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Extended Abstract

Introduction: The excessive exploitation of natural resources, driven by the unsustainable practices of human
societies to meet growing population needs, has become a critical global issue, threatening the health and
sustainability of watersheds. To mitigate these risks, effective management measures are essential to build resilient
communities capable of withstanding natural events and disasters. Accurate quantification of ecological changes
and the identification of key indicators for watershed management are crucial for promoting resilience and
ecological sustainability. In this context, viability—defined as the ability of a watershed system to return to its
resilience threshold—is a vital concept for assessing the restoration of health and sustainability. However,
analyzing and evaluating viability requires a comprehensive understanding of the complex relationships among
various variables. Despite its importance, no prior research has specifically addressed the assessment of watershed
viability.

Materials and methods: This pioneering study aims to evaluate the viability of the Shazand Watershed in Markazi Province,
Iran, based on its hydroclimatic characteristics. The study began by calculating selected hydroclimatic variables, followed by
statistical analyses to identify and remove less relevant variables. Resilience and release thresholds were then determined for the
remaining variables. The viability index was prioritized by comparing current conditions with these thresholds. Finally, the overall
viability of the watershed was assessed by calculating the geometric mean of the hydroclimatic variables.

Results and Discussion: The modeling and zoning results revealed that the hydroclimatic viability index of the Shazand
Watershed is 0.58, indicating an intermediate state. Notably, the prioritization of sub-watersheds using the viability method differs
significantly from conventional estimation methods. While examining current conditions alone provides limited insights,
comparing the variability of variables in resilient and release states with current conditions offers a more robust assessment. For
instance, instead of taking management measures in sub-watershed 7 with high priority in the current conditions state, it is
necessary to pay attention to sub-watershed 21 with viability, hydrological, and hydroclimatic priorities of 1, 4, and 1, respectively.
Other high-priority watersheds include sub-watersheds 9, 20, 24, 16, 1, 11, and 15. The aforementioned sub-watersheds, especially
9, 20, and 11, are currently in good condition, but they have very low viability (high variability). Sub-watersheds 22, 5, and 4 are
also among the sub-watersheds with high viability (low variability). By focusing on priority sub-watersheds, hydroclimatic
conditions can be significantly improved, enhancing the stabilization of these areas. Key variables influencing viability include
normal characteristic discharge and erosion rates, with industrial expansion in the region identified as a major driver of variability,
particularly in sub-watersheds 3, 6, and 7.

Conclusion: This study demonstrates that identifying resilience and release thresholds for variables and comparing
them with current conditions can help bring critical sub-watersheds closer to their resilience thresholds, preventing
system collapse. Given the complexity of watershed systems and the multitude of factors influencing their
performance, a comprehensive assessment of viability, incorporating all relevant variables, is essential for effective
watershed management. The integration of modern technologies can further enhance our understanding of
resources and environmental dynamics, ultimately improving comprehensive watershed management practices.
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Threshold, Watershed Elasticity.
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Table 1- Comparison and Prioritization of Hydroclimatic Viability Index Considering Current Conditions, Resilience Thresholds,
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6 026 15 049 17 051 3 013 8 034 10 029 6 0.19 18 054 12 044 16 050 17 051 3 013 S1
13 053 022 7 0.27 5 016 14 060 23 092 20 084 16 050 6 0.34 021 6 0.26 5 016 S2
15 0.58 024 11 037 7 018 17 063 20 0.72 12 0.53 13 045 8 0.36 024 11 0.36 7 018 S3
22 08 19 066 6 0.27 2 007 23 082 1 000 11 0.48 005 13 046 19 067 7 0.26 2 0.08 S4
23 100 17 054 14 0.47 11 043 24 100 12 036 10 0.41 031 5 032 17 054 15 0.47 11 043 S5
19 0.66 5 030 12 043 4 013 21 069 21 073 14 055 15 049 10 0.39 029 12 042 0.13 S6
17 0.62 1 000 5 0.23 1 000 20 066 19 064 15 0.59 0.40 11  0.39 000 5 0.22 0.00 S7
12 051 4 027 15 047 8 031 15 060 11 034 17 0.71 0.00 3 0.28 028 14 046 0.33 S8
2 002 21 087 24 1.00 21 084 1 0.00 5 0.12 3 0.06 034 14 077 21 087 24 1.00 21 085 S9
16 060 22 090 23 0.72 16 060 19 065 24 100 23 0.96 21 061 9 037 22 088 23 0.70 16 0.60 S10
033 23 091 20 0.61 22 0.88 0.25 6 0.15 9 0.38 8 039 21 08 23 091 20 0.61 22 0.89 S11

043 24 100 21 0.64 20 0.72 033 14 044 13 0.55 19 056 19 082 24 100 21 0.63 20 0.72 S12
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4 0.21 8 036 4 0.18 6 017 6 0.33 9 0.27 1 0.00 11 042 7 0.34 9 0.37 4 0.19 6 0.17 S24
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Viability Index of the Shazand Watershed, Markazi Province, Iran
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Table 2- Sub-watershed Contribution and Variables used in Hydroclimatic Viability of the Shazand Watershed, Markazi Province, Iran
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oty e Sidaried Specific Soil Erosion Specific o noff Depth ~ Normal ot b ok Evapotranspiration Mean Rainfall _ Annual R
Hydroclimatic Hydrologic SEdlmzent 1 (tkm2Zyly Hglgt; Flowz mmy Discharge Climatic Palmer  Evapotranspiration to (mm) (mm) Temperature ol
Contribution (%) Contribution (%) Ckm=y™® (ms™ km%) (M®™)  Contribution %)  Drought Precipitation G Water?#:(;
1.34 137 0.97 0.97 0.86 0.58 0.63 1.30 0.61 0.84 0.44 0.36 0.89 S1
7.36 7.72 1.00 1.00 0.67 0.61 1.00 6.92 0.58 0.77 0.58 0.36 0.90 S2
4.33 451 0.96 0.96 0.71 0.65 0.87 4.12 0.59 0.81 0.61 0.25 0.89 S3
212 1.49 0.13 0.13 0.78 0.00 0.76 2.88 0.61 0.97 0.32 0.12 0.88 S4
3.92 4.06 0.74 0.74 0.17 1.00 0.84 3.75 0.51 1.00 0.26 0.00 0.90 S5
4,71 491 0.92 0.92 0.65 0.66 0.87 4.46 0.60 0.77 0.54 0.23 0.89 S6
4.84 4.83 0.98 0.98 0.58 0.66 0.94 4.84 0.57 0.69 1.00 0.30 0.88 S7
4.96 5.00 0.98 0.98 0.78 0.01 0.81 491 0.53 0.52 0.40 0.56 0.90 S8
2.58 251 0.32 0.32 1.00 0.65 0.65 2.66 0.72 0.00 0.00 0.99 0.88 S9
8.74 9.42 0.96 0.96 0.66 0.60 0.90 7.91 0.59 0.74 0.15 0.47 0.90 S10
2.83 2.94 0.89 0.89 0.91 0.68 0.60 2.69 0.73 0.42 0.08 0.88 0.89 S11
212 2.18 0.97 0.97 0.88 0.69 0.42 2.04 0.94 0.22 0.02 1.00 0.88 S12
7.63 8.15 0.97 0.97 0.72 0.75 0.94 6.99 0.79 0.39 0.18 0.83 0.91 S13
4.00 4.12 0.97 0.97 0.86 0.55 0.52 3.85 0.73 0.66 0.14 0.59 0.88 S14
1.98 157 0.99 0.99 0.00 0.23 0.36 2.48 1.00 0.73 0.25 0.51 0.88 S15
1.69 1.79 0.97 0.97 0.84 0.53 0.00 1.57 0.00 0.83 0.34 0.33 0.91 S16
5.54 5.96 0.98 0.98 0.68 0.60 0.86 5.03 0.38 0.78 0.41 0.42 0.89 S17
3.23 3.06 0.98 0.98 0.77 0.42 0.65 3.45 0.90 0.87 0.41 0.38 1.00 S18
3.60 3.54 0.97 0.97 0.87 0.49 0.52 3.67 0.68 0.89 0.41 0.40 0.91 S19
2.82 1.99 0.00 0.00 0.88 0.49 0.71 3.83 0.68 0.89 0.42 0.42 0.92 S20
2.70 2.92 0.81 0.81 0.86 0..50 0.63 244 0.76 0.89 0.43 0.43 0.00 S21
9.77 8.91 0.64 0.64 0.49 0.52 0.92 10.80 0.68 0.96 0.40 0.29 0.91 S22
4.42 4.13 0.96 0.96 0.77 0.42 0.32 4.77 0.73 0.87 0.43 0.38 0.88 S23

2.80 2.93 0.97 0.97 0.89 0.57 0.88 2.64 0.59 0.79 0.47 0.43 0.91 S24
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