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Table 1- Details of watershed management actions in the Khanik Watershed.

year of Spent Credit  Number of recharge Reservoir Excavation Activity
construction (Rials) per year Volume(m?) volume
2017 1656950000 2-3 31000 155500 Earth Dam (3)
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Figure 1- Geographical location of the Khanik Watershed in the Khorasan Razavi Province.
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Figure 2- Pictures of the Khanik's earth dam.
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Table 2- Evaluation criteria of groups A and B (Madani et al. 2016).

Explanations Scale of criteria
measurement

The study area is of national and international importance 4 Al: The importance

The study area is of regional and national importance 3 of

The study area is important for the marginal areas 2 status

The study area is only relevant to local conditions 1

The study area is irrelevant 0

Very positive benefits and impacts +3 A2: The magnitude

Significant positive benefits and impacts +2 of

Positive benefits and impacts +1 the effects

No changes 0

Damage and negative impact -1

Significant damage and negative impact -2

Very negative damage and impact -3

No change / no effect and impossible 1 B1: Durability of

Temporary and short time 2 effects

Permanent and for 10-15 years 3

No change / no impact and impossible 1 B2: Reversibility

Reversible dust a few weeks and months 2

Irreversible and permanent for many years 3

No change / no impact and impossible 1 B3: Cumulative and

Non-cumulative and single 2 intensifying effects

Accumulative and synergistic 3

Table 3- Transformation of environmental scores to the range of change (Madani et al. 2016).

The range of changes is descriptive

Qualitative change

Qualitative change Environmental

range (RV) range (RB) benefits range (ES)

Very positive effects 5 +E 72 -108
Significant positive effects 4 +D 36-71
Moderate positive effects 3 +C 18- 35
Positive effects 2 +B 10-18
Slightly positive effects 1 +A 1-9
No change 0 N -1to+1
Slightly negative effects -1 -A -1t0-9
Negative effects -2 -B -10to -18
Moderate negative effects -3 -C -19 to -35
Significant negative effects -4 -D -36to -71
Very negative effects -5 -E -72 t0 -108
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Table 4- Guidelines for the classification of impact assessment of management actions in the
modified RIAM method.

The range of changes is

Qualitative change

Qualitative change  Environmental benefits

descriptive range (RV) range (RB) range (ES)
Very positive effects 5 +E -3.195 - 4.86
Significant positive effects 4 +D -1.575-3.195
Moderate positive effects 3 +C -0.81-1.575
Positive effects 2 +B -0.405 - 0.81
Slightly positive effects 1 +A 0.045 — 0.405
No change 0 N -0.045 to 0.045
Slightly negative effects -1 -A -0.045 to -0.405
Negative effects -2 -B -0.405 to -0.81
Moderate negative effects -3 -C -0.81to 1.575
Significant negative effects -4 -D -1.5751t0 3.195
Very negative effects -5 -E -3.195 to -4.86
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Table 5- Weight and ranking of criteria in the Khanik Village.
Criteria Final weight Ranking

Economic 0.258 2
Social 0.190 3
Physical 0.445 1
Ecological 0.108 4

Sl Gliwg 5o bylre 5 gy 9 (339 -7 Jeua
Table 5- Weight and ranking of sub-criteria in the Khanik Village.

Criteria Sub-criteria Ranking Final weight
Tourism potential 3 0.074
Increasing the area of garden and agricultural lands 4 0.065
Economic Increase in the price of garden and agricultural land 7 0.058
Increasing garden and agricultural production 5 0.065
Creating employment 12 0.032
Increasing the number and production of livestock 13 0.032
Participation in the maintenance and implementation of the project 7 0.054
Social The return of immigrants from the city to the village 15 0.027
Reducing the migration of villagers to other areas 17 0.023
Social differences and conflicts 11 0.033
Irrigation of agricultural wells 6 0.064
Increasing the water flow of the aqueduct 1 0.128
Increasing the flow of springs 8 0.054
Physical Mud control 10 0.035
flood control 2 0.09
Correcting the slope of the waterway 16 0.027
Sedimentation 9 0.042
Effect on fodder production 19 0.018
Impact on green space 18 0.021
Ecological Impact on landscapes and landscapes 14 0.031
Create a suitable cultivation bed 20 0.016

Influence on the way of irrigation 21 0.01
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Table 7- The results of rapid evaluation of the effects of watershed measures in the Khanik Village
using the RIAM method.

Criteria Sub-criteria Environmental Final and Modified evaluation score ~ Modified Evaluation
benefits range (ES) normalized for each subcriterion Score for each
weights of (ES*) criterion (ES*)
score Qualitative ~ sub-criteria  Corrected  Qualitative ~ Score  Qualitative
change score change change
range (RB) range (RB) range (RB)
Economic Tourism potential 14 +B 0.074 1.036 +C 0.42 +B
Increasing the area of garden and 12 +B 0.065 0.78 +B
agricultural lands
Increase in the price of garden and 0 N 0.058 0 N
agricultural land
Increasing garden and agricultural 6 +A 0.065 0.39 +A
production
Creating employment 7 +A 0.032 0.224 +A
Increasing the number and production of 4 +A 0.032 0.128 +A
livestock
Social Participation in the maintenance and 12 +B 0.054 0.648 +B 0.3 +A
implementation of the project
The return of immigrants from the city 7 +A 0.027 0.189 +A
to the village
Reducing the migration of villagers to 7 +A 0.023 0.161 +A
other areas
Social differences and conflicts 7 +A 0.033 0.231 +A
Physical Irrigation of agricultural wells 6 +A 0.064 0.384 +A 0.9 +C
Increasing the water flow of the 16 +B 0.128 048/2 +D
aqueduct
Increasing the flow of springs 16 +B 0.054 0.864 +C
Mud control 4 +A 0.035 0.14 +A
flood control 28 +C 0.09 2.52 +D
Correcting the slope of the waterway 4 +A 0.027 0.108 +A
Sedimentation 7 +A 0.042 0.294 +A
Ecological Effect on fodder production 7 +A 0.018 0.126 +A 0.14 +A
Impact on green space 8 +A 0.021 0.168 +A
Impact on landscapes and landscapes 14 +B 0.031 0.434 +B
Create a suitable cultivation bed 0 N 0.016 0 N
Influence on the way of irrigation 0 N 0.01 0 N
Overall evaluation of the project 8.45 +A - 0.49 +B -
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Extended Abstract

Introduction and Goal

Today, due to the importance of watershed management projects and their numerous
consequences, the results of implementing these projects in various regions cannot be ignored in
terms of their impact on residents' livelihoods and needs. Evaluating the outcomes and effects of
watershed management measures is essential to achieving beneficial results and increasing
efficiency. Therefore, this study was conducted with the aim of identifying and assessing the
effectiveness of watershed management measures implemented by the General Department of
Natural Resources of Razavi Khorasan Province, from the perspective of experts in the Khanik-
Gonabad watershed in Razavi Khorasan Province.

Materials and Methods

In this research, the Rapid Impact Assessment Matrix (RIAM) method and the Analytical
Hierarchy Process (AHP) method were used to evaluate the effects of watershed management
measures. Therefore, in the field phase, comprehensive data were collected from the Department
of Natural Resources and Watershed Management of Razavi Khorasan Province (including: type,
number, year of construction, and dimensions of the implemented watershed management
structures in the Khanik Gonabad watershed). Then, the effects of watershed management
measures were evaluated using the Rapid Impact Assessment Matrix (RIAM) method. In this
research, key influencing factors were classified into four categories: economic, social, physical,
and ecological. Each factor was scored based on the importance of conditions and temporal
context. The scoring method was designed such that the overall magnitude of each criterion was
determined by multiplying its relevant sub-criteria. For the temporal value criterion, its sub-
criteria were summed. After obtaining these criteria, the environmental impact score of the project
was calculated by multiplying these two criteria together.
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Results and Discussion

The results of the study of watershed management measures in the Khanik watershed using the
(RIAM) method showed that from the perspective of two social and ecological indicators, the
effects and changes of the implemented measures were insignificantly positive (+A). From the
perspective of the economic and physical indicators, the effects and changes of watershed
management operations were small positive (+B) and medium positive (+C), respectively. In
general, the study of the effects of the construction of three earthen dams in the Khanik watershed
showed that the effects of watershed management measures were positive but small (+B).
Conclusion and Suggestions

The results of determining the weight of the criteria and sub-criteria using the hierarchical analysis
of Khanik village showed that the highest weight among the criteria was related to the physical
criterion (increasing the water yield of the aqueduct, increasing the water yield of springs,
watering agricultural wells, controlling floods and sedimentation) of 0.445. This finding indicated
that the implementation of watershed management measures has achieved the main objectives of
the plan, namely controlling floods and feeding the aqueducts. Also, the results of the evaluation
of watershed management measures using the (RIAM) method showed that the effects of these
measures were positive but low. Therefore, it is suggested that these measures be implemented in
combination with other biological and structural watershed management operations to increase
their effectiveness.
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