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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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Table 2 — Criteria, sub-criteria, and indices used to determine the role of human and environmental
factors in the Severity of degradation in the ilam dam watershed
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Figure 2 - Hierarchical tree of human and environmental factors of degradation in Ilam Dam
watershed
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Table 4 — Weights and Rankings of Indices Related to Environmental Criteria in the Degradation of the
the study area

A 039 sl sbro A 039 ] Jaro )
Rank Weight index subcriteria Rank Weight index subcriteria
0.708 s | eloos:ly 0.708
1 SRS SRl O92g 1 (A11)L51L...S.::.>'
(A31) ls b
L e o8l s
0179 gy adsi 5 ol S SRGIN 0.179 A12) (o)l g5 yuis e
Do) dg g L) 5lg® DR EY
2 IR: 0.05 2 IR: 0.05
o (IR: 0.05) (IR: 0.05)
3
(A33) (o) s b (A13) olil slo 2l )l
1 0.731 (A4]) Lilsis g 50 o515 5 ool 1 0723 (A21) dilais o) s
5 0.081 (A42) o S oS5 S , 0.199  loanl,lobj s o158l 56,55
(IR: 0.06) (A21) asy> (IR: 0.09)
2 0.188 (A43) s cyx 3 0.068 (A23) sliyob oy,
CY () os
0.35 0.7
0.3 0.6
= 0.25 = 0.5
= =
23 02 23 04
= 2
0.15 = 03
0.1 0.2
0.05 I I 0.1 I
0 . , B m
B11 B12 B13 B14 B15 B16 B17 B21 B22 B23 B24
B1: (IR:0.09) B2: (IR:0.09)
d
(©)  gus (@) 0.45
0.4 0.4
0.35 0.35
0.3 0.3
S 025 S 025
0.15 0.15
0.1 I 0.1
0.05 0.05 I I

B31 B32 B33 B34 B35 B36 B37
B1: (IR:0.08)

B4l B42 B43 B44 B45 B46 B47

B4: (IR:0.09)

axdllo 990 adlaio )0 w55 4 by yo (Sl slaas Ll (59 -F JSB
Figure 3 - Weights of Human-Induced Degradation Indicators in the Study Area
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