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Abstract

Background and Objective: Limited fossil energy source and increase of energy demand is always
pushed man to search for new energy sources as replacement. In this case the winds always have a
special place in the new generation of energy sources. Semnan province with favourable topographical
and relativity suitable situation is one of the best places for building a wind farm.

Method: Therefore, in this research different criteria and sub criteria have been used to identify the
suitable location for building wind farms in Semnan province, As the importance of information
fusion, Analytic Hierarchy Process (AHP) method were employed for weighting the layers and the
Expert Choice software implemented for this purpose. The Arc GIS program has been used for special
analyses and overlapping of layers. After the analysis of information, according to the capacity of
building wind farms, province of Semnan has been divided to four parts of great, good, normal and
weak.

Findings: At last, it is indicated that Geographic Information System as a Supportive Decision making
system can be practical both in preparing of data and designing the priorities and giving expert's ideas
dealing with different factors and also help the designers to select the proper location for the wind
farms.

Discussion and Conclusion: In this research, three regions have been determined, considering priority
of overlaying and limitation of land and places, survey of priority area also considering the climate
condition and personal observation have been determined that this places are Damghan, Nothwestern
of Garmsar and and some part of eastern Shahroud.

Keywords: Site Selection, Geographic Information System, Wind Farm, Analytic Hierarchy Process,
Semnan.
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Figure 1. Location of the study area in the country. (Source: Authors)
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Table 1. 9-hour scale for pair comparison (20-21).
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Figure 2. Different stages of research.

el R g Cud) laanss slaw N g8 Lalg, o
Gk Hlade oS cpl @ az g b el dolas 6,550
Slaglio (29,5 00 5l e yilo el Caws /) 1 jiaS
S5 5ol oy LLole slajlne glyl (255

] )"5)95)'-’

LaY gg) y oud Jlael gy sgams Jolos
SrSolr 1 b ol 5l Lol (ragh b Sliles 5o )3
Sl g Sy lame (38 G 5l aipa g SBg ad AL
@ili aile b 2L 51035 5590 sl 8 s L9l
308 cplogd a8 5 ks o Slacudgase JBlas ¢ o
Vs oo ksl oype 4 AIC GIS Sl b
3 slealals Jlax 5l 568 )0 a5 bl 4y 9 <85 plox
03gams ;o oS (Ablioayg -

Ol (V) Jgaz o ool plais! ) sae auxsls 1,8 caslis

dae ably 1,8 oo a8 5 Lo

6la ) lre jlalols iSlas 5 JSlas conisS sgume Jolse 5

Al ge gy )50

G853l Oliee 9 4k 35 (Coglgl) (led kol (umns

L bl o ban s Glosl) cossl col s 50 g aalas Bun
Gl 3l eal> o ol jo unlond et o jlne 5 51 S5 50
Oren a5 51 Sy e ol el e Saal oyl
€l ahado oS 5 b 511 ol Gl ol aaly>
" gbad den (58,5 S )3 b Zuglsl o p 4y yomie & el
0 oalys osliial g o ol e dbdes ohaws olad 4o Lo
(Y)
Ol a5 ool ol (oo abds 0] 8 lacje 51 (S
Ol opl S o adeiee | 0als plodil sldanslis (5,8 5L
3l el slacaglsl a Gls oo ojlail 4z B 4" ams oo oLad
5,5 slazsl oS 5 sladsar slacyslsl b og,5 slae!
3 S C.R) 6B 5ke e S1as canl ool lis 4,
o)t 5o wdpdy ) bealie 6,850 lei o il <Y -
6B ke Gl (YY) 0,5 ploxl bbazs Lraolin b & 90
2Bl oe dnlone BB Jod o) &

C.R.=C.1./R.I. QD)

C.l.= iMax—n [ n ™



1N b Ol il 53 (gL srolSg i (2L e
(B) o33 3390 0 slxo 31 Aol ST 5 JBlao couiS Sgacme Jalgs —T Jguzr
Table 2. Limiting factors, minimum and maximum distance from the studied criteria (5).
(M) abold stos | (M) alols Jslus> Jole wly 3> Jolge WS K,
oy Sl olaly
f-- Y- o cbli> ailaie | o cbli> gblie jlalols [ )
Vo e - ooy slagls 5l alols Y
) Ve - o S 51 alold \
_ \. - lrailzog, 5l alols ¥
) \ - bl sla ol 5l alls 5
2z \ - by 51 alols 5
- ). - labns, 51 alols Y
ol slo ) lze L Lxo 039

Sl gz byl npete 1 (K ol sla)lire
39 e soell yolie (guios cpl jo aiil o g0l lrolS gy
Azl )0 g e 5 SV Sl glils K00 (sl lire L anslie
weras ol yo ailesls plaizl ogx 4 1) 55 059
S les g )Lad oo ol oy 0l Zo s (ool sla il
o8 g s wlam! byl (gl a5 00 soud8l sl lse 5

Slods ol ol

bl oyl
65L ol5 55 Slasl S o a8 Lol Jlge 51 S,
Sl 5 Lol 2lLla (lo)lns 0,25 S5 az 58 s )50
S0 oy e 5 by s Gl el cw ) 100550 (LA
balr b oo sboced )9) cud 5 W)l az o a5 wisly
25395 (nl 45 15 3903 (50L ol5 g 5 ol 4y phadl L
oz Gl i 8Bl o5 (WS (0 Joe 3Ll 50 lo 90
salgs 4ol solatdl Bl 5113 5 osd 5 o] Sliagos
ATCGIS Jl51s 55 Laso ;0 ( 230559 5 e )Lz (pl 090

8,5 15 Jelow g 4525 g (2 9590

a9 bdagjg onl0gd oo mati L) lme ()59 pladl Gyl 5o
- oK Bus @ s o0 SO blie 5o o, Lire coenl @
sloslxe lo) 00,5 o cpmnd Mool ol g, Slasl b
) e 50 g o amlie Ko G L Lol slaayy
Slasl obolSe o ol slaay slalae 295 duolis
539 b o8l Jlme 41 50 a5 o0l eols lis (gl ol g,
O a5 A [ OY (s b (oelid e Jlre 9 410V
ol e s w0l Gty sloaiy ;S Jolls ST o8l Jalos 15 3)
S5 Jelse sl ) il Les 5 ,Les ¢
595 4 |y i O3s JS et 4 wllioe (53L o8
6ok o8 g, alasl oy 30 p ymeS g (Wlosls plaiz|

)‘)Bl rD)J o LE)L.M 0 ML’XA LSLQL))s (YJ) uliu.' 9 O)b

sslo oyLus |, Expert Choice

3 eS Jlaske opl wlbioe o/ A 1 0 685k e a5
o goaims lis cpl g odgs o) g o] o lalisl lade



ob&o&s QS%Lé)

8] olo vl Y+ 6 5 loudt o § buzxo (5580 955G g pale oA

Sslme nj Jold e Gy glojlme all oo o
Shdols g sol)l 6,5 was cbla> gble sl alols
‘;A)) J.?(A o)le.o.lb dJoLA u;‘ as ‘).:) ‘Mbsc LQQJL>09)
el o Jolo Logae situs 5,5l> 5 LS 106 slaaiss
50 oL clfjﬂ.i C‘)L.\D-‘s w‘)}u‘ﬁ uLfsh).’ ‘;.b) J:m aS
Al g 63k Grye sleeyy @ By 9555 el Gl
IRWIREYPE T Q—l O

bl tymoy (51 5 Laro

3ol olSg s Shanl cuar (wlidine) slo)lrs ()2
ol s ax g pac aS |y ccanl 1o o5 1 glogng Cuonl
O sl sly ol o Sl (gl (olid s
A dwles o8 g0 Slast o laasle pus BT 4 015 g i duas
Slopgls 5l alols 5l s le bt ey laslons )
Sz cwlie (e Gt slp &5 b JuS sl alals 5 253

R P I IR ST VI ERY P PUE LI e

seloszl— goladl o lno
6oL o8 g, Slasl Sb e jo a5 cag sl )lise S0 5
- oo sloixl— solamdl slalire wudls axg5 o] & Wb
slojlxe pj Jolts slozzl = golaidl gla,lns il
(ol golz (o3 sloosl>) bls)l sle ol 5l alold
(o 351500 ol 5 L 5| alols (ol ol ophas
@ haws bl e ol 5l o lalin) alols wsb o
@ ks g dges walys Sl ) sl G slaasis
3 lapleisle s o2 0g woless Saas slecsls dlas]
ol o Slae ly jo mile egd a5 ol Jdo 4y Liwgy g Lo o
5 Jlamesl HE s el mly el wisd o gmna
—alols Wb g0l o8 g, Slaxl )0 13) als valys sob yuye8

Sgi Laas gblis opl 5o bl sla

shamotums 5 s Lo
o8 g, laxl SLoSe jo dhrecans) bluw 4 axg

5 0lpl 5o (g Slaal  Sege 51 (S ol Jl> 50 5oL

Priorities with respect to:
Goal: site selection

CLIMATE -515
GEOGRAPHICAL -221
SOCAIL - ECONOMIC -129
ENVIRRONMENT 082
GEOLOGY 053

Inconsistency = 0.08
with 0 missing judgments,

Expert Choice ,I380e 5 5o b jlo o0 duwlxo gla 59 -1 S5

Figure 3. Calculated weights of criteria in Expert Choice software.
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Figure 4. Weight chart calculated in Expert choice software.

Priorities with respect to:
Goal: site selection
>GEOGRAPHICAL

Inconsistency = 0.
with 0 missing judgments.

Elevetion  .500 |
Slop percent 200

Expert choice ,1381e 5 5o oo dmwlxo b y3g 51o g0 — O S

Figure 5. Graphs of weights calculated in Expert choice software.

3 585 3L ol oSy, as > wilesls plaisloss 4
20 4y golazsl Ll 51 bls )l sbe o, 5l celio alols
aax (bl gle ol Slasla g5l 500 sz 05 saly>
4 ol> Goglr (lid ol Bl pa 5 090 walsss
el 5o il 5 iy saly olSy i 5,25 5 aklte
ool 0,US 55 oo,y i oaiS 51 56 s ials

S,ls adss blug 4 ly gaad Glods wlsi oo a5 ol valy>

Elsxh golaidl sla)lhxo 55
sl oly 5l alold Jols claiz] solaidl slajlas 55
S om il balins 5l alals 5 Lo gt 5l alols (LS
Obel daslexe 5 cnl SESS 51 alols glayin; ol
Sl 0090,5 Jlasl Jlse 3,0 alizes lad a4y Slawlxe
- iy bl el sa g el () JSC5
oboly ISl jo wlbise <10Y )85l oo 5 w0

Ly syt (1 700) b5 (bl sl ol (oulis, I8 ol L




dbl&o&, ‘g'laé)

A9 olo wawol 1+ ¥ 6 5 Lot conn § bxo (55419555 g pole Fo

Oles g diiSS Jee bl yo wile aiile 45wy sl lezs L

Ay el ) e Jlasiul

3 Ole B ogh o Sy 5 Ling) @ (335 (rizron iles
L oe,S eolawl 5 olyl &yge ayling, sobe 5 (Sl aibie

Loyl oy Loaiy] )0 o aalys cely Lojeed 51 (5590

Goal: site selection
>SOCAIL - ECONOMIC

Roads

Vvilages .005 1N

Inconsistency = 0.02

Priorities with respect to:

-655 I
Gtys 250 IS

with 0 missing judgments.

(sobaisl- cloxal g )lroy ) (295 amolio —F b

Figure 6. Paired comparison of socio-economic sub-criteria.
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Figure 7. Calculated weights of sub-criteria, environmental criteria in Expert Choice software.
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Figure 8. Weight calculated under geological criteria in Expert Choice software.
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Figure 9. Calculated weight of height options in Expert Choice software.
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