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4- Interdisciplinary and Transdisciplinary
Knowledge

5- Triple Helix

6- Quadruple Helix Approach

7- Quintuple Helix Approach

8- Social Ecology
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2- Sustainable Watershed Management
3- Synergy
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9- Fish-Bone Framework
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Figure 1- The general situation of the Efin Watershed and the distribution of its population centers
in the South Khorasan.
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Table 1- Obstacles and problems of sub-watersheds in the Efin Watershed of South Khorasan.

Sub-watershed gpiro Banamrood Zohan Fakhran Efin Aﬁ?nnad Kaboodan

Problems/ Issues
The occurrence of climatic crises

The occurrence of repeated droughts

Reduction in aquifer levels due to
drought
Mismatch between the rainy season
and the agricultural season
Decrease in agricultural production
due to reduced water resources
Wind erosion caused by 120-day
winds
Incidence of respiratory diseases
caused by 120-day winds
Financial and human losses caused by
earthquakes
Failure to use insurance to protect
against natural and human hazards

lack of drinking water

Riverbank erosion - - #* #* #* -

The entry of debris sediments into
barberry orchards and the river

Barberry-based agriculture

Reducing the quality of barberry when
using barberry harvesters
Lack of barberry processing
equipment
Lack of guaranteed purchase of
barberry by the government and # s
economic instability for farmers
Lack of production of barberry by-
products
The existence of garden lands on the
riverbank and the possibility of
destruction by flooding
Joint exploitation of the river's base
flow
Lack of attention to the capacity of
rangeland ecosystems
Low income of livestock farmers # s s e
Traditional occupations: agriculture
and animal husbandry
Failure to consider the width of the
waterway when creating access roads
Lack of monitoring of implemented
development plans

Lack of health and medical facilities -

Lack of local banking services - # - # -
Lack of educational and welfare space
for students
Low literacy rate among women
Lack of attention to different gender
needs in different age groups
Migration (inside and outside the
watershed)
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. Human and financial losses cause
Failure to address diverse gender needs by the earthquake
across different age groups
. Low income of livestock breeders
Low literacy level of women

Failure to address women's needs ‘ailure to produce barberry by-products
Absence of barberry processing

Migration (within and outside the equipment

watershed)

Failure of the government to

guarantee the purchase of barberry
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Figure 2- Location of problems and obstacles within the framework of the Fish-Bone Framework for the Affin Watershed of
South Khorasan.
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Table 2- Assignment of problems and obstacles to the associated organizations for the Affin Watershed of South Khorasan.

Main ) ; - Implementati
Category Sub-Category Responsible Organization on Status
Neglecting the channel width in Ministry of Roads and Urban Development, Not
Monitgring access road construction Regional Water Company (Ministry of Energy)  Implemented
an Lack of monitoring of implemented : : ot Partially
Evaluation development projects National Planning and Budget Organization Implemented
P - : - Partially
Occurrence of climatic instabilities Iran Meteorological Organization Implemenited
Climatic : Ministry of Energy, Iran Meteorological Partially
Hazards  Occurrence of successive droughts Organization Implemented
Decline in aquifer levels Regional Water Company (Ministry of Energy) ImFr))?erz%ael:]){ed
Human and financial losses caused National Disaster Management Organization,
by earthquakes Iranian Red Crescent Society Implemented
] ] ~ Ministry of Agriculture-Jihad (Deputy for Partiall
Low income of livestock keepers  Livestock Affairs), Central Organization for Rural Implemen){ed

Cooperatives of Iran

Economic Lack of by-product food processing Ministry of Agriculture-Jihad, AREEO, Ministry of Not

of barberry Industry, Mine and Trade Implemented
Absence of barberry processing  Ministry of Industry, Mine and Trade (Participating Not
facilities Banks), Omid Entrepreneurship Fund Implemented

Lack of guaranteed barberry
purchase by the government

Ministry of Agriculture-Jihad, Organization for Not
Rural Cooperatives of Iran

Implemented

Neglect of gender-specific needs  Ministry of Interior, Vice Presidency for Women Partially

across different age groups and Family Affairs Implemented
; Ministry of Education, Literacy Movement Partially
) Low female literacy rate Organization Implemented
Social Ministry of Cooperatives, Labour and Social Not
Neglect of women’s needs Welfare, State Welfare Organization of Iran, Vice Implemented

Presidency for Women and Family Affairs

Migration %nternal and external to  Ministry of Interior, Housing Foundation of Islamic  Partially
t

e watershed Revolution Implemented
- . Central Bank of the Islamic Republic of Iran, Post Not
Lack of local banking services Bank of Iran, Participating Banks Implemented
Respiratory diseases caused by the Ministry of Health and Medical Education, Partially
Healtl? and 120-day winds Department of Environment Implemented
Welfare oL Provincial Water and Wastewater Company Partially
Shortage of drinking water (Ministry of Energy) Implemented
Lack of educational and welfare Ministry of Education, Organization for Not

facilities for students Development, Renovation and Equipping Schools  Implemented
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Main : - Implementati
Category Sub-Category Responsible Organization on Status
of Iran
Insufficient health and medical Ministry of Health, Provincial University, Health Not
facilities and Treatment Network Implemented
Non-utilization of agricultural Agricultural Insurance Fund (Keshavarzi Bank), Partially
Lack of insurance schemes Ministry of Agriculture-Jihad Implemented
Awareness in Reduced quality of barberry due to  Ministry of Agriculture-Jihad, AREEO, Institute of Not
Loca traditional threshing methods Standards and Industrial Research of Iran Implemented
P Presence of orchards along Regional Water Company (Ministry of Energy), :
Communities riverbanks with risk of flood Natural Resources and Watershed Management Imp?étr;wae!%ed
damage Organization P
Mismatch between rainfall season i : ;
and cropping season Ministry of Agriculture-Jihad, AREEO -
Wind erosion caused by the 120-day  Natural Resources and Watershed Management Partially
Natural winds Organization, Iran Meteorological Organization  Implemented

Constraints Natural Resources and Watershed Management

: g : e Partiall

and Problems Streambank erosion Organization, ReglogfaIIEX\é?g;r)Company (Ministry Implemen){ed

Deposition of colluvial sediments in  Natural Resources and Watershed Management Partially
barberry orchards Organization, Ministry of Agriculture-Jihad Implemented

Overlooking the potential of Ministry of Cultural Heritage Tourism and Not

agrotourism Handicrafts, Ministry of Agriculture-Jihad Implemented

Neglect of rangeland ecosystem Natural Resources and Watershed Management Partially
potential Organization Implemented

Regional Water Company (Ministry of Energy), Partially
Department of Environment Implemented

Ministry of Cooperatives, Labour and Social Partially

Policy and  Joint exploitation of river baseflow

Planning Traditional employment
dependence on farming and

livestook Welfare, Ministry of Agriculture-Jihad Implemented
Barberry-centered agriculture Ministry of Agriculture-Jihad |mFE,?£tr;1ael:1){ed
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Extended Abstract

Introduction and Goal

The political structure of watersheds changes based on decisions made by managers and
planners. Consequently, various organizations play a crucial and undeniable role in developing
sustainable watershed management. However, the roles of different sectors in watershed
management and the quality of their sustainable resource practices have not been studied.
Therefore, this study aimed to assess the role of the quintuple helix approach, which includes
the government, the Islamic Consultative Assembly, councils and village councils, the private
sector, the universities, and military law enforcement forces, in the sustainable management of
the Efin Watershed.

Materials and Methods

In this research, first, detailed executive studies of seven Efin sub-watersheds were obtained
from the General Office of Natural Resources and Watershed Management of South Khorasan
Province. Then, various reports were reviewed and the existing problems and obstacles for each
sub-watershed were extracted. In this regard, through field visits and discussions with local
communities, the problems were verified, and other problems that were not present in the
studies or had emerged later were also identified, and the list of problems was finalized. Then,
the final problem tree was formed and placed in the fishbone structure. Finally, based on the
quintuple helix approach, the duties of five government organizations and the Islamic
Consultative Assembly, councils and village councils, the private sector, the university, and the
military and law enforcement forces in the sustainable management of the Efin Watershed were
examined.
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Results and Discussion

The results of the study indicated 31 main problems in seven Efin’s sub-watersheds. These
problems were placed within the localized fishbone structure across eight sections: monitoring
and evaluation, natural hazards, economic, social, health and welfare, lack of awareness of local
communities, natural problems and obstacles, and policymaking and planning. Then, using the
analysis of organizational documents and descriptions of the organizations' services, the
identified problems were linked to different organizations. The results showed that the highest
number of problems were related to the three clusters of "economic", "policy and planning", and
"health-welfare” with each sector has intervened in resolving them based on its specific
function. The results of determining the role of different organizations revealed that the
government, as the primary authority for policymaking and resource allocation, plays a crucial
role in decentralizing facilities, allocating budgets, and supporting other sectors. On the other
hand, local councils and village councils play a more significant role in facilitating public
participation, addressing social issues, and coordinating with executive agencies. In addition,
the private sector also had an impact on the economic prosperity of the Efin Watershed by
investing in the agricultural products sector and their marketing. The university also influential
by engaging in the development of environmentally friendly technologies, training specialized
personnel, and providing scientific innovations in sustainable watershed management. Among
these, one of the practical approaches was to provide solutions for optimizing barberry
cultivation, processing by-products, and developing its value chain. However, the role of the
university went beyond this sector and include scientific and technological support for other
management fields.

Conclusion and Suggestions

The Efin Watershed, as one of the largest barberry production centers in South Khorasan, has a
privileged position in the production of agricultural and horticultural products. On the other
hand, the existence of multiple faults in this watershed has caused local communities to suffer
significant financial and human losses during earthquakes. Accordingly, synergy between
government institutions and the private sector can not only strengthen the agricultural economy
of the region but also contribute to the sustainability of human societies. However, the role of
other actors in this process is also very important. In this regard, universities by producing new
knowledge and technologies, councils and village councils by improving the level of local
participation, and military forces by providing security and technical support, each play a
specific role in advancing sustainable watershed management. Based on the results of this
research, it is suggested that by utilizing the capacity of the private sector in barberry processing
and the production of secondary food and pharmaceutical products, the raw sale of this valuable
product can be prevented, by creating added value, the income of local communities can be
increased and sustained. Also, given the strong dependence of water resources on rainfall, it is
suggested that plans be implemented to manage existing water resource management and
increase their economic productivity to prevent migration and depopulation of the region.
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