IS5 5> 5 caliske
Orred ) Sl ) gyl Hliel Sl il 4
b Sb g Cumaz iy (B 0B (gl (295 polhe
dlxe (Ji9 e 9 8 B Jolia )5 o py clises (sl e

Ll 00 03)51 VWA dLmJS..Z ﬁ}y’lﬁo] dl).g X

Population Disaster

Metrics

Cilises W e (39 sl —Y JSud

b e (12 e (5l )lixo (39 dmmoline
b (656 piw 9L le 4 by (slaoald 4 s g5 b lal
oo dmslio ob b gd 4 g ccalisee (glayed ;0 oL oyl
Bl yide b S 530k Glie 42 pn cdusliio ol )3 gl
Sy g 39 Sl ity 3 ol 4 Bl anass (g5l6 e
Cuonnd oS Cuwl (B L o5 5l dadis i o
50D Crand g 33,5 duwbe o yile (edie pol) cdioYl



VFY 5l ) ojlosd ) 093 s bamo (cwdins )0 (pgi (sld yig s dolilad

Yv

Bliseo (6B i 3 3L (JBe (29 dunlio -T Jou>

culgopl all adlic Sy oS L bl Ul
Voo NAV\ZNERYAVN SEEERYAVN SR RYA) SR 29 O <\AY ¥/vay Cawlgsd 3]
NI YRR Y/ R V1 R VA Y A TR VA R 7 A/ R a/ysa RN
BIFAY /SR Neee  WNAY O Y/EOY O V/FOY O OIFAY  FVAY pilio
O/FA YA A S YA 7S W VER RN v/ 2 AN V72 A N4 78 RN bl
<NAY YARAZEERYAVN SEERYAVN SRR VERRIN (YN <INAY FARES 0938
<NAY AR ANERYAVN SEERYAVN SRV VNS VR <INAY DARES Lud
INAZN TARATEERYAVN SEEERYAVN SE 74§ RN A0 \VRRE ¥/vay Ol
DAY YN DAY SNAY YNRD T YNRD DAY Veee sl
0.35
z
,%é
§"
Izadkhash Eghlid Safashahr Bavanat. .Kazerun Fasa Arsenjan Firuzabad
Clises (G e (152 3L B Jhre (1o A SIS
Clizs (61 pend (512 e y93 GBS Jlire 59— JSu
Cliseo (G s 53 ey GEU S (295 dmelilo T Jguo
Cwlgopl Bl edlao clly el Wb )l slljed
OYYAY SN NAVA VRSO NRAA YAAD IVYED /YVAD culgagl
«/yaay AR RS NERYL 2 17 SR £V NV AL LV RY) RN NERY A & ¥ SRV A A VYA KWL
AN AR AR YAV N SEERYA £V NS AL LV NRYA RN NI A A ¥ BT A A VYA elao
o[+¥5A TR A A ERY B3 0'A SR RY/\ 7 NNV AVN SRRV A7)V SRS AL L VRNV AVN 4 bl
o[+ FYY SRT\N SERY RS o i SRR R0 | ) EENRY P v SRRV RS A  MENNRY RAFSNNNRY PY A ¢ 0928
o[+ FYY RRT\VN YRS o i SEEIRY R} 1 EENRY R¥ - & SRV R 1A WNRY A PRV PR A 7N e
OEYYWBAE XYY Y [ BAY VAY YN [VES b))
XYY [SBAYAYEE VY BFE BV [NE. YAV olije s




VFY 5l ) ojlosd ) 093 s bamo (cwdins )0 (pgi (sld yimg s dolilad YA

ClSo (6Ld oo Cumos (95 dunlie —F Joa>

MBI eslic clly ogylS Ld gbuyl sbljepd

Vooo
I
O/FAN
Y/
o/fay
SRR
O/FAN
OIFA

FAYS SEERVAVN SRRRYA 2 N A BY NENRYA R RN AVA SRNRY AV S RS
VRIS 7NV} 7S WRNRVAVN SRNRVAVN S 707\ SRRYA 9N 48]
YI0F  Meeo OIFAY GDAY DAY YOF GFAY s
SNAY NAY N eee G NeA N GAY S AY <lg,
YAVY OXYAVY O oIFAY Veee GNAY YWY YY)
OIFAY  OIFAY  A/¥ee YIVEY Voo BIFAY Q/FAY Lud
A2 SRYA 2 WY /A WEVAV SRRV AV SR VERTRVA ¢ S SR C So
Y/-0F  Y/-0F  O/FAY  SNAY  S/NAY Y[F Voo ollep

e (51 g (o2b (SLM (29 duwnrlio —O 9>

Cuwlgsd 3]

M ilio clly ool Ls el ol

Vooo
ARRN
<INYE
o/ovyY
AYNY
¥/IAYS
<YV
RAYNS

FIo-Y  FAYY  NA- o ol¥aY  /YEY FIEES OIFFY culgog)
\JRRRINERYL ALUNNRYAYS SN /A SUNNRYL 23 SRRV AL U AV & A48
A7-X SN VRRRTRRRYA VW VA RV NRYA B3 SR 71 v SN ARV NN F
SI-AY O Voo AYSR BT B8N ALY <llgy
ACS SERVAL-NRYAY SR VR Ty A VA YA A WY\ 4 7 SRS
AZANEA (Y NRYA RV S /A PR VER R Vi A W 0% i Lud
FIOYY /XYY NSE O FAFE Y Ve FAFE b))
AR SEERVALV-RRNRVAY o S FLV-\ANNRYAVN JRYA R W VRPN A YV

0.4

0.35

0.3

0.2

Weight Population

0.15

0.1

0.05

Weight Distaster
o
N

Izadkhash Eghlid Safashahr Bavanat Kazerun Fasa Arsenjan Firuzabad
Cities

Cliseo (W e (5152 Camon Jlixe (139~ ¢ S

Izadkhash Eghlid Safashahr Bavanat Kazerun Fasa Arsenjan Firuzabad
Cities

Ciliso 5o ptend (5152 rb UM Hlro (19 ) ) JSWS



VFY 5l ) ojlosd ) 093 s bamo (cwdins )0 (pgi (sld yig s dolilad

¥4

@b g edyes (6550 Hhre jliel dajlime (gaba, > oS
Ll 1l Jloye3 s syt Casenl 505 e 93 ) i
Jole 50 4y Cannd Camon jlitel canl dgaoro 089 s bl a8
byl a5 Gyge )3 g ol HD)93 0 (keSS Culis I LS
.\.wu.o ).\.Mw Cuxad> Cuod I o‘.iii s..\.wuﬁ L)D)B ).\.w.u 0‘59).\)
Slod & (655 0aS B pne iy Cumed b sla i 1)
A2 51 A8l ol 4 ey e (LS 1500 (gl jlre Lol L)
dgdie e (9 39 503 o Sl e gpdg 4 b Oy

.J.>‘,§; ‘}Q‘;:B ¢:)i| “;)lS:Jn Oy Y

b )l il (slojped eciliseo jline Yl b a0 ol 5
il sl ¢ Juad ol )3 opslato (gl A5 duglio oo
oy 4 42y b Sud dwlie oo b Calie (glajlre i )
el uld gy Sl ealatul b ejed o piee S pls
WSS 5 ol 5 505 Lasude (636 636 ol pedlds
ol 0333 3081 300yt 4 b odnlie Wlods o3y L
Pl oy 5yl5 )18 llsy 5 pedlio sl o 51 s
1y slitel 025208 3159568 9 (19518 (slojaes &S ol (s 4B S
0 Jelod gl 55 3ol o g5 il ol
A5 odnlie 3,8 wyp |y Cilisee (slajlae 1L cosel Cund 4

Reslt

Izadkhash Eghlid Safashahr Bavanat Kazerun Fasa Arsenjan Firuzabad

Cities

ol g Sl Cga BB (g o jLitel -V Y IS

bl 3 A8 oyl g Sl b oMbl (gapdyg3 05y

w58 oo p ) b ol osel s ol
9 Sy LY Spgo & Bl g yod o9y (Slb
U0 A eyt o8 SlglKe +/F a5 cul (b Ve
Cawl 4Bl olais] ool iy 4 SlglKe VY 5 Soldggd
Slomg (295 Ol b copw jbsei e bkl
it Ry F ol e iy aw & B Gl ke (o0l
haSed & (5 (IS Olg slgal 90 9 aSd 4 (gadyes

Slods 03,90 135 55 i 4 b ldges ol el

b 3L (5nd 93 (o yud 09y (5wl 9 (& 1

o 3 413810 3 51 3 Lisus!
&S W atude (B LiSu d odel sl mls 4 dver b
2 s ys sy o8 Sl ly e (e
o) Silwand wemlgsy ST b ol BBI o ¢ o) il
p5 i IS S Sy lsie 4 i 3l 5 1y o5
s 5 ) esliie (B AUE A e bl b))
o8 gy «o3b /0% g (sdudygd /b gdpun o84y Sib
LY syt o gy g (2L Y+ g (s AV (S pu
MR gk 0590 1) o9ud cl dus o Lo L AV g (0d )5
w25 (Phb Bk aw ]y a8l gy 055 g 3l
St 08950 30 (A, olgr aS ol L sdel Cuwds @ls
Loy g ool slapy Mg Gl o Ve ) ol s oS



VFY 5l ) ojlosd ) 093 s bamo (cwdins )0 (pgi (sld yimg s dolilad

:
éx
3 100
000 . e .
Simulaton Time =6760.00 [h]
).'J.of" 9):;-0" ).3 bb. (W )m)b,.oa'—“ﬂ‘&a
8000
é 1800

Total_radiation_kw

3630 0 5110
Simulation Time =8760.00 [hr]

Oy e ol PS5 VY UK

Total_radiation_MW

720 1460 2120 2020 %50 438
Simulation Time =8760.00 1]

Wy mdaw 41 (539,9) (MU oy 01,505 -V 0SS

Total_radiation_MW

P_turbin_MWH



&)

ol S ol ials jskaias ()b sl )3 (93l 5 sdysd sl g lojer (b g bl 101y ReR g lsé !

Pac_KW

.00

] 730 1460 2100 2020 3650 4380 5110 5840 6570 7300 8030 4760
Simulation Time =8760.00 ]

power injected to the grid_KWH power injected to the grid_WWH
,
— wind

power injected to the grid_KWH

power injected to the grid_MWH

650 4380 EX

Simulation Time =8760.00 [hr]

S 4 (53U 9 (Gt y93 (o yued 0 958 (B, Ol (Sose 0l S VY U

o the grid_KWH power injeced to the grid_MWH

5 D0E+06 5000

4.00E+05 (S SO OSSP NS SN

T 300606 [ B z000 2
& &
2 2
] 5
2 2
T 3
& &
3 3
s s
= 200 2
i 2
g 8
BB . oo e e e e o 5 £ o o 1000
0.00Ev0D H H 0
0 1450 3650 4380 5110 7 30 8750

Simulation Time =8760.00 (hr]

s el 1 31 55 85y &3 31 5 (S35 (S0 e 855 SB35 (55 (st ol 3 VA JSL



oy

o S5l b (s 53 (8 ST gige 5 il o obsS i U 1010 9 (owggls

b aS ol L 48 )5 plos] w0 )8 Cunleda
—sl o5 il (sl 1y jlitel (a8 sLTjg 8 5 1958
shme 5o 1 Calisee gl o Ll 4 dn g b (gandyes
b yg> (8551 sl jlitel o )lre (sa045) ) il sl
el )l3)98 gy Coml )53 Hlre 93 5l e 53
Ol B 1 s 418 dagi 3)90 (luin (umex jlitel
Gl 0393 398500 Cud )b b o8 5,0 S (gl b S0 ¢ Buiizs
e oS3l g0 (58 s o9y Cudylo & S50
0AS B jme ey Camax b (gl o 12 A o0y Cpmon
W3 e (L 505 (slayline Slitel gy 0 sled 4 (555
S gy I e zesy @ ol Gl k5l a8l el oS
O e glyis @ e ool & 298 o (nl g 092
g bl

@b 035l Cusdy gy o 5 g (Al 4 BT
S0 g gand o> /0 s du Lwly ol )d sl o s ly
AR T EW-SY VA SEPR N VA REPIP AW SYC A RN
@l ol 00l 485 113553 (g0 pm oS g5 (ko (5 o3k
ol 3 48 Gt o5 55 )P Ol 4 amd e L
ooy doydVe g (0l iy e Gl oy Ve
Ml oo plar g i ebd oLl (g8

References

1. Abdul DA, Wenq J, Tanveer AR. Prioritization
of renewable energy source for electricity
generation through AHP-VIKOR integrated
methodology. RE. 2022; 184: 1018-1032.
doi:10.1016/j.renene. 2021.10.082.

2. Aghaloo K, Ali TA, Chiu Y, Sharifi A. Optimal
site selection for the solar-wind hybrid renewable
energy systems in Bangladesh using an
integrated GIS-based BWM-fuzzy logic method.
Energy Convers. Manag. 2023; 283: 116899.
doi:10.1016/j.enconman.2023.116899.

3. Badi IB, Pamugar DR, Stevi¢ Ze, Muhammad LJ.
Wind farm site selection using BWM-AHP-
MARCOS method: A case study of Libya. Sci.
Afr. 2023; 19: e01511. doi:
10.1016/j.sciaf.2022.e01511.

4. Balo Fl, Sagbansua L. The Selection of the Best
Solar Panel for the Photovoltaic System Design
by Using AHP. Energy Procedia. 2016; 100: 50-
53. doi:10.1016/j.egypro.2016.10.151.

5. Basu SO, Ogawa TA, Keiichi N. Assessing the
geospatial nature of location-dependent costs in
installation of solar photovoltaic plants, Energy
Rep. 2021; 7(1): 4882-4894.
doi:10.1016/j.egyr.2021.07.068.

Lolguiny 9 (5 95 42

g e Cons laosu ¥l el jglate 4 Gaios pl
SolSgys Lol & uiinios byl ) el
ol oalaiwl ywoylb il calizee 3ble jd (63l 5 (giudye>
Olys 4 36 (lpealader Jlos g, 1 lwly cul 53 ol
b ylne 0yjg o sy 38 dan dix oty j S0
ez cal o odlil (oeiw Sl 5 el (b5l 9 Jolos
b b g Camen iyt JB Gl ol JS b
o1 bl ol gy il e oy Bl (gl Caliso
4 ool 5 (sadiyed oS g (gl cuwlio slo o o Ll
Dyl (S byl Ol ago g Jolge 585 g JolS cilus
g Cilsee @lio 15l 3)90 slvodly Ll ¢ bl yolate 4
(56 (ol poalidis el (i) 2 4 L s 2305 (5]
3y50 calizie bl (gl dodie Cuomd jd 0l yly (slo, ST
2jliel Gl (izren Had (a3jlitel g 485 )18 L))
(6Piudy (B e b o3l (g5 i S (295
295 dualiio jliel (29,3 9 o 93 ClMLI Jolis bas39)9

el s 93 o
e ilin @55 8 gy 3y90 Slajtd o 3l Bl
5 bl eoliw clayed o 51w g cwl o3 AL

6. Devrim Y, Bilir L. Performance investigation of
a wind turbine solar photovoltaic panels fuel cell
hybrid system installed at Incek region e Ankara,
Turkey. Energy Convers. Manag. 2016; 126:
759-766. doi:10.1016/j.enconman.2016.08.062.

7. Hassan Z. AG, Awasthi AN. Solar PV power
plant site selection using a GIS-AHP based
approach with application in Saudi Arabia. Appl.
Energy. 2017; 206: 1225-1240.
doi:10.1016/j.apenergy.2017.10.024.

8. Hasti FA, Mamkhezri JA, McFerrin RA,
Pezhooli N, Optimal solar photovoltaic site
selection using geographic information system—
based modeling techniques and assessing
environmental and economic impacts: The case
of Kurdistan. Sol Energy. 2023; 262: 111807.
doi: 10.1016/j.solener.2023.111807.

9. Noorollahi YO, Ghenaatpisheh A, Fadaeia A,
Simaee MO, Moltames R, A framework for GIS-
based site selection and technical potential
evaluation of PV solar farm using Fuzzy-
Boolean logic and AHP multi-criteria decision-
making approach. 2022; 186(1):89-104.
d0i:10.1016/j.renene.2021.12.124,



S ol S ol ials jskaias ()b sl )3 (93l 5 sdysd sl g lojer (b g bl 101y ReR g lsé !

10. Ozdemir S, Sahin G. Multi-criteria decision-
making in the location selection for a solar PV
power plant using AHP. Measurement. 2018;
129(1): 218-226.
doi:10.1016/j.measurement.2018.07.020.

11.Rios R, Duarte S. Selection of ideal sites for the
development of large-scale solar photovoltaic
projects through Analytical Hierarchical Process
— Geographic information systems (AHP-GIS) in
Peru. Renewable Sustainable Energy Rev. 2021;
149: 111310. doi:10.1016/j.rser.2021.111310.

12.Rogna MA, A first-phase screening method for
site selection of large-scale solar plants with an
application to Italy, Land Use Policy. 2020;
99(1): 104839.
doi:10.1016/j.landusepol.2020.104839.

13.Ruiz H.S, Unarsob S,.Ibrahim-Bathisa K,
Budiarto SM, GIS-AHP Multi Criteria Decision

Analysis for the optimal location of solar energy
plants at Indonesia. Energy Rep. 2020; 6(1):
3249-3263. doi:/10.1016/j.egyr.2020.11.198.
14.Sadat SA, Vakilalroaya Fini MR, Hashemi-
Dezaki H, Nazififard M. Barrier analysis of solar
PV energy development in the context of Iran
using fuzzy AHP-TOPSIS method. Sustain.
Energy Technol. Assess. 2021; 47: 101549.
d0i:10.1016/j.seta.2021.101549.

15.Sindhu SO, Nehra Y, Luthra SU. Solar energy
deployment for sustainable future of India:
Hybrid SWOC-AHP analysis. Renewable and
Sustainable Energy Reviews. 2017; 72: 1138-
1151. doi:10.1016/j.rser.2016.10.033.

16. Spyridonidou S, Vagiona DG. A systematic
review of site-selection procedures of PV and
CSP technologies. Energy Rep. 2023; 9(1): 2947-
2979. doi:10.1016/j.egyr.2023.01.132.



Research Article Journal of New Researches in Environmental Engineering 2,

Volume 1, Issue 1, Spring 2023, Pages 41-54 %

Simultaneous location and design of solar and wind power plants
in Fars province in order to reduce greenhouse gases

Mohammad Arghavan  Master's Degree in Renewable Energy Engineering, Shiraz Branch, Islamic Azad University,

Shiraz, Iran
Mehdi Motvasel* Department of Electrical Engineering, Shiraz Branch, Islamic Azad University, Shiraz, Iran
Saman Tashakor Department of Renewable Energy Engineering, Shiraz Branch, Islamic Azad University,
Shiraz, Iran

Extended Abstract

Introduction: Today, the utilization of renewable energy has not only enhanced the
efficiency and effectiveness of power plants but has also resulted in a substantial
reduction in greenhouse gas emissions from fossil fuel power plants, offering
Received: 12 Apr 2023 numerous environmental benefits for human societies. This research specifically
focuses on harnessing the synergistic potential of solar and wind energy to achieve
Accepted:10 June 2023  improved cost-efficiency and greater utilization of both resources. The study
examined eight cities in Fars province, each with varying climatic conditions.
Materials and Methods: The Fuzzy Hierarchy Analysis Process is employed to select
the most suitable location within each of the selected cities for the construction of a
power plant. To make this selection, various factors, including wind density, solar
radiation, population, and susceptibility to natural disasters, are taken into account.
The assessment involves the calculation of three key indicators based on mathematical
relationships and environmental measurements. These indicators encompass wind
density, solar radiation intensity, as well as the population and the vulnerability to
natural disasters such as earthquakes, floods, and dust storms.Additionally, fuzzy logic
is utilized to assign weightings and determine a single value for these three attributes.
This value is computed using MATLAB software.
Results and Discussion: In this research, the cities of Fars province were compared
with four different criteria. According to the survey, the best cities were determined
using the fuzzy hierarchical analysis method, and the results show that the best city
was Euclid, followed by Safasher and Bowanat. The survey showed that the cities of
Kazeroon and Firozabad have the lowest points based on the construction of wind-
solar power plants. To analyze the obtained result, different criteria should be checked.
It was observed that in the ranking of criteria, the score of solar and wind energy
criteria is more important than the other two criteria.
Conclusion: The surveys have revealed that the most suitable city for the construction
of a wind-solar power plant is Eghlid, followed by Safasher, Bowanat, and Izdakhsht.
Conversely, Kazeroon and Firouzabad rank lowest in terms of suitability for such
power plant projects.Subsequently, the design of the power plant in the city of
Optimum has been thoroughly discussed. In this context, three different operational
modes have been considered: one with a 50% reliance on solar energy and 50% on
wind energy, another with a 70% reliance on solar energy and 30% on wind energy,
and a third with 30% solar and 70% wind energy utilization. The results indicate that
the most optimal performance is achieved when 70% of the power production comes
from wind turbines and 30% from the solar power plant. This approach proves to be
increasingly effective as time progresses.
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province, solar-wind,
location and design.
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