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Fig 1- Geographic location of the study area.
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Table 1 -The abbreviated names of the local stakeholders of water and soil resources in

Kaeis and Ghaleh seyed moghim villages.

Ghale seyed moghim Khaeis Vil(l)age
Job Abbreviated names Job Abbreviated names of
of the stakeholders the stakeholders

Farmer Ba-F Farmer F.ma 1
Farmer Ba-M Farmer A.ma 2
Farmer Ba-K Farmer M.sh 3
Farmer Ss-Re Farmer ach-AL 4
Farmer Ba-N Farmer mi-AL S
Farmer Ba-L Farmer Bo-S 6
Farmer Mn-E Farmer mo-H 7
Rancher Ka. b Farmer AK.ba 8
Rancher Kay. b Farmer AK.par 9
Rancher F.b Farmer R.mil 10
Rancher P.b Rancher m-Ha 11
Rancher B-M Rancher m-Mt 12
Rancher AL.mar Rancher Ma--Z 13
Rancher Hos.ach Rancher Ba-G 14

Rancher Fa-M 15

Rancher Da-E 16

Rancher Iz-Ha 17

Rancher iz-Hab 18
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1 - Network Density

2- Network Size

3 -Network Centralization
4 - Reciprocity

5 - Transitivity

6 - Geodesic Distance

7 - Core - Periphery
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Table 2- The values of density and size indicators in the network of local stakeholders of water and soil resources.

. : . . Number of . Ecological
/Densit
ensity Size Total expected ties stakeholders tie boundary
67 204 306 18 Trust
Khaeis
46 140 306 18 Participation
76 138 182 14 Trust Ghale seyed
54 99 182 14 Participation moghim
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Table 3- The values of centralization index in the network of local stakeholders of water and soil resources.

Network indegree Network outdegree Number of ) .
/. centralization /. centralization stakeholders tie Ecological boundary
27.75 26.51 18 Trust
Khaeis
28.65 2741 18 Participation
16.10 12.78 14 Trust
Ghale seyed moghim
17.40 17.40 14 Participation
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Table 4- The values of reciprocity and transitivit indicators in the network of local stakeholders of water and soil

resources.
/Transitivity /Reciprocity Number of tie Ecological boundary
stakeholders
83.43 87.33 18 Trust
Khaeis
79.41 85.51 18 Participation
100 100 14 Trust
Ghale seyed moghim
98.35 98.90 14 Participation
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Table 5- The value of average geodesic distance index in trust and participation network of Khaeis local stakeholders.

Participation Trust
Average geodesic Geodesic Average geodesic Geodesic
distance Frequency ~ Number distance distance Frequency Number distance
0.9 275 1 0.92 281 1
1.10 1.08
0.1 31 2 0.02 25 2
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Table 6- The value of average geodesic distance index in trust and participation network of Gale seyed moghim local

stakeholders.
Participation Trust
Average geodesic Geodesic Average geodesic Geodesic
distance Frequency  Number distance distance Frequency Number distance
0.99 181 1
1.01 1 100 182 1
0.1 1 2
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Table 7- Density in subgroups of core and periphery actors of the local network stakeholders

Density of periphery Density of core
/stakeholders /. stakeholders tie Ecological boundary
45 90 Trust
24 70 Participation Khaeis
63 99 Trust
45 90 Participation Ghale seyed moghim
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Table 8- Core and peripheral actors of trust and participation ties in the network of local stakehoders of Khaeis and
Ghale seyed moghim.

Ghale seyed moghim Khaeis
participation Trust participation Trust
periphery core periphery core periphery core periphery core
stakeholders stakeholders stakeholders stakeholders stakeholders stakeholders stakeholders stakeholders

Ka. b Hos.ach F.b Ka. b Ma--Z m -Ha Ma--Z m-Ha
kay. b Ba-F P.b kay. b Fa-M m-Mt Ba-G m-Mt
F.b Ba-M B-M Hos.ach Da-E Ba-G Fa-M Iz-Ha
P.b Ba-K AL.mar Ba-F M.sh Iz-Ha Da-E iz-Hab

B-M Ss-Re Ss-Re Ba-M ach-AL iz-Hab M.sh F.ma

AL.mar Ba-N Ba-K mi-AL F.ma ach-AL A.ma
Ba-N Ba-L Bo-S A.ma mi-AL AK.ba
Ba-L Mn-E mo-H R.mil Bo-S AK.par
Mn-E AK.ba mo-H R.mil

AK.par
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Table 9- The density and size of the relationship network in the network of local beneficiaries
of Khaiz and Ghale Seyed moghim.

Total ties Existed ties /Density Ecological boundary
147 70 48 Khaeis
74 30 41 Ghale seyed moghim
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Table 10- Correlation of different tie in the network of local stakeholders of Khaiz and
Ghale seyed moghim village.

Ghale seyed moghim Khaeis
Participation Trust Relationship Participation Trust Relationship Tie
0.36 0.44 0.54 0.49 Relationship
0.79 0.44 0.88 0.49 Trust
0.79 0.36 0.88 0.54 Participation
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Extended Abstract

Introduction and Goal

Conservation of water and soil resources is necessary and inevitable for sustainable development.
Planning is necessary for achieving this development both now and in the future. In this regard, the
human relationship as a beneficiary of the natural ecosystem should be at the top of policies and
comprehensive management of water resources. Based on this, the requirement for successful
management of water resources is to change the approach towards cooperative management. The
success of watershed projects entirely depends on people’s participation in the decision-making,
implementation, and conservation of the projects. One of the main components in water resources
management at the local level is the local stakeholders and their interactive relationship between them
and the government institutions is necessary for forming a cooperative mechanism of water resources.
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In this regard, social networks can be effectively used in collaborative management. The purpose
of this study is to analyze the social network of water and soil resources stakeholders in Khaeiz and
Ghale Seyed Moghim villages and to determine the main strengths of the network in order to apply
successful collaborative management of these resources.

Materials and Methods

In the current research, social network theory and its principles were used to investigate and analyze
the pattern of relations between the stakeholders of water and soil resources in Ghale Seyed Moghim
and Khaeiz villages. First, using a local survey and a questionnaire, trust, and participation data were
collected based on the Likert scale (zero, very little, low, medium, high, and very high), and a matrix
of trust and participation relationships was formed, and the matrix of trust and participation relations
was formed. Then, different network indicators in macro (including density, concentration, and size
of the network, degree of ambidexterity and transferability of links, average geodesic distance, and
E-I index), meso (including indicators of peripheral center and density of subgroups) and micro
(including input degree centralities, output and intermediate) levels were calculated and evaluated
using UCINET software.

Results and Discussion

Based on the calculated indicators, the network of beneficiaries in both villages is stable and
balanced. Therefore, it is possible to plan to preserve water and soil resources well. The network
of the stakeholders in Ghale Seyed Moghim village is more cohesive, which will be more effective
in cooperative activities in the matter of local sustainable development Instead, people in Seyed
Moghim villages were able to connect with each other more quickly, and building trust as well as
their collective activities takes place in less time. Also, key actors were identified in both networks
and should be involved in the decision-making and participatory management of water and soil
resources in the region.

Conclusion and Suggestions

Social network analysis provides managers with an effective tool to identify users and their
relationships, making water resources management efficient. Considering the results of network
cohesion in Khaeiz, non-key actors should be encouraged to create trust and partnership bonds.
Also, through educational and promotional activities, the existing participation and trust in the
networks should be maintained, and the opportunity to create new trust and participation of
stakeholders should be provided.

Keywords: Collaborative management, local stakeholders, network indicators, social network analy-
sis, water and soil resources



