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Extended Abstract

Introduction

Integrated watershed management, as a socio-ecological approach, integrates knowledge from hydrology, ecology, and social
sciences to create a dynamic balance between conserving natural capital and improving local livelihoods. This approach goes
beyond engineering, emphasizing coordination among ecological, economic, and social dimensions. Over forty percent of the
world’s population depends on watershed resources, and their degradation has irreparable consequences for food security and
social instability. The Zagros Mountain range is Iran’s primary supplier of water and biodiversity. Central Zagros, with suitable
precipitation averaging six hundred to twelve hundred millimeters and rich oak forests, serves as the headwater of major rivers
such as Karun, Zayandeh-Rud, Dez, and Karkheh. This region is the main center of nomadic and rural life. Parallel folding and
deep valleys have created unique habitat diversity, making Central Zagros a globally significant region for biodiversity and
culture. However, decades of unsustainable exploitation, climate change, recurring droughts, and weak integrated management
have exposed this region to serious challenges. Studies indicate significant decline in river discharge, with over seventy percent
of stations showing negative trends. Vegetation degradation has occurred due to overgrazing, while unsustainable harvesting of
medicinal plants continues. Soil quality deterioration is evidenced by decreases in organic carbon following land use change.
Groundwater contributes over fifty percent to base flow, highlighting the importance of aquifer recharge. Given these challenges,
this study analyzes integrated watershed management and its role in ecological resilience and sustainable livelihood in Central

Zagros.

Materials and Methods

This research is qualitative and based on a systematic review combined with meta-synthesis, enabling comprehensive insights
by combining and interpreting findings from previous studies. This approach is particularly suitable for interdisciplinary topics
like integrated watershed management that require integration of ecological, economic, and social perspectives. The statistical
population includes all published studies on integrated watershed management, ecological resilience, and sustainable livelihood

in Central Zagros and similar regions. Reputable domestic databases including SID and Magiran, and international databases
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including Scopus, Web of Science, ScienceDirect, and Google Scholar were searched using specialized keywords. Primary
keywords included “Integrated Watershed Management,” “Ecological Resilience,” “Sustainable Livelihood,” “Central Zagros,”
“Local Community Participation,” and their Persian equivalents. The search timeframe was from 2001 to 2025. Studies were
included if they had direct relevance to the topic, were conducted in Central Zagros or ecologically similar regions, had clear
methodology and documented results, and provided full-text access. Exclusion criteria included studies lacking scientific validity
and research focusing solely on technical aspects without socio-economic dimensions. The research was conducted in five steps:
formulating research questions, systematic search and screening, quality assessment using standardized checklists, extracting
and coding findings using qualitative content analysis, and synthesizing findings to present a conceptual framework. MAXQDA

2020 was used for data analysis, VOSviewer for visualization, and SPSS version 26 for descriptive statistics.

Results and Discussion

Systematic analysis revealed that over 70 percent of hydrometric stations in Central Zagros show significant declining trends
in annual streamflow, with reductions most pronounced in spring. Groundwater contributes more than 50 percent to base flow,
highlighting the critical importance of aquifer recharge. Regarding vegetation degradation, overgrazing beyond rangeland
capacity has severely reduced palatable species. Land conversion to agriculture is the most important human factor causing
degradation, while drought is the most important natural factor. Soil quality deterioration is evidenced by significant decreases
in organic carbon and carbohydrates following land use change. From a socio-economic perspective, economic pressure, lack
of alternative employment opportunities, and insufficient knowledge of sustainable exploitation principles drive unsustainable
harvesting of medicinal plants. The total economic value of ecosystem services in one watershed reached 246.6 million dollars
annually, with soil erosion regulation having the highest share and water supply the lowest. These findings indicate that Central
Zagros faces a concurrent crisis where ecological and socio-economic pressures simultaneously reduce resilience of ecosystems
and local communities. The significant decline in river discharge represents the most important warning for water security. Low
ecological resilience scores compared to human dimensions indicate severe pressure on natural ecosystems and the urgency of
restoring balance. Implementing Low Impact Development scenarios can reduce urban runoff by up to 45 percent. Achieving
sustainable resilience requires synergy from integrating indigenous knowledge with modern technologies within effective local

community participation.

Conclusion

This study demonstrates that integrated watershed management plays a crucial role in enhancing ecological resilience and
promoting sustainable livelihoods in Central Zagros. The findings confirm that creating synergy between ecological, economic,
and social dimensions addresses the challenges facing this strategic region. Central Zagros is experiencing a concurrent crisis
where ecological degradation and socio-economic pressures reinforce each other, creating a vicious cycle of resource depletion.
The significant decline in river discharge at over seventy percent of stations, severe vegetation degradation due to overgrazing,
substantial soil quality deterioration, and low ecological resilience scores paint a concerning picture. However, the study
reveals significant opportunities for recovery. The high economic value of ecosystem services at 246.6 million dollars annually
demonstrates that conservation investments have strong justification. Successful implementation of Low Impact Development
scenarios can reduce urban runoff by up to forty-five percent. Essential strategies for achieving sustainable resilience include
establishing monitoring systems combining remote sensing and artificial intelligence, developing green infrastructure
prioritizing groundwater recharge, diversifying livelihood portfolios through sustainable tourism and medicinal plant cultivation,
and empowering local communities through conservation-oriented cooperatives. Reforming governance structures to enhance
adaptive capacity is also crucial. Successful implementation depends on strong political will, effective cooperation, long-term
financial allocation, genuine community engagement, and capacity building for local institutions. Sustainable resilience in

Central Zagros depends on synergy from integrating indigenous knowledge with modern technologies within effective local
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participation. The transition from structural to adaptive participatory management is essential for the region’s future.
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Table 1. Summary of research findings in ecological, socio-economic dimensions and management strategies in the watersheds

of Central Zagros (2001-2025)
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Fig 1. Crisis cycle and transition to sustainability in comprehensive management of Central Zagros watersheds

VE+ 0 e —VY 5o — ienmy JU

Ol ool waigs 9 ple


http://dx.doi.org/10.22034.20.72.5
https://jwmsei.ir/article-1-1228-fa.html

[ Downloaded from jwmsei.ir on 2026-08-25 ]

[ DOI: 10.22034.20.72.5]

S gn Ol s

S P8

LB b adaly 5o dlie (215 6 Sms lis ol o 5
S5 el s ol Lzl

Bodld 4 ow ywd il

53 g ey late Sl s by Laesls 46 e
Ll O e

O Wit 95 5 5L

Sl daesls (3lueslel L;),I@}. s et Lo e
ok s gilweslel dassluad (Jde

odlatul 3590 2l
1- Arman, N., Shahbazi, A., Faraji, M. and Dehdari, S.
2019. Effect of urban development on runoff generation by
SWMM, case study: Izeh. Watershed
Engineering and Management, 11(3): 750-758. doi: 0.22092/
ijwmse.2018.115272.1353. (In Persian)
2- Asadi Nilvan, O., Nazari Samani, A.A., Mohseni Saravi,

Khuzestan Province,

M. and Zahedi Amiri, G. 2013. Determination and evaluation of
sustainability criteria and indicators in Taleghan-Zidasht watershed.
Land Planning Scientific Research Quarterly, 5(1): 133-154. (In
Persian)

3- Badizadegan, R., Khodashenas, S.R. and Esmaeili, K. 2021.
Sensitivity Analysis of the Affecting Parameters on the Urban
Runoff Results in SWMM Model (Case Study: North Catchments
of Tehran City). Modares Civil Engineering Journal, 21(5): 57-63.
(In Persian)

4- Bagherzadeh, M., Karimi, H. and Ahmadi, M. 2024. Adaptive
water governance in the Hirmand River Basin: Challenges and
solutions. Journal of Water Science and Engineering, 14(2): 112-
128. (In Persian)

5- Bastakoti, R.C., Suhardiman, D. and Bharati, L. 2021.
Integrated Watershed Management: Evolution, Experiences, and
Future Directions. Water, 13(18): 2541. doi: 10.3390/w13182541

6- Ebrahimi, A., Mohammadi, F., Kaveh, N. and
Malekmohammadi, M. 2009. Analysis and evaluation of drought
impact on water level reduction of wetlands in Chaharmahal
and Bakhtiari province using GIS and RS techniques. National
Conference on Watershed Science and Engineering of Iran, Tehran,
Iran. (In Persian)

7- Ebrahimi, H., Nasr Azadani, A., Ramezani, B. and Jodi
Mostafalu, A. 2009. Watershed management and its role in

VE+ 0 e —VY 5o — ienmy JU

\Al

s 3l oSl

oSl g e s BB OIS (S b a4 el asls |
1815505 3 5 5 @S b L3 OF (6,5

Uil 1 ass ol laenl 5l ol s peie Jos (1) IS
Jeli S5 S 53 s Sonds bl Gl s
DILL sols e g 5 ool Ol iy JLSCis 51 JbL et
kS LAl iy ol e el 4 S
Gl blae ool sl e iame LIS WS 5 S
SIS AT L ol el o e e 3 b 5 slhae
Sshe G iy s 5 e malpr S5l Rk
Sl glee i A (AL iy Gl e e ol
53 g edd Slame 4 ASg sl 5 S odS 3 el
338 o e il Cme 5 (Blde g gosTol 4 ol

Slae s> C"L? Copde S8 e lie pl Lol s
OLES Wil g Ll ks 5 ey sl 53 ]
Sl 5l (60,50 55 Ll s (pl Gl oS s s
@bl (gilediasl 5 L (gols sl b Sl OT s oS el
Slassts 5l s Se g 5 SleS Hlla ookl Py el
whs Sl gla Lo 5 basl ulal s [Y0] 558 3l oy
Pt S 65 S Bl R rde slSAl
o, slheslanal b odends 5 4 ,LSG 2L <=Ué_} slewl (A
s sl an s (O (imae a5 50 Sl e
(z e IS 5 eins ol Glaoin 435 oyl b
Ol K38 5 aST L Sl lacione & Jioug 5
o el Solediall 5 G s mlo 5 2p)ls OLLS S
IS5 G b ol mle e 5o WOl S )lie (gileansle
2 ASE L A Sl Sl (o o anblis (sla isles
oS (5 ol Jlo ool 5 s e (5316 plnns
e il la g sl (Gleand ¢l a ly oled e
i s (ol s3] a3l LKl ol G [T
[o] el ey Jbe Ele e

@S 63,500 Olye 4 sl laei mlr o e
2GS Gl (elarl 5 olail (o lile g sl 50l L
el St G 5 b e 3 Bl oy Joles sl
adlse aw aS das e OLAS g oul glaasl S e ) e
L e (381 (Sl (e g (5551t ol
o w (ol plmedh) ik JleSe 5 (Gsladl oLE)
bl S8 sl Glaes s o pde CodS S0 Ca W
Sl Oy a4 Ll o ol melr Co e So sl )
23 b a4 plas 5 Ol w2 sl A
255 mrmn S5 0 S

oIS &y w piwd

05 s slns s il Culgt s 4 Ly Laesls as sazee

Ol ool (owsias 9 ool


http://dx.doi.org/10.22034.20.72.5
https://jwmsei.ir/article-1-1228-fa.html

[ Downloaded from jwmsei.ir on 2026-08-25 ]

[ DOI: 10.22034.20.72.5]

ecosystems of Kohgiluyeh and Boyer-Ahmad province. Research
Project: 14. (In Persian) [Research report - No DOI]

21- Khatooni, K., Hooshyaripor, F., MalekMohammadi, B. and
Noori, R.2025. Anew approach for urban flood risk assessment using
coupled SWMM-HEC-RAS-2D model. Journal of Environmental
Management, 374: 123849. doi: 10.1016/j.jenvman.2024.123849

22- Khoramali, F. et al. 2018. Effect of forest degradation on
chemical and microbial properties of soil in boxwood forests.
Journal of Agricultural Sciences and Natural Resources, 22(2): 115-
130. (In Persian)

23- Lal, R. 2020. Soil degradation and food security. Food
Security, 12(4): 687-702. doi: 10.1007/s12571-020-01074-3

24-  Liu, C.,, Hu, C., Zhao, C., Sun, Y., Xie, T. and Wang,
H. 2024. Research on urban storm flood simulation by coupling
K-means machine learning algorithm and GIS spatial analysis
technology into SWMM model. Water Resources Management,
38(6): 2059-2078. doi: 10.1007/s11269-024-03743-w

25- Mafi-Gholami, D., Jaafari, A. and Zenner, E.K. 2021.
A participatory approach for assessing the sustainability of
community-based watershed management projects in Iran. Journal
of Environmental Planning and Management, 64(5): 835-857. doi:
10.1080/09640568.2020.1798223

26- Masoudian, S.A., Khosravi, M., Rahimi, A. and Sharifi, F.
2019. Trend analysis of discharge changes in Karun and Karkheh
rivers. Journal of the Earth and Space Physics, 45(2): 389-405. (In
Persian)

27- Mesgaran, M.B. and Azadi, P. 2023. A national-scale
assessment of land subsidence in Iran's aquifers using satellite radar
interferometry. Science of The Total Environment, 859: 160226.
doi: 10.1016/j.scitotenv.2022.160226

28- Mohammadi, R., Karimi, A., Taghavi, S. and Nouri, Z. 2020.
Evaluation of ecosystem services in Gonbad watershed. Journal of
Natural Resource Economics, 6(2): 78-95. (In Persian)

29- Mohammadi, R. et al. 2023. Resilience assessment of forest
ecosystems in Tout-Shami watershed, Kermanshah. Journal of
Watershed Management Research, 14(1): 45-62. (In Persian)

30- Mozafari, K. and Haghighi, R. 2015. Central Zagros and
regional-local communication routes. Ilam Culture, 14(38-39): 70-
91. (In Persian)

31- Nazarian, M., Basiri, R. and Pourhasan, M. 2020. Analysis
of factors affecting unsustainable harvesting of medicinal plants
by local communities (Case study: Eastern Dena Protected Area).
Local Development (Rural) Studies, 3(2): 303-322. (In Persian)

32-  Nouri, Z., Mohammadi, R., Karimi, A. and Taghavi, S.

VE+ 0 e —VY 5o — ienmy JU

VY

flood reduction. National Conference on Watershed Science and
Engineering of Iran, Tehran, Iran. (In Persian)

8- FAO. 2022. The State of the World's Land and Water
Resources for Food and Agriculture. Rome: Food and Agriculture
Organization.

9- Ghorbani, M., Azadi, H., JaneCkova, K., Skleni¢ka, P. and
Witlox, F. 2022. A social-ecological systems approach for assessing
the sustainability of rangeland management in Iran. Land Use
Policy, 114: 105974. doi: 10.1016/j.1andusepol.2022.105974

10- Hadian, F., Jafari, M., Soltani, S. and Khajeddin, S.J.
2013. Monitoring and investigation of vegetation changes in four
rangeland types and one forest type in Central Zagros. Iranian
Journal of Range and Desert Research, 20(2): 245-260. (In Persian)

11- Hardin, G. 1968. The tragedy of the commons. Science,
162(3859): 1243-1248. doi: 10.1126/science.162.3859.1243

12- Harris, J.M. 2000. Basic Principles of Sustainable
Development. Global Development and Environment Institute,
Tufts University.

13- Hesari, E., Akhoond-Ali, A.M. and Maddah, M.A. 2024.
Simulating urban surface runoff and prioritizing low-impact
development methods using the SWMM model (Case study:
Neyshabur). Water and Irrigation Management, 14(2): 263-275.
doi: 10.22059/jwim.2023.366666.1111. (In Persian)

14- IPCC. 2021. Climate Change 2021: The Physical Science
Basis. Contribution of Working Group I to the Sixth Assessment
Report of the Intergovernmental Panel on Climate Change.
Cambridge University Press. doi: 10.1017/9781009157896

15- Jaberolansar, Z. and Irvani, M. 2005. Mountain celery, a
plant species at risk in the Central Zagros region. Educational and
Extension Publication, Isfahan University of Technology: 39. (In
Persian)

16- Jafari, A. 2005. Geotourism of Iran, Volume 1: Mountains
and Oronymy of Iran. Gitashenasi Publications, Tehran. (In Persian)

17- Jafai, M. and Shojacifard, Z. 2022. Capacity assessment
and sustainable livelihood strategies in Dena watershed. Physical
Geography Research, 54(3): 89-106. (In Persian)

18- Jahantab, E., Sepehri, A., Hanafi, B. and Mirdilami, S.Z.
2010. Comparison of vegetation diversity in grazed and ungrazed
areas in mountainous rangelands of Central Zagros. Iranian Journal
of Range and Desert Research, 17(2): 292-300. (In Persian)

19- Kazemi, M. and Parhemat, J. 2020. Analysis of base flow
index in Karkheh basin. Journal of Water and Soil Conservation
Research, 27(4): 201-218. (In Persian)

20- Kazemi, S.E. 2005. Autecology study of Bilehr in rangeland

Ol ool (owsias 9 ool


http://dx.doi.org/10.22034.20.72.5
https://jwmsei.ir/article-1-1228-fa.html

[ Downloaded from jwmsei.ir on 2026-08-25 ]

[ DOI: 10.22034.20.72.5]

41- Wang, Z., Liu, J. and Li, J. 2022. A review of drought
monitoring using remote sensing and its application in water
resources management. Remote Sensing, 14(3): 650. doi: 10.3390/
rs14030650

42- Yousefi, M. et al. 2025. Linking water governance with
agricultural value chain for sustainable water resources management
in Najafabad watershed. Water Resources Management, 39(2):
445-462. doi: 10.1007/s11269-024-03987-6

43- Yousefi, S., Mirzaee, S. and Tarkesh, M. 2020. Modeling the
impacts of climate change on the potential distribution of Quercus
brantii in the Zagros Mountains, Iran. Forests, 11(7): 735. doi:
10.3390/£11070735

44- Zhang, X., Kang, A., Lei, X. and Wang, H. 2024. Urban
drainage efficiency evaluation and flood simulation using integrated
SWMM and terrain structural analysis. Science of The Total
Environment, 957: 177442. doi: 10.1016/j.scitotenv.2024.177442

45- Scheffer, M., Carpenter, S.R., Foley, J.A., Folke, C. and
Walker, B. 2001. Catastrophic shifts in ecosystems. Nature,
413(6856): 591-596. doi: 10.1038/35098000

46- Joshi, M., Kumar, P., Kumar, A., Singh, P.V. and Tomar, A.S.
2024. Erodibility prioritization and mapping of a mid Himalayan
watershed using technique of order preference by similarity to ideal
solution (TOPSIS). Asian Research Journal of Agriculture, 17(4):
927-939.

47- Lebowitz, S., Colloff, M.J., Grafton, R.Q. and Williams, J.
2021. Adaptive governance in the Murray-Darling Basin: Lessons
for transboundary water management. Water Policy, 23(2): 321-
338. doi: 10.2166/wp.2021.235

48- Sandelowski, M. and Barroso, J. 2007. Handbook for
Synthesizing Qualitative Research. Springer Publishing Company,
New York. doi: 10.1891/9780826115249

VE+ 0 e —VY 5o — ienmy JU

\43

2020. Evaluation of soils under organic carbon supply in Shazand
watershed. Iranian Journal of Soil Science, 51(3): 567-582. (In
Persian)

33- Pokharel, R., Tiwari, K.R. and Timilsina, Y.P. 2020.
Assessment of watershed management practices on livelihood
and ecosystem services in the mid-hills of Nepal. Environmental
Challenges, 1: 100003. doi: 10.1016/j.envc.2020.100003

34- Pour Esmaeil, M., Salajegh, A., Malekian, A. and Keshtkar,
A. 2023. Sensitivity analysis of input variables of SWMM model in
estimating urban floods in Azimieh region of Karaj. Iranian Journal
of Watershed Management Science and Engineering, 17(62): 33-
40. doi: 10.22034/17.62.33. (In Persian)

35- Pourmohammadi, S., Ghodrati, M., Jafari, H. and Soleimani,
K. 2017. Assessment of desertification status in Chamshor
watershed using IMDPA model. Journal of Watershed Engineering
and Management, 9(4): 512-526. (In Persian)

36- Rahimi, D. and Fatemi, M. 2021. Geomorphological
classification and mapping of Central Zagros Mountains using
object-based image analysis. Geopersia, 11(2): 299-314. doi:
10.22059/geope.2021.321587.648574

37- Sadeghi, S.H., Moghadam, E.S. and Delavar, M. 2023.
Linking soil and water conservation to livelihood improvement
in rural Iran: A multi-criteria analysis. Agricultural Water
Management, 276: 108053. doi: 10.1016/j.agwat.2022.108053

38- Shakhabadi, M., Khademi, H., Karimian Eghbal, M. and
Nourbakhsh, F. 2007. Effect of climate and long-term exclosure
on some biological indicators of soil quality in parts of Central
Zagros rangelands. Journal of Agricultural Sciences and Natural
Resources, 11(41): 103-115. (In Persian)

39- Todd, D.K. and Mays, L.W. 2018. Groundwater Hydrology
(4th ed.). John Wiley & Sons. doi: 10.1002/9781119183934

40- Torabi Podeh, H. and Emamgholizadeh, S. 2015. Trend
analysis of discharge changes in rivers north of Dez River
basin using TFPW-MK method. Iranian Journal of Watershed
Management Science and Engineering, 9(30): 39-55. doi: 10.22092/
ijwmse.2015.101345 (In Persian)

Ol ool (owsias 9 ool


http://dx.doi.org/10.22034.20.72.5
https://jwmsei.ir/article-1-1228-fa.html
http://www.tcpdf.org

