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Using the analytic hierarchy process to evaluate  
sustainability factors in watershed planning and 
management

With increasing population growth and economic devel-
opment, water resources have faced environmental pollu-
tion and ecological deterioration. Sustainable watershed 
management and planning has emerged as an approach 
to address these problems. Following the international 
agreements on watershed protection, Turkey has initiated 
fundamental modi�cations in the watershed management 
and planning process. However, sustainable management 
of water resources involves various economic, social, and 
ecological dimensions, and it is not a straightforward pro-
cess. �is study ranks sustainability indicators in terms 
of their importance in water resource resilience. �e an-
alytic hierarchy process is utilized to weight the sustaina-
bility factors in planning water resources and watersheds. 

Considering the di�erent opinions experts may have, two 
groups of respondents (i.e., academics and professionals) 
were chosen to evaluate the factors. �e results showed 
degrees of correspondence and contradictions among the 
respondents’ perspectives. �e groups were similar in pri-
oritizing the social, management, and economic factors, 
whereas they showed considerable di�erences in evaluat-
ing the land use and ecological factors. �e article shows 
that the con�icting views of various groups of experts 
should be identi�ed and harmonized in order to develop 
an evaluation model for watershed and water basin plans.

Keywords: watershed planning, sustainable water man-
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1 Introduction 

Water basins or watersheds are essential sources for water sup-
ply, water puri�cation, and �ood and erosion control. Rap-
id urbanization, population growth, and increasing demand 
for socioeconomic development have increased pressure on 
freshwater resources and deteriorated wetlands  (Kennedy 
et al., 2012). Furthermore, with facing environmental issues re-
lated to water use, water pollution, and climate change, sustain-
able water management has become one of the most impor-
tant sustainable development goals  (United Nations,  2014). 
Watershed plans aim to improve the management and imple-
mentation of sustainable development programmes for water 
resources (Chandniha et al., 2014) and they are designed and 
operated in ways that make the water resources more adaptive, 
robust, and resilient in the face of an uncertain and changing 
future (Loucks & Beek, 2017).

Earlier approaches to sustainable water management have 
emphasized di�erent development indexes and indicators 
involving multidimensional economic and environmental as-
pects  (WCED,  1987; Basiago,  1999). According to Brooks 
et  al.  (2013), basin management is the process of organizing 
the use of land and other resources within a basin to provide 
the desired products or services without adversely a�ecting 
soil and water resources. Watershed management includes 
the allocation of water resources between various users and 
purposes, choosing between environmental objectives and hu-
man needs  (Barrow,  1998; Molle,  2006). Loucks and Glad-
well (1999) provide criteria for water sustainability, which em-
phasize the importance of water infrastructure, environmental 
quality, economics and �nance, institutions and society, hu-
man health and welfare, as well as planning and technology. 
Watershed management aims to control or eliminate the water 
basin related issues such as adverse e�ects of droughts, �oods, 
and excessive pollution resulting from agricultural activities 
and imprecise land uses in the water basins as well as enhancing 
water quality and aquatic ecosystems (Loucks & Beek, 2017). 
Mays (2006) introduced seven requirements to ensure the sus-
tainability of water resource systems: a basic water require-
ment to maintain human health, a basic water requirement 
to maintain the health of ecosystems, water quality, long-term 
renewability of water resources, available information on wa-
ter sources for all sectors, institutional plans to resolve water 
con�icts, and participatory water-related decision making. 
However, sustainable river basin planning and management 
is a complex phenomenon that is interconnected with socioec-
onomic, ecological, environmental governance, and technolog-
ical factors (Lal et al., 2001; Crase & Cooper, 2015; Srinivas 
et al., 2018).

As a way of integrating various economic, social, and envi-
ronmental dimensions, the integrated water resource manage-
ment (IWRM) approach was introduced in the late nineteenth 
century to ensure the sustainability of water resources (Inter-
net  1; Kharrazi,  2016). It is a process that promotes the co-
ordinated development and management of water, land, and 
related resources to maximize the resultant economic and 
social welfare equitably without compromising the sustaina-
bility of vital ecosystems  (Global Water Partnership,  2000). 
�e IWRM is multidimensional, comprising the sustainability 
triangle (i.e., the economic, environmental, and social dimen-
sions), legislation and health issues, technique and technology, 
institutional and political issues, and historical and cultural 
issues (�omas & Durham, 2003).

Another approach that encourages the sustainable develop-
ment of water systems is water resources vulnerability assess-
ment  (WRVA). �e vulnerability of water resources is in�u-
enced by natural factors  (physical and ecological), economic 
and social dimensions, and water institutions and governance, 
and its assessment shows how much a water system can be jeop-
ardized by both human activity and natural events. Similar-
ly, WRVA determines the ratio of sensitivity of a water resource 
to climate change, �oods, droughts, water shortage, water pol-
lution, and so on. �e more the water resources are damaged by 
these extreme impacts, the less they can be maintained in the 
long run. Water resource vulnerability factors can be divided 
into four groups: physical, economic, social, and environmen-
tal factors (Füssel, 2007, cited in Idé et al., 2019). WRVA con-
tributes to understanding water resources characteristics and 
provides a scienti�c basis for decision-making related to water 
resource planning and management  (Idé et  al.,  2019). Two 
quantitative methods can be used for WRVA: the function 
method focusing on characteristics of the physical mechanism 
of water resources vulnerability, and the index method deal-
ing with volume and water quality of water resources  (Chen 
et  al.,  2018). In the index method of assessment four main 
steps are identi�ed: selecting, weighting, normalizing, and 
aggregating factors (Idé et al., 2019).

Considering water sustainability principles, the  IWRM 
and WRVA approaches to watershed or water basin planning 
and management consist of �ve areas of planning: ecological 
planning to preserve wetland, land use and infrastructure plan-
ning to establish a suitable land use pattern in the basin (Kir-
by & White, 1994), social planning to support social changes 
and improve living conditions (Keating, 1993; Basiago, 1999), 
economic planning to maximize the economic bene�ts ob-
tained from the whole basin (Cox, 1987), and management/
administrative planning to de�ne the institutional structures 
and the cooperation techniques for the implementation of the 
plan requirement (Kirby & White, 1994; Mencio et al., 2010).

Using the analytic hierarchy process to evaluate sustainability factors in watershed planning and management
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In Turkey, the water needs for the population, agriculture, in-
dustrial development, and energy purposes have been increas-
ing since the second half of the twentieth century, which has 
resulted in a deterioration in water resources. Until the 1980s, 
only the amount of water was considered in water manage-
ment. Plans were made for individual uses, and personalized 
solutions were developed for the problems. In the following 
years, many laws and regulations have been adopted by compe-
tent public bodies to protect water resources and an integrated 
view on water quality has been growing in water resource man-
agement. In addition, Turkey has signed several international 
agreements and declarations related to water issues on the plan-
ning and protection of the water basins located in the country. 
Since  2005, Turkey has been in accession negotiations with 
the EU and committed to implementing the Water Frame-
work Directive  (adopted in  2000) as the most critical direc-
tive addressed under the environmental chapter. �is directive 
highlights both the quantity and quality of water, adopts an 
integrated and basin-based management approach, and pro-
vides a framework for the protection of all water, including 
streams, coastal waters, surface waters, transitional waters, and 
groundwater, excluding seas (Bilen, 2008). �erefore, accord-
ing to the European Water Framework Directive and using the 
IWRM approach, Turkey has introduced a series of changes 
and modi�cations in its watershed management and planning.

It seems that there is an essential need to provide a valuation 
model of the watershed planning factors that help with achiev-
ing an integrated and sustainable planning and management 
approach in Turkey. �ere are twenty-�ve river basins with 
di�erent geographical, physical, and hydrological characteris-
tics in Turkey. �e Ministry of Forestry and Water A�airs, as 
the primary authority responsible for river basin management, 
has started preparing basin-based management plans for water 
body protection since 2013. In these plans, the protection and 
conservation of surface and groundwater and their chemical, 
environmental, and physical qualities, as well as water quantity, 
have been the priority. Turkey has also started to prepare water 
management plans for drinking water resources, developing 
provisions and policies for the protection of drinking water 
resources. Even though noticeable achievements in watershed 
management have been attained, such as an increase in treat-
ment plants (Turkey Ministry of Development, 2014), admin-
istrative cooperation, and proper studies on watershed qual-
ity, ecosystem services, and landscape characterization  (Tezer 
et al., 2018), in some other aspects such as public participation, 
decentralization of administration, water-related policy and 
regulations, the technology needed for nutrient recycling, and 
water quality measuring and monitoring, more work is needed. 
�erefore, this article aims to weight the primary sustainability 
factors in watershed planning. Furthermore, it analyses and 
compares the opinions of academics and professionals work-

ing at water management institutions on prioritizing the plan-
ning factors in watershed management. �e results will help 
to understand the diverse perspectives of the two groups on 
sustainability factors and discuss the impact that the di�erent 
academics’ preferences in prioritizing planning criteria might 
have on watershed sustainability.

2 Methods

2.1 Research aims

�e main aim of this study is to de�ne a valuation model 
for the sustainability indicators in water resource planning 
and management. It seeks to understand the interrelation-
ship among watershed sustainability variables according to 
expert perspectives. Considering di�erent perspectives that 
might emerge among the experts, it is presumed that aca-
demics  (knowledge holders) and professionals  (those with 
experience in water resource planning and management) have 
di�erent selections and evaluations. �erefore, before decid-
ing on an evolutionary model of the watershed sustainability 
criteria, it is necessary to understand the contradictory views 
that might exist among the experts. �is study �rst determines 
the main criteria and the indicators through a literature review, 
and a hierarchy of sustainability factors is de�ned in terms of 
SWMP. �en, the determinant factors are evaluated through 
a quantitative decision-making method: the analytic hierarchy 
process  (AHP). Using this method, the watershed planning 
factors are weighted by the academics and professionals with 
knowledge and experience in watershed management. �ere-
fore, three main steps have been followed in this study: de-
termining a hierarchy, weighting the sustainability indicators, 
and building a questionnaire.

2.2 Determining a hierarchy

Basins were determined to be the most signi�cant watershed 
management unit. A water basin includes the water in rivers, 
aquifers, and lakes/reservoirs, and covers a mosaic of diverse 
land uses, including forest, agriculture, suburban, and urban 
areas. �e water basin is not merely a hydrological unit but 
also a sociopolitical entity that plays a signi�cant role in pro-
viding life support services, food, and economic security to 
the people living in the area (Wani et al., 2008). Basin water 
is critical for domestic, industrial, and agricultural water con-
sumption (New York State Department of State, 2009). Water-
shed management and planning a�ect people and livestock as 
an integral part of a watershed. In an e�ort to provide a clear 
framework for watershed sustainability, this work identi�es the 
primary areas, factors, and subfactors of sustainable watershed 
management and planning (SWMP; see Figure 1).
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Five main dimensions or areas of sustainability were recog-
nized in watershed planning and management:

• Ecology: the current use of the water resource should 
be managed in a way that maintains critical ecological 
systems, thereby not compromising use of the same 
source by future generations of  (Jønch-Clausen  & 
Fugl,  2001). �e leading indicators of environmental 
sustainability identi�ed in this work are water resourc-
es (Ouyang, 2012), other natural sources (air, soil, forest), 
environmental problems including climate change (Räsä-
nen et al., 2017) and natural disasters, ecosystem and bio-
diversity (Arthington et al., 2009), and ecological health.

• Land use and infrastructure: this area includes the re-
quirements for using the relevant physical sciences and 
technology in the water basin plans to harmonize the 
competing interests of various types of land use. Sus-
tainability of the built environment means maintaining 
human resources and technology for the long term (Yang 
et  al.,  2016). �is category involves the factors of the 
reliability, capacity, and rehabilitation rate of infrastruc-
ture, transportation and logistics, historical and cultural 
values, and land uses and construction density.

• Society: population growth and socioeconomic devel-
opment continuously increase water demands and, thus, 
extreme water pressure and water shortage risks  (Zhou 

et al., 2018). �e fundamental right for all people to have 
access to water of adequate quantity and quality for the 
maintenance of human wellbeing must be prioritized 
through the planning process  (Shen et  al.,  2011). �is 
area consists of provisions that support social changes and 
better living conditions, which need to understand what 
people need from the basin. In this area, social rights and 
values, public health, and the residents’ behaviour (their 
preferences and perceptions) are de�ned as the primary 
social factors in the SWMP.

• Economy: �is planning dimension intends to maxi-
mize the economic bene�ts obtained from the entire 
basin and ensure that these costs and bene�ts are equi-
tably distributed through the water basin planning and 
management  (Cox,  1987). Agriculture and aquaculture 
development (as primary economic sources); energy pro-
duction, tourism; industrial and mining development; 
and commercial activities were identi�ed as signi�cant 
factors for economic improvement in the entire water 
basin (Jønch-Clausen & Fugl, 2001; Shen et al., 2011).

• Management: watershed planning management aims to 
sustain continuous oversight of water basin planning in 
the long term. It needs broad engineering responsibilities 
under the direct supervision of the executive sta�  (Kir-
by  & White,  1994). It also involves regulations on the 
institutional structure  (institutional integration and ca-

Figure 1: Five main areas with twenty factors and five subfactors of sustainable water resource management and planning (illustration: authors).
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pacity; Dinar et al., 2007; Belay et al., 2010), public and 
stakeholder participation, management techniques/tools, 
and �nance and governmental funding for water resource 
planning and management.

2.3  Weighting the sustainability indicators

In this study, the AHP was used to understand the interre-
lationships among the sustainability factors by considering 
a numerical value for each criterion of SWPM. �e  AHP, 
developed by �omas L. Saaty in the  1970s, is a multiple 
criteria decision-making approach that provides a better eval-
uation of subjective criteria of watershed plans. �e AHP has 
been used in various areas to weight the main drivers of urban 
growth  (�apa  & Murayama,  2010), to prioritize the activi-
ties supporting rural development (Oddershede et al., 2007), 
to determine crucial urban sustainability indicators  (Michael 
et al., 2013), and to evaluate the potential physical character-
istics a�ecting pedestrians’ satisfaction with sidewalks (Shafab-
akhsh et  al.,  2015). Furthermore, the  AHP has been applied 
in the watershed management process to select a suitable tech-
nique for wastewater treatment (Curiel-Esparza et al., 2014), 
to decide on the responsible manager of the public water 
service  (Ruiz-Villaverde et  al.,  2013), to choose the suitable 
alternatives for water resource management  (�ungngern 
et  al.,  2017), and to analyse the population’s perceptions re-
garding successful water management (Yavuz & Baycan, 2013). 
Using AHP, all of the factors of water resources planning in 
terms of sustainability principles are ranked and pairwise 
comparisons are made for each criterion that are converted 
into quantitative numbers. �e  AHP method in this study 
is limited to weighting and valuating the planning criteria in 
order to prioritize them in terms of their importance in the 
watershed planning and management process.

2.4 Building a questionnaire

For pairwise comparison, an online questionnaire was prepared 
using Google Forms and sent to two groups of professionals 
and university academics for giving weight and value to the 

planning dimensions. �erefore, the respondents were limited 
to individuals that have knowledge or experience in water-re-
lated management and planning. In this way, the questionnaire 
data were obtained from expert judgments on the importance 
of the planning factors in SWMP. Experts could rate the com-
parison as equal, moderately strong, strong, very strong, and 
extremely strong (Table 1). �e scale ranges from one to nine, 
where one implies that the two elements are equally important. 
On the other hand, nine means that one factor is much more 
important than the other one in a pairwise matrix (Figure 2).

�e online form was sent to the selected individuals, including 
twenty academics (university teachers) and seventeen experts 
or professionals working either at the General Directorate 
of State Hydraulic Works  (DSI; 4 persons), Istanbul Water 
and Sewerage Administration (ISKI; 6 persons), or the Turk-
ish Ministry of Forestry and Water A�airs (7 persons). �e 
university teachers had degrees in one of these areas: urban 
and regional planning  (6 persons), landscape architecture  (7 
persons), forestry engineering  (6 persons), or environmental 
engineering  (1 person). �e professionals that responded to 
the questionnaire have either a bachelor’s degree  (65%) or a 
master’s degree (35%), specializing in environmental engineer-
ing (50%), urban planning (40%), or civil engineering (10%).

�e pairwise comparisons of variables at three levels are organ-
ized into a square matrix. �e diagonal elements of the matrix 

Table 1: The AHP degree of importance scale.

Scale Degree of importance

1 Equally important

2 Equally to moderately important

3 Moderately important

4 Moderately to strongly important

5 Strongly important

6 Strongly to very strongly important

7 Very strongly important

8 Very strongly to extremely important

9 Extremely important

Source: Saaty (1994).

Figure 2: The importance scale in pairwise comparison of two criteria (A and B) (source: Saaty, 1994). 
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are 1 and the criterion in the  ith row is better than criterion 
in the jth column if the value of element (i, j) is more than 1; 
otherwise, the criterion in the  jth column is better than that 
in the  ith row  (Bhushan  & Rai,  2004; Table  2). By calcu-
lating the principal eigenvalue of the comparison matrix and 
normalizing it, the relative importance of the various criteria 
is obtained. �e eigenvector is calculated by multiplying the 
entries together in each row of the matrix and then taking 
the nth root of that product (Equation 1). �e nth roots are 
summed and that sum is used to normalize the eigenvector 
elements to add to  1.00  (Coyle,  2004). �e elements of the 
normalized eigenvector are termed weights, with regard to the 
criteria or sub-criteria.

(source: Coyle, 2004).

�is study used a so�ware program called Super Decision that 
is appropriately set up for  AHP implementation to calculate 
the data and provide the matrixes. �e so�ware was developed 
by �omas L. Saaty and his team in 1996 to help individuals 
make more rational decisions. �is program allowed us to enter 
the judgments, get results, and obtain the sensitivity rate for 
the results, which shows the validity of the answers. �erefore, 
the average of the answers obtained on the questionnaire was 
entered into the program to get the �nal weights and normal-
ized values. In this way, comparison matrices and diagrams 
with an acceptable consistency rate were obtained  (the con-
sistency rate according to Saaty should not be more than 0.1).

3 Results

�e average amounts of the answers obtained from the two 
groups (academics and professionals) were compared and pri-
oritized. �e normalized weights are summarized in Table  3, 
showing the quantitative values considered for each criterion 
by the two groups of respondents. �e results could show bril-
liant di�erences and similarities in comparisons of the two 
groups’ perspectives toward the main planning factors of wa-
tershed sustainability. In prioritizing four primary dimensions 
considered for the SWMP, both groups gave the most weight 
to ecology and water management. �e academics chose ecolo-
gy as the �rst priority (42%) whereas the professionals consid-
ered water management (36%) as their most important factor. 
�e academics gave economy the least weight  (8%), but for 
the professionals, land use and infrastructure was the least im-
portant (5%) comparatively. �is may be a reason that there is 
lack of harmonization between urban planning and watershed 
management. Society was chosen as the third most important 
area in watershed sustainability.

In weighting the ecology factors, there is considerable disagree-
ment between the two groups’ answers. �e academics gave the 
most weight to ecosystem functions and biodiversity  (28%), 
and they considered water resources to have the same value as 
other natural resources. However, in the view of the profession-
als, water resources  (35%) and then ecological health  (26%) 
are the most important criteria in the ecology dimension of 
SWMP. It seems that the professionals had more logical val-
uations considering water quality issues and current environ-
mental pollution in Turkey’s water basins. However, this also 
shows that they may have less knowledge of the importance of 
ecological functions and ecosystem cycles in the water system. 
Analysing the ecosystem services and their functions in the 
water basins has been recognized as one of the most critical 
assessments in the planning and management of water areas.

With regard to the land use and infrastructure factors, the ac-
ademics gave the most weight to land uses and density (51%). 
In contrast, the professionals believed that the highest weight 
should be assigned to historical and cultural values and infra-
structure (39%). Transport was chosen as the least important 
priority by both groups. �e main di�erence between the two 
groups’ answers is in land uses and density, which was weighted 
at 14% by the professionals. In considering the various e�ects 
of land uses on the water quality and watershed environment, 
land use assessment and proper zoning planning are signi�cant 
parts of any watershed planning and management. �erefore, 
if decision-makers ignore land use as a planning factor, serious 
problems in the watersheds or water basins will result.

In weighting the economy factors, the two groups had similar 
priorities. �e choices were agriculture and aquaculture as the 
�rst priority, followed by tourism, industrial production and 
mining, and energy production as the least important crite-
ria. �e comparisons show that the professionals put a little 
more weight (30%) on tourism than the academics (21%). It 
may be because the professionals have more experience and 
information on the positive e�ect of tourism activities in the 
economy of the watershed areas in Turkey. In prioritizing the 
society factors, the most important values based on the groups’ 
answers were given to public health (50–60%), then to social 
rights and values  (25–31%), and �nally to behaviour and at-
titudes  (16%–20%). �ese preferences seem reliable, consid-
ering the right of public access to safe, clean water and sewers. 
Even though the criterion of public behaviour was given the 
least weight, it does not mean this dimension can be ignored 
in watershed planning projects. Valuating the management 
factors showed that the two groups have similar perceptions 
regarding their priorities. �ey gave the highest weight to man-
agement and participation  (34–38%). �e academics chose 
management as the most valuable one, and the professionals 

Using the analytic hierarchy process to evaluate sustainability factors in watershed planning and management
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Table 2: An example of a square matrix of pairwise comparisons among three sub-criteria.

Sub-criterion 1 Sub-criterion 2 Sub-criterion 3 nth root of value 
product 

Normalized eigenvector

Sub-criterion 1 1 2 8 2.51 0.594

Sub-criterion 2 1/2 1 6 1.44 0.341

Sub-criterion 3 1/8 1/6 1 0.275 0.065

Source: Bhushan & Rai (2004).

Table 3: Normalized weights and values by category of respondent (i.e., academics and professionals) obtained using the AHP.

Sustainability  
dimensions

Weights Factors Weights

Academics Professionals Academics Professionals

Ecology
0.418 0.347

Water resources 0.220 0.349

Other natural resources 0.215 0.142

Ecosystem & biodiversity 0.275 0.086

Climate change & natural hazards 0.200 0.167

Ecological health 0.090 0.256

Land use & infra-
structure 0.102 0.052

Infrastructure & utilities 0.223 0.385

Transport & logistics 0.114 0.087

Land uses & density 0.514 0.143

Historical & cultural values 0.149 0.385

Economy 0.084 0.107

Agriculture & aquaculture 0.578 0.528

Industrial production & mining 0.112 0.081

Tourism & eco-tourism 0.213 0.300

Energy & fuel services 0.097 0.091

Society 0.124 0.138

Social rights & values 0.311 0.249

Public health 0.493 0.594

Behaviour & attitudes 0.196 0.157

Management 0.273 0.356

Institutional structure 0.205 0.213
Participation 0.288 0.376
Finance 0.169 0.137
Management 0.338 0.274

Total 1 1 1 1

Figure 3: Comparison of the two groups’ answers in weighting the land use subfactors in the watershed planning process (illustration: authors).
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Figure 4: Comparison of the two groups’ answers in prioritizing the sustainability criteria of watershed planning 
and management (illustration: authors).
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assigned the most value to participation. Finance was selected 
as the factor with the least weight in the SWMP. In evaluating 
the land use subfactors at the third level of the sustainability 
hierarchy de�ned in this research, the two groups agree on 
the prioritization. As Figure  3 shows, the most weight was 
given to agricultural areas  (47–48%), followed by residential 
areas (23–27%), recreational areas (13–17%), and �nally com-
mercial (6%) and industrial areas (6–7%). �is choice seems to 
be suitable because agriculture is the main water-using sector 
and residential areas are an undeniable part of the water basins. 
�e commercial and industrial areas are mostly restricted by 
watershed planning provisions due to their negative impacts on 
the water resources. Recreational uses are partially allowed in 
some areas of the watershed according to their distance from 
the water bodies.

�is study provides a good example of using the AHP for 
evaluating sustainability indicators. It employs the AHP to 
discover the con�icts in watershed management and planning, 
which may be considered unique in using this method. Water-
shed planning and management as an interdisciplinary process 
needs to be integrated with di�erent dimensions and sectors. 
�erefore, water basin and drinking water management and 
protection decision-makers are required to have comprehen-
sive knowledge of the related factors and dimensions. �ese 
results proved that there are critically di�erent views on the 
sustainability dimensions among experts, especially in weight-
ing ecology and land use. �e professionals considered fac-
tors, such as ecosystem functions, infrastructure planning, 
land use impacts, management, and other natural sources, as 
less important for the SWMP. �e two groups were mostly 
in agreement on weighting economy and society, water man-
agement, and land use factors  (Figure  4). Professionals that 
have inappropriate information on ecosystem functions, land 
use impacts, management techniques, social and economic 
requirements, and so on, are not able to provide a sustainable 
watershed management plan. As a result, in order to de�ne an 
evaluation model for watershed plans in terms of sustainability 
principles (which can be applied to all watershed planning and 
management projects), the views of various types of experts 
should be harmonized.

4 Conclusion

Water resource management and planning are associated with 
various sustainability factors, including ecology, economy, soci-
ety, land use, and management. �is makes watershed or water 
resource planning much more complicated, and thus it requires 
a dynamic, comprehensive, and cooperative approach. �e par-
ticipation and involvement of di�erent groups of water users 

and stakeholders has been recognized as a critical factor in the 
decision-making process for watershed management strategies 
and planning approaches. Cooperation among various local 
and government agencies and public institutions should be 
established at the �rst step of the planning process. However, 
sometimes there is a great discrepancy in views between pro-
fessionals and academics, public users and stakeholders, and 
regional planners and local managers, or even among various 
groups of experts such as landscape architects, land-use plan-
ners, environmentalists, economists, and watershed managers. 
�is discrepancy can occur at all stages of the decision-making 
process, whereas its e�ect on preparing the allocation plans for 
sources of water, land, and �nance can be very adverse.

�is article shows that there can be a critical contradiction 
among knowledge holders and decision-makers in some as-
pects of prioritizing water resource sustainability factors, 
which may lead to failing to achieve sustainability objectives. 
It seems that before taking any serious steps toward watershed 
planning, the gaps among the perspectives of target groups 
should be identi�ed. Determining the areas of contradicting 
views can help understand the primary challenges that will 
appear during the decision-making process, management 
programming, and implementation e�orts. �is issue can be 
eliminated or mitigated through organized meetings, educa-
tional workshops, and introductory programmes that allow for 
discussion among di�erent groups of decision-makers includ-
ing researchers, university teachers, knowledge holders, and 
governmental managers. �ese programmes can be managed 
for each phase of watershed planning, such as goal determi-
nation and prioritization, problem identi�cation, determina-
tion of management strategies, suggesting solutions, allocating 
sources, and so on. At the end of the discussion meetings, it is 
likely that the participants’ perspectives and choices are much 
more harmonized, which would contribute to the achievement 
of comprehensive solutions.
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