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Introduction

Watersheds, as diverse ecosystems, play a fundamental role in water provision, soil conservation, biodiversity,
and ecological sustainability. In addition to delivering environmental services, these areas serve as vital resources
for supporting the livelihoods and well-being of local communities. However, population growth, climate change,
land-use changes, and overexploitation have imposed significant pressures on these ecosystems, jeopardizing their
health and natural functionality. The degradation of these areas can lead to serious consequences for water
resources, biodiversity, and environmental sustainability. Therefore, identifying and implementing effective
strategies to preserve and enhance watershed health is essential. In this regard, the present study utilizes the
strategic SWOT model to identify the strengths, weaknesses, opportunities, and threats within the llam Dam
watershed and aims to propose practical solutions for improving and strengthening the health of these valuable
ecosystems.

Materials and Methods

To achieve optimal strategies for resource management and improving the health of the study area, the SWOT
analysis method was employed. This method provides a comprehensive framework for developing operational
strategies by identifying existing strengths, weaknesses, opportunities, and threats. Data for this research were
collected through field studies, specialized interviews with local experts, and a review of scientific resources and
available information. To enhance accuracy and reliability in evaluating and weighting internal and external
factors, the Analytic Hierarchy Process (AHP) and Expert Choice software were utilized. Subsequently, the
collected data were analyzed using the Internal Factor Evaluation (IFE) and External Factor Evaluation (EFE)
matrices, leading to the formulation of appropriate strategies. These strategies were categorized into four main
types: aggressive, conservative, competitive, and defensive. Finally, to ensure the selection of the best options, the
Quantitative Strategic Planning Matrix (QSPM) was applied. At this stage, each strategy was scored and prioritized
based on its attractiveness and feasibility, ensuring the identification of the most effective and actionable strategies.

Results and Discussion
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According to the results of this study, seven factors were identified as strengths and seven as weaknesses
(internal factors), along with seven opportunities and seven threats (external factors). The total score for strengths
was 3.33, and for weaknesses, it was 3.57. Additionally, the score for opportunities was calculated at 3.54, while
threats scored 3.28. Based on these scores and the internal and external factors evaluation matrix analysis, the WO
strategy position was recommended, with specific solutions determined for each strategy. In the SO strategy, the
QSPM matrix analysis indicated that optimal management of surface and groundwater resources, along with the
establishment of suitable infrastructure for water capture and storage (strategy SO2), was recognized as the top
priority. Within the ST strategy, the strategy of leveraging high organizational and local capacity to address the
negative impacts of climate change and sustainably engage stakeholders and local communities in decision-making
and watershed resource protection (strategy ST4) was prioritized. For the WO strategy, enhancing water and soil
conservation programs and developing research and management initiatives through encouragement, support, and
both material and spiritual contributions for specialized studies (strategy WO2) was identified as the main priority.
Likewise, under the WT strategy, expanding and diversifying educational programs, developing educational
content on water crises and climate change, and addressing the consequences of natural resource degradation in
the basin, along with planning and approving national and international projects on climate change and dust storm
mitigation (strategy WT1), emerged as the top priority. These strategies can provide an effective framework for
improving resource management in watersheds and addressing environmental challenges.

Conclusion

The findings of this study clearly demonstrate that strengthening protective, managerial, and educational
programs plays a crucial role in improving the health of this watershed. These strategies, by optimizing available
opportunities and minimizing weaknesses, can significantly contribute to sustainable development and effective
natural resource conservation. In particular, the implementation of these programs requires collaboration and
synergy among the local community, governmental and non-governmental organizations, and related agencies. It
is recommended that conservation and management planning be accompanied by education and awareness
initiatives for the local community, so residents understand the importance of preserving natural resources and are
encouraged to participate in conservation efforts. This active community involvement not only enhances the
effectiveness of these strategies but also contributes to achieving desirable outcomes and ecosystem sustainability,
setting the stage for more effective management and long-term conservation of water and soil resources.
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1- Content Validity Ratio
2- Cronbach Alpha method
3- Analytical Hierarchy process
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Table 3— Evaluation Matrix of Strengths in the Ilam Dam Watershed Using the Survey Method and AHP Analysis

55 g i el ik
Code Strengths Weight  Score Weighted
score
S ol g Oy ladedz g alidg) oy 0247 3 0.741
The presence of rivers and abundant, permanent springs
S, R gt & el (LS iy 555 2575 0333 4 132
The existence and diversity of suitable vegetation, especially trees
S osbie (ol by g Sk 0153 3 0.459
Favorable rainfall and climatic conditions
S, Wdolr 5 (o ol s uslio oS 0138 4 0.552
Good quality of surface water and springs
S S5 slaesly 0032 2 0.064
Tourist attractions
sl > dglio 5 Jus 555 Ghygn (st 5 o) QLS (=58 el e 3929
Se The presence of supplementary income sources, medicinal and industrial plants, beekeeping, and 0.050 2 0.1
handicrafts in the watershed
il (098 il s s pheslie Vb cud bl 6)y55 2 5 (5)kad (pliwg) (shygd 2929
S The existence of a village council, local governance, and a high capacity for community 0.047 2 0.094
participation due to tribal and ethnic cohesion
Fe 1 - 333
Total
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Table 4- Evaluation Matrix of Weaknesses in the llam Dam Watershed Using the Survey Method and AHP Analysis

Y ains s el 9l
Code Weaknesses Weight  Score Weighted

score

Ws ool e _ 0037 3 0.11

Excessive water evaporation from the dam reservoir
W, ) LS.)l'\ifﬁ“’) )’I PO o> MK ) 0.028 3 0.084
Reduction in reservoir volume due to sedimentation
$igUiS o2l g @lye g K o B b ) s g jlome et sl g Bl
Ws Unauthorized construction and land-use changes resulting in the destruction of forests, rangelands, 0.210 3 0.84
and agricultural lands
W, Mja.ua Y Cuonlogg b 4..'.29> 2 e zol> doliy 3939 pis 0205 4 0.82
Lack of a comprehensive management plan in the watershed despite the area’s high importance
Ws )"7"" 0> 5 l_ﬁ.l ol (?39? b g e LSL“"U)'L_“’ 3}:?3 0.117 2 0.234
Presence of sensitive formations and high levels of water erosion in the watershed
Pl yglateds sl CasdV 53 by (392 sgeallemo (yizmen g 55l ojg> GV (o 9 0L
We Shjsol slacdld 0.062 2 0.124
Steep slopes, high flood potential, and difficult access routes in the upstream areas for
implementing watershed management activities
b wlie g sl Jilus cucnl jl S anely Sl 5T
W7 Low awareness among the local community about the importance of environmental and natural 0.341 4 1.36
resource issues
S e 1 - 357
Total
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Table 5- Evaluation Matrix of Opportunities in the llam Dam Watershed Using the Survey Method and AHP Analysis

s w3 o el w9
. ; Weighted
Code Opportunities Weight  Score score
5 b qlio Capde dliof 0 gl 5 pele (gladjgliwd (LilEl Wy, 5 (SRS o (AR SThe 3924
0, <l ple 0.037 2 0.074
The presence of academic and research centers and the increasing trend of scientific and research
achievements in natural resource and water resource management
o il il o nJSiz 5 e Bl slacald sesg _ 0401 4 1604
Development of rangeland and forest conservation activities to reduce erosion
Os Cangslame 9 (ando wlie 3550 13 (JEb Slgas 5 (Madlops (58 5 sl 0.072 2 0.144
International declarations and domestic regulations on natural resources and the environment
o, sl st 2 sl sloojip s Capdo & o sndly 2y 0047 2 0.094
Global attention to integrated watershed management in recent years
b Ol el Jdsay 550l (63 punly Comnl 4 (plgine 4055
Os Authorities' recognition of the strategic importance of the watershed due to its role in drinking 0.119 4 0.476
water supply
b glie Copde D NGO g gy S s g0, 05, 5l 5550 %
Os Utilization of modern approaches, indigenous knowledge, and NGOs in natural resource 0.183 4 0.732
management
o Cgo ool i b dawg 0.141 3 0.423
Development of fuel supply change initiatives
S e 1 - 354

Total
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Table 6— Matrix for Evaluating Threats in the llam Dam Watershed Using the Survey Method and AHP Analysis

s PRV i el 93
Code Threats Weight  Score Wseégr;ged
5 el s o (Susis g (Sa5edl izl cedl o (it e g )l 53,5 S pon
T SipgliS Y gare 0.126 3 0.378

The influx of dust particles and their negative consequences on the health of watershed inhabitants,
pest infestation, tree dieback, and reduced agricultural production
T, ol sladle 2 g oS 0328 4 1308
Consecutive droughts in recent years
(Ohbaloyw) Qlpsisgs sl gl &l sl sl ojg (ool 6 s 9 )Ty sl Lo
Ts Demand for land allocation and land-use change within the watershed for the construction of villa 0105 2 0.21
gardens by affluent individuals (investors)

w3l b O Lol Gl 5 Slhay S 4 b g a2, O o 4l

Ts Decline in river and dam water levels due to pumping and increased water demand outside the 0.081 2 0.162
watershed
s ol g ool) anwgs s> 4 lodgi S > g (ol me) 2085
Ts Intensification of landslides and mass movements caused by road development and construction 0.044 2 0.088
activities
Te o d‘flibﬁ) Lﬁ‘ rV")) S g By gsj“l‘;“".)l 1" u'“‘)S‘ . . 0.128 3 0.384
Rise in the snowline elevation and changes in the river hydrological regime
T7 éyl)‘ 9 L“JS/:"}. 2 LS)?“’U“‘ A.Jl‘*bl w")ﬁ' LJ‘.‘.JM’. u"’L‘f U5 9 L)“’l"% u““’lf 0.188 4 0.752
Reduction in biomass and vegetation cover due to the increased risk of forest and rangeland fires
e 1 - 3.28
Total

(SO) (oales 321, -V Jgsr
Table 7- Offensive strategy (SO)

998 bW wlwlw
a5 5yl [FYOWRE
Code Strategy Based on strengths and

opportunities

oslizul 5 iusjlacme slolesbe b )50 5 s gilio ] bli s 35505 b Jul (5)580)5 lacl ) duoss
(oo o3t plod) aize ) 3 Malize oo

SO1 . - . . . S1, S2, S4, S5, 04, 05
Development of sustainable tourism infrastructure with a focus on protecting natural resources, collaborating
with environmental organizations, and leveraging international experience in this field (inter-organizational
cohesion)
(ol oo GeSe) Slopdd 5 oo gy cuslio slo ol olonl g (o) 5 (aw sloc Cgllae €y e
S02 Effective management of surface and groundwater resources and establishing suitable infrastructure for S1, 83, 54,02, 05, 06

water harvesting and storage (proper water governance)

(e (550 plous) bz )b pbxl ! cleolKiws b ‘uw)oo] 5 g ko dysds o S i JI5 g sl sl S5.S6.S7. 02 03 O4
SO3 Establishing a joint mechanism between councils, rural management offices, and watershed inhabitants in 05, 06, 07
collaboration with executive agencies for project implementation (intra-watershed cohesion)

(510555 dnwgi = o0)l LS Wi sladsly drwgs jslaieds alisee (sla yicu g Woles (golaiBl Jld Cozes I edliiwl
S04 ((ladg> (19 plxudl) 635 pr Caaio 5 (> mlio S5, S6, 06

Utilizing the active economic population, institutions, and various sectors to develop medicinal plant
production units, expand beekeeping, handicrafts, and eco-tourism industries (intra-watershed cohesion)

b glaculled daw g5 455 dacus 18 05,5 13 s o> Cand alads bl& 09,5 o &S amd o i £ U Y sl gl 5l Jo b il

VEY (39 sleiel L (02) (ol 3 (ialS cue b JSiz 5 15 Ol ot a cowlio (BLS by £95 g 2929 455 (g
P S S Gn T2 455 5 Cuo B o ke Olgisas 09,5 2 g dbd (p e Ol d WYY (Shg jlsl b (S2)
285 ek Olgeds VYA i kil b p3] sla s Lo Jlus coucnl | (Jowe anels Sl 25T 465 dacin s
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Table 8- Competitive strategy (ST)

bl u»l.w‘ I
- ) Waysgg 9 g8
Code Strategy Based on
strengths and
threats

Copde slagb Coglgl 3 4sp ()15 5 xb lie 515k (saie g 5 chili> gy ldisl sl lie b

sT1 sl gl

Engaging watershed residents in promoting, protecting, and sustainably utilizing natural resources, and prioritizing

the watershed in comprehensive watershed management plans
ol gle wsllae (ubls 5 aure ) o 5 &l @le il Cope slaasliy lal 5 (g S1.S3 S4 T2
ST2 Developing and implementing sustainable water resource management programs to ensure optimal utilization and T4, T6
effective organization of water resources
1B L oj)lo (sl b 5 Sa3olgm cslogtgs S oolizal eclipgliS (il ool 51 Sl J5S 5 (6 Sty slatilebe Cugis

ST3 S3gis] g S | (6 pity slaeilols <l $2,83,T1,T7
Strengthening pest prevention and control systems through farmer education, using biological and natural methods
for pest control, and enhancing systems for pest and fire prevention

2 e ol 5 olakisd ol 8 e o g el s ke ©les b ablie sl ailate o 5 Slajbs sV bl 5l oolizal

S6,S7, T2, T3, T7

ST sl @lie Jl dtge (530 0500 5 Clilin g bn g pSenenc S5, S6, 7, T2,
Leveraging the region's significant organizational and local capacities to address the adverse impacts of climate T4, 76, T7
change, while ensuring the sustainable participation of stakeholders and local communities in decision-making,

conservation, and the optimal use of watershed resources
(WO) w‘)lfc\laﬁbu bx&‘) -9 JQ.\:-
Table 9- Conservative strategy (WO)
g o bl bl
5 ) YAV
Code Strategy Based on weaknesses

and opportunities

oo 5 (AT g (531 pshaio & (lindizsel 5 odgis O sy — (Bigel S loacly )15

WO1 (Slojle 09y plomesl cag) (55 )L W3, W7, 03, 04, 06
Organizing joint educational-promotional programs between officials and watershed residents to raise
awareness and foster participatory management (enhancing inter-organizational cohesion)

(e 5 @olo SoeS lin 5 Colon (519:i5) syt 9 (Slhdod Gladalyy drwgi 9 ol 5 SB cblis cladsly coghs

WO2 aass Clllas bl cax W2, W5, W6, O1, 02,
Strengthening soil and water conservation programs and expanding research and management initiatives 05, 06
(encouraging, supporting, and facilitating financial and non-financial participation) to conduct specialized
studies
wale (glmd gl 1 o3zl g Ly, (il 3l e slarme ¢ (b lie iy gug 5 g bjgel cpeh s3,Ssg, 5l odlizl
150l 059> Cu pde dixe) ) g}
wos3 . T 005 Tt ) 2 B9 5 . W4, W7, 01, 05, 06, 07
Utilizing modern approaches, promoting education and a culture of natural resource and environmental
stewardship, and enhancing the application and adoption of scientific and research findings in watershed
management
adg ) culiel (6 )8 Sy Sl 655l Cap alpSisew lgilial g cugal g i 5 @l Cu e g b )|
wo4 Improving the conservation and management of rangelands and forests, and enacting and enforcing strict W2, W3, 02, 03, 06
regulations to prevent inappropriate land-use changes within the watershed
O il (B e g Jizie loged (s390s 5 (Bl Home (59) 1 Cuabge sl9ad Sopm 9 (590> Jelos 2l crx Aol
28 Cund g (6355148 CuaBge ¥ ISS 0 guls 4 da gl g 0 Sy o codle G il jalain s A paww i juul (60l
055> 30 CeoM o Cux B9 daug yolaio 4 (ol 3y50 (sla pual, 8,8\ (o iy g cae s blis) oy Jolse JS 5Ll
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Table 10- Defensive strategy (WT)

a5 3,
Code Strategy

bl olwl g
Based on

weaknesses and
threats

abe 55 lasoly 5 waldl i 5 ST ol b dlal )3 (500l elsime (295 55 9 (Sigel slaasln (ESugsS g dnws

3,552y b 0j)ke g uldl yuis aiznj 1> ol g (o (slag)bo gl g (s32)2aby g S 3 (anbo
Expanding and diversifying educational programs and developing educational content related to the water crisis,
climate change, and the consequences of natural resource degradation in the watershed, as well as planning and
approving national and transnational initiatives on climate change and combating dust storms

Slajls g calo g (LSl )l e )l g R laac e 3 (55)5liS 1 oS5l 095 3 SNl g (lsd g

Enacting laws and reforms to prevent agricultural activities in forested areas and monitoring land-use changes
and unregulated construction along riverbanks

b e o35 ) S5l g e solate 4 g (gl (IS o e cladileb (g3llel g dasgi (S
Designing, developing, and deploying flood, drought, wildfire, and other warning systems to manage and prevent
the degradation of natural resources
alop S5 5 S1alS e ()bl LISl sl g Coshi g (B by sl g bais (ool 5l bl
Protecting lands, preserving and restoring vegetation cover, and strengthening and implementing watershed
management measures to reduce and control erosion
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Figure 2- Determining the strategies to improve the health status of the Ilam Dam watershed in the SWOT matrix
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Table 11- QSPM gquantitative matrix for SO strategies

SO
SO1 SO2 SO3 SO4
. Cuwlds
ST Cotlie L T
Jole o Caglia o Calia Calis o Cuslis o culia P Cel
Agent  Weight  attractivenes attg\éi?\jieI:]es Attractiveness Overall Attractiveness Overall Attractiveness attr(i)i\éfir\‘lzlrtess
attractivenes attracglvenes
S1 0.741 2 1.48 3 2.22 - - - -
S2 1.32 2 2.64 2 2.64 2 2.64 2 2.64
S3 0.459 - - 3 1.37 - - 1 0.459
S4 0.552 - - 3 1.65 - - 2 11
S5 0.064 3 0.192 2 0.128 1 0.064 3 0.192
S6 0.1 2 0.2 - - 2 0.2 3 0.3
S7 0.094 2 0.188 2 0.188 3 0.282 2 0.188
o1 0.074 1 0.074 2 0.148 1 0.074 - -
02 1.60 1 1.60 2 3.2 2 3.2 - -
03 0.144 2 0.288 - - 1 0.144 - -
04 0.094 2 0.188 2 0.188 1 0.094 - -
05 0.476 2 0.0952 3 142 2 0.952 - -
06 0.732 - - - - 1 0.732 3 2.19
o7 0.423 - - - - 2 0.846 - -
&= - 6.94 - 13.15 - 9.22 - 7.06
Sum
Colis 4,
Attractiveness 4 1 2 3
rating
ST s paly 51 QSPM (05 (s 5l —VY Joua
Table 12- QSPM gquantitative matrix for ST strategies
ST
ST1 ST2 ST3 ST4
culis Cunlda " Y
0 Culis S Culds Y Culis o el Covlis i
d Weight  tractiveness Overall Attractiveness 0 1 Attractiveness Ove ral I Attractiveness Ove ral |
Agent 4 vera attractivenes attractivenes
attractivenes attractivenes
S1 0.741 - - 3 2.22 - - 1 0.741
S2 1.32 1 1.32 - - 3 3.96 1 1.32
S3 0.459 - - 2 0.918 - - - -
S4 0.552 1 0.552 2 11 - - 1 0.552
S5 0.064 - - - - - - - -
S6 0.1 2 0.2 - - - - 2 0.2
S7 0.094 3 0.282 - - - - 3 0.282
T1 0.378 - - - - 3 113 - -
T2 131 2 2.62 2 2.62 - - 3 3.93
T3 0.21 1 0.21 - - - - 1 0.21
T4 0.162 - - 3 0.486 - - 1 0.162
T5 0.088 - - - - - - - -
T6 0.384 - - 1 0.384 - - 1 0.384
T7 0.752 2 15 - - 3 2.25 1 0.752
&= - 6.68 - 772 - 7.34 - 8.53
Sum
Colie 4,
Attractiveness 4 3 2 1
rating
ol Cglhae copie p oS cunl o Laseie gl cuglel flgie P aS s o iV Y o et oo 5l o b mls
0333 5 )loe (slyp cawlio Glacsls pjobul 5 uojpj g (law LU alizes glad paly oDl s j5ul 0jgn Cund g deuts (sLiwl)
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Table 13- QSPM quantitative matrix for WO strategies

WO
WO1 WQO2 WO3 WO4
Jole 5Y) Caglis o Culia Calis S Culis Cuslis o Culia Cuslis o Culia
Agent  Weight Attractiveness Ove _ral I Attractiveness Ove !'al I Attractiveness Ove _ral I Attractiveness Ove _ral I
attractivenes attractivenes attractivenes attractivenes
W1 0.11 - - - - - - - -
W2 0.084 - - 3 0.252 - - 3 0.252
W3 0.84 3 0.25 1 0.84 - - 3 0.25
W4 0.82 1 0.82 - - 2 1.64 - -
W5 0.234 - - 3 0.7 - - 1 0.234
W6 0.124 - - 2 0.248 - - - -
W7 1.36 3 4.08 - - 3 4.08 - -
o1 0.074 1 0.074 2 0.074 3 0.222 - -
02 1.60 - - 3 4.8 - - 3 4.8
03 0.144 2 0.288 - - - - 3 0.432
04 0.094 - - - - - - - -
05 0.476 - - 2 0.952 1 0.476 - -
06 0.732 1 0.732 2 1.46 3 2.19 1 0.732
o7 0.423 - - - - 1 0.423 - -
e - 6.24 - 9.32 - 9.03 - 6.7
Sum
Cuplie 4,
Attractiveness 4 1 2 3
rating
WT s !y 6150 QSPM 005" (s yilo V€ Jga>
Table 14- QSPM quantitative matrix for WT strategies
WT
WT1 WT?2 WT3 WT4
Jole 039 Colia 5 Calin Calis o Calias Calds 5 Caglia Cuslia S Caglin
Agent weight Attractiveness Overall Attractiveness Overall Attractiveness Overall Attractiveness Overall
attractivenes attractivenes attractivenes attractivenes
W1 0.11 1 0.11 - - - - - -
W2 0.084 - - - - - - 3 0.25
W3 0.84 2 1.68 3 2.52 - - 2 1.68
W4 0.82 1 0.82 - - 2 1.64 - -
W5 0.234 - - - - - - 2 0.468
W6 0.124 - - - - 1 0.124 2 0.248
W7 1.36 2 2.72 - - - - - -
T1 0.378 2 0.756 - - 1 0.378 2 0.756
T2 1.31 2 2.62 - - 3 3.93 - -
T3 0.21 2 0.42 3 0.63 - - 1 0.21
T4 0.162 1 0.162 - - - - - -
T5 0.088 - - - - - 3 0.264
T6 0.384 - - 1 0.384 - - - -
T7 0.752 2 15 2 15 3 2.25 2 15
e - 10.78 - 5.03 - 8.32 - 5.37
Sum
Cuglis ag,
Attractiveness 1 4 2 3
rating
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