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Extended Abstract

Introduction: Watershed degradation is a critical environmental issue with significant impacts on water resources,
local livelihoods, and ecosystem sustainability. These impacts include reduced water quality and quantity, soil
erosion, decreased agricultural productivity, and disrupted ecological balance. The I[lam Dam watershed, affected
by land-use changes, overexploitation of natural resources, and unsustainable human activities, has faced
numerous challenges in recent years. This study aims to identify and assess the roles of human and environmental
factors in the degradation of the Ilam Dam watershed.

Materials and methods: To achieve this, the study began with a comprehensive review of scientific literature to
understand the factors contributing to watershed degradation. Additionally, consultations with local experts and
residents were conducted to incorporate their insights and experiences. Field research, on-site visits, and analysis
of previous studies and reports were also integral to identifying degradation factors. Two main categories of factors
were identified: environmental and human-induced. Environmental factors included climate change,
physiography, geology (rock type), and tectonics, with a total of 12 indicators. Human-induced factors
encompassed high population growth and migration, infrastructure and settlement development, livestock farming,
and agriculture, with 25 indicators. These indicators reflect the impacts of agricultural activities, infrastructure
development, and land-use changes driven by population growth. The Analytical Hierarchy Process (AHP) and
Expert Choice software were used to weigh and prioritize these factors. Expert judgments were collected through
questionnaires distributed to 10 experts and university faculty members, providing accurate weights for each factor
and indicator. These results formed the basis for developing strategies and management solutions to mitigate
degradation and enhance the health of the Ilam Dam watershed.

Results and Discussion: The analysis revealed that climate change, with a weight of 0.550, was the most influential
environmental factor contributing to watershed degradation. Among its indicators, drought (weight: 0.708) was
the most critical, significantly affecting precipitation and water resources. In the physiography sub-criterion, steep
slopes (weight: 0.723) were identified as a primary factor, increasing soil erosion and surface runoff. In geology,
erosion-prone formations (weight: 0.708) accelerated soil erosion and land vulnerability. In tectonics, fracture
density (weight: 0.731) reduced land stability and exacerbated degradation. Among human-induced factors,
agriculture (weight: 0.566) was the most influential. Encroachment on natural resources and land conversion
(weight: 0.337) were significant under high population growth and migration. The expansion of residential areas
(weight: 0.651) was a key indicator in infrastructure development. Input consumption in livestock farming (weight:
0.416) and excessive water extraction in agriculture (weight: 0.395) also significantly impacted the watershed's
natural resources and environmental health. These findings provide essential guidelines for planning and managing
natural resources in the llam Dam watershed.

Conclusion: This study highlights climate change and agriculture as the most significant environmental and human
factors, respectively, driving the degradation of the Ilam Dam watershed. These findings underscore the need for
improved natural resource management and sustainable strategies to mitigate these impacts. Comprehensive
management programs are recommended to address climate change effects, enhance agricultural practices, and
prevent further degradation. This research serves as a valuable guide for policymakers and managers in protecting
and managing the Ilam Dam watershed effectively.
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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.

Keywords: Ecosystem Sustainability, Integrated Watershed Management, Released Threshold, Resilience
Threshold, Watershed Elasticity.
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Hydroclimatic Hydrology Climatic Index
O VU SR AR VAS S T Cr sl STy fl) Jeiee  Shiesep  JlaSis 3 o GpSopis  Liwgie Sasl WYl sbe V;:i’;:le
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




ol o slo)lae (B 5l eslital b (635 o bl WiLs pdul 039 abias 2L, Y

=Y sV el wslele, dliul L 28,5
SLeladl plxil (sly 9o 9 Jsl Zaslsl b aloysl
Jol> s (o) Jlnllb 5 25 0 58 (o o
ol o9 3l osliiul b lasul 5 sanncaslyl
2l Jelows el (55,5050 b, A b glica SLals
ol olin; byl L, 5l Jeol ganaglsl
Ol S Cagdsl LYY sulng as ol plas
L oS 5y50,0 .Cwl cols plais! ogs a1, 5Ll
» sileley g (e sl oy p 4y

20 5158 Sl slacagls]

oy e a9 (L))
el anay A sbay a8y o
Jase b lawgie Comsg o ai5le )*?UT PRI PPRVES
Q) ol az 0 G STy cl < IOA goue
039> QS}S)"’ d.laL..c as sl ULW.').QV JS....; I o
4 Sl Gl ooelilyyann by Wils 5ol

Lol ails ol 0j9> Gblio ple

& = 3
Wilh el Bl ol gaucy ol
Ao ale sl gancaglyl Jgens sl sog, olal

Potential Evapotranspiration Jwts 3,5 5 x>
Mean Rainfall Lwge Sw)b
Runoff Depth <Uls, gl
Palmer Drought i Jlsizs

Specific High Flow Discharge 35
Evaporation to Precipitation o2, 4y Cows
Normal Discharge Jb; aasis 2o

Specific Sediment eks s,

Soil Erosion o=l ol

Mean Temperature <Yl sl

solSlg o (sl puiio
Hydroclimatic Variables

5.7
6.7
7.5
8.9
9.4
9.8
10.6
135
13.9
14.0

5 10 15

Contribution Rate < ,Liwe ¢y o

S350 bl ijld sl 09 (canlBlyyaud (o1l § SLb puiho <5 jLine -F JSCi
Figure 4- Contribution of Hydroclimatic Variables to the Viability of the Shazand Watershed, Markazi
Province, Iran

Ul el > Ll s b Ll 5l as oyl
Sundy 5l by Jsb 0 sille, g syl Ll
Slhess loy Job )0 9 0098 Jloys5 0 (95
ssee Jleiml g ol oas ezt |y 60l (655)s
@by Jobo & g nl o ilele, eogams

RUIWW | PN e

153U sl (coudBlgjund (oo lms ) Gy oyl
uaya?ddj VO 9 IR A AL AR LgLQ).,.?uT).l)
50 b Ll o (F JSe) VY e A sl
@by B 5l (g w)ls )13 a9 (Sundg Lo

Gyt 4 azg LYY Gesulng cdS Olgiee om
aliwl 5l (6 yin alold a5 cul s psul p) ol
Gy ol Ko glepsuln) 4 cas sl
b ol (5,98 4295 aiojls 5 Suo3 (s3lule, aslnl
ooty opl o T oe 4 6255l o] lule,
Lpsye 09,5 S5k 4 Ol oo (g pae SLaldl
o 65l sloailale ) ooliul o arddl ol oui

3,5 0,Lil Odws @8lge yo0 Sl o33 5 ol L

(FEXCE RV P S IN PYROF S| O PR TN 7Y
Ve el 659l e oliw) soucaglyl 4 axg



Y\ VEF 5l cpsm o)l ey Jlo el sloojs qalz o e

G ol a1y ol yse b
s (V-V9) ol,Kea 5 Davudirad sla iasy
3 255wl 09> 40 (Y4 VA) ) SKe 9 Hazbavi
» 4y bl e pae Lo 4 bawgie Sk
2 oml il L hole canlllaesd)ge 0,98 Jobo
Orzed el oal (B)IF g bl b e (e
S 2 o e Jloyi dariie 0 85 ol
Phillips et al.,) <ol poul o359y 00 Cundyg
Rouhani ;Butchart-Kuhlmann et al., 2018 ;2016
eollg,onn sliwss ,o 1, 095 3L (et al., 2019
LL5 )| o o .l ools oylis ogsas aijle sl
o 2l Bas L (Y- VA) o Kan 4 Kelly
355,8 le se; aols a3 Lo 5l eslinul b ailsss,
2 Sa9re Sl psie I (S plgieas dasin g3 oS
Sl lama ailbog, Sojelg o Cundy cras
@ sradlie plo 4 Cod e Sobles 5o g

@by 2l a9 b))
Gble hogh (nl @mls & ey b i ooallly o
oellsyne gl WL sl ejem 5355
Sl ails 50l 0je> sblie plo 4 cod Sl
Sadeghi asllas gl b yol> iagh 5l ol bl
Ll 1ol o 50 9529 0 g (Y1) o) Ke2 4
g Ferrera LLs | o 0.0, il 055 sl
S pxio g sonlBl Julge aszdl o (Y-Y) o ) Sen
Koy 2 1) U eSS bwgie S (Jlsas
obial slaatdh (2 g Wl Giale b g (o) o )55
S30bLe ol cdillas gy cnl 5l Jol> b b
ool Jelge oz Sboj 5 G Dl
pac ol JLss 4 4 (YY) ), SKen 4 Hakimdoust
limebl pas il el seiel o35 Lyls ol
Jeily il o] Jlos 4 g Sladl 6 )lo e 00 5o
soul oy calite Gleas ols Caws 5l sy
5l .(Min et al., 2011; Milly et al., 2015) 545 o

oo g asley

e s Ol i) omb e
s b loyseln; ez ¥ 50 YV Glajsuly;
Geon @i wdlbee (Omb rdies) YL
03 ol 51 S 55 (VYY) o Kea ¢ Mirchooli
2l o5l ot Jlais 5 o slo g5 o5 o
Sl @il Coll camsg by Job o sl )
@ axg g ooalilynee ol 2L L IS sk
1y soelilyyone Lol olgi go slocaslsl lazsul s
loyseln) ple b awlie 0 @pSpir Ojpo @
59,5 K03 ol el a |y lapsul g ols s
szl glp awisy Seu |, Lmﬁ_ﬁgiﬁ} s Cdl>
b plepiie & azg i)y 0 cwt
00T SaS 500 (5l yuiiie s Connd VL (6 0y s
@ & Olgee SRosh ol @bl 4 4z gl L o valss
Slaysie Gl 4 Gl Gl 9 Jloy aasie
Ly s Gl Ghel LYo 5 (o 05 o lal S5
Dl 5 ailase o hlise mlio (578 4 s e
ol Sl g ol cans Sigdgyiee @y 2 O
Sl 0 @ls Vg7 ¥ Glagsul g )0 @ ndy s
oesn Lly cnl jo el sgpde il Jaie
a5 09 ol 5l S 5 (0 1) o], Ken g Sadeghi
St plio 5505 Jdo 4 635 0 slaceens
Jbey dasein 20 e polul 3 @Vb pdy pois
0l bl o Sldllas S50 5l sl 0095 IS 55
Newson et al., 1997; Foushee, 2010;) zls
4 a5 (Phillips et al., 2016; Hazbavi et al., 2018
arwg Hje Slly, eli)l g (o0 ndy e
3ol oSty sl o 5 e
Syt 3l 5l 18, b cslite (5 e Slolad

Alosgas Sllgy glas )l g o0 5

S o G )l oy lawwlio Ll
& a5 bbb sl p ) (o biws 50 (ooulBlgyusn
Jeily 3,259 e (sl yuaite 25 lke 2oy s
o= 0 GJ‘KJ?L" RreS lwgie SK)L



ol o slo)lae (S 5l eslital b (655 o ylial wi3ls sl 039 aliws 2,1 YY

cov gbable il cdl 5 (SSy
G.ng.)‘)‘ alox 3l was oo iy, bld Lo poe

@l G e Copde jo ailg e ol

parein b Giogh onl gl 4 as g b andl asils
5 leyiie glule, 5 splol slbabnl us
Coxdy Olgiee (b s Lol awlis
3l SGoy gyslolb albiwl 4 1) oy slaysul s
G & e 9,5 5pSslr aldle gilule,
1 oanie elge o 5 juel el Sz
Bl b sl b aolr 23 <0 0 Skee
el Conde 50 Wlgi oo o la ki oaled

a5l 5o Jlewy psul 0je>

&l Fowlws

Jhoadls ¥ sg3 p il alie Baiy
5 e San oAl spe 5 sobe slacules
(INSF) ;925 ()l ,4lid g o)) Simg 5| Colos Ggoio
b TV YOF ojlas 4y cimghy ik sz bz 5o
S8 g Sis dlie Jgl odiugsi (6550 0y90
S les

References

Amirnejad, H., Hosseini, S., & Saberi, M.
(2021). The Role and Importance of
Ecological, Economic, Technical and
Social Criteria and Indicators to Reduce
Flood Damage in Iran. Environmental
Researches, 12(23),233-244. (In Persian)

Bahlekeh, M., & Sadeghi, S.H.R. (2023).
Watershed  Viability:  Concept and
Necessity. Extension and Development of
Watershed Management, 11(40), 15-21.
(In Persian)

Balsalobre-Lorente, D., Abbas, J., He, C., Pilar
L., & Shah, S.S.R. (2023). Tourism,
urbanization and natural resources rents
matter for environmental sustainability:
The leading role of Al and ICT on
sustainable development goals in the
digital era. Resources Policy, 82, 103445.
https://doi.org/10.1016/j.resourpol.2023.1
03445

Butchart-Kuhlmann, D., Kralisch, S., Fleischer,
M., Meinhardt M., & Brenning, A. (2018).

= shsa )-*-70] 0397 S Ll pl sy o950
Ll (oldlas jo g ol walgss al)l Jed LB

Tee Sy pde slp s5lule) 5 655lol slaaitin]
S algs 00T S Lo sl

Jol5 S50 2y 5l lbls Jlas o lajesul g o
lo 25 a4y STy o sesul bl olsy 5 Conds Sl
Sl e Jodod g (ol 0,505, Lly cpl jo 550
SIS Wlgige samul ojem wliio ;o (] 5o %
bl all Baa pl 4 s 6l Fse oSl
Slp ol axdlas wijls ),:u—l 059> 5,b WM

Oz 1 oolaiwl b w.l.’éb)..\.:_m g oy 6_31.3)’)|
Al plil gilola, g 6)51%’[3 asle] (e bl

AT Lo, bedloy; wpyaby ool J o

ASGIlD)O | G)l...m.)‘ quB u,uLw‘ » l—“)j)—’
ol o Slus! slacudled wais 5 olse g ol Sblug

3wl ools s | Gwli.:b‘gﬂ’ sldcgas 09

9 b mle plpyaly 9 plpae S ol
S oy slio 6)-5r°-*-°-4-’ 5 )9-]4-*-"" &S w*-’)-la-*m
g Coxbhd poe (e 4 azg b b slras e

Multicriteria decision analysis framework
for hydrological decision support using
environmental flow components.
Ecological Indicators, 93, 470-480.
https://doi.org/10.1016/j.ecolind.2018.04.057

Chai, L.H., & Lha, D. (2018). A New Approach
of Deriving Indicators and Comprehensive
Measure for Ecological Environmental
Quality Assessment. Ecological
Indicators, 85, 716-728.
https://doi.org/10.1016/j.ecolind.2017.11.039

Chamani, R., Sadeghi, S.H.R., Vafakhah M., &
Naghdi, M. (2022). Reliability, resilience
and vulnerability of Chalous Watershed
based on Drought Index. Watershed
Engineering and Management, 14(1), 65-75.
https://doi.org/10.22092/ijwmse.2021.352
600.1855 (In Persian)

Chen, J., Yin S, & Yang, X. (2023). The impact of
adaptive management on community
resilience in arid rural areas facing
environmental change: An integrated



https://doi.org/10.1016/j.resourpol.2023.103445
https://doi.org/10.1016/j.resourpol.2023.103445
https://doi.org/10.1016/j.ecolind.2018.04.057
https://doi.org/10.1016/j.ecolind.2017.11.039
https://doi.org/10.22092/ijwmse.2021.352600.1855
https://doi.org/10.22092/ijwmse.2021.352600.1855

v VEF 5l psms o)l oy Jlo sl sloojom qaler Sy e

analytical framework. Environmental Science
& Policy, 150, 103589.
https://doi.org/10.1016/j.envsci.2023.103589

Davudirad, A.A., Sadeghi, S.H., & Sadoddin,
A. (2016). The impact of development
plans on hydrological changes in the
Shazand Watershed, Iran. Land
Degradation & Development,1236-1244.

https://doi.org/10.1002/1dr.2523

Desmet, P.J.J., & Govers, G. (1996). A GIS
procedure for automatically calculating the
USLE LS factor on topographically
complex landscape units. Soil and Water
Conservation, 51(5), 427-433.

Fan, L., & Wang, D. (2024). Natural resource
efficiency and green economy: Key
takeaways on clean energy, globalization,
and innovations in BRICS
countries. Resources Policy, 88: 104382.
https://doi.org/10.1016/j.resourpol.2023.1
04382

Ferrara, A., Salvati, L., Sateriano A., & Nole, A.
(2012). Performance evaluation and costs
assessment of a key indicator system to
monitor desertification vulnerability.
Ecological Indicators, 23, 123-129.
https://doi.org/10.1016/j.ecolind.2012.03.015

Foushee, A. (2010). Identifying ecological
indicators of climate change and land use
impacts to a coastal watershed. University
of Vermont, Project, 60.

Hakimdoust,S. Y. , Pourzeidi,A. & Gerami,M. S
(2017). Spatial analysis of showers in
Mazandaran Province in the GIS environment.
Geographical Data (SEPEHR), 26, 191- 203.
https://doi.org/10.22131/sepehr.2017.27477
(In Persian)

Hall, W.J., Borgomeo, E., Bruce, A., Di Mauro, M.,
& Mortazavi Naeini, M. (2019). Resilience of
water resource systems: lessons from England.
Water Security, 8, 43-58.
https://doi.org/10.1016/j.wasec.2019.100052

Hazbavi, Z., & Sadeghi, S.H.R. (2017).
Watershed health characterization using
reliability-resilience, vulnerability
conceptual ~ framework  based on
hydrological responses. Land Degradation
and Development, 28, 1528-1537.
https://doi.org/10.1002/1dr.2680

Hazbavi, Z., Ghabelnezam, E., Azizi, E.,
Sharifi, Z., Fathololoumi, S., & Nikoo.,
M.R. (2023). Assessment of ecological
quality in the Nir Watershed, Ardabil
Province. Watershed Management

oo g asley

Research, 36(3), 90-110.
https://doi.org/10.22092/wmrj.2023.3603
57.1494 (In Persian).

Hazbavi, Z., Keesstra, S.D., Nunes, J.P.,
Jantiene, B., Gholamalifard, M., &
Sadeghi, S.H.R. (2018). Health
comparative comprehensive assessment of
watersheds  with  different  climates.
Ecological Indicators, 93, 781-790.
https://doi.org/10.1016/j.ecolind.2018.05.078

Hejabi, S., Irannejad, P., & Bazrafshan, J.
(2018). Modification of the Palmer
Drought Severity Index (PDSI) based on
Atmosphere-Land  Surface Interaction
Scheme (ALSIS) in Karkheh River
Basin. Iran-Water Resources
Research, 14(3), 170-183 (In Persian)

Hejazi, A., & Mezbani, M. (2016). The
estimation of runoff volume and maximum
discharge by using curve number (CN)
Method (case study in Darrehshahr
Drainage Basin). Hydrogeomorphology,
2(5), 63-81. (In Persian)

Hoseinzadeh, M.M., Nosrati, K., & Imeni, S.
(2018). Determining curve number and
estimating runoff yield in hesarak
catchment.  Applied Researches in
Geographical Sciences, 18(51), 133-150.
https://doi.org/10.29252/jgs.18.51.133 (In
Persian)

Kelly, N.E., O’Connor, E.M., Wilson, R.F.,
Young, J.D., Winter, J.G., & Molot, L.A.
(2016). Multiple stressor effects on stream
health in the Lake Simcoe Watershed.
Great Lakes Research, 42(5), 953-964.
https://doi.org/10.1016/j.jglr.2016.07.007

Khakipour, N. (2024). Variability of some soil
quality indicators under different land uses
in a part of Lahijan region, Gilan
province. Agricultural Engineering, 47(1),
19-34.
https://doi.org/10.22055/agen.2024.45535
.1700

Khan, R., & Gilani, H. (2021). Global drought
monitoring with big geospatial datasets
using Google Earth
Engine. Environmental ~ Science  and
Pollution Research, 28, 17244-17264.
https://doi.org/10.1007/s11356-020-
12023-0

Kiani Harchegani, M., Sadeghi, SHR., &
Falahatkar, S. (2019). Comparative
analysis of soil erodibility factor in
Shazand Watershed. Ecohydrology, 6(1),



https://doi.org/10.1016/j.envsci.2023.103589
https://doi.org/10.1002/ldr.2523
https://doi.org/10.1016/j.resourpol.2023.104382
https://doi.org/10.1016/j.resourpol.2023.104382
https://doi.org/10.1016/j.ecolind.2012.03.015
https://doi.org/10.22131/sepehr.2017.27477
https://doi.org/10.1016/j.wasec.2019.100052
https://doi.org/10.1002/ldr.2680
https://doi.org/10.22092/wmrj.2023.360357.1494
https://doi.org/10.22092/wmrj.2023.360357.1494
https://doi.org/10.1016/j.ecolind.2018.05.078
https://doi.org/10.29252/jgs.18.51.133
https://doi.org/10.1016/j.jglr.2016.07.007
https://doi.org/10.22055/agen.2024.45535.1700
https://doi.org/10.22055/agen.2024.45535.1700
https://doi.org/10.1007/s11356-020-12023-0
https://doi.org/10.1007/s11356-020-12023-0

ol yans slo)loe (S 5l eolital b (635 o bl WLs ul 039> abian 2bj,l YF

153-163.
https://doi.org/10.22059/ije.2018.269592.
985 (In Persian)

Liu, J., Loan, V.T.K., Mousa, S., Ali, A., Muda,
I., & Cong, P.T. (2023). Sustainability and
natural  resources  management in
developed countries: The role of financial

inclusion and human
development. Resources Policy, 80,
103143.

https://doi.org/10.1016/j.resourpol.2022.1
03143

Loucks, D.P. (1997). Quantifying trends in
system  sustainability.  Hydrological
Sciences, 42 (4), 513-530.
https://doi.org/10.1080/02626669709492051

Lu, L., Wang, R., Zhang, Y., Su, H., Wang, P.,
Jenkins, A., Ferrier, R., Bailey, M., &
Squire, G. (2015). Ecosystem health
towards sustainability. Ecosystem Health
and Sustainability, 1(1),1-15.
https://doi.org/10.1890/EHS14-0013.1

Mahdavi, M. (2001). Applied hydrology.
University of Tehran, 342 p. (In Persian).

Milly, P.C., Betancourt, J., Falkenmark, M.,
Hirsch, R.M., Kundzewicz, Z.W.,
Lettenmaier, D.P., & Krysanova, V.
(2015). On critiques of stationarity is dead:
water management? Water Resources
Research, 51, 7785-7789.
https://doi.org/10.1002/2015WR017408

Min, S.K., Zhang, X., Zwiers, F.W., & Hegerl,
G.C. (2011). Human contribution to more
intense precipitation extremes. Nature,
498, 378-381.
https://doi.org/10.1038/nature09763

Mirchooli, F., Sadeghi, S.H.R., & Khaledi
Darvishan, A. (2022). Comparative
analysis of the effect of different
algorithms for calculating the topographic
factor on the amount and spatial
distribution of soil erosion in the Shazand
Watershed, Iran, Watershed Engineering
and Management, 14(2), 232-242.
https://doi.org/10.22092/ijwmse.2021.341
236.1753 (In Persian)

Mirchooli, F., Sadeghi, S.H.R., Darvishan,
AK. & Strobl, J. (2021). Multi-
dimensional assessment of watershed
condition wusing a newly developed
barometer of sustainability. Science of the
Total Environment, 791, 148389.
https://doi.org/10.1016/j.scitotenv.2021.1
48389

Mohammadi Ostadkelayeh, A., Toomaj, A.,

Mehrabi Nia, F., & Bahlake, M. (2022).
Investigating the Relationship Between
Spatial ~ Resilience and  Individual
Resilience of Areas Subject to
Resettlement Plan (Case Study of
Northeastern Flooded Areas of Golestan
Province). Geography and Environmental
Hazards, 11(2), 127-142.
https://doi.org/10.22067/geoeh.2022.7335
0.1128 (In Persian)

Mousavi, S.K., Tabesh, M.R., Lahijanian, A.,
Jozi, S.A., & Mirfakhraei, S.H. (2021).
Establishment and Selection of Strategy
for Improve Resilience of Yazd Ardakan
Plain Water Resources. Geographical
Space, 73 (21), 103-120. (In Persian).

Newson, M. (1997). Land, water and
development: Sustainable management of
river basin systems. Second Edition, ISBN
0-203-44352-7 Master e-book ISBN,
London and New  York, 460.
https://doi.org/10.22092/ijwmse.2018.120
288.1427

Phillips, 1.D., Davies, J.M., Bowman, M.F., &
Chivers, D.P. (2016). Macroinvertebrate
communities in a Northern Great Plains
River are strongly shaped by naturally
occurring suspended sediments:
implications  for  ecosystem  health
assessment. Freshwater Science, 35, 1354-
1364. https://doi.org/10.1086/689013

Renard, K.G., Foster, G.R., Weesies, G.A.,
McCool, D.K., & Yoder, D.C. (1997).
Predicting soil erosion by water: a guide to
conservation planning with the Revised
Universal Soil Loss Equation (RUSLE).
Washington, DC: US Government Printing
Office, 703, 384.

Roose, E. (1977). Erosion et ruissellement en
Afrique de [D’ouest-vingt annees de
mesures en petites parcelles
experimentales. Pour Faire Face A’ Ce
Proble’'me Pre’occupant, ’ORSTOM et
Les Instituts Travaux et Documents de
I’ORSTOM. Earth sciences, 78, 108.

Rouhani, H., Fathabadi, A., Bahlekeh, M., &
Seyedian, S.M. (2019). Analysis of
projected impacts of climate change on
hydrological behavior of catchments based
on signature indices in the Arazkoose
Watershed. Water and Soil Science, 29(4),
97-108. (In Persian)

Sadeghi, S.H.R., Hazbavi, Z., & Gholamalifard,
M. (2018). Dynamic health zoning of
Shazand watershed based on characteristic



https://doi.org/10.22059/ije.2018.269592.985
https://doi.org/10.22059/ije.2018.269592.985
https://doi.org/10.1016/j.resourpol.2022.103143
https://doi.org/10.1016/j.resourpol.2022.103143
https://doi.org/10.1080/02626669709492051
https://doi.org/10.1890/EHS14-0013.1
https://doi.org/10.1002/2015WR017408
https://doi.org/10.1038/nature09763
https://doi.org/10.22092/ijwmse.2021.341236.1753
https://doi.org/10.22092/ijwmse.2021.341236.1753
https://doi.org/10.1016/j.scitotenv.2021.148389
https://doi.org/10.1016/j.scitotenv.2021.148389
https://doi.org/10.22067/geoeh.2022.73350.1128
https://doi.org/10.22067/geoeh.2022.73350.1128
http://geographical-space.iau-ahar.ac.ir/article-1-3711-en.pdf
http://geographical-space.iau-ahar.ac.ir/article-1-3711-en.pdf
http://geographical-space.iau-ahar.ac.ir/article-1-3711-en.pdf
https://doi.org/10.22092/ijwmse.2018.120288.1427
https://doi.org/10.22092/ijwmse.2018.120288.1427
https://doi.org/10.1086/689013

Yo VEF 5l psms o)l oy Jlo sl sloojom qaler Sy e

discharges of low and high water.
Watershed Engineering and Management,
11(3), 589-608.
https://doi.org/10.22092/ijwmse.2018.120
288.1427 (In Persian)

Sadeghi, S.H.R., Tavoosi, M., Zare, S,
Beiranvandi, V., Shekohideh, H., Akbari
Emamzadeh, F., Bahlekeh, M., Khorshid
Sokhangoy, F., & Chamani., R. (2022).
Evaluation and variability of flood-
oriented health of Shiraz Darwazeh Quran
Watershed from watershed management
structures. Water and Soil, 36(5), 61-577.
https://doi.org/10.22067/jsw.2022.78150.
1190 (In Persian).

Sadeghi, S.H.R., Davudirad, A., Sadoddin, A., &
Paimozd, S. (2017). Trend of changes in land
degradation index in Shazand Watershed,
Markazi Province. Watershed Engineering
and Management, 9(4), 383-397.
https://doi.org/10.22092/ijwmse.2017.113
459 (In Persian)

Sadeghi, S.H.R., Hazbavi, Z., & Gholamalifard,
M. (2019). Interactive impacts of climatic,
hydrologic and anthropogenic activities on
watershed health. Science of the Total
Environment, 648, 880-893.
https://doi.org/10.1016/j.scitotenv.2018.0
8.004

Sadeghi, S.H.R., Hazbavi, Z., & Gholamalifard,
M. (2019). Zonation of health dynamism
for the Shazand Watershed based on low
and high flow discharges. Watershed
Engineering and Management, 11(3), 589-
608.
https://doi.org/10.22092/ijwmse.2018.120
288.1427 (In Persian)

Seddighi, H., & Seddighi, S. (2020). How much
the Iranian government spent on disasters
in the last 100 years? A critical policy
analysis. Cost effectiveness and resource
allocation, 18, 1-11.
https://doi.org/10.1186/5s1296202000242-8

Silabi, M.Z., Sadeghi, S.H.R., & Vafakhah, M.
(2025). Soil erosion elasticity initiative for
prioritizing sub-watersheds. International
Soil and Water Conservation Research,
779-787.
https://doi.org/10.1016/j.iswcr.2024.12.00
1

Solaimani Sardoo, F., & Broumand, N. (2019).

oo g asley

Study the role of outlying data in
hydrological frequency analysis using L-
moments in Halilroud Basin. Watershed
Management Research, 1(2), 95-108.
https://doi.org/10.2166/wcc.2024.310 (In
Persian)

Troeh, F.R., Hobbs, J.A., & Donahue, R.L.
(1999). Soil and water conservation:
Productivity and environmental
protection. Prentice-Hall, Inc.

Vahidi, M., Khalili, R., Vadiea, S., & Hazrati
Someeh, Z. (2024). Anthropological study
of social resilience opportunities and
threats in North
Khorasan. Anthropological
Research, 14(1), 194-217.
https://doi.org/10.22059/ijar.2024.377244
.459878 (In Persian)

Vrsmarty, C.J., Pahl-Wostl, C., & Bhaduri, A.
(2013). Water in the Anthropocene: New
Perspectives for Global Sustainability.
Current  Opinion in  Environmental
Sustainability, 5(6), 535-538.
http://doi.org/10.1016/j.cosust.2013.11.01

Wang, Y., Shi, F., Yao, P. Sheng, Y., & Zhao,
C. (2024). Assessing the evolution and
attribution of watershed resilience in arid
inland river basins, Northwest
China. Science of The Total
Environment, 906, 167534.
https://doi.org/10.1016/j.cosust.2013.11.011

White, H.J., Gaul, W., Leon-Sanchez, L.,
Sadykova, D., Emmerson, M.C., Caplat,
P., & Yearsley, J.M. (2022). Ecosystem
stability at the landscape scale is primarily
associated with climatic
history. Functional Ecology, 36(3), 622-
634. https://doi.org/10.1111/1365-
2435.13957

White, K.J. (1992). The Durbin-Watson test for
autocorrelation in nonlinear models. The
Review of Economics and Statistics, 74(2),
370-373. https://doi.org/10.2307/2109675

Yang, X., Scuderi, L., Paillou, P., Liu, Z., Li,
H., & Ren, X. (2011). Quaternary
environmental changes in the drylands of
china- A critical review. Quaternary
Science Reviews, 30(23), 3219-3233.
https://doi.org/10.1016/j.quascirev.2011.0
8.009



https://doi.org/10.22092/ijwmse.2018.120288.1427
https://doi.org/10.22092/ijwmse.2018.120288.1427
https://doi.org/10.22067/jsw.2022.78150.1190
https://doi.org/10.22067/jsw.2022.78150.1190
https://doi.org/10.22092/ijwmse.2017.113459
https://doi.org/10.22092/ijwmse.2017.113459
https://doi.org/10.1016/j.scitotenv.2018.08.004
https://doi.org/10.1016/j.scitotenv.2018.08.004
https://doi.org/10.22092/ijwmse.2018.120288.1427
https://doi.org/10.22092/ijwmse.2018.120288.1427
https://doi.org/10.1186/s1296202000242-8
https://doi.org/10.1016/j.iswcr.2024.12.001
https://doi.org/10.1016/j.iswcr.2024.12.001
https://doi.org/10.2166/wcc.2024.310
https://doi.org/10.22059/ijar.2024.377244.459878
https://doi.org/10.22059/ijar.2024.377244.459878
http://doi.org/10.1016/j.cosust.2013.11.01
https://doi.org/10.1016/j.cosust.2013.11.011
https://doi.org/10.1111/1365-2435.13957
https://doi.org/10.1111/1365-2435.13957
https://doi.org/10.2307/2109675
https://doi.org/10.1016/j.quascirev.2011.08.009
https://doi.org/10.1016/j.quascirev.2011.08.009

o
v €
Watershed W

Investigation of drought processes under climate change conditions in the future period
using IPCC sixth assessment report (Case study: Qaen synoptic station)
Majid Havangi, Mahdi Amirabadizadeh, Mahdi Dastourani*
Department of Water Sciences and Engineering, Faculty of Agriculture, University of Birjand, Birjand, Iran
*Corresponding author: mdastourani@birjand.ac.ir
(Received: 06 July 2024 Revised: 19 November 2024 Accepted: 11 December 2024)

Integrated Watershed Management, Autumn, 2025, 5(3), 36-52 Article Type: Research

< doi: 10.22034/iwm.2024.2033468.1161 Online ISSN: 2783-4581

Extended abstract

Introduction: The phenomenon of climate change, as one of the main drivers of the increase in greenhouse gases, has
a significant impact on extreme events such as floods and droughts. Therefore, investigating the impact of climate
change on these extreme phenomena is crucial for the planning and management of water resources in the future.
Drought, along with its effects on natural resources, agricultural production, and economic and social development,
is one of the fundamental challenges facing both Iran and the world. Since drought impacts various sectors of society—
such as water resources, agriculture, and industry—it is essential to monitor and assess this phenomenon both now
and, in the future, to plan effectively across different sectors. Considering that previous research relied on only one
AOGCM model, primarily using the fourth or fifth reports, this study utilizes five CMIP6 climate models while
incorporating the sixth assessment report. This research, therefore, discusses drought forecasting under climate change
conditions using five climate models and two emission scenarios at the Qaen synoptic station.

Materials and Methods: In this research, five large-scale models were used: ACCESS-ESM1-5, CNRM-CM6-1,
HadGEM3-GC31-LL, MRI-ESM2-0, and MPI-ESM1-2-L-R. Two emission scenarios, SSP5-8.5 (pessimistic) and
SSP2-4.5 (intermediate), along with the LARS-WG statistical downscaling method, were applied. First, the LARS-
WG model was evaluated using the basic data. After calibrating and validating the model, temperature and
precipitation parameters were produced for the future period. Then, the SPEI and SPI drought indices were calculated
and analyzed for the base period (1990-2020) and the future period (2025-2055).

Results and Discussion: The bR? values for the minimum and maximum temperatures were 0.99, and the RMSE
values for these temperatures were 0.308 and 0.384, respectively, indicating the high accuracy of the model in
downscaling temperature. For precipitation, the bR? value was 0.74, and the RMSE was 4.001, showing the model's
good performance in downscaling precipitation data for the base period. The amount of precipitation increased or
decreased depending on the emission scenario and the month. The simulated average temperature in both scenarios
shows an increasing trend compared to the base period. Based on the 12-month SPI index, the number of dry and wet
months increased relative to the base period. Additionally, the number of normal months in the future period decreased
compared to the base period in both the SSP2-4.5 and SSP5-8.5 scenarios. According to the SPEI index in both
scenarios, the number of dry months in the future period decreased compared to the base period, while the number of
wet months showed only a slight increase.

Conclusion: The LARS-WG model demonstrated good performance in downscaling precipitation and temperature
for the future period. The results indicate an increasing trend in average downscaled temperature in both scenarios
compared to the base period. Precipitation varied depending on the scenario and month. Findings revealed that the
frequency of wet and dry periods on a short-term scale (6 months) was higher than on a longer time scale (12 months),
suggesting that as the time scale increases, the frequency of wet and dry periods decreases, while their duration
increases. Furthermore, in the future period (2025-2055), the frequency of droughts is expected to decrease, but with
increased duration compared to the base period. The number of dry months in the future period will be significantly
reduced, while the number of normal and wet months will increase slightly. The most severe drought, characterized
by high continuity, is predicted to occur from 2045 to 2055.
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Table4- Evaluation of the LARS-WG model in the base period (1990-2020) using performance evaluation
measurement statistics
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Figure 3- Average monthly temperature (a) and average monthly precipitation (b) in the period 2025-2055
based on the group implementation of models and emission scenarios in comparison to the base period
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Table5- Characteristics of the investigated values in different time scales in the base and future periods with
SPI and SPEI indices
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Figure 4- Time series of potential evaporation and transpiration index in the base period (1990-2020)
in time scales 6 and 12 months
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Figure 5- Time series of potential evaporation and transpiration index (SPEI) in the future period (2025-
2055) in time scales 6 and 12 months based on SSP2.4-5 scenario
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Extended Abstract

Introduction: Social capital plays a significant role as a key factor in enhancing effective governance and sustainable
development in rural communities. Additionally, microcredit funds have been introduced as one of the strategies to
emphasize social capital in rural sustainable development projects. Therefore, assessing the impact of development and
progress initiatives in rural areas, with a focus on enhancing the social capital of microcredit fund members, is of great
importance. Hence, the present study examines the role of social capital among members of rural microcredit funds in
the target areas of the rural development and improvement plan in Bakharz County's rural systems, utilizing social
network analysis. The primary aim of this study is to identify the impacts of social capital on social relationships, local
participation, and changes in governance regimes across four villages in Bakharz County.

Materials and methods: The present study is a survey-based research that involves the collection of field data. Social
network analysis was employed to examine the relationships among the local community members of microcredit
funds in four villages: Arzaneh, Qaleh Now Aliyah, Nasratabad, and Nobahar Gholaman in the Bakharz County. it
also evaluate their social capital before and after the implementation of the rural development and improvement plan in
the county (2023 and 2024). Data were collected through structured network analysis questionnaires, and sampling
was carried out using the Krejcie and Morgan (1970) table, resulting in a total sample size of 181 individuals.
Subsequently, the UCINET6 network analysis software was used to calculate macro-level network metrics, including
network density, network centralization, reciprocity, link transitivity, and average geodesic distance. To analyze the
dynamics of the land governance regime before and after the implementation of the rural development and
improvement plan, two metrics- density and centralization- were used, and the governance regimes were identified and
analyzed.

Results and Discussion: The results showed that increasing social capital leads to improved social relationships and
resilience of local communities. The findings indicate age and gender diversity in the studied communities, where the
presence of young populations can be considered an advantage for social and economic development. However,
gender inequalities and the lack of women's participation in development activities can pose serious challenges for
good land governance in these communities. The increase in the network density index and the decrease in the average
geodesic distance in this study indicate improved social conditions and increased information flow speed in rural
networks after the implementation of the Abadani project and the advancement of rural systems, which helps the entry
of new knowledge and innovation. Additionally, the change in the governance regime from a centralized,
uncoordinated state to a multi-center system showed better power distribution and increased cohesion in the
community. Identifying key actors in social networks and strengthening their cooperation can also improve the social
and economic performance of communities and lead to a more effective transition towards good governance. These
findings emphasize that social capital is a fundamental factor in improving governance and reducing social
inequalities.

Conclusion: The findings demonstrate that increased social capital following the implementation of the rural
development and improvement plan in Bakharz County's four studied villages has not only contributed to improved
governance but could also serve as a suitable model for other rural areas. Therefore, it is recommended that
developmental programs in rural regions focus more on strengthening social capital to achieve good and sustainable
land governance. Furthermore, the transition from a centralized governance regime to a polycentric one—recognized
as the most efficient form of governance—stands out as one of the significant achievements of implementing the rural
development plan due to enhanced participatory culture and power distribution among rural communities facilitated by
microcredit funds. Special attention to empowering women and youth can further improve the social and economic
conditions within these communities.
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Figure 1- Location of the studied villages in Bakharz county
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Table 1- Characteristics of microcredit funds and the number of studied samples
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Table 2- Individual characteristics of the respondents in the studied villages
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Extended Abstract

Introduction: Natural resource management is considered the foundation of sustainable development. Therefore,
in a country like Iran, located in the water-stressed and tense region of the Middle East, water resource management
is of paramount importance. Knowledge of temporal changes in baseflow is crucial for effective water resources
management. Identifying the most suitable and optimal method for hydrograph separation and baseflow estimation
enables the accurate calculation of the baseflow index.

Materials and methods: In this study, nine recession filter algorithms were used to estimate baseflow. These
algorithms include Local Minimum, Sliding Interval, Fixed Interval, Eckhardt, Chapman, Chapman & Maxwell,
Lyne & Hollick, Furey & Gupta, and Boughton. Using these algorithms, daily baseflow was calculated for the
Kashkan watershed using daily discharge and rainfall data from 1999 to 2020. The Kakareza, Sarab Seid Ali,
Cham Anijir, Afrineh, and Pol-e-Dokhtar stations were investigated to separate baseflow in the Kashkan watershed.
The performance of the methods for separating baseflow in the hydrograph of the Kashkan watershed was assessed
using the Nash-Sutcliffe efficiency (NSE) coefficient and the R2 coefficient to select the most suitable filtering
method.

Results: Among the recession algorithms examined, the Furey & Gupta method estimated the lowest baseflow for
all five sub-watersheds. In the Afrineh sub-watershed, the Lyne and Hollick, Fixed Interval, and Sliding Interval
methods estimated baseflow as 36.41, 30.11, and 29.7 m¥/s, respectively. These methods attributed 85%, 82%, and
81% of the total flow to groundwater contributions. In the Cham Anjir sub-watershed, the highest annual average
baseflow values were obtained using the Lyne & Hollick, and Local Minimum methods, with values of 7.22, and
6.24 md/s, respectively. The variation in mean baseflow among different methods in the Cham Anjir sub-watershed
ranged from 17% to 94%. For the Kakareza sub-watershed, the highest annual average baseflow values were
observed using the Lyne & Hollick, and Sliding Interval methods, with values of 9.70, and 9.72 m%/s, respectively.
The variation in mean baseflow among different methods in the Kakareza sub-watershed ranged from 17% to 95%.
Similarly, in the Pol-e-Dokhtar sub-watershed, the highest values were obtained using the Lyne & Hollick, Fixed
Interval, and Sliding Interval methods, with values of 36.10, 34.40, and 34.40 m®s, respectively, and variations
ranging from 17% to 99%. In the Sarab Seid Ali sub-watershed, the Lyne & Hollick, Fixed Interval, and Sliding
Interval methods yielded the highest annual average baseflow values of 5.97, 5.95, and 5.94 m3/s, respectively,
with variations ranging from 17% to 92%. Based on the findings and evaluation criteria, the Local Minimum, Lyne
& Hollick, Sliding Interval, and Fixed Interval methods were identified as suitable for baseflow separation in the
studied sub-watersheds.

Discussion: Baseflow in the Kashkan watershed of Lorestan constitutes a significant portion of the flow. In the
majority of the methods examined in this study, it was also shown that baseflow accounts for more than 50% of
the streamflow throughout the year. In all studied sub-watersheds, the Lyne and Holick algorithm showed suitable
values for the NSE coefficient and R2. Therefore, this algorithm can be considered an appropriate method for
estimating baseflow in the Kashkan watershed. Considering the hydrological characteristics of the watershed, this
method can better simulate the natural fluctuations of baseflow.

Conclusion: The results of this study can inform baseflow contribution estimates and help in selecting appropriate
methods for flow separation in the hydrological modeling of rivers with varying discharge ranges in the Kashkan
watershed. The present research focused on differentiating water sources in the Kashkan watershed using digital
filtering methods. Future studies are recommended to explore other approaches, such as chemical methods and
tracers, for water source differentiation in the Kashkan watershed, and to compare the accuracy of these methods
with digital filtering techniques.
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Figure 1- The location of the Kashkan watershed in Lorestan Province and Iran
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Table 1- Characteristics of selected sub watershed of the study area
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Figure 3- Separation of base flow using all return filter methods in the desired sub-watersheds
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Figure 4- Comparison of base flow results from all methods in the desired sub-watersheds
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Figure 5- Comparison of water base in wet and dry seasons in the desired sub-watersheds
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Extended Abstract

Introduction: Groundwater resources in border areas have often been overlooked by managers and
policymakers due to challenges such as wide geographical spread, and the high costs associated with their
study. However, it is crucial to inform decision-makers about the potential of these resources to address water
scarcity issues. In the border areas of Razavi Khorasan Province, many farmers and ranchers lack access to
sufficient water for agriculture and livestock. Constructing underground dams in these regions can help store
significant portions of subsurface water flow in alluvial reservoirs, making it available for use when needed.
This study aims to identify and prioritize suitable sites for subsurface water harvesting using underground
dams in the border areas of Kalat and Sarakhs in Khorasan Razavi Province.

Materials and methods: In this study, Boolean logic was used to eliminate areas unsuitable for underground
dam construction. Five criteria—slope, geology, land use, distance from villages, and distance from roads—
were employed to locate potential sites. The Fuzzy-AHP method was then used to weight these factors and
identify susceptible areas. To prioritize the proposed sites, the Data Envelopment Analysis (DEA) method
was applied. DEA, a linear programming-based technique, categorizes suggested points into effective and
ineffective categories based on inputs such as dam construction costs, watershed area, precipitation, water
demand, and water supply costs. The output considered was the estimated volume of harvested water.

Results and Discussion: The results indicate that 58.6% of the study area is unsuitable for underground dam
construction, demonstrating the effectiveness of Boolean logic in reducing the workload of site selection.
The Fuzzy-AHP analysis revealed that geology and slope are the most influential factors, with weights of
0.395 and 0.268, respectively, while land use and distance from roads have the least impact, with weights of
0.07 and 0.097, respectively. Slopes of 0-3% were found to be most suitable due to minimal water flow
velocity, which facilitates the creation of effective reservoirs. Pasture land use was identified as ideal for dam
construction. Approximately 6.8% of the area has very high potential, and 11.7% has high potential for
underground dam construction. Using DEA, seven priority sites were identified for further investigation.

Conclusion: The study concludes that: (1). Farmers and ranchers in the border areas of Khorasan Razavi
Province, located on alluvial plains near dry rivers, lack access to sufficient water resources. Constructing
underground dams can store significant groundwater flows in alluvial reservoirs, providing a reliable water
source for agriculture and livestock. (2). Building underground dams in border areas can create employment
opportunities, increase the working population, and enhance regional security. This, in turn, will boost the
income and satisfaction of local residents. (3). Eliminating unsuitable areas for dam construction simplifies
analysis, reduces fieldwork, and lowers costs. (4). The use of DEA for prioritizing dam construction sites
represents a novel approach, offering a new perspective on site selection techniques.
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Table 2- Input and output values of CCR and AP methods
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Table 3- Ranking of suggested points for further studies
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Figure 5- View of selected points A: Kalatl, B: Kalat2, C: Kalat 4, D: Kalat 5, E: Kalat6, F: Sarakhs2, G:
Sarakhs3
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Extended abstract

Introduction: The Zagros forests, one of the largest and most significant vegetation zones in Iran, play
a vital role in sustaining natural resources and environmental stability. These forests provide critical
ecosystem services, including groundwater recharge, soil erosion reduction, climate regulation,
biodiversity conservation, and socio-economic benefits. Among the dominant species, Quercus brantii
(Persian 0ak) holds a crucial position, widely distributed across the Zagros forests. However, this
species has become highly vulnerable and is at risk of extinction due to threats such as overexploitation,
habitat destruction, and climate change. This study aims to model the distribution of Quercus brantii
using the maximum entropy (MaxEnt) method, evaluate the influence of various environmental
factors on its distribution, and produce an optimal distribution map for the species in Holilan County,
Ilam Province. The findings will support targeted conservation strategies and sustainable management
of Zagros forests.

Materials and Methods: To model the distribution of Quercus brantii in the forests of Holilan County,
Ilam Province, the MaxEnt method was employed. For model development, 75% of the data (89 pints)
were randomly selected as training data, and the remaining 25% (30 points) were used as test data for
independent model evaluation. The maximum number of background points was set to 10,000 with 15
repetitions. Nineteen climatic variables, three physiographic variables (elevation, slope, aspect), and
snow cover data were utilized. Initially, the desired environmental layers were prepared using ArcGIS
software, and then the MaxEnt model was used to assess the species’ current and future (2050-2070)
distribution. Model performance was evaluated using the Receiver Operating Characteristic (ROC)
curve and the Area Under the Curve (AUC) metric.

Results and Discussion: The evaluation of the modeling accuracy based on the ROC curve showed that
the model's accuracy was at an excellent level (AUC =0.947). The model identified annual temperature,
mean monthly temperature, isothermality, annual precipitation, and elevation as the most influential
variables, collectively explaining 58% of the distribution variance. Suitable habitats for Quercus brantii
covered 7,067 hectares (excellent potential) and 10,779 hectares (good potential), while 54,750 hectares
showed low-to-moderate suitability. The species primarily occurred at elevations between 1,000-2,339
meters, with higher prevalence on southern, eastern, and southeastern slopes. Presence peaked at slopes
up to 25%, beyond which habitat suitability declined.

Conclusion: The overall findings of this study highlight the significant role of variables such as annual
mean temperature, mean monthly temperature, isothermality, annual precipitation, and elevation in
modeling the distribution of Quercus brantii. The species is predominantly distributed in southern
aspects and at elevations ranging from 1,000 to 2,339 meters above sea level. This research provides
valuable insights into the ecological tolerance range of Quercus brantii in relation to environmental
variables, which can serve as a scientific basis for management decisions. The information obtained is
not only effective for prioritizing protected areas and implementing conservation and restoration
measures but also enhances the success rate of plantation and rehabilitation projects, aiding in the
preservation and development of this species in vulnerable regions.
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Figure 4- Map of slope percentage classes in
Holilan city

700000 710000 730000

Kilometers
02 4 8 12 18

T T T T T T

680000 690000 700000 710000 720000 730000

Ol (b pels (el wlinb b Y IS

Figure 3- Map of elevation classes of Holilan city
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Figure 6- Snow cover density map of Holilan city
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Extended Abstract

Introduction: Rangelands are one of the most vital bases for the continuation of life and sustainable
development and the most basic production factor in traditional livestock systems. The expansion of
production activities and population growth on the one hand, and the collapse of the traditional
comprehensive rangeland management system on the other, have created an unfavorable situation in the
rangelands. Today, with population growth and need for food, the necessity of sustainable use of
rangelands is of great importance in the process of sustainable development. Undoubtedly, this necessity
demands that its use in development programs be continuously. Since management is one of the most
important factors in the productivity of rangelands and most of the country's rangelands are exploited
by nomads, these areas require proper management with the aim of preserving, revitalizing, developing,
and optimal exploitation. Therefore, designing a model of sustainable management of nomadic
rangelands in Kermanshah Province is essential. Therefore, this research seeks to answer the question,
what are the components and dimensions of the sustainable management model of rangelands under
grazing by nomads in Kermanshah Province?

Materials and methods: The present qualitative study is applied research in terms of its purpose, which
was conducted using the grounded theory method. The statistical population of the study was specialists
and experts in the field of animal husbandry, environmental protection, rangelands, and nomads of
Kermanshah province, of whom 13 were interviewed using purposive sampling, and theoretical
saturation was achieved. Data analysis was performed in the form of conventional content analysis using
MAXQDA software. The results were coded in three stages: open, axial, and selective coding. In the
open coding stage, 29 key concepts were identified. At the end of the coding stages, a sustainable
management model for nomadic rangelands was extracted using the paradigm model.

Results and Discussion: Based on the research findings, in the paradigm model, the education and
research system, scientific and technical management of rangelands and forests, the executive system
and the development of nomadic capacities were identified as the components of the central category.
Economic, governmental, individual and cultural factors were identified as causal conditions; factors
related to the rangelands and factors related to the users as contextual conditions; and natural and human
factors as intervening conditions. Also, based on the results, fundamental factors and innovation were
identified as strategies, and employment creation, promotion of management performance and
improvement of production were the outcomes of implementing the sustainable management model of
nomadic rangelands.

Conclusion: This study presents a paradigmatic model demonstrating how sustainable nomadic
rangeland management is shaped by livelihood conditions, contextual factors, and policy interventions.
If implemented with consideration for nomadic lifestyles and ecological conditions, the model can
enhance pasture sustainability and productivity. The findings are valuable for the General Office of
Nomad Affairs, Natural Resources Organization, Veterinary Organization, and Nomad Cooperative
Union in policymaking and rangeland management.
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Table 7- The results of the axial coding of the outcome conditions
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Table 14- Areas and categories related to the sustainable management of nomadic pastures
in Kermanshah province
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Figure 1- Components and indicators related to the causal conditions of sustainable management of
nomadic pastures in Kermanshah province
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Figure 2- Components and indicators related to the background conditions of sustainable management of

nomadic pastures
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Figure 3- Components and indicators related to the intervening conditions of sustainable management of
nomadic pastures in Kermanshah province
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Figure 3- Components and indicators related to the core conditions of sustainable management of
nomadic pastures in Kermanshah province
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Figure 5_ Components and indicators related to the strategic conditions of sustainable
management of nomadic pastures in Kermanshah province
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Figure 6- Components and indicators related to the results of sustainable management of nomadic
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