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With the development and progress of societies, the conflict between humans and
nature at the watershed scale increases significantly. Accordingly, assessing the degree
of watershed health and monitoring its spatial changes can be used as a tool to
alleviate this conflict. Focusing on the Sheida Protected Watershed in Chaharmahal
and Bakhtiari Province, this study, highlights the importance of using multi-attribute
in watershed management and conservation to address environmental challenges. To
carry out the work, the pressure-state-response (PSR) model was used, which to
implement the initial framework, first five, 12 and 11 variables (natural and human)
were calculated for the pressure (PSI), state (SSI) and response (RSI) sub-indices,
respectively. After examining multicollinearity and autocorrelation, one variable was
removed from each sub-index, resulting in final calculations using 4, 11, and 10
variables. The CRITIC weighting method was applied, and the watershed health index
(WHI) was calculated using a geometric mean. The mean and standard deviation of
PSI, SSI, RSI, and WHI were 0.23 + 0.10, 0.14 + 0.04, 0.10 + 0.02, and 0.47 + 0.11,
respectively. The Sheida Watershed was classified as low, very low, low, and
moderate in terms of PSI, SSI, RSI, and WHI, respectively. CRITIC weighting results
indicated that evaporation had the greatest influence on the PSI, vegetation cover
percentage and organic matter percentage were most influential for the SSI, and policy
implementation had the highest impact on the RSI. The results of the present study
have provided an initial basis for the development of advanced multiscale indices and
more comprehensive conceptual models that can more fully reflect the ecological
status of protected watersheds and more accurately identify their health problems.
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EXTENDED ABSTRACT

Introduction: Recent studies utilize various biophysical, socio-economic, and governance indicators to assess
watershed health. Resilience to disturbances like floods and droughts is a core indicator of watershed health. A
more complete understanding of the ecosystem components that affect watershed health is important for
identifying management actions. Without an integrated watershed health assessment system, successful
ecosystem restoration will be difficult and many of the social and economic benefits of healthy watershed
systems will be lost. The Sheida Protected Watershed in central Zagros, Iran, was evaluated for health
classification to support effective ecosystem restoration. Global challenges- climate change, land degradation,
and biodiversity loss-require coordinated policies aligned with Rio Conventions. Innovative and participatory
approaches are essential for adaptive and sustainable watershed governance. The pressure-state-response (PSR)
conceptual model is widely used to assess the environmental health of a watershed. The model is particularly
useful for identifying the complex interactions between human activities and environmental change. The model
is structured into three main components: pressure, state, and response: Human activities or natural events (such
as pollution, overfishing, land reclamation, or the effects of climate change such as sea level rise) exert pressure
on a watershed. The state of the watershed, which reflects its health and sustainability, can be assessed through
indicators such as levels of biodiversity, water quality, habitat integrity, and species populations. Finally, the
watershed response, which can be considered in terms of natural responses or human actions to reduce or
manage pressures and improve the condition of the watershed, includes policies, regulations, conservation
efforts, and restoration activities.

Methodology: This research utilized spatial, statistical, and field-laboratory data to evaluate the health of the
Sheida Protected Watershed using the pressure-state-response (PSR) model. Spatial data included watershed
boundaries, land use, slope, curvature, landscape metrics, and soil erodibility. Statistical data comprised rainfall,
evaporation, evapotranspiration, wind speed, and runoff, while field data involved organic matter content, rock
fragment percentage, and soil permeability. A total of 28 variables were selected and standardized using the
CRITIC weighting method to calculate the sub-indices of pressure (PSI), state (SSI), and response (RSI). The
watershed health index (WHI) was then derived by the geometric mean of these sub-indices. Statistical tests such
as variance inflation factor (VIF) and Durbin-Watson were employed to check variables with multicollinearity and
autocorrelation issues. Data analysis and spatial zoning were conducted using ArcMap software, and equal interval
classification divided the indices into three equal categories. The approach effectively integrates multi-source data
and provides a transparent, objective assessment of watershed ecological status.

Results and Discussion: A total of 25 variables were finalized based on causal relationships between
human/climatic pressures and watershed functions. Analysis revealed that the majority of work-units fell into
moderate or unhealthy classes, with only a small portion classified as healthy. The results of weighting the
variables in each sub-index showed that the evaporation with a weight of 0.28 in the PSI assessment, the
vegetation cover percentage and organic matter percentage with a weight of 0.14 in the SSI assessment, and the
policy implementation variable with a weight of about 0.20 in the RSI assessment were the most important. On
the contrary, the amount of precipitation with a weight of 0.23, the transverse curvature with a weight of 0.05,
and the area of degraded pastures with a weight of less than 0.001 were the least important in the evaluation of
the sub-indexes examined (PSI, SSI, RSI). The WHI was obtained at 0.47, indicating a moderate health state.
Spatial mapping showed 17.13% of the watershed in a healthy condition, while 51.45% were moderate and
31.24% unhealthy. Results showed that working units 2-1-1 and 2-1-3, located in the central part of the
watershed, had WHI of 0.64 and 0.62, placing them in the "relatively healthy" category. These units
demonstrated better conditions across PSI, SSI, and RSI compared to other areas.
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Conclusion: Quantitative assessment of watershed health under the influence of human activities and
management responses is essential for the scientific planning and management of watersheds in the country.
Current research on watershed health assessment inadequately reflects watershed-scale information from
different dimensions, leading to incomplete understanding of the watershed and consequently lack of systematic
management. In this study, the pressure-state-response (PSR) model was used to assess the health of the Sheida
Protected Watershed located in Chaharmahal and Bakhtiari province. This model provides a multi-attribute,
flexible, and transparent approach to efficiently deal with complex problems. The PSR model proved to be a
robust, integrated tool for identifying ecological risks and guiding restoration priorities. The model provides a
transparent, multi-indicator framework for addressing complex environmental challenges. Due to its flexible and
integrative approach, the PSR model offers a reliable tool for watershed management. The study highlights the
need for updated and comprehensive data systems to support sustainable watershed functions. Future research
should incorporate recent data, compare past and present conditions, and integrate PSR with other models for
improved evaluation.
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Figure 1- Geographical location of the study area (a) in Iran (b) and Chaharmahal and Bakhtiari Province (c)
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Table 1 - Variables used to calculate the pressure sub-index (PSI)
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Table 2- Variables used to calculate the state sub-index (SSI)
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Table 3- Variables used to calculate the response-sub-index (RSI)
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Figure 2- Spatial changes of the pressure sub-index (PSI) (The numbers indicate the work units.)
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Figure 3- Spatial changes of the status sub-index (SSI) (The numbers indicate the work units.)


https://dor.isc.ac/dor/20.1001.1.24235970.1404.13.4.2.8
https://jircsa.ir/article-1-589-fa.html

[ Downloaded from jircsair on 2026-06-15 ]

[ DOR: 20.1001.1.24235970.1404.13.4.2.8 ]

1 S yiBu 9 Jbro Hlea bl s aud CBlis susul Cuodlw (b 54!

- w0 ) g Slomm U Lo
(W 33) (T Slge (419 O9v)
C3 0.512-0.517 CQ 1.240-2.100
C3 0.708 - 1.083 CQ 2.256-2.925
0B 1.341-1.720 CR 3314-354

(395 y yo o)
C3 2.950 - 3.750

CQ 4.735- 6.500
C3 11.235

C3 43.381-49.636

CQ 64.014
CQ 89.2967- 100

LI L Km
0 275 55 11 16.5 22

(et )1 slaualy sard i gy (S0, land) (SSI) Clls b Wiy e ol punds —F JSU5 dold]
Continued Figure 3- Spatial changes of the status sub-index (SSI) (The numbers indicate the work units.)
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Figure 5- Weights of variables used to calculate the sub-indices of pressure (PSl), state (SSI), and response (RSI)

(Blue and red colores respectively represented the positive and negative effects.)
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