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Table 1. Characteristics of villages with successful results in the implementation of afforestation projects in the

forests of Sardasht County
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Having a local forest ranger, non- 2012 80 Quercus, Mirsheykh
recreational, situated close to the city Amygdalus, heydar
and road, lacking a facilitator Pistacia and
Elaeagnus
O 0kl (oom LS8 sl
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free from fire incidents, non- Pistacia
recreational, distant from villages and Sl
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Table 2. Characteristics of villages with unsuccessful results in the implementation of afforestation projects in

the forests of Sardasht County
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Figure 1. Gravel Test for Determining Principal Components
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Table 3. Variance and Eigenvalue of Variables
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Rotation of the sum of squared loadings
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Extraction of the sum of squared loadings

adlge
S oy ol aeys Js (TS oS oslly ey Js Component
Cumulative Variance Cumulative Variance
Total Total
percentage percentage percentage percentage
19.462 19.462 5.449 24.197 24.197 6.775 1
31.728 12.265 3.434 31.728 7.531 2.109 2

Extraction Method: Principal Component Analysis
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Table 4. Rotated component matrix

2 1 4y
Component
0533 0.846 1
0.846 20533 2
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Kaiser Normalization | Varmix : iz ,> g,

Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization
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Table 5. Variables associated with each factor and the factor loadings obtained from the rotated matrix

skele b

Factor Loading

Tl Sodbge 4 by po (sl puiie Jole
Variables related to the success of the project

Factor

e e SIS Slagsb e y (sl @l 810 (s 5 SBisel (sl 5155

0.650

Conducting training and promotional courses on natural resources is effective in the 24

success of afforestation projects.
058 o0 (6 Sz slag by CudBge o (oo malsx sogr Luls 3l eslatl

0.506

Utilizing local communities' indigenous knowledge contributes to the success of 25

afforestation projects.

0.429

0.637

Fencing the afforestation area enhances the success of the project.
D9 s § I Slag b Cadge cge (oab mlie slras e 4 Gliglie Dlilre 5 (9 Jlos!
Enforcing laws and penalizing violators of natural resource areas contribute to the 30

cbilis 5ol
Participation and
Protection

success of afforestation projects.
el 6 SIS sl sl aibge olse 5 b ilre 5 cnmb qulie cled b olisT slaojss (555

0.647

Conducting awareness courses on natural resource laws and penalties is a key factorin 31

the success of afforestation projects.
el Sugn p S5e Jelge I 6 SIS slag b s sl J5uS 5 o)l

0.550

Monitoring and controlling the proper implementation of afforestation projects is an 32

effective factor in their success.
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Factor Loading

ook Cuddse dy bgy e (slo puite
Variables related to the success of the project

Jole

Factor

0.539

0.594

0.611

0.578

0.487

0.476

0.471

0.538

0.559
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Public and local community participation in the implementation of afforestation
projects leads to their success.

258 (58I slag b Coldse com Wi e aihate (S5I5ST Ol (b))
Evaluating the ecological capacity of the area can contribute to the success of
afforestation projects.
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Local monitoring of afforestation projects to assess their success and develop
afforestation plans tailored to the conditions of the area and region contributes to the
success of these projects.
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Implementing maintenance operations in afforested areas contributes to the success of
the project.
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Creating firebreaks at appropriate intervals is effective in reducing fire damage and
contributes to the success of afforestation projects.
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D995
Regular irrigation and silvicultural and restoration operations on afforested areas lead
to the success of afforestation projects.
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The literacy level of local stakeholders and their awareness of the objectives of
afforestation projects contribute to the success of these projects.
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The trust of local stakeholders and villagers in the performance of the Natural
Resources Department regarding the implementation of afforestation projects
contributes to the success of these projects.
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The participation of local stakeholders and villagers in the implementation of
afforestation projects leads to the success of these projects.
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0.475

0.550

0.600

0.585

0.570

0.512

35..460 d)lﬂi:.? L5L°C}]" w,as,a v gs‘?s‘“‘“’ d.]ol.m )'l o&d)ml:? Lgl.caw)c &,9°
The distance of afforested areas from residential areas contributes to the success of
afforestation projects.
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The distance of afforested areas from recreational areas leads to the success of
afforestation projects.
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The absence of livestock in the area is one of the factors contributing to the success of
afforestation projects.
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The presence of a forest ranger contributes to the success of afforestation projects.
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The distance from agricultural lands contributes to the success of afforestation projects.
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The implementation of empowerment programs contributes to the success of
afforestation projects.
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Table 6. Binary Logistic Regression Model

Pr> Chi? Wald Chi-Square 2l st foer st
Standard Error (SE) Coefficient S Variables
0.000 13.951 3.173 -11.85 Joe il e
Model constant
0.000 0.000 18
0.000 0.000 19
0.012 6.303 0.181 0.454 20
0.145 2.123 0.236 0.344 21
0.000 0.000 22
0.113 2.511 0.321 0.509 23
0.000 0.000 24
0.000 0.000 25
0.000 0.000 26
0.105 2.629 0.322 0.523 27
0.022 5.266 0.344 0.790 28
0.000 0.000 29
0.027 4.883 0.301 0.665 30
0.000 0.000 31
0.000 0.000 32
0.000 0.000 33
0.000 0.000 34
0.000 0.000 35
0.000 0.000 36
0.000 0.000 37
0.019 5.456 0.298 -0.696 38
0.000 0.000 39
0.000 0.000 40
0.023 5.148 0.204 0.464 41
0.000 0.000 42
0.000 0.000 43
0.155 2.022 0.458 0.458 44
0.103 2.664 0.350 -0.572 45

Success prediction rate =1 / (1 + exp (-(-11.85 +
0.45 x Q20 + 0.35 x Q21 + 0.51 x Q23 + 0.52 x
Q27 +0.79 x Q28 + 0.65 x Q30 - 0.70 x Q38 +
0.46 x Q41 +0.46 x Q44 - 0.57 x Q45)))
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Figure 2. The Receiver Operating Characteristic (ROC) curve of the regression model
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Abstract

Introduction: The Zagros forests, particularly in Sardasht County, West Azerbaijan Province, are increasingly
threatened due to their unique ecological characteristics and critical role in soil and water conservation. One
proposed approach to mitigating these challenges is afforestation using native and non-native species. However,
many of these projects have struggled due to barriers such as limited community involvement and economic
constraints. This study aims to identify and analyze the key factors influencing the success and failure of
afforestation initiatives in Sardasht's forests. Unlike previous research, which primarily focused on technical and
environmental aspects, this study takes a closer look at social and managerial dimensions, offering practical
recommendations for improving afforestation efforts. Moreover, predictive models have been developed to
assess project success rates with high accuracy.

Material and Methods: Afforestation project data were obtained from the Sardasht County Natural Resources
and Watershed Management Office. Seven villages with varying project outcomes were selected based on
official records and expert evaluations—four with successful projects and three with unsuccessful ones. To
gather data, a 45-question survey was distributed among local residents and forestry experts. The collected data
were analyzed using SPSS (version 26) with various statistical techniques, including exploratory factor analysis
(EFA) and logistic regression. EFA was employed to identify and categorize key determinants of project success
and failure, while logistic regression assessed the relationships between socio-economic and environmental
variables and project success rates.

Results: The results highlight multiple factors influencing afforestation project outcomes. Initially, data quality was
evaluated, and its suitability was confirmed using KMO and Bartlett’s tests. After varimax rotation, strong correlations
were observed among variables, leading to the exclusion of those with low factor loadings. Based on the correlation
matrix, 28 indicators were consolidated into two primary factors: "Participation and Protection" (19.46%) and
"Distance from Human Settlements" (12.27%), collectively explaining 31.73% of the variance. Logistic regression
analysis showed that the model was statistically significant at the 5% probability level. Key factors contributing to
afforestation success included the absence of livestock, implementation of community empowerment programs,
enforcement of laws and penalties against illegal activities, regular irrigation, silvicultural and restoration efforts, and a
lower household density in afforested areas. Additionally, model validation using the ROC curve revealed an area
under the curve (AUC) exceeding 80%, demonstrating high predictive accuracy.

Conclusion: This study underscores the importance of education, local community engagement, and effective
monitoring in ensuring the success of afforestation projects. Economic empowerment programs, controlled
livestock grazing, and stricter law enforcement also play vital roles in maintaining long-term project
sustainability. Furthermore, proximity to human settlements is a key consideration when selecting afforestation
sites. These findings provide valuable insights for policymakers to design more effective strategies and support
mechanisms for forest restoration. However, the study's limited sample size may affect the generalizability of its
conclusions. Additionally, while this research primarily focused on social and managerial aspects, technical and
environmental factors were not extensively examined. Future studies should address these limitations by
incorporating larger datasets and additional variables.

Keywords: Effectiveness of conservation policies, Forest restoration, Afforestation monitoring and evaluation,
Exploratory factor analysis.
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