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ABSTRACT

The growth of industry, the extraction of finite resources, and
climate change have disrupted the balance of the biosphere.
This disruption continues despite the increasing allocation of
water to the industrial sector and, in some regions, the diversion
of agricultural water resources for industrial purposes. The
ongoing challenges to food security pose a significant threat to
rural livelihoods. The low-rainfall city of Taibad, located in the
eastern part of the country, has been engaged in transferring
water from existing deep wells to the Sangan Khaf ore site.
This article examines the future implications of transferring
water from the deep wells of Taibad to the surrounding rural
areas. The necessary data were collected through both library
research and field methods and analyzed using Micmac,
Scenario Wizard, Vensim software, and the Analytic Hierarchy
Process (AHP) model. The research findings indicated that, out
of eighteen potential situations related to five scenarios with
strong compatibility, the situations highlighting the
consequences of transferring water from the deep wells of
Taibad to the Sangan Khaf ore on the rural areas of Taibad—
currently on the brink of crisis—are the most likely to occur.
These situations are significant. Consequently, the transfer of
water from the deep wells of Taibad to the Sangan Khaf ore
was identified as the most appropriate course of action, given
the critical state of water resources in Taibad and the
insufficient replenishment of the city's aquifers.

Aftabi, Z., Kaviani Rad, M., & Nemati Jowzeghani, F. (2024). Future research on the implications of
transferring water from the deep wells of Taybad to the Sangan Khaf ore should concentrate on the effects on the
rural areas surrounding Taybad city. Journal of Rural Research, 15 (3), 69-86.
http://doi.org/10.22059/jrur.2024.369453.1896

Publisher: University of Tehran Press

© The Author (5)
A This is an open access article under the CC BY license (https://creativecommons.org/licenses/by/4.0/).


https://portal.issn.org/resource/ISSN/2423-7787
http://www.jrur.ut.ac.ir/
http://doi.org/10.22059/jrur.2024.369453.1896
https://creativecommons.org/licenses/by/4.0/
https://orcid.org/0000-0002-1863-2773
https://orcid.org/0000-0001-8329-8444
https://orcid.org/0009-0009-5343-1078




Journal of Rural Research, 15 (3), 2024

Extended Abstract

Introduction

Water transfer initiatives are being
implemented in various parts of the world to
address challenges related to water
resources. In recent vyears, the water
resources of the arid city of Taybad,
primarily sourced from deep wells, have
been redirected to the Sangan Khaf mining
area. As a result, the residents of Taybad's
villages, who depend on agriculture and
animal husbandry, have faced
unemployment and have migrated to Taybad
city or larger urban centers such as Mashhad,
Karaj, and northern cities in Iran, becoming
entangled in the complexities of urban
settlement. Furthermore, the indiscriminate
extraction of water from deep wells in
Taybad has resulted in  several
environmental issues, including a decline in
underground aquifer levels, land subsidence,
and a water crisis in the region. This article
will  explore the potential future
consequences of transferring water from
Taybad's deep wells to the Sangan Khaf
mining area, with a particular emphasis on
the impact on the rural communities
surrounding Taybad, based on the most
probable scenarios.

Methodology

The present research is applied in nature.
The required data was collected by library
and survey methods and analyzed with a
quantitative-qualitative combined approach
and structural analysis and using Micmac,
Scenario Wizar software and AHP Model. In
the upcoming research, first by referring to
library sources, the most important
consequences of the transfer of Tabiad deep
wells to Sangan Khaf ore on the rural areas
of Taibad city were identified and through
interviews with experts, who were selected
by purposeful sampling and continued until
information saturation. Their accuracy was
checked.  Then, a  researcher-made
questionnaire was adjusted in the form of an
impact analysis matrix, and in the Micmac
software, the degree of connection of the
variables with the relevant field was
identified by the experts, and eight variables
were identified as the key variables of the
research. A total of 32 modes were
considered for eight key variables. Based on

the key variables and its various modes, a
cross-sectional questionnaire was designed
and made available to the research statistical
community. Completed questionnaires were
entered in the Scenario wizard software
through the Ensemble command. Future
scenarios of the consequences of the transfer
of Taibad deep wells to Sangan Khaf ore on
the rural areas of Taibad city were identified
and scenarios with strong compatibility were
analyzed.  Suitable  solutions  were
formulated with the most probable scenario.

Results and discussion

In this research, firstly, with library studies,
background checks and interviews with
research experts, the consequences of the
transfer of water from deep wells of Taybad
to Khaf ore on the rural areas of Taybad were
identified and using Micmac software, eight
variables were identified: decrease in the
water level of underground aquifers,
subsidence land, the depopulation of Taybad
villages, the intensification of social tension
over water, the threat of food security, the
aggravation of the economic inequality of
resident, the spread of desertification and the
decrease of trust of the residents of Taybad
villages in the deep wells of Taybad city. In
the words, the output of this software
identified the eight key drivers influencing
the transfer of deep wells of Taybad to khaf
ore in the rural areas of Taybad. The way the
variables are distributed in the scatter plane
shows the instability of the system. With the
perspectives of the future research, for the
key drivers, different states from three to
five assumptions and a total of 30 possible
states were designed and entered into the
scenario wizard software, and the table of
possible scenario is the output of this
software.

Conclusion

The results of the research showed that the
probability of negative events (situation on
the threshold of crisis and crisis) is more
than positive events (optimal and semi-
optimal situation). In such a way that 61.1%
of the situations on the scenario page are in
a critical state and on the verge of crisis. The
output of the scenario wizard software
showed that the scenario "the consequences
of the transfer of water from the deep wells
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of Taybad to Khafav ore on the rural areas of
Taybad is on the brink of crisis", was
recognized as the most likely scenario. The
important issue in discussing the future
scenarios of the consequences of the transfer
of water from the deep wells of Taybad to
Khaf ore on the rural areas of Taybad is that
those involved in the (influential) field can
have a suitable solution for the most
probable possible scenario. In other words,
brokers should have a better understanding
of the current situation and take appropriate
solutions based on it. Therefore, solutions
should be provided to actors that are
somehow compatible with the situation on
the verge of crisis and move the situation
towards a more favorable state. In this
regard, "stopping the transfer of water from
the deep wells of Taibad to Khaf ore due to
the criticality of water resources in Taibad
city and the weakness in feeding the aquifers
of this city", according to the experts, it was
considered the most suitable solution.
Therefore, the sustainable management of

current and future resource allocation should
be taken into consideration at the national
and international scale (Taibad city). The
findings of the upcoming research can be
used for awareness and planning by the
organizations and brokers involved.

Funding
There is no funding support.

Authors’ Contribution

Authors  contributed equally to the
conceptualization and writing of the article.
All of the authors approved thecontent of the
manuscript and agreed on all aspects of the
work declaration of competing interest none.

Conflict of Interest
Authors declared no conflict of interest.

Acknowledgments
We are grateful to all the scientific
consultants of this paper.



- & &
L YRYYoVYAY iy iSO
Journal Homepage: www.jrur.ut.ac.ir

Slod (luw (e Kiuw 49 3L Gaos slrole T JES slaoly (g jowiaT
S Gl you (3lwgy P19 3
T i ham asbl e ol Sl e () il 4
Email: aftabi_z@yah00.com .oyl e 48 «cseislss olEily il oaSiily gl (5Ll 09,5 -

Email: kaviani75@yah00.com .l ! ¢l ¢ s0j)le> ol&uiily bl yan 0aSiily ¢ cwlow (Ll s 09,5 ¢ Jgiaumo 0diaan g5 =Y
Email: f.nemati@khu.ac.ir .yl yl o)l i o o0yle> olKuily Ldlyan 0aSiily ¢ oliwgy (gLl s 09,5 —F

oS> Al wleYb!
S (230052 sl (2,53 gm0 wlie jl gy 2 il cCanino 0l e £
oS cumj slaalecy Jobs 5 (i) slaslis olul dawg baaawl 4 e s
Sl b @Vl (Sabeny gl liE el oo ol 3 lazadly conday
3 ol s (Kas wyiwd 53 Ol mlio 4 a5 35y Sliwg, slacdld ol g
S 0 9 4l il Cato isu Ol prew 4038 amd wix (b oS cul Jls
Camdg (2l pglis Cunl 0050305 Cper Caxiaor Cuams 4y (65LS 0> Ol ¢ 3blio el g,
5 Ol el S (oo 285 |y (2l Slacdlld (2bgr 5 6yl 2lie cual VERY/e¥/e0
e w4 39390 wes (sbaols O Ul 155 )9S 9l )3 dloli 3, (N3 &b
liols T Jlinl clasaly agpori] 4 yols dlia ol 039y il K Vel
‘e s &b
4l Sl i o oliwg)y (o g Cled K ane i 43U Gres VELY/ AV E
boodly gy sl (oS - vy (iagh  pSle (ulid by Cul ol &Y
bl 5 xS b g a3 Glie g shloulS g, b Linyge YETI-ANA
48,518 w)ypdy90 AHP Jae g Vensim Scenario Wizard Micmac
L syl gy 4 bggyo Jloin] Canddy ol 51 45 3l Slid Limg} gl .ol
Sis 434 g (ool T i) elasoly o5 slacunsy g5 o)k
QS oo ol e Skl 3 10kl ey, (Sl Bl S (e a5y
JGsl" el ol ool p xS o 3 ) 0Ses Jlol slacunsy oyt wasots]
e s Sy e a4y Blys i ine St 4 5Lyl Baes (gloly o
Dbyl pas slools

‘"in‘: CBgie yliw il L;Lmo]y'qi LA 5 s 5 0l ol pd ) ol I e e S

O pdre Kiaw 43 2ol Gros (slool> ol Js! slaasly L;“}}f."*“-l‘l (VFY) caobols ( SBjen (g yam> g 3lpo oy SLolS aS; (@LST :aliw!

FANE (¥) 10 o pliws, slajing sy dleo S iy slisgy (>lgs  Sles
http://doi.org/10.22059/jrur.2024.369453.1896

Oy ozl )Ll Aot gaail s © —@ pa——


http://www.jrur.ut.ac.ir/
http://doi.org/10.22059/jrur.2024.369453.1896
https://orcid.org/0000-0001-8329-8444
https://orcid.org/0000-0002-1863-2773
https://orcid.org/0009-0009-5343-1078

AR ¢ ,ﬁb Y E,LMS‘\OE”.: ‘d‘u.wg) dlhw&g)adbm \'c

EVR)
T 3985 by 39808 Lol cgpplil 35515 5 4ls s o qolio b stuoly oo Signy s g 018y cl aninl oulio
Al bgS s ygl ol olad — cwluo (slassly g molos 16 g Cudte wls 1S u005 g 0 3L publio oaigal y
Siwar & Ahmed, ) aa5 o S5 1) e o 53 29290 Ol Sl di0y0 S 1 a8 g0 00 53 (e O iz
gl sl g sl oz 51l )87 1938055, slaud 012153 (glajls b & b O S 30 ) (2013
Sl 0352555 o > lasedl Yl loj g S o503 Sl S 03,900 |y 0 g orb bame (fiacns S
@39 b 0wy 08 i Ol wlie g ool glie plab GlSe o Sloj g » 0958] (Pimentel etal., 2004)
s Ll yo ¢ Sinloa (Youngiang & Linghui, 2021) Lolas jl5.e o (Ezeudu et al., 2022) Shke Caxes
Cyrer bais o (POff et al., 2016) oy o wlio 6)lub lp T Copte (Sise Sp3 el 35008 4 (5,55 L
slaasly 3 Ol Lol ol 395 ¢ O mlio pl b x595 ue Cusdly .l (659,05 (Kumar et al., 2022) sl
JGsl(Zhuang et al, 2016) cul 03,5 b5 1) ol @l Copie y3 Ol JE! (g s dnals 5  oUid — ol
sl ] Jlo s (Lite etal., 2022) o5 blis 5 gyl 5 glito lanl (sl o plia il ol i b
sy o Ol pp 35 Sop ol bl § basly m)via ol gl Jsl clag b al2l cdpiy b
Sl e ol Jil slag b plosl 4 dilrdan o &9 (y5SUsS (sl o O Jlaml ardplonl slag b
(Zhuang, 2016) cusl osls 5 15T o 136 5,90 |, Cilisee

YL < (Abbas Pour et al, 2009) cl gis b Jlod 51 3bj olsn 5 ol £65 b 60588 hul sk ol
Sl J&sl slagsl 45 3,5 a9y el | Jsine g Jlo gl 55 o O Jlal slaegspy Bpo Y5 laysels
olai8l el (Sadeghi et al, 2016)  leococuw ) el (BUI €t al., 2020) 59058590 Jols ¢yl 5
g St atbaio () (698 Jlod 13 3Ll o ped S5 o0 1 |y duaie 5 s ddgs b 5 (Kb elozs]
il 55,0 ol wlio 51 6yl oo R385 Sl SRR 3l dls yy A8 e a2y Do &S sl (o5 b8
Olyieds (6559l i Cyo sl ylu s )3 9390 O wlie sdes Lisu .l oads (ol o Lisu > ool
P oo dawgs 4SS gl (b oS cwl Jlo > ool 9o el cpl slaling) (ISl e Cutine
LS Bl Blss Glsyed ) 2leS sl ool Slob plisyged 0 Ol Gl 4 Wl leen oliw g
Bias 5 as cclooly @ ppody 45 1) oLyl s g ol qobio 45l atils o 1y oliyged ol Gt ik
20> (3lall Cumdg o STALST JouS Bt (Khw (pdne S gty 425 JB Heo Sl b sl (pogund
Bl K pane St 4y ol ol O Jlith g coguas sloely oSl e 4 2lol s o WSk 51 (Sl
0 )8 (o edistuads JUa8 (6591213 9 (5399l iy )3 8T Gl oed cpl slalig) 53 p3ye by Lol sl aiBldgue
Alodd piiapdls Plue 153 9 042 sS Glpl (Jlod lojed 9 255 o S RBENT L Aol v o 4 4
amecan; Blus Gl ool Grae loly O Jl Gl (K ane St a9)02 000 g0 )53 ]
ol 423> 0 1y 2l i ped 3 Ol o g (05 g B (inoi 5 (slbo i s tlS iilo (gl
gy (2l p Bl B ine St 40l Gree slaoly O Jiml lasaly (mghesnl 4 gy i dlis
Bles K jame Koo 43 0l Guas (slrol> Ol Jlasl sladoly posonn] jl Buan .l aislsy sl b s



\Al e Sl Gaes slroly OF JESI gsely poioniul/ o, Kor 5 oS

Sl plas olol olivgy (Bl p Blod 4w axe Siww 4 0L Gues slaol> ol JEsl g9)ly8 slagy sl

S e
ol Syl

Szl lisl 4 bgrpe wlio (8,5 jlas 3 diajls & ol Jamocnsj oty 990 O lie jluk cope
S s oo 5> Ol wlie i Copie (Portoghese et al., 2013) col oy yws O oai]3 polio Laas 4
(De Vito, 2017) ol (Sso 0l o pie mimmmw (S 5| (639050 il p g cowl b ls)m 8550y 1 (o
SS9 5T sl Sosiald )3 & S Ed90 29550 20T 5 relasl slaliel 4y e el
Lo oylasl bl (elasls b oS ol mbs | cxio O S sl ) oty an g5 o] 4 b Ol wlio o pte b basye
Cons S gd & Blle g 29800 ot 5L (paiz bawgi sl oddmjer ojlpel (alas B )l
ool 5 olS aBT oty s o] ), sl 5l oslizul ¢yl 1 938! (Pluchinotta et al, 2019)
Portoghese et al, ) cusl 311 5 55 (6550580 MK giume Yoo 63,8 Slagauad g lolidl (cantis
SleMbl gy 45 Cand coe (sl w30 )15 Blil 5 Sl Candy 3 jeraes 1) ol elie o (2021
olyd g o o 93 52 D VoY Jlo b ol (Ko O 453,87 0,Lal iS5 opl 0 Tag3 5,155 50 sussecs VLI e
S90S Sl b oo plas IS axcs (Baranyai, 2020) wisl M) Lol gue ¢ Sime dlgo b (65,5] 4 Canns
Brown) c.s,5 tialys 8 T 55seS 15l o 01] 13 eppusgd b elan e 5 (S50 ot 45 el ) o ol
3 g dalgd g 039 oy g Sl o Sl Jlae | (S5 4elS 03,58 cline 4 O el 9,00l (et al, 2019
oMo (gl Ol JoB JB CahS g e 4y ytolae s yid lsisar |y o el (Yo ¥ Bgols g (65 o
5 Compilame solad gl sl o b layo Syt | J58 B s b oyon 5 5 wiss] (slasly cCtins
S g o5 polie b wyied Gleisd olgs e 1y Ol el (Gerey & Sadoff, 2007) wlos S iy a5 slasl
asly y (Zakeri et al., 2022) 5,8 (i 5 Slas rekael lyuss b dslge 13 piumwsST 9 zolos (S8 O
oS 95 Jolbo Glipabl b Cosl oddiiy 15 (550308 Oygods Of Coal Mol O lan gezee o090 0l
Sl a0 ym 09 e gs b LS 5 Lk dnug b e St g Cblis badye (slaptunssS] g b O
b lasye cllad Sl pudcamsl 231 5 0315 o tuod g g ollus (555 2315 (gl b podygyie dizje b (B g b
(Siwar & Ahmed, 2013) x4 oo cdabloe Ll

(X9 oo marmls 09,5 dwr 4y I5103,8" Al aiiS' o gg 1y O el a5 Lelge 0)ly3 a8 Slaseuils § ol Kmg

o 5 it S me 15y el s e ) el Jolye 1y o catal 50 s sl 05,5
IRV Ay

1. The US National Intelligence Council

2. US National Intelligence Council, 2012

3. Grey and sadoff

4. Ministerial declaration of the 2 ND world water forum



AR ¢ ,ﬁb Y E,LMS‘\OE”: ‘d‘u.wg) dlhw&g)aébm vy

Sl W 355 oS job len 1S o SVl 09,5 ] il o owliw dne Logi) 1y T cugiol pgd 09,5
Srlpl g )08 ases aSl Conns O 39ueS a Ol you &S 0 e 4T (UNDP, 2006) soxio Jlo ylojlo
Sloss 9 w.mS ‘o> ).31).3[5 é.;)y db; ‘L)"’):""’b » f”] )91.&;5 9 L.j u_mn.’ dx.ol> )JJJLMT dlbog)f ‘51).3 |

(Swyngedouw, 2005; Boelens & V0s, 2012) cusl )sé pl b Hlsbe ps oo

I3 g0 ()98 (5 2B) ol Jolgo g (orlo Jolse 51 oS 5 |y Ol el 200053 50 ol pgus 09,5

O b b o (golEasd § o mlbe JS!
ol Siddos g Sits Gblio 3 Jluk anug Cudgiome 5 6ps gl oiad cninte o lio 3508
Gk i1y @ble ol 0 ol 3preS EMSEs (e 5 IS Caslw ¢ 3u,b w3 jI (UN- Water, 2020) .l
ol sl glagyl g NS Sl aaome (615,000 ¢ 2005Sd dapl (53loyg)l ¢ ginojj slao] bl (gl
JEsl ol wlio 3968 ol slp pio slagjlblew j g)lus b > (Gohari et al., 2013) wlo>,S bl s
as9>) YU (So5dg,b ol b sle 3l (Roozbahani et al, 2020) Ol o0 ialS la g, 5 (S olgeas O
ol wlio plpb w95 J> sl ote 53l o (Sadegh et al, 2010) (waie adgs) Of @lio 39m0S b (g 4 (Iase
b 1) eskee /Y Cuman 5 aupeyioshS VoA slal b eladhate 25 O sl (Guo et al., 2022) el
Duan,) ol plie Js! slagz,b 5l ao,d A b YF iso yes . (DUaN, 2023) ol ulS 9,8 YAAS =V 10 (sl JLo
Mourgatord ) cul 63,8 has ol (i jlideos sble Ol sgeS jialS clp Jgliie (b, 4 1y ol (2023
il yge o b ladpe dawmo 5 eloinl Lite (glosaly s 4 O (clades iy Jlisl & 51 (& Hall, 2020
(Nong et al,2020) cawl asbly los 5 gyl e 3)l8 ] i il Ll 45 Ll (L et al, 2016) caul b 5 ) 3
(Gohari etal., 2013) ub ol33l 3o )d Y0 4 slases o o JEs! Y+ Y0 Jlo b 3gus o (i oS ligSa
axwg ¢lp ol Jsl claz b a8 SVl ol b cunss 09,5 3,15 3939 o glie JUsl o)l coglize oSy dw
(Rey et al, 2016; Nong et al, 2020) ol tbo ol (55 cov slaasy 59lsST oLl 5 elois] (oolasdl
S5 EMhie iz gl 0335 b (32 os o 55 A TS 3 & p 05,8 x> s T Jlas! 3l
Barnett et al, ) wis 1 gl JWl g )b clbie oy 5 amocans) Sl dopsb ol 2los b (swiige
Yan et) 5, glases o ol JEsl 4 glalSalaslow o505 pow 05,5 ke oyl ;5 .(2015; Nong et al, 2020
2o S o sleiiny |y O mlio L pte sl gy ;3 sy KT > Vsl  (al., 2012; Zeng et al., 2015

e 518 e Caglsl 0 |y Gl Jsl ggoge (98 iyl )50

Gy (2ligr 9 &l qbie
9 ML L 2Vl (Susen) gelsr olie cotel wlonile Jlul g gy g onal by ol @lie JUS )5 s laliusg,
qu> P (J)‘ ..))‘.) u_iuw u] PP P ywd 3 g D90 u] é)L..o 4 SA.AK )u 93 L)’l .D)l.) LS{LL.:” (_;Lmu,]l,.e u.)l.,y
Caures yiol38l aLbiS and Lo b g 0 (65)sllS slaculsd d)Lﬁ] Byo LJ &lo jl glodas isy oS cul
S sl saselsl Bl & (o yiwd Cudgdote 4y ol gl 15,55 olyer 4y Clodd 16518 g Cario Ay
2 bl Glp Ol Sl 5 Gpas womer odliE Ad) 4 (5,55 Ll iy el latle 5 S)5 5 S
bzl W5, b plyy comar il cnwgs Jlo 0 (sloyauiS )3 bl dliy s sl (ial38l 4 g, (65y5liS i



\Al e Sl Gaes slroly OF JESI gsely poioniul/ o, Kor 5 oS

)5Sl )3 sl 0391 oy abiawgy (sl o slajls S0 5 2lie sl lojon (el )3 (i slagille
oy b3 go b odld Ly o F ) drels Cilisee polaw 1 a3 e ol @l (sl ol (loal}h jgboas
.(Rosegrant & Ringler, 2000) cuol Jazocun g dniuo o5 oed s s 05 g (55,0liS” Lisw oy ol
g 3 (Byae Ol a0 Vo o w0 cbsS IS ol bl jude o ol glie Cudgiome pf e
g golsn dnog 5 (59lS Ol el 5 oo Bluwe 1 (S Ol plie el (65)0liS (iS4 bgre e
oy el Ol 0 aanly (65,0liS (Somwashi et al., 2016) 39, oo Hlos 4 dnwgs Jl>yd (o yguiS )3 0394
4 2lieg) Ayl Sl g i SalS sl pilialie 4 me (59,6 b g «gipnliS iy ol plie 4
arwg 9 (£5y9liS SV guame Mg 039t (oolaidl anwgs )3 Ol wlie .(Vandersypen et al., 2007) dg, o ;Lo
g s il g ool Iy b dumlis )3 Waliwgy 1> Ol 2908 (e 2 oljn b (aliwg) gals>
a8y 04y]j3 (g9 G 4y (555liS 51 Ol bt il g aass w335 dmd iz (b o) g 0 g 0sNeal
4 g WS (o g OIS v 3 1) (oliwg) @ely sl g (1j)gliS Cuane e slaojg Cundg (nl

el o elain] gl g )lual jop ¢ dudddils yinli8l «o i loe 5 428 AT ()5 o b S

ol JETY

3,555 b g 090 sileny g SRS (Bgy 4 5Linyse (sleodld 900 3yl (93,8 Cumle Sl imgdy
>y90 AHP Jas 4 Scenario Wizar Micmac slalisle 5 5l (s uSoy0 9 s)lidbe Juloo 5 aS— oS Sy
Gres sbroly JUisl slasely op Fare slaluls glie 4 axalpe b bl o) st Jiagh 3 2855 )3 oSl
b gy O i b dnbae sk 5l g (lolid Gl Gl el (pliwg) (g Sl s (ae St 40L0
b jusie b3, olie MiCmaC jljsle 5 55 g wulas «cl 3 oo g o CIB o (glad b 3aoce dol iy ssw
¥V ggoome )3 ad (alolid Giagd (oS slajpite plgieds joiite Cud g (olulid (B8 bawg dbg o 09>
2 5 >hb ablite ©)go Al iy (S Sl 4l b aB)F a3 A8 e cua gl s
dew 5 3l Scenario wizard lisle s 3 edd eSS sladel iy 8,5 LB imgh (olol dmels Las]
b sy by (g Bl (i (paxe Siaw & 3lol Gres sloly Jlis) glasoly (59)1,8 (slog L
SylSaly 03,5 (0935 g2l (25 Jeizne b canlio sla)Saly 508 Ldos (658 (6)B 5l b slaga jliw 5 (2 lulis
oo Siw 4 0ol Bres (gbrols Jlanl clasoly (gilwansd & Colesy 9 b ga0dd ) AHP  Juo b sudpuas
A5 a3y Vensim liéle 5 baxe 55 ol b canlie )aly pgds g gyl cpd ol slabiugy p lgs 4K

Do (6ol dmely Slaseie WY Joua

pBh 5, Sl gl eed )3 gl o5

Sl oKl saass oje>  dlaa oleile
o ol b e gyl b
Vo e (w938 5 (ce))lo e CunS R ol il ¥ Al ol gl 655 0 s i
. Y Aol oyl o d)b}?}j 5 b xlio o)l

¥ KW ol glie (wiige
v el Gl yaed (59l e
v Sologm oS> 5 Ao (g2 e o)l Cumihme odige Y 9y ol il (gladlato

¥ Aol i ped 5yl 0




AR ¢ ,ggb Y ;D)lowv ‘\03)53 5@1&&5: lehumbg))dbm \'23

andlao 550 83900
laalaie > ol ol o) 18 c98) el p sl 6y Lo g olpl 6y Jled ) Slol lus s
055 93 Sl i yred ) ()9S Slaweds (3T il el Ol mlie Cudgie 1550 (Siddog 5 St

5 28 Sl s yaed A (KiadsS 5 5 cus wol)S ¥y ) s Sl eV ploe 5 (55 )

Sl b UL.A»).Q(J; (S awls Yy ‘Jg.\é

iilingy  Gedipd  WS1F Ay ZP Cumes Colwe

ivy  plisy L, " .. . Ol e
(9)  6B) (o) (o) () ()
! ¥ YEOOOYRARY WAL YY) ZWSE Yares ol
. i
{ = :} ?
—_—
4 ( .. B, :
. Y
Lol \ "
‘ po—_t "/\. o i 5,
[—l o A \‘4
SN . i
% G325 Q> (\. = ,\.:Z ). ; : /,
Sles e ;
[ e .
o by, P . -7___
L e
; \\ . ’\

axlllas D)g0 0390 -\ JS“’

S yia (geee “VAIFR Cdasily (s (15 (68 b tadee VPN oty () ol b Lol (i o
.(Regional water company of Khorasan Razavi, 2021) cuwl 4,19, Jlw

Wy Jlo 3 olol sl joed e o @lio 7 Jg>

& dody  old o> o e g9
10 YA A ¥4 Sl

B Ay VI AR (S yie (yaake) Lo o iy
Yoo Ay Y/o AO/A (deyd) JUo p> cusloyy

(Regional water company of Khorasan Razavi, 2021) :&vw



Yo e Sl Gaes slroly OF JESI gsely poioniul/ o, Kor 5 oS

700
698 . g

696

692

680

Fomenipi el gl glis )l

588 g

686

682

680

Gl B Gn 8y G S Gy & Gy s S dn G % G % % % % 8 % % 4
B R TR 8 TR TR T R TR R R T % % % % TS % % % % % TR G

ol Jles

ol —2,8 Slallas odga0 g0 Y KW
(Regional water company of Khorasan Razavi, 2021) :&vw

sl
Groe slaoly Ol Jil ojg 53 Bhe lpSenenal (soy0tn JSal) (ppcwlio 4 (Bby ly o] Sdagh
ol 4 51 ) s cpl olig) g p o lately g Gl K ane St 4 5Ll Gl b
Ml liw s (olbiwgy (Bl g Gles (K e Ko 4 DL Gras slrols c,j Jasl )|J§).ub sl
J.J‘@l.));
2 Blgd K e Siw 43 3l ybiw o Gaos gWrols O JWEST 135 3l ((gdaely) (gl piio (o lwlind
Lol ol ped (2 lwrgy (2193
cswbuo gldlyss 0je> B3 b dnlas slgie Jdow g slalbuls wldlas d)).‘o Sl Cass uols idgh )
uK&.M) O=e Sw 4 .)L)L ULM)-Q‘MJ Gros Lgl.thol> u] JLD.»)‘ » )L&.f)usb prer \“VcW)JQ&M 9 u—l é.:'.m PETRW
b plelid ¥ Jgde illae Slob b gl (oliwgy (S5 p SBlo>

Mol oyl e (oliwgy (o Blod K (ame Siw 4 0ol Bros slool> ol Jas! )L\fﬁb o puso £ Jg»

s NS5 (cslataly) (sl uite =2 sleadss kol sloadlye
X1 Sreins ol alie ) 03518 5 dygy 0 oy
X2 i 2 sl i o ials
X3 Gois bl i jials
X4 Some gk sloely i> (hyS  jledgS iSepy  dmeS g plelS
X5 e dgioce glie b gl
X6 S il
X7 05 SR s
X8 Isn 3> 3leo lyd inl3al i
X9 dilaio 3 35 )LE9d,S (sbrodgione (b s e ol e o]
X10 S jl lnkig, as B
X11 arer Y 955

X12 i oy




AR ¢ x.:b Y ;D)lowv No 3)9.3 k?ll:wug) lehumbs): 419&0

\a

X13 O

X14 SIS S

X15 Ol o 2 (WSLs 655 9) (slaa! sl s s

K16 5iS Jlod (sl g 5 Ao (sl g 42 5Ll b | 2l

X17 5 3y BB & oSl 25l 5 elass!

X18 2ol e 4 2ol slabiog 5l jaloe

X19 ailats )3 g Carer ialS olatdl o elozz]
X20 iyt 3 S sl i ol 9 sl
X21 Olelivg) Cudime il 9 2Jg5 ialS el
X22 Soanpl Fyy el

X23 i i

X24 poye Sl el ials ol

X25 a9 nfld 5 85ygliS & aly xe (sla Jrd Bl

X26 (b gli) S (goladl (gl sy

X217 ol Goyis

X28 iS5 5l g JhalS .

X29 dilais grbo S| (205 o0 & S

X30 locid  lndode (1S5

X31 dilais e J\Slouty 5

X32 s S e palS

X33 O3 P9° 423 By wlus| o

X34 o p2pp Slilyiel g lacuslss & o Vohs (2558

X35 s > csly oIS Shiews c0aLlS & pge slazel tals

X36 ol sgame glio Cyppdo o Vs 652 5 (Sinloal Rt .
X37 OY ghune 4 Liwgy LSl slezel ials

bwgy (Blg o Blad 4K (yaro Siw 4 3ol Gaos slaols of Js! » )L\f).yU CMS g prio oLl

Sl oyl o

ow il LB 5> (glaol yiwwy 5l jskaie ol oddsodlaiwl (g k3 le Juod yog) 5l gaulS (sl e Sl 4l
by bysio 1SS o 55l el e g (et i 53 b pusio S S jp Cunsg U ad odliiwl gblite
(¥ JS3) Hl58le 5 cpl (25 A silgsl s Micmac jlsle s a4 bl oo o pile (sladel iy o Sy o

2,5 Hasddie |y galS sla e
(MD1) Jslio el 51 Julosi s yilo Curidg

Jlize 3l Joloss ol Cndg 0 Jga>

Sy 4>y

K rex Polw Yol

Vol ) oluws

» ol

DSl gl asli

av/y

V¥ Y

YA DAY Yo

VOA

Y YVEY b))

oab el Jolge cmd o oyl 48" Gl Mo )3 ATV Lo pile (S a )0 o YYXYY Ly 5lo dlel ¥ Jous 4l

A6 alas], VY o 5|l 3,65 1 (6 LL Cundy ) piuw 9 B3 oa p clodiSTy g 0bj Cons 4 3l
;) Egome ) 9> 1 LG 9 ) i 9 o 2 9 3b; %

oy YOU 0l 5 5l o 5 L asals sl ob Lo juiie 4 s o (LS dlasly VOA Ly ile ) L))



\A4 e Sl Gaes slroly OF JESI gsely poioniul/ o, Kor 5 oS

el F03Ss I puiite (698 s 4 ()38 5l ,Sibles dlaly DAY timd oo ()L 1) Soden p layuiie oS 500
simdylis abaly Yo bl g ol 3000 1 (el ywito b5 Hhaas syl g ()13 5 saimn lis alaily YA

ol Y00S5 o W pusite pulitane pud g9 (Juwsily alasl

PRI 2 B yeite e (6 3032 5T = 5 5 5 (e g e el

OB dre St 4011 Grae (sloely f JUis] glassly b o jito (503350 5 (1S 51 &Y S5 4l
i IS 535 Gl peite i ygoma gy Jlosd )3 @ly (sl it cdmd o0 (i |y Sals pligy (g 2 Slgs
o yeize il oo slod & (SIS Gloyeito At S8 LB &SLljl Ul sl (VU Sl (5185550 Lo pite
Gl s (IS5 5 YU sl (a1 oS Mtn a0 (gl pite laaie jpme By ogin ) ol
@ eee iy Je (o piie W) (gl Cunlad pas (iozed g a8 Cuanl b ysie (] l5)05
Slaise jime (B Jlod ) @bly sloymito Lol )5 ol pdyb g U5 ,b & 1)1 8 lats jpone
(5B 1B (638 3T s 13 o 9 53131 (8 e s Lawogs S B o o8 |y it (IS g (300,
B Jlod 4ol (g5l b (VL S (slojuiio Xgd oo mandl Ban 5 Sty slajuiite dld 93 4 9 1)
Ban sl pasite )15 |y s S lajuite 4 (3 b5 lp it CebB g 88 (0 )5 Olaisie jee
Bhaal (bsS g phs (JolSS b @ly 3 bajiite cpl )5 o0 )3 St aio (B8 Jlod (65h5 4l
Al s S 3D (e

Direct influence/dependence map

TP e
< <

‘=3

-

=

'Varig]
=
¥

.
B T
Y LY

MNP YL O

dépendence

Syl = 38y pgmme )3 (ol olSls 5 gy (sl e (SwiSy ages ¥ S

(XB) yo Comniiiqyd (X2) wosp (sloo i Ol praws LidlS iyt cudin ¥ S5 ¢ atiS i oo 4l p
e Cotel 2205 (X15) j p (OUSLo (625,3) (elos] (slagiss a5 (X10) S 5l Lol (8 (JB-
Sl elabiasg, lSLo slozel Jzals s (X27) lioble Uiy « (X26) ksl coobasil ol b ayuts (X23)



\i’rﬂb Y ;D)qua s‘os)gb‘duﬂgjduwbsfm YA

S 22l o o oo slaoly OF Jlis] (slasaly 38,55 (alS (lapite lgices (XB7) () Ygiums &
ki B 2Lyl e slaliung) p Glgd St yhne
3058 skt B 5 15 )l 5035 1] (51 iS5 et s bl Siblad ¥ S5
Lo it (2 (555 slomr Sl 5 (598 b (&on) Lo sciunss schonsd o Sl (5:50)l01 5 3980 031> Lt
5 085 o bt w0 s et (0595 ) i (53531 oain3 o 3,8 bl sk 4 bl |

A3 o L5 1) b ysite Cipnds U Lawgio Ll ccnlsess

Direct influence graph

=

2

et Sl ;
z >

-2y o

3

doyd Vool )y oyt oy bailgy £ UK

Ml liwgy (g g1 Bl (w (e Kiww 4 3l Gros sholy O JUT glasoly (59,158 (slg,luw
S i (590t Jlil gl

Sl pes cebooly o Uil oasy] o pide )3 45 Canl ol BB (e0lS puiio Cudi g9yt Lsilie (glacdls
3 Jlin! slacunsg sk p ) Slies cuedl SLU Sliwsy Slg p o /wb 5 Blod K (ydee Ko @

W OQ7J9»)39G>|)JO dwwmdlf s vy Egome

Py g Glgs K ane St 43l Bees sooly o JUil 135,55 oS (sbasaly) slayite 59,3 il slaclls T Jgaa
el (ol
Candy Sl gaedls s dls G e oS
ollae o) SBojh 435 g uaipj ol wlie by o Jols AL

wsllas 4o 0951 Oloj &1 Cand noip; o lia jl iy ialS A2 L .
A3 i) Soyi gaw alS A

wlyzo 4o S350 L) Aol

S i) o @l dgyp by e & (o) 03,18 Cuniigs A4
wsllas Sande 9 (55 oy b ey Cuntig b 5l JS 555k Bl
wollao dag O o Gl Co e b 58T (o & Cam (o) Camaligp ytalS B2

oY) O Comnlig 8
i Sgvg0 gy sl B3 B




\AS e Sl Gaes slroly OF JESI gsely poioniul/ o, Kor 5 oS
S des  ege e & 098] Gloj & G mej Comdind i I3 B4
Sl O3 Comig b 0358 [al3l 5 (0 Gy oo > Slgl BO
gllae EigtS G, 5 i Jbndl Lokl laliug, 1 0 plke oo Cl
u.}‘).’?t.g dow dg>g0 L9, 4ol C2 Lml:.w” O A )'\ L‘Jl& c
Sy tasgy S 43500 S palee s 4 oty oad 4Sw jl J5 C3
oo dos dibais Jruily 4 2095 b Ol o8 (55,9l SV guame Mg 3,05 D1
Slyzo des Sege Cumdg asll D2 whie Cuiel Lags D
ujl)zg dihaio Bhl d)')gt.’;f Q\jya.‘xn .\ﬁly u....mlf D3
gl ol o Sy pta g Jyol (g3l b ol ot ol El
Cgllas da Syl dge gla by, b elo] sla i s als B2 )
ExS ) elenl gt wals B
Lo S50 Cundg polds E3 )
T <l (oSl
Sy des Oy olosn] sla i s ial33l E4
S o o g oozl sl plpl ES
Colae  Gres slaoly dgng I opSoly cle a4 Slib cgls s Lials F1
o>
ol ass Olgtme )l cde 4 Slab cglis s zals F2 F
(o > Sgy sl F3
‘ Rl olis 5 Sl oobatd] (5 b s
S ded Sl Sl s 218 FA b
S Ol Uig 5 s laely (g pogas cle 4 Slib olis 8l FD '
e i 4 Lol
glas okl J oo Gl
Collas do @ ol s See G2
L) Lok s oS G3 G
o ik vy s G4
s Y e 41 3Lab (slaliwg,y LSLs Jol slazel  H1 H
S des Vg 405 bl (LSl iolazel  H2 43kl (slaling, plSlo slesel yials
Sy Y gt 40l slaling, (Sl slezel pre H3 OY e
920 S A

S wblite Gy yile B > (glaol yiuw y (S yusio cudd b jbnign Jleis] clacdls cuoynd a5l

(Sas slogy s 995 (sl p5Y (slooals Aol sy s 8 )18 tmogy o)lel pelr sl o 5 ud Sk
s ¥Vl S slagsjlus as Bam sl g3 aS cpl & 5,55 L )5 4aly8 |, Scenario wizard )lble 5 lewss
Vb ol Gl 5l Jeiome (adls (g9 ks YV + 5l Lin 09 00 el ] gulS st Cuia @) by Jleisl
ULW;).Q(» (Baos L;Lmal% LJ Jl.cwl ‘_gl.m_\.ol,‘i 959)0*"“ Lg[mcﬂaés do oxﬁfﬁ)b &S )5.\» C\):’:.’:wl ufw.,o uJLo.bl
Scenario jéle s 5l sdelcwna gubs aib bu,eds cpl olivgy (Slo p Bl K ame S 4 3Ll

Oyt ol oliwgy (g Bled i ane Siw 4 3 Gaes slroly I Ul gladely oan] (g9,

sxm0 csllan MolS Comig o S5, shl ol 5 3o ol |y (558 (6,55l b (slmgyylias (55l B S 5,1 393
508 5y g ol dlwl ) Cunsg Shee ) bl Cundg Sl 35 Sy cogllas e Cunsdg orimdLis



AR ¢ ,ggb Y ;D)lowv ‘\03)93 ‘@WS) lehumbg)aﬂbm Ao

698 Bl b gl iy 4 bayype Jlain! cunsg VAl (668 (slagy law (gsbl .l Jlyu cunsg onims lis
ol a5 Joixo o

Laley; ol alosel take cgboasil glagg 0 es
I R s il gl olsl

- L R P S

el e | 2l =
l:*:* e gl s i e
e sl il )
P s L T e o el B
- ‘_FL ht‘L"J‘L ‘_'j" !-‘L'H.r"‘JJ ._ai;—-)u ‘_"J:'L.b'-l
i e A elS ol 5 B
g pe Ay 4l e Semy pylis s O o 5
il =yl Ol gabasil o G s el O S 5l e
OV e MR e il gl el 2 g e g aelzl
By s
RN Py P g -1 B | R W L e} QS o ) P
gy (Ao Bles K dme Kiw 4 3lob Gree slaols Ol Jlsl slasely (698 Joie 9 (558 ()B ko b (sldgy i (g5l .0 S
el ol e

b oy, — alasel
o) L

S ip e lacuxsy 1500 p ol Sll )3 clacuxsg Slax deh 0 013 B K5 13 &S &565 le
2o 3 V55 olhan dass Mo )3 VEISE ¢ Slymo 3o 3 YYIY ¢yl ymo ailinl 13 oy YAIAA Jlis! slacansy o)

laily )8 L] Cundg > duo yd O/0D ¢ sllas

89,5 12 (§9250w (r9 9 (595 (S )l 91 G

Log)S o (el g b oo o 09)5 a4y o] 1 oS glgl 5 Sy cudls Jlai 13 b (598 slagyylis oS
ol O JUml doly sogllas (592l cunss 09,5 3950 (58 1yl cJoime slagy )l 5 ol 4 25
5 Jsl sousliw o501 ol 25l (el gllas BB by (Sl Blgs (R (ime S 41 5L s
2 Sl S (ane S 434l Gres slaoly O JUi) (59,538 oS Cundy 3Bl 5 crie 5 092 P9
3 Jel opSole (neip; looyhe 435 g i ol ple cbby p Jol Ll ol (Sl
Mgy 303 5 (Ystue O)llas e @y Sl gl s (Rl (Shpde 9 (B Shs) b (e Cundig)d
a5 09,5 g2,k 58U 93l sl 293 g gl g2l Sy oSl slacumdg ) ol oS (65,9LS @Y guazee
S 2ligble ol Jlee )3 Jsl gajliw s 0505 po3 525l o501 &y Cond (g glhae blyd Jgl g2)l oSl
9 5L gyl o1 cpl g WS Lol 5l aus)d Ao /Ae aiid eSS acund g ddy 13 50l Cglas pod (o0l
350 sl o yieS Scenario Wizard,lssle s 5,k 51 b5l pois cuild 35390 Cundy 4 15,55 b g Ak s
Ol el e (po> g2 jliow 1 sl P4 slitel g Jol g2 )l 95U sl VP jlitel) ol 0313 gyl 5801 93 ol 2 ]y S
Slub pligy (Alp p GBlsd (K ane St 4 5Lb Gaos slaoly OF JUis] slasaly (w2 5> 92)k 5l 09,5
o (52oiel BB (525l

By g Bl K (pae Siaw 4 3Lb Gres slaols Of JUi! el 1] o0 wlinl 15 (6925l cpgd 095
oli8l s Ky b &S cwl pilaa g9 pow slog jlus oI Jolis g )liw () sl oy &bl sl sl



AN e Sl Gaes slroly OF JESI gsely poioniul/ o, Kor 5 oS

o oy olon) o il s (il o Yotue 4 3Ll (clalivg, USTe ouwd slexel ¢ Slab colés s
N9y wedl g 250kl (o B8 (Y gt (a2 9inS Ce 4 (98T (lo 4 Cund (o) Sl B (s il
Y gyl 5801 51095l 1T i 5l S8 i il 53 ¢ S dss Ll 31 (glod 2 Cido L 299
Joizo 011315 & Canlngy i 5801 1503 51 (ol 92500 9501 (612 VFY g oo g2 o 901 (sl YA 13y 3)
Cewlpog)S 1503 4 Capnd lagylaw 5l 09,5 cul (1992

gy ol Glgs i ine Siw s 2ol rae slmoly ] JUi) slotoly 2l (539w 1pgu0 09,5
Sl Grar cslooly ol Jin] sladoly 4xslb slgic b a8 ol & (slings i 50| Jolis gyl o) ] o0 s
(3ol dspis oS Jol golis 55Ul Jlog)S (2 oS Ll b 519500 2 ] 51 Bl (pane Ko
WS (5 esiygltS OV guae g b GRS (e Canndinyd 0318 (Al g Cunitig B ylee ) Sl
ol o QS & alee cle 4 3lob clabing, s
dlgh Gl are Siw 4 3 Bros (sWoly o JUHI (glaaaly " i ek 52 )l (515 Cawlio (510, ) (3295
Ml ol o ailias] 3 3l oliwg, Dg o

wilgsy (H38,85) avye )3 pols LIS juilcuss & cul ol il ggy0in slogyliw (ot Eou )3 pie dliue
o Jli) elatolyy gyl e simagy ol > Aoyl 1t azils bt slo, Kol «xSas 592 ki 325 Joine (sl
ordeime plsisar casl gl bl 13 2Ll plisg) (Bl p Slgs QS (ire Sis 3l Gros slroly
Sl mes cslmoly o JUil (slatoly LinlS (gl caslio csloylSal, slgiiiy 4 aoldl 5 b aBlid ySes (5525l
D9 o a3y olymo wlinl ) blys )3 3lol lwgy (Sl p Bl B iee S 4

sl 5 g laslo B ey aol 3 ad 4l Ses clo)lSaly oo 4 bl > jglaie o,
29 31y AHP Juo b ] saipas) 4 0adingis sloySal; Como ) yad B 085 )18 Shmghy (5,5

AHP 1o L ol alisl )3 Condy gl ondingns sloylSaly gaias, ¥ Jgsa

a3 0J9 s Sl

\ X1 ol oyl yad > o wlie g Sl e a4 CBlod ine Siw 43 3oL Guos ’dLml? ol sl
Dgd abgio liw s (pl slalesul 438 Cans

FolAY X2 ($9S Jlre s ool (3,5 dgdune g Jlrerd g (pogad Gaes Slooly i I Sl
5 oslitl g dilato sl & s b (olie g ) 20T 08 (65,5l Y guazmo Sy 55 j05

.d)‘”l&f QY}.a.'xo [ A S b.,\..'.'}c)"..ol );\g

A <[-¥05 X3

YN XA a8 glagise S L plSen g olyen (e (slaling, Loguas gl (slaling, dnogs o dgstg
2 logas T glio 51 ylpo e 3 Sl i aed > 5SLo (g e Y giume odlisiul j3jga]

Pyrge (sogad Gros glaoly 5o e

ALY XB e Jeil Sl gSese g dilate SUGL 4 2295 L 2Ll laling) > ko gl S
pyile 5 Cosl 033 (liwyped ol slaligy OF 028 i s 51 oS Bl i g slaclis

\4 o[-0 X5

YN0y XT olSel s b T gbie e Capte b g S8 olsl clodi 5 of o ] sl JlucSis
KpsS )L 0l5)5liS edliuls g0

VWoooe/eyY X8 ol iy aws )3 ol @ity g 598 prdaw jd Ol wlie Jgeol 9 dinge Copte
Shlad Sl 5 Jgab 5 & s glgl @il L olyb lipgd ) daw slacbly, S

(859U sy 53 ol 3l elitel g AS e )y adbais & (52 3ib0lp

Ve 8N X9




AR ¢ ,ﬁb Y E,LMS‘\OE”.: ‘g?.’.l:““S) dlhumbs))d?m AY

@ GBlgd e Siw dgu it (Bl e K Sl Gres (slrols T JSl g

¥ oolAy s X100 bl ol dilais Joudly 4 dogi b alol by adlale )3 Jad dbnl diej 53 ()8 aloju
D95 O dgaeS b 3905 e 4 0 S ol laals g ol5 55l @ palee @ilo

ool g 5988 s 53 (e Ol @lie Sl Sl ye st 4 Cod 35S SooBd g (lsh Jusss
b ol g 3 o]

WO X12 Al bt e laling, )3 (gl (Kb ¢ oloinl (oLl (sla)libloo g g 29

o </evad X111

b g Slmo cle 4 Blgs K ame Kiw 413U Gaes laols O s ") Kal, ¥ i 4 5,55 L
Sl > Lylys 3 «/YYYY oo b "3gu CaBgie Ol oess oy dl.a:u]y}q] QA ) Gxs g ool liw o ) o
b sl B ol Kaly el ¢ Sl

Cesd o J) ol el 423l gynty QU3L (o)l o5 9 S 3ble > &S el Slea oy e ST
Ol ol g w9y Gl jl atals p 41835 amd x> (b o cusl Gl (SUlo g 59y AL o5 slayplS
ool o)l ym0 500 s s &S sl b )lieS 5 St ailaie Syl bty ol 0050] s 5653 ] G yumo
sl 939 (05325 e ao yio (yselee YNSR (658 b oS glaisSay sl 0 gy o e b ol e
OSLs ©lee dlox Sl plasely 5 casl oy e Bl Ko ane Shs 2 5Ll Gras slaoly Ol Jlil
ol g utiandl b basye Plus g b g M 4 039 Jondo 5)92p13 5 (55y9liS b 4 &S 5lub (slaliwy,
Sl Gras slaols T JUil cony &) liis 5 oygie ddllas a5 Canl I 55 ol sl 00 o o el 55 Coons
Sl ol gel s G slame 5 Blgd axe K Sl 3l s (loniSTy lalllas .l 41> 5 Clos ane S 4
Ghannad Pour & Hezarkhani(2022); Brookhian et al (2022); Behnamfard et <o ales
2 Bled ame Kiw sladely (63)90 adllae & &5 @l(2020); Dabiri et al(2017); Ikhani et al(2017)
@bl (wein; o) adlas 3y (clagel)ly Cunsg g ol Wby Jamecun dilire sla el
Candg &S 3 i yols imgh guls 55,5 lo gllasl 1) ((Sawels] Ol 5 O cas «SB cuns o« Su595
Sl iy (liwgy (Bl g Blgd ame St 2ol Groe slaoly O Jlin] lassly g9yt slogsyli
Odme S 49 3ol ees (glaoly Of " )Kaly Collas cundg 4 8 > (gly g Conl 48l 3905 )]0 ailiwl )
"ogh CiBgie b yad Cpl slaglesol wAE ) Cirs g ool luyes > Ol wle g Sl clde 4 dlgs
S an bl Kl o Sewlio



AY e Sl Gaes slroly OF JESI gsely poioniul/ o, Kor 5 oS

Ol yad e o @alia JUzsl

cselazal (oolazdl sla)lisle Coupds g dguge

SLals Gl yaed slalin gy )3 oo b o Kinyd

01523 5 (3ailyd JadasTamm 3938 sl
[ T R S URT LI Y \
ol DUl s o
i sloxul atie) > Glys ee Kiw (6 )i5aHlopm \

SLals ol 5y ddlaie 5
5y o oF EVpuaza S

Sleals pliw sod 3 (ke laclisly, Jyus

ol ailie (o) g dis Capyada

slals sla lid il sl

3355k aigyed 4¥stumn odlimul bjsal

Clalio 51 lsss 0yrr 5 dleals oliw b

2 oIl caslize S0 (2505 5 52)ls 8 lall slaliog) 2 Bl (ks (pine S 3B Gros ool ] slooly (gl TN S
Vensim,|;sle

S 35 o
Gros glooly Ol glio 51 (63l 00 Sl33l dlaslgay (695 ol B Gl (6558 g 3 @l DLl i e
oy (£l 355,55 Sl 45 (eldigS s atdly (clodisS ), S5 Comadg eiles yme Sis 4y ] e ol Jli
5 P20 sopl® clasues o] dol (g5 g 0y a4 (5,55 Lol (ol (2l WS (S5 o il
ks 5518 S slaylSaly (g (plaanlid 5 b Shy o Sl el 03535 (el (il OIS
o)l dgeiie iili5 S Sl gl (lig) (P19 » Blsd ixe S 0Ll Gres ooy O Ui
Ol e gy (Pl g2 Blgs e Sis 435l Gres slooly o Jil sbosaly (pogonn] 4 jol dlie
oo yan O paw jialS e cuin MICMAC l3bls 5 5l (6000 b Canst qelaie pdy ol adlyy sl
ol o (UL (65 3) (eloial sla s s Sl 1oLl (slabiung, b JI e Comatin o
oSl slazsl (ials g (aliobly (s (Sl @glis) (Sl @oladl splpb wais (ol coulel L
e Stas 435l b g Bwes elmoly Jl (e0slS (celo ) ) slotolyy sty oY st 45 5Lyl claliasg,
LU oximd)Lis (SuiS1y doxio )3 b yuie (ST g @) 0970 b QBRI Aol (b joed (slaliuog)  Slos
il > Cundg) e sl ois) Jlazslols (L5 imgSy gl ¢ pagonnl 3,509y 4 (5,55 bl s
Elbuniy 3l 1oy FVY oS (glaigS s sl (sllas dasd 5 gllas Comdg) Cto (slodliysy 31 Lt (o 5 oo
sy ojlis scenario wizard Jjdle 5 sgy5 505 JLE olou bl (3 5 Sl Candg )3 gl dxio p WSl
ol aliel 3 5lb oliwgy (Bly Bl (aze S 4 2ol Grae slooly O Jlinl glasely" (592l
elmols U U] elosaly 5oyt slog,ls ol Gon 53 e dliws 15 ABld gl 5 deioee Ml
(IS ,55) amye 3 pols oS nlcwws & cul ool oty 2y p Bles Kiw ine S 4 3o Gras



AR ¢ x.lb Y E,lo.ds‘\O‘a”a ‘g?.’.u‘“S) lehu.«@g)adbu A

Camdg 5l sy Sy wb (LIS (ke 4l amil culie )l (S oyl o Jeixe sl Ailgn
oS 295 awdliS LSojb Ll ) obe)Saly 1b agyenlil 508 Gt caslie Jooly ol Al g andls gy 0
Sl JEl" o)licnlys 5 ey Joglas b ggua 1) Cundy 5 23k Bl ol abinl 13 candy b (o5in
sl lgul 4355 )3 s g3l i s 13 O plie (390 Sl cde 4y Glod ame S 45U Gree slaols
Ml Cope Casl dtanly gyonlil A5 wBls Sy o el (S oB 0 Sl Mosd Bgte s
Ol olmek (slaal 3K 8 drgidyge (Sal Gl jed) (o 9, 5 o el )3 eail g b plie sy
235 )13 )l oy 3590 41 ylcand (IS5 g laglojle bawgs (532 )40bp 9 (b BBl g o0 o)
5 ol sl ) s 4 5l dbl Gl jed labingy 3 lou aliel )3 Cunsy ds) ) 6 p iy Gl

b ol
23l 3929 LJL" Colos g Sl Cﬁ‘

AR93 P OB Mgl oo
LBl plyy wae i Pl slaise 5 Jole plad 53 Bty

K8l dLas
55 Alie ) Lzl b g Stegi b dlaly )3 wdlio 3L gen 45 3515 o pMe] 5 s

S gy
9,8l ol plowl 1) ¥lie cuas” obj)l )5 a8 SluS ojgds il (o)l bo & Limgh opl plool o oS SluSaes | Bags

&l
WWW.KRIWLIE (Y- YY) .90, ool 3 (sladlaie O
https://phc.umsu.ac.ir/uploads/sarshomari-95 . ;Suws g wgis slowd yuo (WYA) .l Ll 550

References
Abbaspour, K., Faramarzi, M., Seyed Ghasemi, S., & Yang, H. (2009). Assessing the impact of

climate change on water resources in Iran, Water Resources Research, 45(10), 1-18.
https://doi.org/10.1029/2008WR007615.

Baranyai, G. (2020). Geography of Transboundary River Basins. In: European Water Law and

Hydropolitics. Water Governance - Concepts, Methods, and Practice. Springer: Cham.
https://doi.org/10.1007/978-3-030-22541-4 2.

Barentt, J., Rogers, S., Webber, M., Fin layson, B., & Wang, M. (2015). sustainability transfer
project cannot meet china’s water needs. Nature, 527(295). 296-297. https://doi.org/10.1038/527295a.

Behnamfard, A., Namaei Roudi, D., & Veglio, F. (2020). the performance improvement of a full-
scale autogenous mill by setting the feed ore properties. journal of clean production, 271(1),
122554-122567. https://doi.org/10.1016/j.jclepro.2020.122554.

Brookhian, M., Golkar Hamzee Yazd, H.R., & Tavousi, M. (2022). an investigation of acid- base
accounting test to predict acid mine drainage at Sangan iron ore mine in Khaf, Iran.
environmental earth sciences, 81(344). https://doi.org/10.1007/512665-022-10434-5.


http://www.khrw.ir/
https://phc.umsu.ac.ir/uploads/sarshomari-95
https://doi.org/10.1029/2008WR007615
https://doi.org/10.1007/978-3-030-22541-4_2
https://doi.org/10.1038/527295a
https://doi.org/10.1016/j.jclepro.2020.122554
https://doi.org/10.1007/s12665-022-10434-5

Ao e Sl o sols OF JUS! glasely  Bojeoaia] | ol Kb o L]

Brown, T. C., Mahatma, V., & Ramirez, J.A. (2019). Adaptation to Future Water Shortages in the
United States Caused by Population Growth and Climate Change. Earths Future, 7(3), 219-
234. nhttps://doi.org/10.1029/2018EF001091.

Bui, D.T., Talebpour Asl, D., Ghanavati, E., AL-Ansari, N., Khezri, S., Chapi, K., Amini, A., &
Pham, B. (2020). Effects of inter- basin water transfer on water flow condition of destination
basin. sustainability, 12(1), 338-350. https://doi.org/10.3390/5u12010338.

Dadiri, R., Mazdeh, M., & Mollai, H. (2017). Heavy metal pollution and identification of their
sources in soil over sangan iron- mining region, NE Iran. journal of miming and environment,
8(2), 277- 289. https://doi.org/10.22044/jme.2016.820.

De Vito, R., Portoghese, I., Pagano, A., Fratino, U., & Vurro, M. (2017). An index-based
approach for the sustainability assessment of irrigation practice based on the water energy-

food nexus framework. Adv. Water Resource. 110(2), 423-436
https://doi.org/10.1016/j.advwatres.2017.10.027.

Duan, K., Qu, S,, Liu, N., Dobbs, G.R., Caldwell, P.V., & Sun, G. (2023). Evolving efficiency
of inter-basin water transfers in regional water stress alleviation. Resources. Conservation and
Recycling, 191(1), 106878- 106892. https://doi.org/10.1016/j.resconrec.2023.106878

Ezeudu, O B., Ezeudu, T S., Uzochukwu C, U., Okolo, O J., Ani, C D., Ajogu, A P., Ajaero, C.,
Mbakwe, U 1., & NDuji, N. (2022). Coping Strategies, Cultural Practices and Policy
Implications on Domestic Water Supply in an Erosion Susceptible Rural Community Nigeria.
Resources, 11(8), 77-98. https:/doi.org/10.3390/resources11080077.

Ghannadpour, S.G & Hezarkhani, A. (2022). prospecting rare earth elements (REEs) using
radiation measurement: case study of Baghak mine, central Sangan iron ore mine. NE of Iran,
environmental earth sciences, 81(363),1-22. https://doi.org/10.1007/512665-022-10479-6.

Gohari, A., Salians., Mirchi, A., Abedi-Koupaei, J., Mssah Bavani, A., & Madani, K. (2013).
Water transfer as a solution to water shortage: A fix that can Backfire. Journal of Hydrology,
491(10), 23-39. https://doi.org/10.1016/j.jhydrol.2013.03.021

Grey, D & Saddof, C.W. (2007). Sink or swim? Water security for growth and development.
water policy, 9(6). 545- 571. https://doi.org/10.2166/wp.2007.021.

Guo, H., Li, X,, Yang, W., Yao, Z., Mei, Y., Peng, L E., Yang, Zh., Shao, S., & Chuyang, Y. T.
(2022). Nanofiltration for drinking water treatment: a review. Frontiers of Chemical Science
and Engineering, 16(5), 681-698. https://doi.org/10.1007/s11705-021-2103-5.

Ilkhani, E., Ataei, M., & Khlo Kakaei, R. (2017). Environmental imoact assessment in open pit
mines, case study: the sangan iron ore mine in khaf. journal of mining engineering, 11(33):
81- 93. https://dorl.net/dor/20.1001.1.17357616.1395.11.33.7.9

Kumar, P., Ojha, S., Kant Nigam, G., Singh, A., & Kumar Sinha, M. (2022). Water Resources,
Livelihood Vulnerability and Management in Rural Desert Communities of Jaisalmer, India.
Water Resources Management and Sustainability,27(1), 1-58. https:/doi.org/10.1007/978-981-16-6573-
8_1.

Li, Y., Xiong, W., Zhang, W., Wang, C., & Wang, P. (2016). Life cycle assessment water supply
alternatives in water- receiving areas of the south to north water Diverrsion project in china.
Water research, 89(1), 9-19. nhttps://doi.org/10.1016/j.watres.2015.11.030.

Liu, N., Dobbs, G.R., Caldwell, P.V., Miniat, C.f., Sun, G., Duan, K., Nelson, S.A.C., Bolstad,
P.V., & Carson, c.p. (2022). Inter-Basin Transfers Extend the Benefits of Water from Forests

to Population Centers Across the Conterminous U.S. Water Resources Research, 58(5), 1-18.
https://doi.org/10.1029/2021WR031537.

Murgatroyd, A., & Hall, J.W. (2020). the resilience of inter- basin transfers to sever droughts with

changing spatial characteristics. water and wastewater management, 8(1).1-20.
https://doi.org/10.3389/fenvs.2020.571647.

Nong, X., Shao, D., Zhong, H., & Liang., J (2020). Evaluation of water quality in the south to
north water diversion project of china using the water auality in deck (WQI). method water
research, 178(22578). 1-20. https://doi.org/10.1016/j.watres.2020.115781.

Pimentel, D., Berger, B., Filiberto, D., Newton, M., Wolfe, B., Karabinakis, E., Clark, S., Poon,
E., Abbett, E., & Nandagopal, S. (2004). Water Resources: Agricultural and Environmental
Issues. BioScience, 54(10), 909-918. https://doi.org/10.1641/0006-3568(2004)054[0909:WRAAEI]2.0.CO;2.


https://doi.org/10.1029/2018EF001091
https://doi.org/10.3390/su12010338
https://doi.org/10.22044/jme.2016.820
https://doi.org/10.1016/j.advwatres.2017.10.027
https://doi.org/10.1016/j.resconrec.2023.106878
https://doi.org/10.3390/resources11080077
https://doi.org/10.1007/s12665-022-10479-6
https://doi.org/10.1016/j.jhydrol.2013.03.021
https://doi.org/10.2166/wp.2007.021
https://doi.org/10.1007/s11705-021-2103-5
https://dorl.net/dor/20.1001.1.17357616.1395.11.33.7.9
https://doi.org/10.1007/978-981-16-6573-8_1
https://doi.org/10.1007/978-981-16-6573-8_1
https://doi.org/10.1016/j.watres.2015.11.030
https://doi.org/10.1029/2021WR031537
https://doi.org/10.3389/fenvs.2020.571647
https://doi.org/10.1016/j.watres.2020.115781
https://doi.org/10.1641/0006-3568(2004)054%5b0909:WRAAEI%5d2.0.CO;2

AR ¢ ,ﬁb Y E,LMS‘\OE”.: ‘g?.’.l:““S) dlhumbg)adbm M

Pluchinotta, ., Kazak¢i, A.O., Giordano, R., & Tsoukias, A. (2019). Design theory for
generating alternatives in public decision-making processes. Group decision and Negotitation.
28(2), 341375, nhttps://doi.org/10.1007/510726-018-09610-5.

Poff, L, N., Brown, C. M., Grantham, T E., Matthews, J. H., Palmer, M. A., Spence, C. M., Wilby,
R. L., Guillermo F, M. H., Mendoza, G., Dominique, K. C., & Baeza, A. (2016). Sustainable
water management under future uncertainty with eco-engineering decision scalin., Nature
Climate Change, 6(10), 25-34. https:/doi.org/10.1038/nclimate2765.

Portoghese, 1., D’ Agostino, D., Giordano, R., Scardigno, A., Apollonio, C., & Vurro, M. (2013).
An integrated modelling tool to evaluate the acceptability of irrigation constraint measures for

groundwater protection. Environ. Model Softw, 46(1), 90-103.
https://doi.org/10.1016/j.envsoft.2013.03.001.

Rey, D., Garrido, A., & Calateava, J.R. (2016). An Innovative Option Contract for Allocating
Water in Inter-Basin Transfers: The Case of the Tagus-Segura Transfer in Spain. Water
Resources Management, 30, 1165—1182. https://doi.org/10.1007/511269-015-1219-0.

Regional water company of Khorasan Razavi (2021). www.khrw.Ir. [In persian]

Roozbahani, A., Ghased, H., & Hashemy Shahedany, M. (2020). Inter-basin water transfer
planning with grey COPRAS and fuzzy COPRAS techniques: A case study in Iranian Central
Plateau. Science of The Total Environment, 726(1), 1-22. https://doi.org/10.1016/j.scitotenv.2020.138499.

Rosegrant, M. W., & Ringler, C. (2000). Impact on food security and rural development of

transferring water out of agriculture. Water Policy, 1(6), 567-586. https:/doi.org/10.1016/S1366-
7017(99)00018-5.

Sadegh, M., Mahjouri, N., & Kerechian, R. (2010). Optimal Inter-Basin Water Allocation Using

Crisp and Fuzzy Shapley Games. Water Resources Management, 24(1), 2291-2310.
https://doi.org/10.1007/s11269-009-9552-9.

Siwar, C., Amed, F. (2014). Concepts, Dimensions and Elements of Water Security, Pakistan.
journal of Nutrition, 13(5),281-286. http://doi.org/10.3923/pjn.2014.281.286.

Somwanshi, R., Shindepatil, U., Tule, D., Mankar, A., Ingle, N., Rajamanya, G. B. D. V., &
Deshmukh, A. (2016). Study and development of village as a smart village. International
Journal of Scientific & Engineering Research, 7(6), 395-408.

Swyngedouw, E. (2005). Dispossessing H2O: the contested terrain of water privatization.
capitalism nature socialism, 16(1), 81- 98. https://doi.org/10.1080/1045575052000335384.

UN World Water Development Report (2020). Water and Climate Change.

https://www.unwater.org/publications/world-water-development-report-2020.
UNDP (United Nations Development Program me), (2006). Human Development Report:

Beyond scarcity: Power, poverty and the global water crisis. New York. https://ndr.undp.org/informe-
sobre-desarrollo-humano-2021-22

Vandersypen, K., Keita, A. C., Coulibaly, Y., Raes, D., & Jamin, J. Y. (2007). Formal and
informal decision making on water management at the village level: A case study from the

Office du Niger irrigation scheme (Mali). Water resources research, 43(6).
https://doi.org/10.1029/2006 WR005132.

Yan, D.H., Wang, H., Li, H. H.,, Wang. G., Qin, T.L.,, Wang, D. Y., & Wang, L.H. (2012).
Quantitative analysis on the environmental impact of large- scale water transfer project on
water resource in a changing environment. Journal of hydrology and earth system sciences,
1(1), 2685-2702. https://doi.org/10.5194/hess-16-2685-2012.


https://doi.org/10.1007/s10726-018-09610-5
https://doi.org/10.1038/nclimate2765
https://doi.org/10.1016/j.envsoft.2013.03.001
https://doi.org/10.1007/s11269-015-1219-0
http://www.khrw.ir/
https://doi.org/10.1016/j.scitotenv.2020.138499
https://doi.org/10.1016/S1366-7017(99)00018-5
https://doi.org/10.1016/S1366-7017(99)00018-5
https://doi.org/10.1007/s11269-009-9552-9
http://doi.org/10.3923/pjn.2014.281.286
https://doi.org/10.1080/1045575052000335384
https://www.unwater.org/publications/world-water-development-report-2020
https://hdr.undp.org/informe-sobre-desarrollo-humano-2021-22
https://hdr.undp.org/informe-sobre-desarrollo-humano-2021-22
https://doi.org/10.1029/2006WR005132
https://doi.org/10.5194/hess-16-2685-2012

