WY-100 o

WA4/+ £/T sl yo s,

VYAV Y/ -0 s gual t.:\,u

81359US K3 50581 - (Sl Az LSS ol Julow gyl S

1015501 SO () 2T glie 3151 0 g
w\ﬁ,}{sxfwdd.uw)lf

Ol ‘C; Ol o@é\b cL;J'J)L‘l‘S dxw g5 9 L2l sl chjJ)L.‘fS UZJ).AT) 6); o))? ng‘l{.s Sl &u\?o\f ‘)h} ’:’

- Z
'O|J’i| ‘C; 4&1).45 a&dlb 4&))5[..‘3{ &uﬁ)b@‘ 5aCisls ‘6)))‘“:‘%{ uﬁ)}ﬁl 3@3)3' ej)fJLg‘JL’;w‘ E*ég‘.l&ﬂ\ ’:’

Ol ‘C; OlLg o@é\b cL;J'J)L‘l‘S dxw g5 9 L2l sl chjJ)L.‘fS UZJ).AT) 6); o))? Skl f@\.@) G?«M‘.\,:.G %

Ol ‘C){ Ol oli.iﬁl) 46;,))% G gl 9 oLzl 3l cL;jJ)LfS UZJ)"TJ@JJS aj)fat‘.wl EW )}Wu\:’u& <

ol ol 5 adgy aolisl Blaal b Su5e0sST allas (5l )85l o o sl Co e 8555, 40 (crmb il 5l cbla> slo 10wl
Doy 5 blie (sla Sy clit 5,5 5 e e qolie 51l (6,50, ot rsbs gulio 55 )33l g 4 Wilosys 5 3 yae
Cope 3,S0g) & il g (el Sl ol pls a3l oo 35 )90 Sloss (el ln Lol byl 5 (S5slsST 5 el (slapllas
WS gl e cbilin slaaals g Slaal szl 5 sz b o il Gladind G 4 45 48 Lo SglyST — elata! ol gon s
3T L a5 el 1 alis el egy ol 5105 il 35 omeebs i Slasly il Aie; o il dlin L 3 osdle 3y ol 316 S oo
ISTSUINS IR FEVRII N DU JE PR PISCHUI R SAPE JENRIEY PCTNERTHICONNPIIE SR IICR TN
il o206 Slalllas 45 SES oo saste slvosz )z olee 5| (SES) SyjalsS1— elazal llas oo gyl oy g bl o sl pus
S o gl pieaw b (6,550 5o ldl ol Judow g gy jskaie 44 SES Jdow szl o yige Bl o cpl Bus ol ol .ol
Slopllss ey pamast 5 4,25 @il ale Sl slodel 5 plaasie » Jaiie iagy el Al 09 Gyl o (e o
Gl jlan o5 Olawslin idu 90 0 (glasbiw y idgh Il aiad Ol a5 V) wiedan jab 4y a5 54y (SES) 590951 — elaiz]
SSS 51 el Jdow g 4300 gl 09 asdllas 850 s las 51 G o ulowl 5 SES Jdow slacgz )l Coved] i 5 (6 S pro—ad
Jole i bl lons ol (658 maaas (sl slons oo 51 a5 0l Lt s s ol ] (Bany3¥ pale calts i) olyasS

Llg; sl p oail (g i (oUlg e Lo 5 lasl s 90 4 a5 6l 65 slodile ( Sz i pensm 00 LU
(S S pread @lo Ld g (il aed i) (oee Llyds 1o (6 ndyuine S s plis Copie gl (b Sldes CoblB e
e 4 s | anllas 550 (sl loxe sl 31 6yt Szl s VNV coms (53 b i s 5050yl ole b Lty ol JLomo
s b )85k 0 Gl olal Judoi szl G e Olsie @ lykaiale oSS 51(SESF) pg i | S53e0s8 T — (slosz! pllas gl
oo Deles (o8 (S5l Jhe 5 (Gt (ESLD gz 3 Wlge 970z ) e [ 39250 Slacgzlz e o plytel Ko (Sijglyae

D9, 84 glatel S (eein) Sl @l oIl Bas L asl IS 2hpae slas3l il 3561 5 (o) il b b Sl sladles

- T e . & . & .- .. o * /.'.
N9 il 25 6 S el b g il Sa35ST - seloiz] pllis SES Lo slacogz iz 08 515 kS’

Email: alambaigi@ut.ac.ir FAAYETTYFAYAY 1 ulod o Lot 1 Jgine ooinyss *



\f” )LQ.g A o)Lo.ib ‘Vf 0)55 ‘ub;“s’.....}ael.wilz.o‘d)‘orm"jé))‘o

593 50 1) Sauzmn 5. 6yslol Jre (S yde sla s
- tloizl sl 0 ,Sog, 8,8 i o L [YO] aslo
oiled (g se (b Blie o pae Gl SO 590sS]
@ Cand SO59098T 5 eloix] sl 5l (g el S adly
Senlols &l ks il S Co yae oo S0,
Sleil SlaaSd 5 o StaS fp SOelas ]2
g eZoxhad pac (6 pdy s ol plas 1) elais] sl
33l g (6 S o i jo 1) Sle Dbl GBI s
S8 azgi 9,50 reb mlio sl (S poe Glas il
GRS e b g el pae lin Gl )5 457 (6 59k 440l
9 IS (6 oS ool
Se39155T slacaalad pas L ablis sl 1) alags 3l !
IYV] s aswys Judts JB,e clozxl g
5 sl S e ol mlis 3550 40 s
e 51 5 psltS S o0 Gao 35 o Gl e
2 36 ad g oS o cB oy (i) ol S i
pdyee 5B ol 5 lEL (ol laS Kos 5 mlie

Caalid pae 525 L sl

Syl ST Slope—ai » ol glis 5l owilagdly oz
Sl i sl Zoles 5o 5 [14] aslis
(Jedo faen & V] o Bl3S salys e g Cuin
e Sl lamel S (s il @l pis ()
Bl ol5siS oo ol jo a5 Sy 5elssT — eloz]
OB ol 4 RoaSu b gl dlelss 5 slas Sog, <]
Clabe @l 5 @ylopose ;o (BT80S (s
Sl el St i 08 5 (e
)l gyt g ge aib S L 50 gl e
&l Cu e Ay 50 00l ploul Glllae 31 glawo
2 5 Sgine s b 4 LS ceeins o
iy @l Gileand Gladoe cuS 5 a4 Wles S
5 (sl 2Ll sl 5 (S 0 laoe)
5 Sibwainte Alizie lapt S (loase slagis,
30 A wlaisls (Wl by o Ban algs

'Stockholm Resilience Center, Stockholm University
‘Complex Adaptive Systems
"information gaps

Aodde

e g b plis Co pon Siw sla o Soy,
g Sl oy )3 gluil sleainles L (SO56088T pivnss
“ 4_._‘>l «w.b‘)B |) ‘5,‘..\_c Ga..o‘l_’s).a.s
@m bl de) 0 oo ‘al.?:_;l (_gLaa(_g)l;xf;;_wl:e_.»
dab‘;uﬁ 9)§.:o-.\4l3 (5..._....» g_)‘)ia.: 6L.....A); ‘57_..._’0
Olye 4 mlin o 25 1Ol 50 o W5 e STk
D9 oo Al 0au0l gty Lo Ol yrs (6,5 S
2 S edsST - slazzl plla Al 0 ,Sus, ol 59 s
Lo & aS (6920 4 g oo 428 S o0y ol Dawasl
Ugae 1o Sl alizee ooy )5 oS Lt —iidny )il
:L‘a.g‘) )'I aSb conls as K5l oauol St.u.‘a @l;.o oblas

cdis s mlie Bi> )li3) 5 Cdome (los 35290
cls Sl cbla> Glaal 4 Sl ws .ol 0ays )5
G S g S b (pl 50 (—tauilil wiells (b
[3] abloion SoilsST - elatzl plls 3 5,
loallss o lgSi ol s5_iils (5,910l 35 1o sliel 4
G S e sl pllas (S 5glsST — elo iz
el ool § So3els5T pllas 5l a8 st (lovzen
A %055 L a5t 5o o o oS3 55UiS
33l aiis diusly S50SG @ ol,8l 50,8 sla,ls, L u6ls
S5 055 Se3ls5T 5 laizl L 3 St
st 1) 093 S 59deST - (ele il e 5 0 9B oo
oz 8, L Joled SG Oy (pl doeaiS j0 0000 oo
Ol 08U pobie plas o SyslssT — elazzl pllas JS
SO L olydloaze ()55 mgo a5 09— o0 Jluy
4 SelsST - eleizl glapllas og 5 o0 wyax Laoe
St o & 3 )3 g W& it J> 0 plie 5l
Laplls cpl [Ve] 058 oo 1,8 (CAS) ooy



Sy Sy o € elaizl Dl ey g « el slaslyy
G as ol lis mls s, o g o i (o)l
pllas olab )o b_i._m)s ) Gol v s ‘_J.Jo
sban; o‘&‘& 4 el r’UaJ ) csLMJY 2
<ot bl s,

oo s (g3l 4ol ol wlie g sl Joles jo o Bga>
Lly, S0 cqz [V] Ko Ados o o b aish ol
cebs 9 GLHJ‘ 9 67.....‘0 6[.@‘-0.._......_“4 uL..A ot
Loy ol dadlhe 4 ol 5 il JolSGon obg
5 axisls ! celaizl (S5glg,00m Goyb 5l ag—iue 0]
S50 i CEU S STl o
CatS g CaeS o )0 a5 W3 )S 7ol dsg> oles]

5 b pllss 0 0B 2525 L

W g ol

b sy sriete Olse a4 ol glolis 5 ol glis
Oy o sorlllyroe laadlie 5 (A3 S e
HelLSSep p She (2l Some Sopd 2 Seee
S oo Jos ol - sl Bgy pinns
S99t — ele il pllas L lod la gzl
Sl (S e 0l e sl pbosz,lr «SES)
Bhly Soigdesl = (eloial lapllas g9, » (logh
JeNA] Wloas sl 5lul dsw g gl obogeis,
SES Ll slp (gousin &z p slosgx,l> [V
S g Coxly 4 Olyies dex 5l a5 W ls g2y
(DPSIR) auly il ~cd > — L6 335y i
Sl ws wezle (MTFY S 5 cy poe szl
2 e — il plls5 gzl (ESY i oo 55
gy | So3elsST— elaizl lapllss gzl (HSE)

'Socio-hydrology

The Driver, Pressure, State, Impact, Response (DPSIR)
framework

"The Management and Transition Framework

“The Ecosystem Services (ES) framework

“The Human-Environment System (HES) framework
"The SES framework (SESF)

Ol )glaS Sa5eleS T - celeial A ) LSG

22 Q‘})Bw ) )L:'é) 9 u*‘)i’ s Slalllas

Olye @ 53,585 (o o o gl | cbli> die;
Hdy s Baa b Ol B0 By ae Sy (55 )5
s 095 Slowo—ai b o)l5,0liS 15 caslazzls oLl
ot 356 glacis b it ol )5 (loaisS fyeas
90 ) 3l G e [YE AY] W)l S enenal (Ggu )]
5 ! slopllss o obss a5 o0ty 53 Slalllas o5,
ol 5T 3 Al ol o, Cpal 51l ls o5 Sy3sls 0an
5 s 00 SelsST - eletal pllis 8,509, 36 L oS
ity ol S e plie g ailiagdly Jlw
20 |y ails B ol lesul SO o5, 0lias
dela s iS50 g Jsl pad il ol
e b (Sladl Jalge (s slo K g 5 oo 5955k
Jelow 0ozl So bl gl o (Sojgls)ane
o ollas 5 o ol slo lls peans gz il
29 58S b la gl BLS)I (S8 oS0 0 sladilse
sains 2l plia sl p ol )38 5 ol
e lin Dozl S QLR g e Sanl Glg]
5 e oduzmes Lauly, 1 S50 b6 5 0ol Linles 1)
slr @tk g lns wlgioe (( Sojgyen 5 (Sldl pllas
s lopllai g ol Ll (Jslao — cle (slodil> iy o
2o 30 g Bailhe (gilu oS S (LSb Lalyy
2 Sledl Jlse 3l (B8 (3latan sl ol Alas
il plazel Sy gy il S e mlis pia
o pllss loo Joles it 40 (go30mme lalllas
Jelodi 4 o5 il ol plnil (So3glg e g (Sl
Ol g pllas (oSS 2 g oo ,955k 9 Lelas
Sy D] e et 4 wlasslsy o)l 5l
L1 olnl o ol a5 Gladl Jolas JolSS 5 (5,5 IS0
& ool adg dgi» Al slaay a3l (gaio s



\f” )LQ-! A o)Lo.ib ‘Vf 0)55 ‘u‘)"‘s’“—*}’é’lﬁﬂm‘d)br"jjé’f

33 (G s analz) 9,5 Lo 5 (3,8) 9,500 haws
skl el allas 5o (obgy g 09500 axd )5 s
bee la a8l maw )3 i sbnl Goyb 5l e
floszl s (ol e b iliseo olaw )0 (Soms)
Ol oBaus 5l cny Jass pllas o 5 o s (o
Dol oo A 3,55 Sloas saiuS &)l lgie 4 €5 90m0
55 Ot sy 5 Lol ams co ial3l ) il o, a8
blite Syp o |) G e 5 Gl pllas
oL s5) 4 6l 5 algl lasyszsl &b 51 (E © S))
IV YU TA] 0,5 oo, 0 (o ails «o
per—wl S 5gles 1 — (Lloial pllii ©o2 )l
GRS Al s i 6l 65l oozl G HSESF)
e Sl IS R SG plare 4 pion g (e
ad Sl 0 Sglsst - sl s pllas gl
Al i3 s wzyle ol [YY] 96 o
e i 2 e 5l S Re 9550 95 9 (e
S oS i (RUY o sloaxly (RS aoe
Jol> zmls g &ales a5 el (A) o)) KiiS «(GS)
4 5 0)38 oo il ol e g ol S o o] )
ey ol (omaren Sl e r’b e jo8 55k
Lo poite ol 5356 b (6,08 8l (SisSr il s
5 b (gol_aill = cloix! gla,bslu 5l
— izl pllhs S 55,5 S 5 So S (SdlsS]
Ol 30 S oyl B T e a0 50 S5 5g)sST
SSe o sais JSi3 pgs Ao slo piie (o9 )l
[V ] 05 oo &1l 55 Jol & o i 23 5l
2wy Gl SLA) Jlusly (Glione 9,59,
(S b rb slaalorw) (hare 2l @l sl

"The Sustainable Livelihood Approach

"The Natural Step (TNS) framework

"The Turner et al. (2003) Vulnerability framework
‘Contextual Interaction Theory

*Institutional Decomposition and Analysis
"Resources System

‘Resources Units

‘Governance System

‘Actors

o ,l> «(SLA) oL S—iiro 5,559, (SESF)
5 55 Sty oozylr 5 TNSY alo U
ozl aizman 0,5 o,_al (TVULY S
ol mle Co o 359> ;0 Gl Olibod jo aS
ka5 0005 0,Lil 0 jlae pl 4y lg oo 1) Ailoal a8 T
oS Cuns g b, T (CTH) ot s SHlolas
iy 2l mlie gl cblas aiyl3 yakyl) o Ol
24z (IAD) olgs (5559 5 Jelow gzl Y]
2 (@l 5 oy 5a3l58) (0les s b o
glbe 5l 5l p0 00 daey )0 Jlad laS e wpu i
S 5elsT - elenzl pllas gz lr dF] (e
b b o slo el Con—dg (o) Sz po ]
oz S 2 Sge Jelse oy IIV] (pilejlusss
o [IV] (oo 5 slacl 5l et o o ol psle S
cozlr NPl 85185 0 Ol (xawsiz Sl peS>
(DPSIR) gely - il = cdlo - Lid =505 5 by (sl e
dihaie of glie piw 35250 Condg o))l cax
SES Llow slowyz bz asll 5 [10 ] dnlllas 5,50
Ty yaie job a4 asllae (pl o oad w85 L

el 00l 00l

) o — Sl g pllas Cez )l

Sy Sggr Gln (SFFLIG0s, 69,5, «(HES)
sl sy Jagms = il a5 cloay] b 5 o il
Jeloss plonil 920 5590 15 asi o o Joall g o &S
bl Sl Ul gzl ol o S o 51,
5 Sl glacdled Jlos 6l p 655 poe—ad &)l
Om 5o 2,555k sleadls g el (6 xS0k slaas] 8



D533 ST pelasl A LS pllss el gl s

Juis @ 5338 o 3l SIS el 58 (6 gl
&b (e olidia 10 s pdycawl ol Slagal o
Oyl Sde 5 (S o) ag2lye Jolo o
5 (sl Sy g Sl Ll 83510 2 )0) ol
g w9 ol ablio fnly &z aw) ( pdycaiS
IPY] el ()55l
slaplas Llod slo oz jle o5 (pla a2k
5 s Ldae Jlai 5l (SES) Syjelss — (elaiz]
sleelli bl a5 (55, 5 ool Ban dagl (gl ;o le
25— ) ol alsy 5 ODbles oSy 3glST 5 ol izl
Sy g died Sglate (g2 JB ek 4 i
Eloixl slapllss gl (gaxly ools ol g o lids ctwn
4 5 Gxleex 8zl a5 ) sgzg (SES) Sy55lssT—
5 weleznl sla pllas & Lo slaools (5,8 ST
FE osz)lr 2 00l Gl wen ) S5
ol po b Gados (o | i gy al jland L ool |
iang 5 SES doo gz la plaS bl 45 ol
i Gt b 655 o Sl olal ko
S Sl s S Sl S e o S
sleaz pllas SES Llod Cozlar plaS 500 (ke &
ey bl e obs g Oelas g olsul G SS3glsST g
oSS Wilgs 0 SES ot gzl plaS S oo pgal 4
5 Lol wstrainirl Shlbnose j siaslonadly
Sope b b e il g o Lw ol 2l slaglejle
4 Oyl S Shsls 0 e 5 Sei i) @l
oslere Mz (S el Sl L, 3l eoliin] SulSy ppad
Ol Gl Wilg oo b jlixe o A8LS g oasi 4 Az g b
SRS gy (il (rl 30 S (- 1y Gy
e Pl Gl (GolpeS) @l el (2b ;)]
by ol (283 8 el il 9,50 SES Jolow gzl
Olgl 9 alize b Jlhze & a5 b 1) bay 5 o Shee
sy g (2l ey 5l g 9xS o0 S 50 dbgrye jlre
oyl aiegm 4> )0 g ol il laaiy 55 65 4y 5
Slopllss Jolod Dozl O (Beod (nl o 35 o0 ool
S oS (So3elsS] eleiz!

SYlae jo ol op

5 oy slagis) b)lsle (Jbo g Sl selozz!
(e 9 Sam 38 (0paild dacenln) oloan] 5 (pogas
s la ol ool 5l eslhi il g e S5 (SisSz oS
aiile) ilee el Gallas gl 4 Slows slas ol
Lo 5,105 o ),‘_.l.. Giin oB, g ol o il
oy )y IS b oS g o lad Sl i) pydbyapas]
25 5) e slos ol (o) slass, ( SLSU
(o @l g (Ghlae ol Cgz ool
Silas el sl el 5l o> cladian 5 lacisss)
Y] el aid § IS ((stamo sl oo 3o,k 5

& pyebn ly 29z)le (TNS) (orb Ao o
Jo—ol Jolts coz )z (nlaws oo dll s )luly g5
1) sl Jo—o! it 525 8920) (558
B 4y ey (S9952) anl B Jo—ol 5 (5l
3 celazzt allss gz lz ol 55 [F] el (gllae
A0 (o g baylomie o(0l68) (el Jo—ol 525k
ST el 5 Gy skl 5 39 00 4id S
ol T po Al ilises zala s (e el 5 5,10
i) 9,SLe dlaly (28,5 Sl o b ) ela ]
Pl oS (oo y9—ai (3,8) 9,500 € (anol> jo (Sl yeS>
A By gmalannby olSuns 5l (SujslsS]
e ol 39 o el lalil (gl T gkiooges
A (Sifr Sppo @ | (So3glss] 5 elazz] pllas
13 o SeslsST ollas s mulio slasls o Sl ol
IPY] 55 o0 428,5 ,Lis

5 4z 292l (TVUL) 55 g pdycam |
S| Glwdl = gy Japzme gboaiz lie 2 j50te
ooledie g a0 (gll pole (28,5 Jlas o b oS
oo o el i85 IS8 Sl g slaihie (SIS
S 80gaze I w4 il [5G (ladhaie § Sl
Gk 5l Slal bl )0 £655 5 sS4 ymie 053>
(Opzred D9 0 63 9 olall pwlw Sloeuad
IR S TN R SE S P PYE- PO
Ol Do (e fae lis )0 sS g Sl
A ol gyl olbbre blae ol 1 dise; ol 56



\f” )LQ.g A o)Lo.iZ: ‘Vf °)5‘> ‘ub;“s’....bel.uod\lz.o‘d)‘orm"jé))‘o

ol 9 g oletal S (Sjelg s w5 sloz]
90 4 498 (5 plp (6 k8 slaadlhe Sauoms (e Jol
¥ o..\.uT ) u,u...s LS’L"}’ ‘u_....u) .]a...';m 9 ul_....u‘ faL‘a.:
CoblB) dowe Lyl by g pdicaie S b mlie
el laie 4 i oS L Jole ] o Ea
(V) Jgoz 0 S5 o Gy lad oS wiuds ol (6,05 o

] 00 00 ) 3~|

(HES) g oo — il ol gl ol izl
(SESF) pyinl Sy 39551~ sloiel ol oz 2
(TNS) b dl> 0 (SLA) b ot 0,505,
sloa s F g oy (TVUL) 55 gpie—l
L_,>J..4>| sl o S > ijl NN RLOEL BPSW PUPNY}
QTS (sla )l st cojlane wiz (6 S el slo b,
alizee gl bl oblg aS glaies @ | J5e g
90 4 4295 b Giagh (ol 0 Sl al b ) preal S
L g ool &l gla b 3l uleBl L g (g ka0 Lol

Sl Shg 85 ks 50 g [Y] (1) o Sen ¢ Binder

SES Juloi G2yl Sl (6 55 panousi (slajlixe ) Jour

xS 4 g (55513 S sl adllas )50 Doz la a5 31 cnl aro)la a8 | Giie Jlone S Jlore
Co e s les 5 o)l y200 2 «lize (5 (5505 Sadgaiia Sl sy skl g o9 Jsed ez Olie [A]
el 10,55 5 (gl milie
Sanllas 5550 oozl 0yl o)Ll (B) (SusalssT ol 5 (S) elaiz] pllas o oBales (SisSz 4 Jlmo
SoE o e il eletr ol (SolsST pllai B 2 S 1S o (59 m eles IS s 31 S plaS
5 elaizl ol o Bl B © S 058 o 13 ot s 551 Slass L (Su5olsST pllss Sl slolad
Pgdise w5 50 (Su3slS] s
Bl Baa b Jolos (e (297 )lz Wlgios 4 31 o)Lt adlllas 390 Slacsz )l Sk 4 s )
- ezl glepllas o Al b (05 Jor Gun b 15 Jes ozl Olsie & b ol (osee ol o [Y]
sl o byl (SES) Sy5s)sST
elas ¢ gelaizl pllas o5Tpe dlas oo zglans 3l (6 5LI T edly cilid Wl o jaiz b anlllae 3550 092l

sleadlie (Sazmn ol

ey

2 on] i Ul
[] el o o Ly, sle
s L 5 ]

sl ool Gldes <l

S e lin Copoke

Pl 5,5l zglaws 3l Wiyt ooy b adlllas 5,90 gzl 003 00 Sty | s3] oy zsha cnl ) s
(5w culild)

s (las ) (oo v (S939deST 150950 Jelse 5 (oloiz
o)lal eloizl pllas (o150 abuakes Zshans o Jolad ol Jolsd (S35 ¢ ilre ks shaws 4 Jlons )
el g i L «oppiizes (6l oulS 588 Lo Ld g o K88 Condye g s Julos ol
e ol Cadgamms 3l (GAU Slo )l Sy e ¢ e ol mlie ()l et (g3luatallys 5 g3l ud b ez

sl 53970 Sy 2l e (S5l Capae pllai ikl

ObeSs Bos 50 (S3elsSTy (eloizl pllai 95 52 0> 4z U addllas 5,90 gz lar 45 000 (pl @ o)Lo | jlne ol
DS oo

Slazys 5 S barzee b (sloizl - b (lim il elgs 5 LS9l Wl oo jaiz B addllas 3 50 ozl
3 ol |y S 4,25 1) Jelge ol Wl oo (Gl Jole Jlpoil 9 S5 () S5 5) (slosz pllas oS

[\l ools oS oas bl

ol plss g0 @ az g5 5 0l
Jelge bl colils

[v]

[¥]

o 00055 LU

S yideo molio i b 6,55k jo Slaslolal gy
S5 5 gl cnl o plnil plosul S (e o]
Sl g o — o g Coale Hhai jligo )5 Bun
G (5 kel dralx .l Sloe daesls (5,410 5 By

by, Y

Cozmlr e ornl Gae b sl gk
'y (SES) (Sujalss| — elazl sl pllss ol



D533 ST pelasl A LS pllss el gl s

So 2 Sl Gl Jol 5w 139 A g9 5l St
s iz B08 4 4z g5 by (6,5 praa 5l lixe S
2 Bke 4 (po5liel beo aST 0l Jlg—s K00S54
T by (b & ol 5 (o255 Slwylie ol
OlgSFl oBas dslity pgo (Ao 09 (el
sl osr)lr 5l S e Caaal g G35l Gl 850 )0
anlllas 350 6l lxo 5 5 oLl 5 SES Lol
2 e aabiion  slecal) izen b oo
D50 4 aslllae 3,90 SES Jolod oz )lr 2y (S
30 9 (e Gaiod ool dali iy ol e 4y ailSTos
V) oco gy cd 518 o)le T & ges ol L a5
285 18 ko 9590 9 s pslanr «JeoSS aliziis
A el (g, 5l jlere ()59 e jslaie 40
Sl 5 i) cpmizran 05 ool | AHP sl o
il plls dlllas 512 SES Jolod sz )l cn e
&S el Joo SaS L Glymel S S 5lsST -
JS—3 285 el Excel 138l e 5 basxe ;0 5 ol oS

a3 e ialed |yl dalllas alosl g, (1)

s olRiils sele cin slacl g a5l Sais
5 G300t sy 9 S bame ol e (gloojs>
izl g oode Wlio Uil & 25 oS 55 oasbs polie
SdsST = eleix lopllas diej o (iagh )b
Slesla b ,ai VY clee o) 5l aS" o _sls 1, (SES)
o481 il s i Ol wiedun (6 S dises 0,550,
 biadin (il ) (6 oS i 3 iy
Sozrge Lulpd 5 Buiod Bus 4 axgi b g ues D jp0
ol 4 ol Bl Bolar Ol g el a8 5 &g
009y 50 olel axsl> a5 pl b axgi b sl ool vy
JoSis aalllas 8590 859> B 23 ol 25 (655 e
ol 7 ke SVlgw 4 (g kel Aiges 01,8l by g 020 o
PSS 2 el i 50 g anF g b lixe b alasly jo
3] B 50 s lel Bges ol Bl s b Gl il oo lagy]
ool Bgas ol 8l slows g ad b oo Cuodl b (6 a5 ool
sl cncd o)l glaiz Cowal Oladss go5 () jo
ole jaad g Slojle Cugac bld 4 sdigd Giw
Slaaliiow p iogh il ol oo 03,91 (V) Jgoz o

Oy 090 (SS9 5deS 1 — (el lanasuie Cund ¥ Jguar

Olesbw [ olgs oo ax o o,

g_j c.ng.o c,.i).lu —w) L

ol s - 65,9laS g5
b mlie g ey Lo —(65)9liS g
sz g ol Sl - (655L88 @5

bl S bme )13, (g5ldoe —(55,0lES g5
ol ol 5l edasl> o

ol b -65,5Le8 g

Ol oKidls GrSS \
Ol oKidls GrSS A\

Oyt Sy olBisls GrSS Y

BTy [aLu olKiils 6)150 ¥
e olRils GES N

Ol o&isls G5 I4

e So59958T— eleiz] (Lot (55l Joe olSinles] GES \4

e So5eds8T— (eloim] (Lo a5 5l oo olSioles] GES A

«5141“7“" —‘SSL...SI GLEW 6)'LMJM - éaj.n
g_j égL;.o alelw » ‘5.5)‘..‘».‘ 6)LJM —;‘j élLuG

0597 50 (K591~ elosxl (slapiumn (5ldon — &5 0
b gle

SeelsS 1 — elaiz gl (gilo e olSiglojl S A

Ol oisle GrSS (gezmiils -

Oy Sy olRisls G5 AR




\f” )LQ.g A O)Lq.:: ‘Vf °)5‘> cu|)J‘GLM.'GCJL.A4l7LA&‘5)‘QrZJTBé))A

.4

i s 3ile (g3l Jlo s
: !
oaige Jloys pasuai s 5ile Sl

l

syl (15 9390 eud Jloyi polie gyame alxe
alflaz ©)jgu0 4 ghio slaslane 5 oo

SrSpanad slajlae (2295 Sluolie (s yile olxy

v

S psuai (5l L 439 sl

U o8 hey &1 o (139 ulzo @

(s (Siles

GrSpanai sa,Lae o le ()9 dpwlxo @

]

slybro (o9 Sl lio s 5ile (5 ) 3l Coridg quy 5

A

ey 4 lajlete 0js et
il ye ks (6 S ot

325 ool (AHP)

v

.
iy 55 (ransd Sl (ypeni

v

oy 35 (guiedgus oaF druloo

e e s

(AW) ‘:uu.l ol b 37 )1.3J.g d._u.ul.‘an L]

(IIR) Lﬁ)l.:.tﬂ S lasy dol.ml P é.)l.a: - e ]

(kmaxi) 6,5 Lw 10 dlns @
(Amax) 3T )1.).5.4: 90)51 Gy @

(I} 6,500l oLl dulns @

(IR) (5,5 5Ll Cnd drilna @

aslllao plowil Wigy loged ) S5

a5 Gleo | (bl dslio Bl (ol 55 ol 50
gl 5 b ity ki o5 55k 4 w0 el
oy el dle DAL SIS (0025 9 (oo slocaadly
LVP] 5o )be o5 @ olnsS

20 P i a5 o Sl Slml gl o8
ool Wle s o ilo S5 S5 2

Xy e Xyg
D = [x;] =

] (V) aal,
Xmi o Xmn
)L:.M l; dJa.g‘) 9 ﬁ“ LJ; Ls’b))‘ = xi]- ¢u] o aS
A )las Slaws = N g a5 olaws = m ol
ST 50 e g yilo (g5lw Jloyiipgs o8
205 o0 Do S iy 4 gilw loy el S
3 qpomemal i yile (g5l lidio o jskain 4 al> o oyl
:09,26@ solazwl (V) :L]agl)
xij

R= [rij]mxn —ym Xij

="l

(V) akail

(12 55) ol sl b 3y) oy )oY
by 3l (S dlns) golr sl (23! b,
Lug il (MCDM) o lise iz (558 oo
sl ol ox8b (1, (1a3#) Zavadskas and Kaklauskas

0dyS e ¥ Gl jo a5 0l # e Llus gl e Lo
Shebo slene 5l (grane e gomme Sy (285 ka3 0 b L
ol (S et 51 0] 0iS Sl a5 s
Slgs go by cnl 19,5 o)L lge cul (g5 g0 9,50,
Oley o2 el o8 5 ao &3l laas, 35 5 LlS gasuas,
oolii—lloany 35 o)l slp (&S 5 (o5 sl sl S
PRIV Sy TN PPN W E LIV 1 L RPRET SV SRR 5
o s ol s o oz eb 4y 1, Late gle Las
Camnad ol 98 S5 (65 Sl &5 (6,503 i (S
o Sl ol 9B o0 (635 el Slahg) plow
2ol s din mess | 43S o Cosal & 50 Wil e
L e 4 3d SO ojlasl ax U aS awo jliss aus o Ll



D533 ST pelasl A LS pllss el gl s

el S Jlade JBlas = S dlal, ol o aS
a5y ol 4 baye 35 il it Qp Jaie 4z yo
sl aalg> (6 e

5o B I Guedgm (o0 A bmo il P8
B (G Glhue (V) dlaly ool wl b al> o oyl
355 n Arlons Loty 35 51 S

Ui = L X Yoo

max

V) i,

(e Capo| JlaBe 1y 55 0 = Qmax ‘C)] Jo &S
D)QM‘M)Q Yool u.u(_g)‘d.&oo)‘}wds
YL Coslgl o b i s 43S oKy (giiesgus ke

cols anlys

c\b Yy

9y S5l el @l Ao ool o

44295 bogd oo b)) Jrad 4 (pwlpnsS 655 peeas
e 2 4 Gl K0S L o jlre Coeal 4SS
GABAS ) o 9 0900 001> Larasd (Sglite ()59
D9 se plil ol S gy Slapls ull a5
o9y )l B jlere Cosnl (o jolaie 4 (Gudod (pl )
ool | (295 Dluylie slow p (olpe al b Jdow
@S 0l e (7) Jgoz Billae lojlns ()55 5 0
ol lis Bas 4 Cad o) Lso =9 Slaslie L ylo
L oo 8038 ,l0LL Jole gl b collB jLso a5
Sl ol Cuwal ppi iy MY S 5
S2elsS T - sleszl slapllss cwlie Julos ozl
@ azg Gplp ke ol Jlom ol asls ol S
V¥ o 05 b ey e g il ol 0

VWY o s b 60lS e e ol
059 b S e polie Copae lp ot Sllee b8

'Relative Significance
"Utility Degree

30109390 Jloy puowai i yilo Slnsl o g o8
e e Lo dlojlne (559 5l ool wl b al> e ]
03985 (Srge O 09d (oo A Lo (y9550 00l Jlo s
Ol oo wasbw = {w, wy .. W} &0 4 o lire
(V) dksly Sy90 1) 9590 80 Jboy poowad s yilo

D g0 dumlore

D = [yij]mxn = rij X W] ) :\Ja.:‘)
i=12...m j=12...n

Sl jo pll 435 60l Jbo g Jlaae = Tij ol o as
039 Egoe o)lgen 0Bl o ol Jlexe (333 Wij 9 el
O35 b Sl ply jlome S50 a5 (9590 00l Jloy
QR yii =W ) ool Jlxe o
odd Jloy polio ggomo A broip oz pl8
(®) 5 (%) Gloakal, jlolai wl b > o opl ;0149590
9 Sade glolxe sl 9590 00l Loy polie gy
sl a5 50 gl Al O g0 4 e sl lne

P9 g0

Sti = XimyV4ij (f) dkal,

S_i = 2oy V-ij ®) akal,

o Jloy Jladke i 4 Yoy 9 Vaij ol 0 &S
b oo e g oo lalas sl 9590

Ol 2 1By 35 i o] (S 1y S
(#) alal, 5l ool wl b an3S ;o (s Coonl al> 6
199 0 Ao

S—minXZ?:L\ S_i

—
wvm (°=min
S-ix i=‘( S_i )

Qi =Su+

(7)

i=12....m



* ke ) ol

‘Vf °)5‘> ‘Q‘)"‘G’“"“b é.\L.AdJ..?LA ‘Lg)‘or:u‘ 9 é))‘o

9y Lol (Y5l yeS) (Jod B s o S

At Code 6o lene g b sl sl w‘fef
Sz Ole sleae Jhagi (nl 0 &5 Wb
b jles plo 5 he glojkns Glyie a5 k5 sloadlse
Joaz o b jlse Cgo a5 o a8 § a5 o Cuie

el 0l 0ol uLM.; )

Cebld) o bl b g0 gpdicaie NV s
ol (St (Ul 108 (o 039 L (3loaned
oo Bales 5 /AR (o (35 b o Lol slie
¥ e s b s sleaddie (Sawams oliee
Jolre (g5 Slaslie s jle 6 )55l 25 55l 1,8
=9y Sl slie a5 020 o L aS wel Cew day +/-Y
abeckos el (g 4 b jlne (29055 sl 00 plaxi]

1o b Sl (o9 5 ooliiwl b LayLemo (339 Y Jour

W) oo o] OvES & )Lro
[-¥. - 6 gloadlie (Souzm (e A
AR + oy Lo g Ll pllss 95 4y a5 6l B
AN + b Ly sle posil (St Ul C
SV + S piie mlie Cu e sl ol Shilee cubls D
/+24 + (&3l Sl (oo Lalyls )5 (g pdyioine E
NANAY + GO S oy Lol F
SIVAY + s 50 LG Jale lolis culs G

Ql me,fif .ulawi;u&.{wﬁl‘

ol 55 1oL § SES Julos cloogz Lz sazas
el G LA 5| S pmads gl lns

3ol s Ol aass b alis promal w5l

b @ollas asbiiwp @b 5loads (5 5lae slaosls
21y aasS e e le (ol yo el S5 (F) Jgo
ol sl osd )l 5 om0 el laxe (g0l ol

O 3 15 bl 1 Aliuns puonsdl’ (g yilo F Jgor
) EY : T
: . N o N = .
2 3 3 2 j‘) i ’i —'1’3 = 73 =
‘% j.\ _}5 3 = g 3 _g _};) b o) §
. . . : 3 X a s
B A : : o) . Pl
S 9 a, 3 i L }3 4 3 g 9 b Lose / Loary 35
. \ '1‘ : '} ‘i\ —, 3!) EN e RN
303 33 x0 17 4] 3
2 09 % “ 9
G F E D C B A
oz YIYA YAV ¥/¥a Y/F) Yy AR HSE it s — oilel pllss gyl
¥ ¥ YIYY Y/F) YIvY va¥ YEO  SESF  pyyiel SuialsST - oelaizd plls gzl
YNE YNE YIAA Y YIAA s YA SLA Sl e 0,505,
Yo Yo YIVE Y/ag YIVE Y/-Y YIFh TNS ol > o
Y/v oy YA ¥ 3 Y64 Yo TVUL 55 ]

(3o (sloadly i)



D533 ST pelasl A LS pllss el gl s

ol ples a5 (ge5u 4y (sl SES o gyl o] abal, 5l oolaiw 1L paonas o il (g3ke Jloy gl
2,8 dwslie aSH L lgs oo 1) brasy 35 Jdae cwl oo b eols i (B) Jeuz y0 (V)

6l sl 5l oa ey aolie 9,00 Cway (3wl

ous Jlo i o’ (g yilo .0 Jguor

i3 I N
33 33 § T40F 353 3.
IS 3 0) 3 . .\0 2 _‘_L ‘3
19 93 38 4y trory 24
j@ 3 1 9 3 . v 3 v 4 ﬁ A Ny
TR0 I S Y N S A
5 e 43 _35 Y 5 2
G F E D C B A
e e N3 Sy XY A% Iy HSE ety L — Ll pllss g >
“IYY YO N3 N3 ¥ YO AR SESF eyl Suiglssl - olazml pllss gl
SNy A A e A Y 1A SLA Sl it 8,50,
SNy SN0 A A Y SNY Y TNS b A e
e -Na -NA -NA Y Y N1 TVUL Sy ]
5 (V) Jgoz ;0 AHP olye alides ol g 5l ool o= 1y 9590 Jlo p pre—al e yile (F) Jgor
el o0 o] (F) byl Jlac! oy b lmo (339 5l 00l aol by g ile ] o o
09390 Jloy pooudi’ (s yilo £ Jgur
2 3, ‘ %
: N ) N = =2
53 3 4 4 i 0%, =3 S
33 3 L a EEE A O
| doo 33 4 A2 % g
3 j X 9 Y Y o Q‘ j “"3—?5
v S RS j 4 4 . ¥ - % b Lo / Loary 35
\ - — a D K
s s 23 21 33 27 4
-5 5 3502y 3 2 3
9 9 % 9
G F E D c B A
AN SR oY) e NAE NN [+« A HSE oty e — ol a5 g >
NAL N oY) e “feYY NN [+ oA SESF  pgrl SifslssT— oloiz] allss g >
e YA oevE N NN Y < VE N SLA Sl Stiere 3,50,
YA “feYY NERVY ¥ Y AT e ep TNS b A e
AN Sfevy NAE SfevY JeNE WA +-¥Y  TVUL 5 Gy
(Bebos sloasdly spce)
mlf‘d.} O y9—0 & dud; BT 6‘).: (5_1) Lga.Me Lgl.m)LAM Lche)L,u le)" 0990 3 Y JLA)J ﬁol_‘d,e Egomo

9 K" A_wL?bo ((b) 9 (f) LgL&sA.]aJ‘) )‘ oolai ! L’ 6‘).’ 09590 80— % JLA).’ ).’«)LQ.A Egoo g (S+l) il



\f” )LQ.g A o)Lo.iZ: ‘Vf °)5‘> ‘ub;“s’....bel.uod\lz.o‘d)‘orm"jé))‘o

Sl ool ools lis (V) Jgux

AuiS o lp AlTae ©jgo A (e 9 Cadio S lmo Sl (39590 S0l Jloyi polie gexe VY Jou

09380 00d Jloyi polie ggame

st sl ylre sl Cude slajlne ol Yty
Jlade S Jlade Sti
oA S-1 AR St HSE oty oo - Slil s o2l
A S_z |IYYO Siv SESF poyel SulssT - elonzl pllas gz Lz
[+Y S_; NINA Siv SLA Sl i 3,505,
o8 S, <IN OA Sir TNS stk Al o
oo ey S_s SINA- Sys TVUL 55 ]
(G slaassly :xte)
s g al aew bre (F) Ayl 5l ool | L SES Judow
95 SrSaanadd Ghgy wlwl y iy 35 ol (gouani ) 9 (oo (o Ll g (o St A (oo
PSR Uy) garedgm Laxlis (Q)) oo Cuo] loas ;5
\ Voo <IYFF SESF po il Sy3alsST - olazm! allss g )l
Y 0/ - Y00 HSE o3 e - Sl pllas gl
¥ AY/- ¥ “I¥Y TVUL 5 Gy
£ AY/0$ MR SLA sl i 3,505,
o YEIVY /144 TNS b Al e

(HSE) (s Lanome — ool (slopllss gzl 5 s
p90 bl o oo 0 WD 3l i liwd g el b
Aope oozyly 4 by ol (3150l )3
e VEIVY (saioogms (a5l L (TNS) _anchs
ol o adllas 550 (6 pSeraad slojlrs wlol
por—ml S 5ddsST - elazal pllas oz )lr (Baiod
aredd 9,805, L V] 15 Jedow woz )l S (SESF)
Ly oylo 3558 (dome b 05 mha (SlyeSo a5 o]
Coidge Sl (oo aelsd 5l slasgame oS Canl oSS (1
Sl b ladye ol Slaal 4 o) 1o JleS>

(3825 sloasdly saio)

oias; ol el p a8 a0 lii ) 43S o
Sy dnlllas 0,90 SES Llow slacsa > 5l LS

Up) gwdgm (o5 a>Llh polie Jo5 i 5 L SES
S

W é’l.u@ P ) LS’LN.»‘ dLu‘ — ) 52

— ‘SCLA.\}‘ PL]G.: A_JaD')L? ‘0‘9241 AS_J GA.A.A))J)



D533 ST pelasl A LS pllss el gl s

plas o550 )0 1y ooyl 51 il glgil 5 0 5 oo A
ole; ;o Seiglssl g (eloiz! slapllss (5 oloi!
Gl s oo B Az 590 At slauladie
o plejle 5 (sloizl Ll (e (KB es cooz )l
Pl S oo Sl jo elaixl pllss J2bs o |,
Lo (s cdiin oo (5970 ladl oBaus 5l (So3elsST
sly ol cosslhe s ala i 5l (So5elsST pllas a4y oS
@y (SslsSTplla (5,0 (ligy S o0 ol Lo L]
bzl pllas a5 sz 5o 3 S oed SIS 0 o 5k
WS oo Sy oy Jsb yo ) (SsslesT pllas o Dl s
S WAoo i8S S Sloj Cozylr cnlwlales o
andllas 3 90 SG3glsST - eloil Bopary Ao S
5 el Aoy o Ligy oBous S ot a5 5,5 18
sl S3edsST plsi b T el
Comly SO oo ey de [Tl L Gl s
2 sl o8 plsie 4 cw e 4035 (n e (Jseds e
SES (gl 00ls oSl g o bl gl G 0] yunn
CESF) py il K395l — (sloiz] slapllss szl
@ oS Sl w9l ks (V) wsz )byl 1y ol o
IS 4 L,y So590s5T g ccloin! sla pllas olal
bz gola—ss ;3 (kIS et | Bl Gl 0
G, b gbge (pl @0 o Cwidy 0uisS plais
o lb 5 Vb S 9 SES Ll sbhosz )l
Pyl S39055T = (oloizl pla bag (goios g
b Wil oo ol oS Shgy w0 (Lis &S 0o Sls>en
= slezlpllas Llod ozl il Gl o ddse

551 15 Syl syl

&S s g Eo f

&b pim—w o Sl olal o 61 SES Judow

S S e by 3l ol L sl o (i

Olie 9 605, g Sl 51 [VF] el (555,25
Olide iy )d o3k Sulsede 5l o9 Joot0lex
Sl sk haul Jlags  (ornb glie Sy e 855>
99 Sy aome 5 il pllad 93 4 4298 5 0l
S50 S Boe 0 ) (S3elsST 5 ele il pllas
plas g selaixl allas o bl g o200 oo )8 axllas
slo ailb 50,555k cla ail> 5k 5l (So54lS]
e S OledS a4 gy 5o Sl pllas )5 650k
tlnley 05 oo S50 | Olsl (S ol lis
i 9 fleixl ol o iy, (b 2Ll
Syl e Ly slive 2 1) plsel (i o b
) i 5055 )bl alge (o lolid kB« paizon
plas 5y 5l Gasm ol Jolos 9 Lo Ss—0 alox
wibe (ogpm Jolse) olymel S 5elssT — (ol 22
&2y 2le [3059,8 Lo il Jelge 9 (A1 5o Ol s
ol b 2l g (oo gl o (eloizl o nia
(o3 5D sleizl pllas oS (glaz,o g YU zolaw 5o
Jolse (nl b azlge )0 (5o il Jole lpeial 9 155
ch—w 99 2 cexlr cnl o)l 1) S e Wl o
) 9,5 5 (S 2 @lie 10 0 00) 5,5
Ao (el plls (oSl ealds Zolaw (Sl oS>
2 SIS g sleizl gla)lsls a5 g5k 4 055 o0
S J“*’L’ iy 2l @lhe o pes s, sy
Ol g b §gSII L 15 0,0 ol 5 ALt
Tobw )3 0ud wdg (il g Lot bow izl j0 055
e 8538 g0 3l SleSe ot 5 S
Sopde 50 05 S el (oLl d yo Wil o
Al Fge e ol S i gl
s Binder 45 )z gomail ool 5 )05 (g9
Jelos e Coz - Ve o LY (V) LK
eleizl ol ozl (Su59lsST — elazal slapllas
S lecgz )l gati—ws ;o pg il S 5glsS]
laplls e Jalas 45 o)l 13 (i) oS
P EeE) blie o,y oal, STy eloix




\f” )LQ.g A o)Lo.ib ‘Vf 0)55 ‘ub;“s’.....}ael.wilz.o‘d)‘orm"jé))‘o

Gl cowal) o Dlg5 oo ¢ o <l &b
@b sl gl dloz 5 (5 o Bos S cylan
(g S Culan aloz 5 (e ol St (o]
Olime g YL &5 )50 (6,10 o 00 slool> slass
meleizl e B Bosr mie ol 4 AL
25 NS 3 5 e sl sl 5 sl S 55lsS]
SRRt Ol (orired A & g pia
Wl 5yl iS4 (59 4 lssal e ol wlie
o ol ) 053 (55,58 Sl elr (el (e
ool | )5 omaz pladl gl f30leS Jled 4o wiS
el 38 36 gl (e 0] i
i 5 (A) O SRS i 25 90
3acas oS —id do )l o Olas 5 (GS) (Sl oS>
(A) ol iS5 ehate s flgsul cloax! v
(Shly Ol 45 atiwn (65)5liS ol SIbe ;LS
L ate onl sins iy o b 4 LT Giles
OIS (sosy darme (15,55 5 WIS oS o0 aseiis
1 b s 51 0BT B S50 5 canlin c5lis o
A Wiled oo a S el 0SS 093 )
Oliglen S b 95 lio gl 5l cllim 5 cmailejls 395
Pg—az 3 ()5liS (655 pe—al (555108 SWS
o gy QL) cuiS g Ll 5SS
Shobl e oy glie » (poleS O¥gaze b Siw
KIPS JPC S| IRURCAPICINN I KX 0L BSOS SUE SN [P U PO
33 5L ek oad 3l glacwlw g cple 5
S e g slesl Gliae 02 o0 513 SleSe pmnins
e )0 0l50liaS e sleszl ale s 5 ploe
bl glszel goesn) @ St mlos 51l
L ohls wlgs oo elaizl ol 9529 ol Cionl
R ) B e e R
9 5bme pé slooly o) IS OL_5)la5 5l (g9m

olaxi S Colae (Glxe slaol> 3l c il 5 asl_2
Oy 0 Ol )0 (55 )liS olr Sle 5lS
gz ooz Slolad ] plxil o o glaxl g 38lg5 o

ool T oyl jslase ooy e | ol (50 lome iz
i 9 (Lot (Sl S g 9 Gadow Slosl 950 ]
5 ol gl glaass i ol S (Sujsls o
S5 el Sboylne Glgie 4 Jlne Vi Laiome
(AHP) il e aludes Judos by, 51 oalical L 5 ol
SrSpeemald (b jleolitn Th s ol (20059
2 plol SES ot 0ozl (n e Sl el g8
Sl plas @l raghy (ol Jlgw & zuly gliwl) )
«(SESF) pgyinl Su390s8T— (sloiz] pllas Coz )l oS
5 Sl olal Jdo g oy 0 (6 Sl (s i
2 el lggel S (i ol S Rt ol e
parl Seiglesl— eloizl pllas szl 500 (S )ke
5 olul S Sidlsst 5 eleizl plla (SESF)
5 9—iS oo gl 4 i |y o] o (2lisy 9 el
g oles (il Ll po e 5l 6 s lioadly o5
Cape b lagye Gl g lbcwslow (al 2l slaplejle
Sl plsal S (6589008 pia 9 (S il @l
Se3lsST - slezl pllas ozl bl e o
ge i 25 )z 31 Ol S (SESF) pg
oo (U) LS (RU) i slo o ls «(RS)
5y o addsl 5 4 sl onds K5 (GS) il oS
g 9§ Syt S Sl wlie Sl sl pe s Gisu o lag]
139 g0 0013
N ORI GOR s
7€ 9 3bme ool leslaiwl L) (3 )5liS Loy oS
smeiny 2l e 0,5 o )8 6l po e 9590 (lonae
Czge aS W ook Sy S S Yoens
S oy 9ol 18 Gl 0550 (S 4 le 09l oo
S, s ol e sl slp |, —ar—in S5 g
e ay 55,5l § Ol g Cet e (el sl sl S
a5 wid dly lotel (e Of mbe 4 gL
lis BURCCI ORI CYUIP PRSC SO ..x3|936,e ol oyl
T Gl s Sl ol 09 (e o S s
cbloy suals g e (g IS Canbw Jilie ;o g 0uS



D533 ST pelasl A LS pllss el gl s

S L gllae o) ol mloe 5l o i,
5 Slogo—al o515 0,18 YL slaolys Slogo—as
5,105 o 3b o] slags 108 Cenliw
4 e o 2l (RU) o a2y i s 2
S,08 0 Ll sy ol gaie axly Glgie 4 ol b,
S e S e e
SIS 5wt S b iy 2T Ol 2 s Ol
5ol abls p copmmen xS oo o5 |y o1 Glyls po e
Sl S ((SwdYL) lgul Calises slocwoud
O by ol 0,108 8h sblie Lo 5 Ol cldls
L} Ub”UT 99 .]ol.«.d)‘ &_))H o uSaM &’L«..‘o LgLQJ?‘B
e 9>y s 25 )3 po i | 45 (c09d Al e piie
L @ g b awl 00,5 ol axlg olass oleie b
55 e als o 5 1L Glies OlsFl (o5i—ae
B Ay L (i 3 () G i 5 SO g
S sl b <o 5 o 055,388 5 4t
ez opl o OMelas Colgs yo el Sglaie ol
bl @mls @ S ConBse So 0 i )
e gl o pesny ol mlie Gyl b pae
Sy35dsS1 — elozzl pllas Llos (V) JS—d 05,5 oo
|, SESF om o 5l ooliiunl b el o5 golyiing
SESF) pg il Su590951 - seloixl pllas 052>
St 2 g (oledzl (o j0 G SaS 5 (Sl eS
5 olsl oSG SlsST i 5o ke 9o Iy 5 g
ST 5 i) 0 4 boiye sloadlie (s
SisSr S s esbisa Hasy b 6T LLs)

Wlgi g0 sreis ol Siids mlie gl I cbili>
OS5l Wb eiores b b als b i g Sode Sl
Ol golin 5110 0 00 oyl5,5l—i8 a5 sl s o,
ol g s (Keal lgsol SO e
2T g gol—atdl § elaizl gla Sy
Gl s b aS o ls 18 calises sloog S o laai s
3 (GS) G oS o ww ] Sglaie oyl gliS
5 Olsd g akeby a5 Wl 8 Gy D l)
w0 5.0 lajls g bl i 4 axg L) lcw b
oz ) O wle Co pae Ll ol Jalse g0
(o labogd «(s;,0liS slax ol (sladlaie T S 0
Tob Sl cnl)ls oage ) (ld 00,5 2l 2]
) aibs (it Olyel (sloia Gion il ale L
5,500 slaolys g b el —w 4 ) yhe sl gl
ol ond @l sl BT Gl Jolas almal 5 o psls
Sy | g Glgtul S o ol mle o pae b badye
a ool D9 ol b (5t g az LSy oo
)L».>L__w 3o L;Jaé 6[&&% 9 Lbul.c)L_w ‘le.f O yg—2
3D seiny 2l @b 5ot S s ylone e oy >
(o] polio aVole 2565 yil8) kol (pilg8 ralox
P et ededigd S cmad) (6,00 00 Guls
Sl 5 (Fylas Guilgd (Al coslsy LB Ol
J—ax il o> S e e slaol> sla_uil)
Sy olyylas Baid sl &l (e slaol>
s 31 00lanl) o)) ol wolie 5l clls y rals
Vg ame 4 C S (650) s GLid o (gLl
G 5 e i ot Sje o 4 (ol
L 55 olyslmisS 3,58 oo il gl 51 BT (610 0 00



* ke ) ol

Los V¥ 0,99 ‘O‘)"tﬁ“""b CJL.AAlJLA ng)‘Q)_».:u‘j c.)}a

Sl g Jelis BB e eloizl 5 (S3elsST slacialad
g;l &lis Solul g e Gua b e Slioay
Olyzel S g
Olye a Wlgi oo
Bogaz 0 o Suein) ol @lie Co poe sla b

Sgd aid S Sy JSlllas

izl Olallas ;0 &0 S

wle s Sl glacdld ple sl iiSon 9 alas
Byl l 4505 o S sl S (e 50
Olee Lslsy (Jslae — e sladil> iy 5 (6l oomilie
] TR VLTS S S HN KV P PL SV
Caled 50 5ol )0 (S955 Sl s T praal Dajl 0
pos b ablie gl w5 (2 o slacs il il ciy o3

[ (8) oo 3 golazdl s celacal Ll ]

[ O BT I

j_
)
[ s ]
)
)
)
)
)
)

el e el o s sl sl

._.I._L e

Rt (S04

Iy eolalas

leanT b anledlll 5 2ila 5122

il Gee

Slees

63y slisals 2lid

ALl e

—oelled wola et s laolan 352

Sk sle ClaE sl g el

(e )
[
[
[
[
[
[
[
[

el Gagte ol

[
[
(=
[
[
[

r 3

v

coi ] s g5l

wiaghif ol Slla gL ol

4
I

(tlee oy oliee) poie Soanl
mlia g ate b e gla 208
1 |

el il

il (o e (2,555 D

Y

—[ (RUY pea 2l

[ FIEPURIEY P o ]

T

el oy 3525

[ ity T ala ) ]

ooy 6,138 il e

ooladly sl gla S3ug

St bl LT al. dsyie ol e 10 gyl 3l aalinl

)
)
)
[t ) o s o] (oSt 555 ]
)
)
)
)

T ol Seiesl = ol e

[ (ECO) L 3o slaptunmmss] ]

SESF gyl 1 oolisis b olaial oSy golaiuis Ku3a0951 — selosnl pllss Julo ¥ S



D533 ST pelasl A LS pllss el gl s

slosaly (Kangh bws g)pa> O)jeo 4 bbadii
s slocoz )l Slxss » Jotive (orala asliivny
s (o] e Ly 5 Lo jeitie IS5 s, b 1,02) SES
S o deb i sy ol jen Ao g o dy gl
099y 3 3B ol )0 eizmen (8 S I8 el s
Ol & Jb j0 s colaiul oahad (glad o (55 puonai
bis y anlllas 890 859> (5 22 Loy gl 2B (330
aS 09 oo Slgiing cplply ol Coalad pac (gljls a3l
A 50 b SIS 5 (3B s 3l eai] Sliis o
goeld an S jglite 4 05 ool | Copnbad pas 4235
S o glie lap s 390 sladisel oyl |
Bl oo o (palellwdgs 5 groxr (IS A o
CenS S oo glie slapianin Jelowi b (o o
Sl e sy ol b Sl o e die 10 00,95
plas oozl (95 Shles Sz (o—alide 393 o0
Ly 05—t (b SESF) pg il Su59051 - elos]
g 0 Geoe a8l lsle dos Axla s sla by, 5,00
gy 5l eolai oy b a8 TS et i sl S
»pl—w b Gl 5 (COPRAS) aul> —ulis b )
Cozlr Sl 6l o lne Wiz (6 xS el Sla b,
S SelsST = el pllas gl lio SES Ll
S so iy crizran Sl e il oo (]
9995 plowl 55 el (29551 by, b bojlxe (0055
350 (AHP) (oilpe alakes Jlow o] b (29, L ol ls

5,8 )5 dulia

«SESF) pg il o399 - eloixl pllas szl
0Py G S o adllae pl doets (lgis 4y
SES oozl (nye LBl Sl ol nsS (65 e
5sleS clacadled ola hiaS s 5 el ulow o
2l OB 3 B aus 5l sl SO e o] mlie b
Sl Jas s o [V] clellas mlis b ow)e>
s [T eatio 5001 229> soloizl o35)5 000
slocdld () p sln (loizl Sielg 00 oozl
S aag)l 2l ys o SasS IS5 3 o pslss
o [YF] ol Jele gilatowe 9 gglSosls oS 5 3,k
L JlaSas Sy 2bsyl o slasl [l Sbe 3.0l
5 Slyed S Jole 5 (eloizl S3gdg,00 050,
Jaw as oy lacs [V] ddlas ol o)l (g0l calis
595 et e pl 45 5o o (latzl ghgls e (S0
ol (s e ((S3glg)0es pas 25 ke
s s 2 5 glndilze ol SLSE LB golazil
Ole sliwe 3 g ozl Shgdgyonn Slallas )55
LB 0D Ol Cusgrge p olois, 105,50 5 cuonl
s sloosls 09> a5 winls Ol (As s> jo L yiwd
Sl jo eaiiuS vgae Jele g lre o 5 gandS Do
oy ol Cudszse n fhe laadlse
(P 095 gy B 0 anlllas 9590 539 (5 3
FoSS pa—d Cudgame ol a8, Sy 4 Wiges o)Ll

| References |

[1] Alambaigi, A. and Akbari, M. R. (2019). Human-water resources interface in agriculture sector of Iran: A historical
theoretical understanding, Iranian Journal of Agricultural Economics and Development Research. 51(2), 361-376.

(In Persian)

[2] Binder, C. R., Hinkel, J., Bots, P. W. and Pahl-Wostl, C. (2013). Comparison of frameworks for analyzing social-

ecological systems. Ecology and Society, 18(4).

'Focus group


https://parsmodir.com/mcdm/ahp-education.php

\f” )LQ-! A o)Lo.i: ‘Vf o)jé ‘u|f“5’.....}ael~04.lm‘6)‘0r2.;‘3é)fo

[3] Brondizio, E. S., Vogt, N. D., Mansur, A. V., Anthony, E. J., Costa, S. and Hetrick, S. (2016). A conceptual framework
for analyzing deltas as coupled social—ecological systems: an example from the Amazon River Delta. Sustainability
Science, 11(4), 591-6009.

[4] Burns, S. J. (1999). The natural step: a compass for environmental management systems. Corporate Environmental
Strategy, 6(4), 329-342.

[5] Das, M. C., Sarkar, B. and Ray, S. (2012). A framework to measure relative performance of Indian technical
institutions using integrated fuzzy AHP and COPRAS methodology. Socio-Economic Planning Sciences, 46(3), 230-
241.

[6] Farzaneh, M., Bagheri, A. and Momeni, F. (2016). A system dynamics insight to institutional context analysis of
groundwater resources in Rafsanjan Plain. Iran-Water Resources Research, 12(2), 67-82. (In Farsi)

[7] Gholizadeh-Sarabi, Sh., Davary, K., Ghahraman, B. and Shafiei, M. (2020). Historical Study of Coupled Human-
Water System from Socio-Hydrological Perspective, Case Study: Mashhad Basin. Iran-Water Resources Research,
15(4), 148-170.

[8] Ghorbani, M. (2016). The action plan of social-policy networks monitoring and assessment in local communities
empowerment and integrated landscape management, Tehran University, local communities empowerment and
natural resource participatory management research institute press, PP. 1-84. (In Farsi)

[9] Karami, E. and Keshavarz, M. (2016). Natural resources conservation: the human dimensions. Iranian Agricultural
Extension and Education Journal, 11(2), 101-120.

[10] Liu, J., Dietz, T., Carpenter, S. R., Alberti, M., Folke, C., Moran, E., ... and Ostrom, E. (2007). Complexity of coupled
human and natural systems. Science, 317(5844), 1513-1516.

[11] Lotfi, S. and Araghinejad, S. (2017). A Review on Challenges in Application of Agent-based Models in Water
Resources Systems. Iran-Water Resources Research, 13(2), 115-126. (In Farsi)

[12] Lotfi, s. (2017). Socio-ecological analysis of the capacity of self-organization to stabilize the aquifer with the
modeling approach of agent-based. Ph.D. dissertation in Water Resources Engineering, Department of Irrigation and
Reclamation Engineering, University of Tehran. (In Farsi)

[13] Masoomi, E., Ahmadi, H. and Rezaei-Moghaddam, K. (2017). Analysis of the attitude of farmers in Kavar city
towards Water conservation: Application of Maslow's theory of needs. Iranian Journal of Agricultural Economics
and Development Research. 49 (2), 135-150. (In Farsi)

[14] Mirnezami, S. J. and Bagheri, A. (2017). Assessing the Water Governance System for Groundwater Conservation in
Iran, Iran-Water Resources Research, 13(2), 32-55. (In Farsi)

[15] Moghimi Benhangi, S. (2017). Assessment of water institution in national and local scales regarding the framework
of social learning Case Studies: Tashk-Bakhtegan basin and Rafsanjan Plain. M.Sc. Dissertation in Water Resources
Engineering, Faculty of Agriculture, Tarbiat Modares University (TMU). (In Farsi)

[16] Montenegro, L. and Hack, J. (2020). A Socio-Ecological System Analysis of Multilevel Water Governance in
Nicaragua. Water, 12(6), 1676.

[17] Mousavi, S. M. J. (2017). Factors Affecting Collective Action of Farmers in Groundwater
Pumping Control in Case of Shahreza County. M.Sc. Dissertation in Rural Development, Faculty of Agriculture,
Isfahan University of Technology. (In Farsi)

[18] Mulliner, E., Smallbone, K. and Maliene, V. (2013). An assessment of sustainable housing affordability using a
multiple criteria decision making method. Omega, 41(2), 270-279.

[19] Ostrom, E. (2007). A diagnostic approach for going beyond panaceas. Proceedings of the national Academy of
sciences, 104(39), 15181-15187.

[20] Ostrom, E. (2009). A general framework for analyzing sustainability of social-ecological systems. Science,
325(5939), 419-422.

[21] Pahl-Wostl, C. (2009). A conceptual framework for analyzing adaptive capacity and multi-level learning processes
in resource governance regimes. Global environmental change, 19(3), 354-365.

[22] Partelow, S. (2018). A review of the social-ecological systems framework. Ecology and Society, 23(4).



D533 ST pelasl A LS pllss el gl s

[23] Pouladi, P., Afshar, A., Molajou, A., & Afshar, M. H. (2020). Socio-hydrological framework for investigating
farmers’ activities affecting the shrinkage of Urmia Lake; hybrid data mining and agent-based modelling.
Hydrological Sciences Journal, 1-13. (Accepted Manuscript)

[24] Rahimi fayzabad, F., Yazdanpanah, M., forouzani, M. and Zadeh, S. (2016). Determining the factors affecting
farmers’ water conservation behavior in Selsele Township: Application of the Norm Activation Model. Iranian
Journal of Agricultural Economics and Development Research.47 (2), 379-390. (In Farsi)

[25] Redman, C. L., Grove, J. M. and Kuby, L. H. (2004). Integrating social science into the long-term ecological research
(LTER) network: social dimensions of ecological change and ecological dimensions of social change. Ecosystems,
7(2), 161-171.

[26] Satabun, W., Watrobski, J., and Shekhovtsov, A. (2020). Are MCDA Methods Benchmarkable? A Comparative
Study of TOPSIS, VIKOR, COPRAS, and PROMETHEE Il Methods. Symmetry, 12 (9), 1549.

[27] Schlueter, M., McAllister, R. R. J., Arlinghaus, R., Bunnefeld, N., Eisenack, K., Hoelker, F., ... and Stéven, M.
(2012). New horizons for managing the environment: A review of coupled social-ecological systems modeling.
Natural Resource Modeling, 25(1), 219-272.

[28] Scholz, R. W. and Binder, C. R. (2004). Principles of human-environment systems (HES) research. in Pahl, C.;
Schmidt, S.; & Jakeman, T. editors. IEMSs 2004 International Congress: Complexity and Integrated Resources
Management. International Environmental Modelling and Software Society, Osnabrueck, Germany, 791-796.

[29] Scholz, R. W. and Binder, C. R. (2003). The paradigm of human-environment systems. Working Paper 37. Natural
and Social Science Interface. Swiss Federal Institute of Technology, Zirich, Switzerland.

[30] Scholz, R. W., Binder, C. R. and Lang, D. J. (2011). The HES Framework. In Environmental literacy in science and
society: from knowledge to decisions (pp. 453-462). Cambridge University Press, Cambridge, UK.

[31] Serrat, O. (2017). The sustainable livelihoods approach. In Knowledge solutions: Tools, methods, and approaches
to drive organizational performance (pp. 21-26). Asian development bank, phillipines.

[32] Turner, B. L., Kasperson, R. E., Matson, P. A., McCarthy, J. J., Corell, R. W., Christensen, L., ... and Polsky, C.
(2003). A framework for vulnerability analysis in sustainability science. Proceedings of the national academy of
sciences, 100(14), 8074-8079.

[33] Upham, P. (2000). An assessment of The Natural Step theory of sustainability. Journal of Cleaner Production, 8(6),
445-454,

[34] Wens, M., Johnson, J. M., Zagaria, C., and Veldkamp, T. I. (2019). Integrating human behavior dynamics into
drought risk assessment—A sociohydrologic, agent-based approach. Wiley Interdisciplinary Reviews: Water, 6(4),
£1345.






