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Figure 1. Location of the Shazand Watershed in Markazi Province, Iran
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Table 1. Basic criteria of social, economic and infrastructural dimension of resilience assessment of Shazand
watershed, Markazi Province, Iran
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Table 2. Results of KMO and Bartlet test for study dimensions of resilience assessment of the Shazand Watershed,

Markazi Province, Iran
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Table 3. Information of final set of criteria in study dimensions to evaluate the resilience of the Shazand Watershed,
Markazi Province, Iran
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Table 4. Standardized values of area and population in Shazand sub-watersheds, Markazi Province, Iran
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Table 5. Resilience of different dimensions in the subwatersheds of Shazand, Markazi Province, Iran
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Table 6. Total resilience in the period of 2010-2017 in Shazand subwatersheds, Markazi Province, Iran
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1- Multiple Linear Regression

2- Excluded Variables

3- Social-Ecological Resilience
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Table 7. Multiple regression test results in the study time period
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Figure 2. Resilience index map in the period 2009-2016 for the Shazand Watershed, Markazi Province, Iran


http://dx.doi.org/10.52547/jwmr.13.25.86
http://jwmr.sanru.ac.ir/article-1-1124-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-12-13 ]

[ DOI: 10.52547/jwmr.13.25.86 ]

J93dned Dgene g (Bolo Lo').x:.».x;.» (5038 b

af S35 5o el 33 5ol ojge b plie Coial il 53 (59l porie S
FL%)

1. Adger, W.N. 2006. Vulnerability. Journal of Global Environmental Change, 16(3): 268-281.

2. Almutairi, A., M. Mourshed and R.F. Mohammed Ameen. 2020. Coastal community resilience

frameworks for disaster risk management. Natural Hazards, 101: 595-630.

3. Aslam Saja, A.M., M.S. Lafir Sahid and M. Sutharshanan. 2020. Implementing Sendai Framework
priorities through risk-sensitive development planning-A case study from Sri Lanka. Progress in
Disaster Science, 5 (100051): 1-20.

4. Baticaa, J. and J. Gourbesville. 2016. Resilience in Flood Risk Management-A New Communication
Tool. Procedia Engineering, 154: 811-817.

5. Camdevyren, H., N. Demyr, A. Kanik and S. Keskyn. 2005. Use of principal component scores in
multiple linear regression models for prediction of Chlorophyll-a in reservoirs. Ecological Modeling,
181: 581-589.

6. Cutter, S.L., K.D. Ash and C.T. Emrich. 2016. Urban-rural differences in disaster resilience. Annals
of the Am Assoc Geographers, 106(6): 1236-1252.

7. Cutter, S. and S. Derakhshan. 2019. Temporal and spatial change in disaster resilience in US counties,
2010-2015. Journal of Environmental Hazards, 1747-7891.

8. Darabi, H., K. Shahedi, K. Solaimani and M. Miryaghoubzadeh. 2014. Prioritization of subwatersheds
based on flooding conditions using hydrological model, multivariate analysis and remote sensing
technique. Water Environmental Journal. 28: 382-392.

9. Davudirad, A.A. and S.H.R. Sadeghi. 2018. Analyze the land degradation trend based on LD
Syndromes. 13" National Conference on Watershed Management Science and Engineering of Iran
and 3rd National Conference on Natural Resources and Environment Protection. October 10 and 11,
Mohaghegh Ardabili University.

10. Davudirad, A.A. and S.H.R. Sadeghi. 2017. Adaptive management based on zero land degradation
approach in the Shazand Watershed, Markazi Province. PhD thesis, Tarbiat Modares University, 142

p.

11. Davudirad, A.A., S.H.R. Sadeghi and A. Sadoddin. 2016. The impact of development plans on
hydrological changes in the Shazand Watershed, Iran. Land Degradation and Development, 27: 1236-
1244,

12.Ghadiri, M. and A. Roknodin Eftekhari. 2013. The relation between social structure of cities and
earthquake vulnerability, case study: Tehran city neighborhoods. Geography and environmental
planning, 24: 153-174.

13. Hazbavi, Z. and S.H.R. Sadeghi. 2017. Watershed health characterization using reliability—resilience—
vulnerability conceptual framework based on hydrological responses. Land Degradation and
Development, 28(5): 1528-1537.

14.Hazbavi, Z., S.H.R. Sadeghi and M. Gholamalifard. 2018. Customization of Watershed Health
Dynamic Models. PhD thesis, Tarbiat Modares University.

15.Hazbavi, Z., S.H.R. Sadeghi, M. Gholamalifard and A.K. Davudirad. 2019. Watershed health
assessment using the pressure—state—response (PSR) framework. Land Degradation and Development,
31(1): 3-19.

16.Kikha, Z., J. Bazrafshan S. Ghanbari and A. Kikha. 2021. Analysis of the resilience of rural
communities in Sistan against environmental hazards. Journal of Environmental Hazards, 9(23): 1-18.

17.Kolahi, M and M. Payeste. 2020. Impacts of Natural Resource Projects on Socioeconomic Issues of
Villagers at ChahNouroz Watershed. Journal of Watershed Management Research, 11(21): 154-164.

18. Krejcie, R.V. and D.W. Morgan. 1970. Determining Sample Size for Research Activities. Educational
and Psychological Measurement, 30: 607-610.

19. Krievins, K., J. Baird, R. Plummer, O. Brandes, A. Curry, J. Imhof, S. Mitchell, M.L. Moore and A
Gerger Swartling. 2015. Resilience in a Watershed Governance Context: A Primer. St. Catharines,
ON: Environmental Sustainability Research Centre, 34 pp.

20.Liu, C.W., K.H. Lin and Y.M. Kuo. 2003. Application of factor analysis in the assessment of
groundwater quality in a blackfoot disease area in Taiwan. Science of the Total Environment, 313: 77-
89.

21. Martin-Moreau, M. and D. Ménascé. 2018. Urban resilience: introducing this issue and summarizing
the discussions. The journal of field actions, 18: 6-11.

22.Meerow, S., J.P. Newell and M. Stults. 2016. Defining urban resilience: A review. Landscape and
Urban Planning, 147: 38-49.

23. Mircholi, F., S.H.R. Sadeghi and A.V. Khaledi Darvishan. 2020. Watershed sustainability modeling.
PhD thesis, Tarbiat Modares University.

24. Mododi arkhodi, M., R. Boromand and E. Akbari. 2019. Explain the resilience of rural areas against
natural hazards with emphasis on flood. Journal of Natural Environmental Hazards, 9(23): 151-172.
25. Moghadas, M., A. Asadzadeh, A. Vafeidisb, A. Fekete and T. Kétter. 2019. A multi-criteria approach
for assessing urban flood resilience in Tehran, Iran. International Journal of Disaster Risk Reduction,

35:1-14.


http://dx.doi.org/10.52547/jwmr.13.25.86
http://jwmr.sanru.ac.ir/article-1-1124-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-12-13 ]

[ DOI: 10.52547/jwmr.13.25.86 ]

sopdne dga%0 g ilo Loy dian s (g5 L
a0 Ve bl g 5l 1YD o)lasds /om0 Jlo 350l 059> o pde doliing}y

26.Mohan, S. and N. Arumugam. 1996. Relative importance of meteorological variables in
evapotranspiration: Factor analysis approach. Water Resource Management, 10: 1-20.

27. Mosaffaie, J., A. Salehpour Jam and M.J. Soltani. 2021. Identification and Prioritization of Effective
Factors on Preventing Participation of Rural Societies in watershed Management Plans Case Study
(Niarij Watershed of Qazvin Province). Journal of Watershed Management Research, 11(22): 121-
131.

28.Nazari, A.M., M. Taleshi and M. Mirzaali. 2019. Analysis and measurement of environmental
resilience of Gorganrood watershed villages in the face of flood. Journal of Spatial Analysis
Environmental hazards, 6(1): 50-31.

29.Nemec, K.T., J. Chan, C. Hoffman, T.L. Spanbauer, J.A. Hamm, C.R. Allen, T. Hefley, D. Pan and P.
Shrestha. 2013. Assessing resilience in stressed watersheds. Ecology and Society, 19(1): 34.

30.Nipa, T.J., S. Kermanshachi and I.J. Ramaji. 2019. Comparative Analysis of Strengths and
Limitations of Infrastructure Resilience Measurement Methods. 7th CSCE International Construction
Specialty Conference (ICSC), 10 p.

31.Nurzaman, A., R. Shaw and M.S. Roychansyah. 2020. Measuring community resilience against
coastal hazards: Case study in Baron Beach, Gunungkidul Regency. Progress in Disaster Science, 5
(67): 1-12.

32.Qi, M., M. Feng, T. Sun and W. Yang. 2016. Resilience changes in watershed systems: A new
perspective to quantify long-term hydrological shifts under perturbations. Journal of Hydrology, 539:
281-289.

33. Ramezanzadeh Lasboyi, M., A. Asgari and S.A. Badri. 2014. Infrastructure and Natural Disaster
Resilience with emphasis on floods, Case study: Tourism sample areas of Cheshmeh Kile Tonekabon
and Sardabrood Kelardasht. Journal of Spatial Analysis Environmental hazarts, 1(1): 35-52.

34. Sadeghi, S.H.R., A.A. Davood Rad, A. Sadoddin and Sh, Paymard. 2018. Trend of changes in land
degradation index in the Shazand Watershed, Markazi Province. Watershed Engineering and
Management, 9(4): 397-383.

35. Sharifi Moghadam, A., S.H.R. Sadeghi, M. Zarghami and M. Delaware. 2020. Conceptual modeling
of soil-water-energy-food link in adaptive watershed management. PhD thesis. Tarbiat Modares
University, 94 pp.

36. Shirsath, P.B. and A.K. Singh. 2009. A comparative study of daily pan evaporation estimation using
ANN, regression and climate based models. Water Resource Management, 24: 1571-1581.

37. United Nations Office for Disaster Risk Reduction (UNISDR). 2015. Sendai framework for disaster
risk reduction 2015-2030. 2015, UNISDR Geneva,
https://www.unisdr.org/we/inform/publications/43291.

38.Zhang, Y., D. Zhou, Z. Li and L. Qi. 2020. Spatial and temporal dynamics of social-ecological
resilience in Nepal from 2000 to 2015. Physics and Chemistry of the Earth, 29: 102-894.


http://dx.doi.org/10.52547/jwmr.13.25.86
http://jwmr.sanru.ac.ir/article-1-1124-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-12-13 ]

[ DOI: 10.52547/jwmr.13.25.86 ]

Journal of Watershed Management Research, Vol. 13, No.25, Spring and Summer 2022 ............coooiiiiiiiiiiniiiniiieeneens 96

Application of Resilience Concept in the Analysis of Basic Resources Security for
the Shazand Watershed, Markazi Province, Iran

Parisa Farzi!, Seyed Hamid Reza Sadeghi? and Mahmoud Jomehpour?®

1- PhD Student in Watershed Management Science and Engineering, Tarbiat Modares University
2- Professor of Watershed Management Engineering, Tarbiat Modares University,
(Corresponding author: sadeghi@modares.ac.ir)

3- Professor of Urban and Regional Social Planning, Allameh Tabatabai University
Received: 14 December, 2020 Accepted: 2 July, 2021

Extended Abstract

Introduction and Obijective: Focusing only on problems can lead to neglecting the strengths
and capacities of a watershed. As an emerging approach, resilient thinking can be used to better
understand watersheds as complex and dynamic systems between people and nature, and
facilitate the transition to a more resilient watershed through efficient watershed management.
Therefore, the present study is planned with the aim of conceptual modeling of watershed
resilience using key dimensions of ecological, social, economic and infrastructure.

Material and Methods: For this purpose, first the conceptualization of watershed resilience
was done according to the prevailing conditions for the period 2016-2017. Then, the
information and data of effective criteria in different dimensions were prepared and extracted,
so that for the ecological dimension used from the watershed health index and for social,
economic and infrastructural dimensions, 13, 8 and 13 criteria, respectively, were considered.
Then, the mentioned criteria were standardized and their weight was determined according to
their importance based on the principal component analysis method. Then, the criteria of
different dimensions were first combined separately using the geometric mean method and the
resilience of each dimension was obtained.

Results: Then, through multivariate regression, the effect of each dimension on the resilience
was investigated and finally, the resilience map of the Sharand Watershed was obtained.
Conclusion: According to the results of the present study, it can be acknowledged that
watershed management in the face of risks requires a full understanding of the status and
dynamics of social and ecological systems in response to stress. In this regard, using the
approach of resilience and analysis of the affecting components in the watershed scale can be
one of the effective ways to achieve integrated management of watersheds.

Keywords: Capacity building, Integrated watershed management, Multivariate regression,
Principal component analysis, Shazand domain
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