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ARTICLE INFO ABSTRACT
. . This research aims to analyze the network of institutional relationships and conflicts in
Article type: Khuzestan's water governance using a mixed-method approach. To this end, 43 water

governance-related institutions were identified as the social boundary of the network
using snowhball sampling method. To examine institutional relationships, a questionnaire
about the intensity of interactions between these institutions was distributed and
completed by the respective representatives. These institutions were categorized based
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Article history on their predominant roles, and social network analysis indicators were measured at the
. ) micro level of the network. Additionally, semi-structured interviews were conducted to
Received: 26 July 2024 examine inter-institutional conflicts. Results of the centrality indices indicated that the

N Provincial Government holds the highest out-degree centrality (90.48%), betweenness
Revised: 02 September 2024 centrality (5.1%), and closeness centrality (97.67%), indicated the significant political
Accepted: 06 September 2024 influence, control power, mediation role, independence, and access to resources and
information, thus playing a prominent role in the water governance network. Moreover,
Published online: 16 November 2024 the Khuzestan Water and Power Authority with the highest in-degree centrality of
92.86%, held the greatest political authority. The distribution of centrality measures
revealed that, despite the significant role of intermediate subgroups in facilitating
institutional cooperation, they have low out-degree and betweenness centrality, with
Keywords: asymmetric power distribution. In the conflict network, the Khuzestan Water and Power
T : : - Authority receives the highest number of conflict ties, while the Environmental
Institutional rela'_tlonshlps, Social Protection Organization has the most conflicts with others. The presence of severe
Network Analysis, Water resource iconflicts between the Khuzestan Water and Power Authority, Department of
management, Stakeholder Environment and Agricultural Jihad Organization underscore the need to resolve these
identification. conflicts and strengthen coordination in water governance decision-making.
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EXTENDED ABSTRACT

Introduction: Water plays a vital role in social, economic, and environmental systems. Inadequate water
resources governance can lead to severe water supply and access crises. Khuzestan Province, despite having
extensive surface water resources, has experienced water scarcity driven by unreliable supply, climate change,
and unsustainable management practices. The Karkheh Basin in Khuzestan province, with various actors and
institutions, has complex relationships, each with differing roles, interests, and power dynamics. The expansion
of agricultural lands beyond the Karkheh River’s capacity has significantly strained water resources, as
agriculture remains the largest water consumer in the region. Competitive demands among drinking water,
agricultural, and environmental needs, along with conflicts between upstream and downstream users of the
Karkheh River and a lack of coordination among relevant institutions, have added to the complexities of water
governance networks. This study uses a mixed-method approach to analyze the complex water governance
interaction networks in Khuzestan Province, with a focus on key actors and institutional conflicts in the Karkheh
Basin. It provides valuable insights for policymakers and water resource managers in their efforts to improve
water governance in the region.

Methodology: This study aims to analyze the networks of interactions and conflicts among water governance
institutions in Khuzestan Province, southwest Iran. The study employed a descriptive-analytical method with
practical objectives. A mixed-method approach, including a survey and semi-structured interviews, was used.
Initially, institutions were identified using the snowball sampling method. This process began with key informants
and expanded as each institution recommended other relevant entities, leading to a complete network list consisting
of 43 institutions, which defined the social boundaries of the network. These institutions were categorized based on
their roles as protective, developmental, or intermediate, as well as their functions in policy, implementing, and
monitoring. The intensity of inter-institutional relationships was assessed using a questionnaire based on a Likert
scale. Subsequently, micro-level indicators-such as in-degree centrality, out-degree centrality, closeness centrality,
and betweenness centrality-were calculated using UCINET software. These indicators help identify institutions
with significant decision-making power and influence in water governance. Additionally, conflicts among
institutions were explored through semi-structured interviews, and network diagrams illustrating interactions and
conflicts between institutions were created using network visualization tools to provide a clear representation of the
institutional landscape. This combination of quantitative and qualitative data provides a comprehensive
understanding of the Khuzestan water governance network.
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Results and Discussion: Powerful actors, due to their extensive connections, significantly influence other
actors. The results indicate that the Provincial Government and Parliament Representatives, with out-degree
centrality values of 90.48 percent, have the highest political influence and impact. Khuzestan Water and Power
Authority leads in-degree centrality at 92.86 percent, followed by the Provincial Government and the
Agricultural Jihad Organization. These actors possess high political authority, granting them access to more
resources and information. The Provincial Government also tops closeness centrality at 97.67 percent, followed
by the Khuzestan Water and Power Authority and Parliament Representatives. These metrics indicate these
actors' significant access to new resources and information due to their proximity to other actors. The Parliament
Representatives have the highest betweenness, connecting different actor groups within the network as a bridge.
Conversely, private consulting Companies and environmental NGOs focused on water advocacy have the lowest
centrality values, placing them in a marginal position. Policy subgroups exhibit the highest centrality values,
reflecting their political influence, control, mediation, and access to resources and information, while
intermediary subgroups have low centrality values across all metrics. Qualitative assessments indicate that the
Department of Environment and the Khuzestan Water and Power Authority are central entities involved in
conflicts. The Department of Environment and environmental NGOs conflict with the Khuzestan Water and
Power Authority due to the non-allocation of environmental water rights for the Karkheh River and the Hoor-al-
Azim Wetland. Agricultural associations and the Agricultural Jihad Organization also dispute with the
Khuzestan Water and Power Authority over insufficient or delayed water supply for agriculture and livestock.
Additionally, Khuzestan Water and Power Authority conflicts with the Agricultural Jihad Organization over
non-compliance with cropping patterns and inadequate farmer training. Proper conflict management is essential
for maintaining cooperation and efficiency in the resource governance system.

Conclusion: This research aims to identify key actors and understand the interactions between water-related
institutions in Khuzestan Province, as well as examine the existing conflicts. The results show that the
Provincial Government, with the highest out-degree, betweenness, and closeness centrality values, plays a
crucial role in the water governance network and controls information and resources. The Khuzestan Water and
Power Authority, with the highest in-degree centrality, also plays a significant role in water planning and
decision-making. In contrast, private companies and environmental NGOs have the lowest centrality values and
are in a marginal position. Strengthening these institutions and increasing the participation of non-governmental
stakeholders in water governance can contribute to a shift toward a more sustainable socio-ecological system.
Given the low centrality values, particularly in out-degree and betweenness, within the intermediary subgroup
and the role this subgroup plays in enhancing cooperation within the network, strengthening collaboration in this
subgroup is necessary. The results indicate that the main conflict in Khuzestan’s water governance is among the
priorities of Khuzestan Water and Power Authority, environmental goals, and farmers' access to water.
Additionally, the role of Subsidiaries of the National Oil Company in these conflicts is significant. To reduce
conflicts and improve efficiency, aligning national policies with local needs and developing joint management
programs among key institutions is essential.

Ethical Considerations

Data Availability Statement: The datasets are available upon a reasonable request to the corresponding author.
Funding: This research is the result of the PhD Thesis, Tehran University, Karaj, Iran.

Authors’ contribution: All the authors cooperated to prepare the article in all sections.

Conflicts of interest: The author of this paper declared no conflict of interest regarding the authorship or
publication of this article.

Acknowledgment: We like to extend our appreciation to the institutions that provided us with the data and to
the experts who provided us with the responses to the questionnaires used in this study.


https://dor.isc.ac/dor/20.1001.1.24235970.1403.12.3.8.5
https://jircsa.ir/article-1-557-en.html

[ Downloaded from jircsa.ir on 2026-05-27 ]

[ DOR: 20.1001.1.24235970.1403.12.3.8.5]

Ol jod O (S8 15 (g3lg LdLAT § o S CurBse Jlod

B 815 s B° il jgario BF 5,00 on ] BT ainMw e BT SU 5 suge (B 5,08 Ao

sedigheh.ghafari@ut.ac.ir <yl pl ;S ¢\l o5 oSl anb milie 0uSuisly ¢ SliwnsS o s blio sbinl 09,5 (538> (goziily )
mehghorbani@UuE.ac.ir <l iz,S )l i oRKuiily Lmuds milio 0aSilily ¢ SluwngS 9 Sis sblio slsl 09,3 sliwl ¥
salajegh@ut.ac.ir )l iz, a5 oKl L anb olie 0aSsily ¢ SliwdgS § Kid sblio slnl 09,5 skl Y
anaderi@ut.ac.ir <l )l ws (o) pg oKy  elainl pole 0aSLily ¢ pwlis ylusl 09,5 Hluisls ¥

m_ghanian@asnrukh.ac.ir « ) ¢ SbMe ¢ yliwjes b @lio g (5jysliS pole olKutils ¢ 65y9LiS 3590l § zugy 09,5 dliwl B
hossein.azadi@ugent.be «3b wuS was olKiily (Ll e 008isly ¢ Slusl (Ll i 09,5 Jluisls 5

2S> Al Olasuin

Oboied Jold 5 (g 5 odm il B 435 sl o3 ofgts el il o O (e :lis g4
Ao ) Sao ol dadllas (gl Lo g diepllas (63,559, Slg5 oo 4l o800 M) Cuwl dasie

o3l Ly lianjs o e 3 (o3lag i cslmoliss o balgy a5 o « gy ) 51 i o
b9y Jlodlital Ly Ol (3108 Ly Lai o olg ¥Y gt (] (el il (S (08 5,509) S s ae G
(3L balgy (o pglatedss Wias Clsal 4 elail e lgisdn (B gl (S iges R

Laoles i eSS dbogyye 8 aisles lawgi g ajer Ldles ol o bailgy s 0)ly0 (glaoliiinn VoY slye 0 il 4>
Aloes 4553, 5 e 3 (eleinl Sl L sl gadld 5 ey S I sl iE ulul VEF o0 VY 16,50 3b

88 LBy 350 (63l AL 4 bl it ldass slaanlas | ookl b ¢ i ob 0S5 VEY 0005 10 £y

(o> A+ /FA LA Cu [380 oy YL U g ylubiwl a8 by 4L cos b,y b pols )
(Mo) ) (2955 423 Co S e lade VL L (o) Ol €3S e slayadls @ V¥ Y5 sl Ll

(s Sl g (JyuS a8 ¢ wlw 985 oy e gy (duoyd AVIEY) O joloro g (duopd B/Y) alin
oyt ol Ol (SlyeSs 4 )3 (gl p JiE 5 39 SleMbl g glie 4 g yiwd 9 JHiul
Bl St ooy AVIAS (i 40 (9399 4253 €35 50 (VL b liojsd By g ol lojls
2 ko i vy e (glalawly 09,55 50 &S oy LS Co S e polie mjer wunl 0dg ) 1) suwliaw
2 9= o)Ll 008 @595 9 b (e 9 (2905 420 CoiS e ol (ol SlasySen >
e Calilie g 3L g 03 Sl YL s 3 9 o lejlw ols 4
hjss By g ol plojls o S (Sl 395 cmaen il S b ) A (i (it
g (Sinlon Coyg 5 ool ol Jady o ay L (6,518 sl 5 S jlae o Llio (g slaejly
o Ll oy (slals g el oyl S0 S oo iz 1y O (oS sl ySiomaad | ¢ elaznl aSis Juloo (ol Laly,

S o SaS Ol o lyaSe 4y hitos 3 sl | e 8 Ll el bt e

5 oSt Cpabge Sl (V) s 03l 5 smaio (it wanl 53U e cin M (ige (S o g lid ol
MEAY (VY bl uS sl (clodiloln . s O] SlyeSs p3 (ool slaslas

DOR: 20.1001.1.24235970.1403.12.3.8.5
Ol b 3 oo (Sl (sole ol 13l

B st o 23 *
Ol @) (ol olKiils b @lio 0aSitils o SliwngS 5 Siis 3blie shol 09,8 1 SLi
SAAVEYYYYY.FY ¢ 8l

mehghorbani@ut.ac.ir : g w51 Cowny


https://orcid.org/0000-0001-9052-1958
https://orcid.org/0000-0001-9052-1958
https://orcid.org/0000-0002-7305-8647
https://orcid.org/0000-0002-7305-8647
https://orcid.org/0000-0002-8021-1742
https://orcid.org/0000-0002-8021-1742
https://orcid.org/0000-0002-8021-1742
https://orcid.org/0000-0002-8021-1742
https://orcid.org/0000-0002-8021-1742
https://orcid.org/0000-0002-8021-1742
https://orcid.org/0000-0002-8021-1742
mailto:salajegh@ut.ac.ir
https://dor.isc.ac/dor/20.1001.1.24235970.1403.12.3.8.5
https://jircsa.ir/article-1-557-en.html

[ Downloaded from jircsa.ir on 2026-05-27 ]

[ DOR: 20.1001.1.24235970.1403.12.3.8.5 ]

Yoy 535 sl 5 (o RS CunBge Jlod

Aodo
4 4y L (Jung et al., 2023) 1S o ) iugjlae 5 ool olomn] cloplss 3 age i Sl aie K olsisds
Do0sti ) Cuwl pio sl quie opl bis (clp (chya0ly g oo Copto beS gie opl lp b Lol g Of Las 348
9y29y Amej oyl > (sloanlid o il byl Jlb 3 ol mlie Jlul Copde ) 4 s able 3959 L ol (Sabzi et al., 2023
Cunl ()lie g (e OMSEe g @aldl i ¢ S S Olpess i jped (03 (ixio dawog (Cupmoz 2 | (L3 &S ol
4 Dlg o cawliol  SleS s 13 2yl Jelse 1l cou S yiie e S g O &S ) b (Saatsaz & Rezaei, 2023)
Ostrom, ) )38 o b ol s 2dpn028 Sl o 5 By 515k aw jl e & glr 05 e S fitie lie (3515
Gl omolio gy 53l &S a3 o L5 dnled sl g HLis] 3 T el 5 cy e a1l 51 .(1990; Schmidtz, 2023
Jolis &S cunl gz g odn wul 3 G O JleSs (Bijani & Hayati, 2018) cul sais Msl 44 o ol e
oo Sialan sbx! (Boran, 2018) 1,138 o 15U O Cupte g ookl p 45 sl (¢S puonad Ciliste zolaw g asls o)) SiiS
slp SHp ol S S (o0 39000 b oL lasaly 4 1) laplejl g 231 &S Ll slajpe Jdoa ofagas e
S5l Ky aeils O b g 95 S & Laliwd (lyly (RObbINS & Lubell, 2020) cusl T ey psie )5S Caslpus
Sl e ool > aalBl lasaly plo 5 0l @ drg rred ol de s Sl Gl 5 G5 Sy 0 elul
(Garciaetal., 2019) 15,5 ),8 dvg5 3590 ] JlyeS> Slodl 3 Sinlen g 6yKen sblso 5| g0 ()ld om0 slp

P 5 (y9lid ol o Malai 4 o Conl 00d (e (e S35, dawgi 4 e (ewjlaoe Jlus (St
ool coadais oy |y oils WS e LM (IWRM) T mlie a3 )&y oy (PaNI-WOSH, 2015) 515 5 o G jlagee
soods Slg5 s (2l & 2509, ul (Sl b ans gy 1) (S)lie a3 ySag) Sl (ns 3 9 WS b njlase 5 (sloia]
298 48)S 54 b g Sl glaplas giluplRen sl @ol (> ol plgisa 5 358 S8 5 ooy 3505, uiSils e
LS e Jes 1) 550 (SlpeSs 35008 Wilgk 00 39390 (saCwslus 5 (ilsd > IWRM Jawol (Lubell & Edelenbos, 2013)
a LSS 0,S0g, opl Clial g ond fus Lol Gua 4 cBlal 4 Sl (lp ldowy b 4 sy drwgs duly ) 5
3 by Slyss 3l claams ,> (Pahl-Wostl, 2015) djlu o 5)lgis |y ool il Joc g 55508 a5 lodds Co yui g,
ol (opde g (5 Jluo 5 5d OT lymo a8 conl ool ol LS Sldlas el o Fy O wlie copie egpie Lol
2y Sl el &8 Sl SGgy 4 SS1S6SS (olod)Sgy 5l byl jes I léise (Akhmouch & Clavreul, 2017)
Kol o el g Gl S O 5 3 oo )S ke S 5 a5 (sl S yiie 05 Ky dnsg o3 S glo> S o
(Karar et al., 2017; Eduful, 2024) cul Ol SlyeSs ;5 Jdd oL, 51 (6,505,508 Cab 4 angi g diopllas (clad S,

OB 5l el Gl olusl cogli Jold o5 (e @l o 55 iz g (S)lie SheSe o)l
o) (Ansell & Gash, 2008; Emerson et al., 2012) wlas )3 )8 as g )90 cunl ), KiiS o (Sdlon Jugud g bdlas
S o 35T O ot oo (laptlly & (St sl 2l g GSES n (Sialen 5 ()lSen 4 Sl gt porde
kol oo b wlul polis lgiedy TolilseS e lin 5 (Sinlen (gylSan 45 a3 e olis bl (Diver et al., 2022)
Blg5 o Ol b L yo Sl dnwg GBlaal 4 olowwd (¢lp osds plsl lelasl (Di Vaio et al., 2021) 5,5 51,8 Ol Sl la Jse
(Delgado et al., 2021) col (o3liim slayiso o 0dynS S lie Jols a5 340 yoie Ul S jl cbas wodll @
5 IS sl a4 a8 Slaylid) 5 a8 o Wl Ol b basye (sl 5 s pSmaoal 4 (235 ) (0l (18 (ool ©ls s
5 oIS sl o Kimgss (el Wy S5 cqponl 5 0535 o 5 aoles ol 4l cod S o ol 1) T aobie 51 o3lizl
Olgeas ol a5 Ky9b opl p o Kdmgyy S (Hassenforder & Barone, 2019) cuwl 43,95 oYL coeal 5l Ol lpse
1S o S8 o gl e sl il 4 4l (S USS 4 oS & (ool o)l g ol sil58 5] (Slasgoono
St 5> Ol Copte kel g ooled ) )38 oo ST (oS el ] 2 slS yolis Gl ol ol 53 5
b & "l pMasl yimgy opl ,> (Chopra & Ramachandran, 2021) uuS camds ¢ wSep b 03,8 Cogis |y oy
Ale Lsowy sladlys (Rahimi Feyzabad et al., 2022) s)ls o,Lil o)y i Ol SlpeSs 13 a8 (ool o), KisS 51 glos s

L. Integrated water resources management
2. Stakeholder engagement


https://dor.isc.ac/dor/20.1001.1.24235970.1403.12.3.8.5
https://jircsa.ir/article-1-557-en.html

[ Downloaded from jircsa.ir on 2026-05-27 ]

[ DOR: 20.1001.1.24235970.1403.12.3.8.5 ]

(VEY O sl X o)les) oyl T gl sdilolu VoY

S8 (gl o 1S oo o) O e SlaSs 5 cage (185 (5,5l (sloyazsl Ao cams et (sladles 5 (g (slailojle
35S o 55T lheSs clbsild )3 65k 5 250l g piyiilanil Conl 4y 45 sl JE5lo lpeSs pogie col aSo
b g wadas D Ul siejls oobamdl ¢ elein] ¢ oo Ll b 53 polie lyuss Jddas O wlie o e (Folke et al., 2005)
ot N by 5 (o5 S S plpeas T lal 4l Julod (Sl nl Copde 5 S polaied Ceslacinlis g lags 3 il
4 by ilisee Slallls 5> (39 cul D90 Cgmime O liaSo onmy aSed )3 LSS o by S35 ey
Fliervoet et al., 2016; Nabiafjadi et al., 2021; Rahimi et al., 2023; ) cul osds 43,5 S Consjlasme 9 Ol SlpeSs
Sy aSis wyyr 0 (YoVF) LlSen o Y obgw diges sly (Mcllwain et al., 2024; Rélfer et al., 2024; Ghanian, 2024
2 &> oS glaigSa s S (i Ol lpeSe 3 (xe g Sl o 93 0 & Sy wm ul @ s3lle > glailate
Suyeno ) )l> e 2 1y oy cul (sl (e aw )3 g sl 09 ol S AP (gl o3y (o el Jgtme Sl oo o
5oLy imlS a5 WS e o gedie cudd (sloolis g Ly, aSd Lyt 0 (Y YF) L Kon 5 oMS (s (et al. 2024

(Kolahi et al., 2024) 5945 o I SLolss LialS 4 Klg5 o (S EAS B a0 g Ul Glypde oo (yKen iljil

iR Bad 9 (5 y9ly 9 )95
Copde sloogds o (55)gliS (hyS (ooslll Sl Ol Ll asye wile Jlelse Jiboay (6 (o i g b s il
5 Esin oliwiss Ol o S ol Wl (¥ a5 CuaSlo luiallg 55) ool d2lgn ] 35:aS Ll
Mol 5 Laslg, 1 elodmn a5 b ol ol 15 o lpaS (lmaSisd sl o dmsly 5 Fad et e Tgd sloplojle glgl Lol
ol > (i g ola 4 e Wi e o witen Jglite ©p8 by 5 el wiloy sl ki cladles g hSik o
By lolss @b S 55ul o )3 pogatay (s il > O leSe aSd 3ol Lol plie 1 (S 29 Ol S
Cos g g Gl Sy lEag) (pmegu 488 4Bdg) sl Canmjlame g Copb o559l alex I e (slaise I Ol sl
@ a2 b g o3 Sbdg; Cudils Sl i adaie (pl 3 (65)5liS (Sl drwgi Cunl i) ase p S Slee Wby (ol Gidy
D)1 29y lwjed il 3 O oS aSus ) (Sialen laills 5 (o3ls sloolas (ol pogMe (WA )yl (o0 g o wbe
Lieberherr & Ingold, ) 94 o ol (slaasly g bl <l 5 $ho (6 S paonas @lo adles oyl o (5, Ken ¢ (Sinlon pac
o ooly 4 i oS aylis lolis o Sy3elsSholazsl slapllss o aobio bl i 4 435 | (2019; Ingold et al., 2019
dgpg i 5D ()98 Al 4 5l aS dalps (> (Garcia et al., 2019) cuwl o sl D90 Ol Hb g She JlyeSe slp Lo
.(Raum, 2018; Diver et al., 2022) cuul ()90 «ol (oS i y ), 5 a8 wyp )l

Flres Sy 4 Sy e sl g o SliiS (oBgyliz g ladie 309, (S 9 (o i Bk Sl G pleol L
I oslinal b plwed gl o Ol SleSe 4l ) p ibek opl Baa (Grech-Madin, 2018) xS S8 ol Jluwe
5 59l Ol €55 o clisen (sliog,S 05 > oSS (st 5 lolid Jols Al (ol i 5 oS (sl S,
2 dbogye SadSd puwyi 9 i GBLET (jp wizen g &b 35 v b (eleinl LS LS glaadls dwlbee
Sy 2ot €l g s 0 Ol GlaSo 3 slocus p g lapille olulid (imghs ool (2o Bun il o il
Oloier Jlos sly (&S g oS o3,y 5l (S5 S a 0 tmek il sl el O e e g IS ke
olod Loy g8 385 9 qwg i Jud 4 adlle ol .l aSi 3,8 maw jd Ol dalisee sladls o (sladlas 5 < Mels
Pl L3 o ailaio (5l 13 (A3 5 ol o iz A5 I3 sl 03,5 (gt |y olimist el > b Lo sl
ol 045

I- Social Network Analysis
2- Suyeno


https://dor.isc.ac/dor/20.1001.1.24235970.1403.12.3.8.5
https://jircsa.ir/article-1-557-en.html

[ Downloaded from jircsa.ir on 2026-05-27 ]

[ DOR: 20.1001.1.24235970.1403.12.3.8.5 ]

VoY ©ol5 SO g ol ,SuisS CurBge Julods

Baod (99 93190

axllao 3,90 adlaio

5 Ao bl (23S 5 g 398 e ol |y )5S S Cnls 1003 ¥ ye yiaghS FFNYS dgas anlue b pliwjes ol
¥oaod YV U aado OA g a0 Y g 8y Jobo a0 YA 5 an )0 0 B aado ¥ 5 a0 ¥V o 50 bl (pl Cuxbse ccuwl jouiS
ggite ($5)3liS SV gz oMS Mg (ke «udST BB (S IS gk TV L il cpl () JS8) ol Jlod 0y ddes
glie dmog CSp5) Gyl )15 opyhedad g (pde (8505 g (o)ll SaSid Sdgr s el Colus | (dosas ji5u .l
Sizs glaSle 3blie ) 5 gy doss g StS Oygody Slelisy] 3 oS 035 paito sy atlato cl Bl (VWA (ol (555 5 O]
k8l )3 losd Bly 488 adg 3 & g 9 ()f (PP Gl I ey it (1T dpellans) Cunl Sidass 4
Gl g (b Sl 03ga5m0 j3 48,8 wldg, jusol ojen (VFo¥ (liwjss il wlislen JS o)) x5l 4,8 65 Sis
1 bl Caand )3 oljsd il ) 458 61539, 005 )8 e g POl eolienS 53 po olias ) am oliile S (gl sl
Jls J glwses G g ol plojle 3l ond s Lol ulsly (WM olal 5958 5 o @lie dnug €5,5) 3550 palarllygn Y
5 yioike VA L plpy 4855 ades 13 ditpes i)l o] (olly (3 (uSile lise OFAY=1FAA b \YOV-VYOA
sl yio e WWoXIE 5 31,8 Bl 420 Y7 Lyl o i Ao (s e olSiun] ool VLo p5es g bod (ke

- 59°|l_'l|" E 60"“.'0" E 7 =’ 45°0'0"E  49°0'0"E S0°0'0"E z
o N s 2 " £
: \ s =z y P s
s ‘ W Av‘ 7 E : i () E;
‘ [ ¢ " [
S W ety
7z fA 1 - \
2l C RV =
. ™~ o ", ‘ :
£ {2 B & N ' 8
= proy s o Py
= [
4 - 7
= £
gl C 2
L o
- — w— KAl T\ 9
L ) e 1050 1400 =
50°00" K. 0C0°0"E & R ™~ 1.
s ey K
* = <
Lol ) 4 ‘e
" o) -
- — e K ometers ;,
! 300 wmF ey, 0 25 S0 e 150 200
P e = - -
’ s 0 48°0'0"E 4970'0"E S0°0'0"E
5B (7] e glat

axllao 590 ddlain Cundgo - S
Figure 1- Location of the study area
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Table 1- List of institutions related to water governance in Khuzestan province and their roles
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Table 3- Classification of water-related institutions in Khuzestan province by roles and functions
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Figure 3- Characteristics of the statistical population in the research
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Figure 6- In-degree and out-degree centrality indicators in the water governance network of Khuzestan province
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Figure 8- Box plots for centrality measures (a: in-degree, b: out-degree, c: betweenness, d: closeness) in the network
of water governance related institutions
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