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Figure 1- Location of Beheshtabad Watershed in Chaharmahal-va-Bakhtiari Province and Iran.
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Figure 2- Diagram of DPSIR Framework.
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Table 1-Criteria of WSI with approach of DPSIR Framework
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(DPSIR) Driving Force Pressure State Impact Response
variation in the
basin’s per . .
. . Basin per capita Improvement
Population capita water . .
Hydrology Growth Rate in availability in water Losing Water in water-use
(Quantity) the last 5 vears the last 5 )éars availability (m3/ related jobs efficiency
y (m3 /capyita capita year) (Last 5 years)
year)
Increase in Improvement
Hvdrolo agricultural variation in the Basin BOD5 water related in sewage
(()Sualitg)y activity (increase basin BOD5 (yearly average) disease treatment/disp
y orchard and (last 5 years) (mg/1) osal (Last 5
farming area) years)
Increase in Change inplant  Evolution in
Environme industry activity Basin’s EPI Percent of basin ~ biodiversity & basin
nt (increase in (rural and area with natural decrease of conservation
industry units in urban) vegetation natural (Protected
the last 5 years) vegetation area  areas, BMPs)
Average of Variation in the Basin HDI Evolution in
. /erag basin per capita (weighed by Rural to urban .
Life family Income : Lo the basin HDI
. : GDP in the last county migration
(in M. Rials) ; (Last 5 years)
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Basin Evolution in
. . Variation in the L Agricultural the basin’s
Socioeconomic . institutional .
. - basin HDI-Ed . water efficiency WRM
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years L projects) in the Last 5
organizational) years
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Table 2- Description of WSI driving force parameters, levels and scores
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Indicator Driving force Parameters Level Score
Hydrology Population growth rate in the last 5 years >120 0.00
(Quantity) [(Current population — Population of the last 5 years) / 90-120 0.25

Population of the last 5 years] * 100 60-90 0.50
30-60 0.75
0-30 1.00
Hydrology Increase in agricultural activity (increase orchard and A>40% 0.00
(Quality) farming area) 20<A<40% 0.25
0<A<20% 0.50
[(Current area of agriculture and gardens — Area of %-20<A<0% 0.75
agriculture and gardens in the last 5 years) / Area of 1.00
agriculture and gardens in the last 5 years] * 100 A<-20%
Environment  Increase in industry activity (increase in industry units A>30 0.00
in the last 5 years) 20<A<30 0.25
[(Number of current industrial units — Number of 10<A<20 0.50
industrial units in the last 5 years) / Number of industrial 5<A<10 0.75
H 1 *

units in the last 5 years] * 100 0<A<5 1.00
Life Average of family Income (in M. Rials) GDP<5000 0.00
5000<GDP<10000 0.25
GDP = Wage + Rent + Income + Profit 10000<GDP<20000 0.50
30000<GDP<60000 0.75
GDP>60000 1.00
Policy socio economic status (SES) (Modified Kuppuswamy Lower (below5s) 0.00
Scale or Classification) Upper lower (5-10) 0.25
DOI: dx.doi.org/10.12803/SJSEC0.4711915 Lower middle (11-15) 0.50
Upper middle (16-25) 0.75
Upper class (26-29) 1.00

Dbl ol gyluly (aslis 1 5lael g 5157 dbazin g pid -Y Jour

Table 3- Description of WSI Impact parameters, levels and scores.
Indicator Impact Parameters Level Score
Hydrology Losing water related jobs <10000 0.00
(Quantity) 10000>w<7500 0.25
7500>w<5000 0.50
5000>w<2500 0.75
>2500 1.00
Hydrology water related disease No>750 0.00
(Quality) 500<No=750 0.25
250<No<500 0.50
100<No0<250 0.75
<100 1.00
Environment Change in plant biodiversity & decrease of A>15% 0.00
natural vegetation area 10%<A<15% 0.25
5<A<10% 0.50
0%<A<5% 0.75
A<0% 1.00
Life Rural to urban migration A<30% 0.00
20%<A<30% 0.25
20<A<+10% 0.50
10%<A<5% 0.75
5<A<0% 1.00
Policy Agricultural water efficiency (WRM projects) Very poor 0.00
Poor 0.25
Medium 0.50
Good 0.75
Excellent 1.00
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Table 4- Results of WSI with approach of DPSIR Framework.

subbasin Criterion Driving Force Pressure State Impact Response Score WSI
Hydro-Qty 0.5 0.25 0.75 1 0.5 0.6
Hydro-Qlt 0.25 0.5 0.75 0.75 0.5 0.55
Farsan Envirqnment 1 0.25 1 1 0.5 0.75 0.61
Life 0.5 0.5 025 0.75 0.75 0.55 '
Policy 0.5 0.75 0.75 0.5 0.50 0.6
Score 0.55 0.45 0.7 0.8 0.55
Hydro-Qty 0.75 0.25 0.25 1 0.5 0.5
Hydro-Qlt 1 1 0.5 1 0.75 0.85
Kiar Environment 0.75 1 1 1 0.75 0.9 0.67
Life 0.5 0.5 025 0.75 0.5 0.5 '
Policy 0.5 0.75 0.75 0.5 0.5 0.6
Score 0.7 0.7 0.6 0.85 0.6
Hydro-Qty 0.75 0.25 0.25 1 0.5 0.5
Hydro-QIt 1 1 0.5 1 0..75 0.85
Environment 0.75 1 1 1 0.75 0.9
Shahrekord 7 ;e 05 05 025 075 05 05 08
Policy 0.5 0.75 0.75 0.5 0.5 0.6
Score 0.7 0.7 0.6 0.85 0.6
Hydro-Qty 1 0.5 0.25 1 0.5 0.65
Hydro-Qlt 0.25 0.75 0.5 1 0.75 0.65
Borujen Envirqnment 1 0.25 1 1 1 0.85 0.65
Life 0.5 0.5 025 0.75 0.5 0.5 '
Policy 0.5 0.75 0.75 0.5 0.5 0.6
Score 0.65 0.55 055 0.85 0.65
Total of Watershed 0.65 0.6 061 084 0.6 0.625
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Figure 3- Values of WSI’s Criteria in each Sub-Watershed.
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Extended Abstract

Introduction and Goal

Healthy watersheds provide many ecosystem services in various fields such as social and
economic welfare. Therefore, the comprehensive assessment of watersheds is one of the
undeniable necessities of watershed resource management. Awareness of the health and
sustainability of watersheds are fundamental components of sustainable watershed management.
Achieving this awareness requires a completely systematic and holistic approach. Various
methods and models have been proposed by researchers in the fields of environmental science
and ecology to evaluate the health of different ecosystems. Environmental agencies have
developed models to examine changes in the environment through the lens of human-environment
interactions, with the simplest being the pressure-state-response model. For a watershed, it is
essential to define and determine indicators that can assess the health or sustainability of the
watershed, or to rank the condition of a watershed using mathematical methods and relationships.
This research aims to present a multidimensional indicator concerning watershed sustainability
that can encompass as many aspects of health and sustainability as possible.

Material and Methods

To accomplish the objectives of this research, the Watershed Sustainability Index (WSI) has been
developed through the selection of criteria categorized into four dimensions: hydrology (both
quantity and quality), environment, life, and policy (HELP). The Driving Force-Pressure-State-
Impact-Response (DPSIR) framework serves as a versatile and supportive system approach that
aids decision-makers across various phases of decision-making. In this study, to identify the most
appropriate and representative sub-criteria from a range of options, comprehensive reviews of
existing scientific literature and consultations with experts were conducted.
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Each sub-criterion was assessed across four sub-basins of the Beheshtabad watershed in
Chaharmahal-va-Bakhtiari province, with normalized scores ranging from 0 to 1 assigned to
each.The overall score for the watershed sustainability index was derived by applying equal
weights to each criterion through the arithmetic mean method.

Results and Discussion

The findings indicate that the overall WSI status of the Beheshtabad Watershed is rated as average
(0.625), with minimal variations among the sub-watersheds. The watershed sustainability index
for the sub-watersheds of Borujen, Farsan, Kiar and Shahrekord is recorded at 0.65, 0.61, 0.65,
and 0.67, respectively. The environmental criterion across the four sub-watersheds of
Beheshtabad has achieved superior score. The policy score remains consistent across all four sub-
watersheds, as the criteria are evaluated at the national level. Also, the Life criteria have garnered
similar scores due to the assessment of sub-criteria measured at the broader levels of the sub-
watershed. Among the evaluated criteria, the Environment criterion received the highest score,
while the Life and Hydrology criteria recorded the lowest. Within DPSIR parameters, the criteria
associated with the Impact received higher scores, whereas those related to Pressure received
lower scores.

Conclusion and Suggestions

The watershed sustainability index of the Beheshtabad can be enhanced by focusing on the
hydrology sub-criterion, fostering greater community involvement in watershed improvement
efforts, educating local populations on water conservation practices, and amplifying the
participation of local communities in forestry initiatives. Furthermore, environmental quality can
be bolstered through increased planting and curbing the pace of urbanization within the
watershed. Given the low scores in the Life and Policy criteria alongside a high rating in the
Environment criterion, it can be inferred that the geographical determinism affecting the
Beheshtabad watershed has contributed to an elevated Watershed Sustainability Index (WSI),
indicating that the existing plans and policies are inadequate. This index serves as a valuable tool
for watershed managers in their decision-making processes. It allows for the identification of
bottlenecks and constraints. Recognizing these limitations presents an opportunity to enhance the
current conditions of the watershed, necessitating effective collaboration among various
institutions. The WSI is a comprehensive index with significant potential for managing
environmental, social, and economic aspects. Based on the results of this research, it is proposed
that regular application of this tool, (such as every five years), can furnish managers and decision-
makers with a clear understanding of the watershed's sustainability trajectory.

Keywords: Beheshtabad watershed, Chaharmahal-va-Bakhtiari Province, hydrology, Watershed
Health
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