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Extended Abstract

Introduction: In the past decades, the development of human needs, climate changes, urbanization, and the rapid development
of industry, agriculture, drought, floods, and soil erosion have caused watershed degradation. On the other hand, resources are
used to exploit natural resources. An imbalance in the functioning of watersheds causes various hydrological, ecological,
economic, and social functions to face various problems and reduce the watershed health and associated functions. A healthy
watershed plays an essential role in ensuring the stability of socio-economic systems and improving human well-being. Due to
their complexity, they should be restored and controlled through ecological risk assessment to ensure their restoration and
effective management. Therefore, comprehensive watershed management is vital to maintaining the health and sustainability
of natural resources and watersheds.

Materials and methods: Watersheds as socio-ecological systems have management complexities due to the interaction between
the components of ecosystems, the types of activities carried out in them, and the dynamics of these systems. Hence, it is
necessary to consider different watershed management approaches to conserve watershed services appropriately. Towards that,
the Watershed Management Ladder (WML) consists of three main approaches: non-integrated (fragmented) watershed
management, integrated watershed management, and comprehensive watershed management. It is being employed to recognize
the position of the watershed in the study ladder. In this research, a field visit to the region was first conducted to draw a
conceptual model according to the goals, visions, and missions of the stakeholders. The detailed implementation studies of the
Fakhran Watershed were then comprehensively reviewed with the primary goal of evaluating the management position of the
Fakhran Watershed in the watershed management ladder. In this regard, at first, the management approaches of the ladder were
explained. Then, each approach was investigated according to the detailed implementation studies of the study watershed. On
the other hand, since each watershed is placed on the rungs of this ladder according to the conditions and research carried out,
brief solutions necessary to move to higher rungs in the Fakhran Watershed were also presented.

Results and Discussion: The non-integrated watershed management approach, interdisciplinary sub-approaches, and watershed
approach have been carried out based on the studies conducted in this watershed. The research results in Iran indicated that
non-integrated watershed management approaches, integrated watershed and comprehensive management of watersheds, and
the place of watersheds in WML are yet to be evaluated. Therefore, the current research discusses the position of the Fakhran
Watershed in Iran’s South Khorasan in WML. Nonetheless, the implementation-research approach, including health and
sustainability assessment, which is one of the essential aspects of this approach, has to be studied in the watershed. In this
regard, in the studies of the Fakhran Watershed, the scale of the watershed has been considered to solve hydrological and
ecological problems, and the watershed approach has been taken into account in this watershed. The next step of this approach
is the implementation-research step, but the plans are implemented again based on the guidelines that still need to be evaluated
and updated. So, success at different levels of management in watersheds requires having appropriate knowledge in explaining
processes and dealing with various events in watersheds, which is a departure from the current conditions and evokes health in
performance and sustainability in providing watershed services. Accordingly, in addition to indigenous knowledge, modern
science is influential in empowering communities and moving toward sustainable development. It can be used in the
comprehensive management of watersheds and other knowledge. The Fakhran Watershed is, therefore, placed in the third rung
of the non-integrated watershed approach.

Conclusions: A significant part of these deficiencies and the need for the placement of the studies of this watershed in the higher rungs
of WML are towards the description of public services and similar and common existing syllabi for the developmental and
implementation projects. It confirms the necessity of revisiting the description of goal-oriented and problem-oriented services in the
developmental and implementation projects. Accordingly, watershed officials and policymakers should use new scientific and
community-oriented approaches in line with the changing social, economic, cultural, and managerial needs to take up the watershed
management position to the upper rungs of WML.

Keywords: Dynamic Management, Local Communities, New Management Approaches, Watershed Health, Watershed
Hierarchy.
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Figure 3- Chart of watershed management model based on watershed ladder consists of main approaches
(Left) and sub-approaches (right) (Salehpour Jam & Mosaffaie, 2023).
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Extended Abstract

Introduction: It is necessary to evaluate, identify and prioritise areas prone to erosion. However, the nature of soil
erosion and its processes have necessitated effective water and soil conservation strategies, which require hazard assessment
at various temporal and spatial scales. Therefore, the current research utilizes the PAP/RAC qualitative model to predict and
determine the water erosion hazard status of the Qharnaveh watershed. It also investigates the uncertainty of the factors
affecting the erosion hazard map obtained from this model using Bayesian Model Averaging (BMA). This is done to enhance
the evaluation, identification, and prioritization of points at risk of water erosion, thereby providing effective strategies for
water and soil conservation to mitigate the trend and development of soil erosion.

Materials and Methods: The Priority Actions Program/Regional Activity Centre (PAP/RAC), established in 1977, is
one of the six Regional Action Centers of the Mediterranean Action Program (MAP), which is itself part of the United
Nations Environment Program (UNEP). The MAP includes 21 Mediterranean countries and the European Union, with a
common objective of creating a healthier Mediterranean environment on the basis of sustainable development principles. The
main area of PAP/RAC is to support Mediterranean countries in improving the sustainable management of their coasts, in
particular through the adoption and implementation of the Integrated Management Protocol in the Mediterranean Coastal
Zones. In 1998, the PAP/RAC model and approach were presented and employed as a PAP/RAC. According to the executive
structure of the PAP/RAC model, in the first stage (predictive approach), in the first step, a Watershed slope map was
prepared from a DEM at a height of 30 m, and based on the valuation manual, it was divided into five classes. In the second
step, the lithological map was prepared from 1:250,000 geological maps of Golestan province, which was divided into five
classes based on the valuation manual. In the third step, the slope erodibility map, which is the result of integration of the
rock unit map and the slope map, was evaluated and prepared according to the instructions. In the fourth step, a land use map
was prepared based on the classification of the Sentinel 2 satellite images of August 2023 in the Google Earth Engine along
with the existing regional information and divided into four categories: residential, forest, pasture and agriculture and
evaluated according to the instructions. In the fifth step, the vegetation density map for August 2023 was calculated using the
Normalized Difference Vegetation Index (NDVI) and evaluated according to the instructions. In the sixth step, integrating the
land use map and vegetation density map according to the instructions, the soil conservation map was created. In the seventh
step, a predicted erosion hazard map was prepared by integrating the erodibility map (integration of slope and lithology) and
the soil conservation map, considering the influence of slope factors, lithology, land use, and land cover. After creating the
erosion hazard map of the region, field survey and aerial photos were used to assess the erosion states, facilitating the
implementation of a descriptive approach to the model. Finally, by overlaying the erosion states on the erosion hazard
prediction map, the model integration approach was executed. For the second approach of this research, the area of the
watershed (each hectare) was considered as the size of the statistical population. Cochran's formula was utilized to determine
the number of random points. Using the '‘Create Random Points' command corresponding to the boundary of the Qharnaveh
watershed in the ArcGIS software, random points were placed. Based on the value of each point in the model factors (slope,
geology, vegetation, and land use) using the BMA method, the impact of each factor on the water erosion hazard map was
determined in the R program environment.

Results and Discussion: The results of the PAP/RAC qualitative model showed that 0.19, 3.34, 34.94, 227.28, and
514.53 km? of the watershed area were classified as very low, low, moderate, high, and very high erosion hazard,
respectively. In other words, 741.81 km? of the watershed area exhibited high and very high erosion hazard. Generally,
according to the factors of the PAP/RAC qualitative model, the results indicate the high potential of this watershed for
erosion and soil loss. Further, examination of uncertainty with the BMA reveals the significant importance of slope and
lithology in the model output.

Conclusion: Considering the importance of evaluating erosion-prone points, it is recommended that the assessment of
PAP/RAC model factors in the field should be conducted more meticulously. Additionally, if feasible, model guidelines
tailored to the conditions of Iran should be developed to devise more effective water and soil conservation strategies based on
the model results, aiming to mitigate the trend and development of soil erosion.
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Figure 1 - Geographic Position of the Qharnaveh Watershed in Golestan Province, Iran
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Table 1 - Slope Classification Scheme in the
PAP/RAC Model (Benchettouh et al., 2022)
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Table 5 - Land Use Classification Pattern in the
PAP/RAC Model | (Diani et al., 2023,
Benchettouh et al., 2022 and Tahouri et al., 2022)
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Table 6 - Vegetation Cover Density
Classification Pattern in the PAP/RAC Model
(Tahouri et al., 2022)
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Table 2 - Lithological Classification Pattern in
the PAP/RAC Model (Diani et al., 2023)
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Table 7 - Integration Matrix of the Land Use
and Vegetation Cover Density Maps (Labbaci et
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Table 4 - Classification Pattern of the Erodibility
Map (Diani et al., 2023)
ail oy ailb
oS > 1
oS 2
lugis 3
4
5

ol




Sllas aw ;0 9,55, onl tled 5 )lr glansy B

39500 plox
> o cpl s Gl s 05 jaie ) Oldes
Sbocos a5 cwl b bl Sl
e b oo Glgieds 0,8 o 13 iole 8
BB Ghlop glaailas ol [0 o5 058 0 iy
b sl Bl L w)lai 092 g b 0gd oo 0ays S

| gt Lgl.:b-.x.:.gfljé oyl g olulil Y Oldes
LSS b con Sl sladass al> o ol il

b oS 5l wglite glocas b iolw,d ol aus
slp lgi oo &5 0 o0 plulid |; a5 Loyl
L SL pyr iges) oud Sl 5l els anl e
i woasS1) b cos slad b (aisdis g,
D9 (bl (Al e b

Ao ye ool tlarze sla Ty olubid ¥ Oldes
Sl plep sk casSobml Jelse mees @
sladig, 5 Lo pe ialud slaanTd b bl
D310 5 o0 Loyl eSS Lol

plesl 8 ,50g,-V-Y-Y

pleal 5 dpmy b a8 ol ol ioluyd anl
G oy g Smoie 059 5l &S Sledbl
(Tahouri et al., 2022) &1 o o

sy S O Bl s Y-Y

Coxlad puc
(Pl ol adlaie g & a4z g8 b Ghaghy cnl (b
Gaigel (lyiea Cuabd pos wyp ez @
Wgad blas Ol gz 4 0gd o0 ol Bolas
Jyesd 5l i eslenal Wolsss bl s,
ol p B9 caslie p> anale sl (1SS
(0SS L 5 Qo] s (280 550 j90

13. Cochran

OhKen g 195 5

SL bl aid guovainb 5o -A Jguo
(Labbaci et al., 2020)

Table 8 - Classification Pattern of the Soil
Conservation Map (Labbaci et al., 2020)
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Table 9 - Integration Matrix of the Soil
Conservation and Erosion Susceptibility Maps
(Labbaci et al., 2020)
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Table 10 - Classification Pattern of Predicted
Erosion Status in the Classic PAP/RAC Model
(Labbaci et al., 2020)
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Extended Abstract

Introduction: With the rapid development of society, economy and population growth, the impact of human
activities on ecosystems is increasing, which has caused the relationship between human well-being and ecosystem
to be in the spotlight. To that end, ecosystem services as an essential element for human development and survival
emphasizes the benefits that natural ecosystems provide to humans. These services are divided into four categories
based on the Millennium Ecosystem Assessment (MEA): provision, regulation, support and cultural. Cultural
ecosystem services are important component of ecosystem services that refer to intangible benefits of the human
beings from ecosystems and play an essential role in enhancing human well-being. Cultural ecosystem services
can include the use of natural resources directly or indirectly.

Materials and Methods: The present study was conducted with the aim of modeling recreation services in
Semnan province. For this purpose, the integration of the analytic hierarchy process (AHP) of one as the
multicriteria decision-making methods and the recreation opportunity spectrum (ROS) model was used. In the
ROS model, recreational service is estimated based on recreation potential index and accessibility- remoteness
index. In the recreation potential index, three elements: the degree of naturalness, the protected regions, and the
attractiveness of water bodies, and in the accessibility- remoteness index, the distance from roads and human-made
areas were mapped. In this research, Sentinel-2 satellite images were used to prepare the land use map of 2021.
Then, using the maximum likelihood algorithm, land use maps were prepared in 18 classes.

Results and Discussion: According to the land use map, pastures, barren lands and rainfed agriculture have the
highest levels of land use in the studied area with 23.57, 22.27 and 17.31% respectively. After that, waterbodies,
salt marshes and irrigated agriculture are the dominant land uses with 15.65, 10.98 and 7.84%, respectively. It is
worth mentioning that the smallest area of the region is dedicated to wetlands and urban uses. Based on the results,
Forest and pasture areas have the highest potential in providing recreation services in the study area. It was also
seen that, the third category (low provision- difficult access) and the seventh category (high provision- easy access)
respectively have the highest and lowest land surface coverage in terms of the provision of recreational ecosystem
services in the province. Overall, the results showed that recreation ecosystem service is affected by various factors
caused by human development, especially land cover/use changes. Considering the concentration of both variables
of ecosystem service provision and urban and industrial development in the northern half of the province, it is vital
to pay attention to the conflicts between the development and management of ecosystem services. If this is ignored,
in addition to intensifying the instability of development, the destruction of natural assets of the province,
especially forests and pastures, which are the main source of provision of various ecosystem services such as
recreation, will intensify.

Conclusion: In general, the results indicate that most of the places in the province have a medium to low ability
to provide recreation services. Considering that recreational potential is important for the well-being of urban
populations, increasing urban parks and green infrastructure areas is a useful way to improve the quality of the
recreational experience. Therefore, urban development strategies should increasingly aim to strengthen the natural
and artificial network of green space, diversity of plant compositions and biomass structure, and proper
management of green space. This is necessary for the design of green space with regard to maximizing ecosystem
services in Semnan province.
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Extended Abstract

Introduction: Sediment transport by surface flows is one of the primary processes responsible for reshaping the
Earth's surface. This process is widely expressed in the shape of river drainage systems and their alluvial deposits,
which dominate the geomorphology of large areas of the Earth's surface and are responsible for the majority of
sediment from land to oceans. One of the most important problems threatening dams is the sediment inputs to the
dam reservoir. Due to various problems, estimating the volume of sediments is a complicated process. So, some
methods have been created by researchers to overcome these problems. Modeling of suspended sediment load
(SSL) is an important subject for decision-makers in the catchment. Accurate and reliable modeling of SSL is one
of the important subjects for planning, managing, and designing soil and water structures in the drainage networks.
The purpose of this study was to compare the efficiency of Sediment Rating Curve (SRC) and Machine Learning
Algorithms (MLA) for estimating SSL in karst rivers in Bahram Joo, Cham Anjir, Sarab Seyd Ali, and Kakareza
hydrometric stations in Lorestan province, Iran.

Materials and Methods: In this study, a rating curve and five soft computing techniques, Support Vector Machine
with RBF kernel (SVM-RBF), Support Vector Machine with PUK kernel (SVM-PUK), Gaussian processes with
PUK kernel (GP-PUK), Gaussian processes with RBF kernel (GP-RBF), M5P, reduced error pruning tree
(REPTree), and Random Forest (RF) were used and evaluated. They were used to predict SSL in the Kashkan
watershed, Iran. Cham Anijir, Bahram Joo, Sarb Seyd Ali, and Kakareza stations were selected for this study. The
data of temperature, rain, discharge, and SSL of 20 years (2001-2021) were utilized as input and output parameters.
Thus, four stations with a long-term data were selected. The total dataset consists of temperature, rain, discharge,
and SSL of watersheds, of which 70% of the data were used for training and 30% for the testing phase. Finally,
the models’ accuracy was assessed using three performance evaluation parameters: Correlation Coefficient (C.C.),
Root Mean Square Error (RMSE), and Maximum Absolute Error (MAE).

Results and Discussion: Results showed that the soft computing methods (SVM-PUK, GP-PUK, GP-RBF, M5P,
REPTree, and RF) performed better than the traditional technique (SRC), as they made use of non-linear
techniques for data reconstruction. It can be concluded that, among all the models, the M5P model, which used
decomposed data that captured the dynamic features of the non-linear and non-stationary SSL time series data,
performed better than other models. The SRC performed with a C.C of 0.5941. The best M5P model (best among
soft computing methods) scored a mean C.C of about 0.89, surpassing the best SRC results. Although it captured
the peaks better than SRC, it still overestimated the sediment load and was unable to capture the peak sediment
rates, which are of great importance for design purposes.

Conclusion: Sediments carried by water are a serious problem, as they shorten the life of a reservoir, reduce the
channel discharge-carrying capacity, especially to tail-end users, etc. Therefore, sediment management is the
golden rule in river engineering, to which much effort and energy are directed. An important aspect of sediment
management is sediment estimation, which is mostly found in a suspended form in rivers and other water bodies.
This research focused on a comparison of the different methods of suspended sediment estimation in rivers. This
includes the traditional method, i.e., SRC, and soft computing techniques, i.e., SVM-RBF, SVM-PUK, GP-PUK,
GP-RBF, M5P, REPTree, and RF. The results of this study provide scientific information to predict SSL, and Soft
Computing Techniques could be an efficient technique to simulate the SSL time series, because they extract key
features embedded in the SSL signal. Finally, the results showed that the M5P model is effective in predicting
suspended sediment content in the KhorammAbad, Biranshahr, and Alashter watersheds.

Keywords: Lorestan province, Kashkan watershed, Sediment load, hydrometric stations, sediment Rating curve.
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Figure 1- Geographical location of the studied hydrometric stations
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Table 3- The results of evaluating the efficiency of the sediment gauge curve in the studied hydrometric
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Table 4- Statistical characteristics of the input and output data of the studied stations
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Table 5- Optimal parameters of learning models
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W=1, PUK, 0=1, S=1 PUK PUK, O=1, S=0.001 PUK
C=1, N=0, T=0.001, P=1, E=12, L=0. 1, W=1, SVM- C=1, N=1, T=0.001, P=1, E=12, L=0.001, SVM-
RBF, G=1.9 RBF W=1, RBF, G=3.9 RBF
Gaussian noise = 0.1, o= 0.5, 6 =2 GP-PUK Gaussian noise = 0.1, »=8.5,0=1 GP-PUK
Gaussian noise = 0. 1, Y=0.01 GP-RBF Gaussian noise =0. 1, Y=4 GP-RBF
num-decimal-places= 0, M=4 M5P num-decimal-places= 0, M=4 M5P
M=2, V=0.001, N=3, S=1 REPTree M=2, V=0.001, N=3, S=3 REPTree
K=0, M=1, V=0.001, S=1 RF K=2, M=1, V=0.001, S=1 RF
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PUK, 0=0.01, S=1 PUK PUK, 0=0.3, S=1 PUK
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RBF, G=0.01 RBF RBF, G=0.2 RBF
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Table 6- Performance evaluation parameters of SVM model with RBF and PUK kernels

ez sxel e
oo Pigel e Pigel

cc MAE  RMSE CC MAE RMSE | CC MAE RMSE CC MAE RMSE MJ‘: |
ode

0.70 0.04 014 053 0.02 010 | 020 0.12 021 093 0.10 0.13 SVM-PUK

0.80 0.09 015 045 0.08 012 | 021 015 025 0.60 0.01 0.10 SVM-RBF

0.53 0.06 014 070 003 009 [020 014 025 099 0001 0003  GP-PUK

0.62 0.06 013 047 005 011 [021 014 025 09 0001 0002  GP-RBF

0.85 0.04 012 08 005 01 | 0 014 024 0 004 011 M5P

0.83 0.4 012 0.68 0.03 009 |013 0.14 024 019 0.04 0.11 REPTree

0.66 0.05 013 095 0.02 004 | 026 0.13 024 088 0.03 0.09 RF

Lo,y oo ol
ool Pl oibosl Higel

CcC MAE RMSE CC MAE RMSE| CC MAE RMSE CC MAE RMSE MJ: |
ode

0.73 0.13 021 099 010 010 [063 009 013 077 008 010 _SVM-PUK

0.84 0.13 024 094 00L 007 |08 008 012 052 008 010 SVM-RBF

0.73 0.09 017 099 00002 00004 | 073 002 010 099 0008 0002  GP-PUK

0.80 0.08 017 092 00L 005 |055 003 011 092 001 004  GP-RBF

087 0077 01 094 0008 002 089 002 008 08l 002 008 M5P

0.79 0.12 020 099 0001 0005 [095 002 010 064 002 007  REPTree

0.82 0.08 014 099 0003 002 |060 003 010 095 00l 003 RF

dwlee <A g /oY ol A Bl Jedpe Ol
Job o5 olass JJo 4y g2pl e o] jo ilonds
555 5l o9 =l b s | Some )kl 0,90
closls Jlogas O U Y sl Ko Slesls &l )|
Sloosls Jlagei 5 lae Cgw) St 5 Shelie
OLES 1y (g yk0g,000 ol 5o 5 oo (gl Uas

Sl ;o as aas o lid £ Jauo mls

s MBP s oo lpas 5 yezmilyz Lo 518
3 8kes 5l Gialesl g Gisgal i 5o e plo
Ut bl sbojlne sl 009 10555 (55
a b Gialejl (o 50 (Ko apo 5 3l

AR (0 c‘/A&B‘/’\C c‘/\Yﬁ‘f,&u‘{g}om‘)ow]’
oLiL.M.g.‘ 9 ’/AV 9 '/~VV VAR ).3‘).3 L@)lSlS Oli.;u.u_.’.‘
( 2 Siaol U dulei] Y )
sl hlej] e Sl ENPEW
15 Train ' Test . 15 e 1 sl
X " é’_ 13 u")?*‘ ool
1 ! j3,§ 11 Train = Test
! = 09 |
| <
4 £ 05 | _1 B |
W % § 05 !
- 49 99 149 X% 03, ¢ e
0 A% o1} JEAAN - l.',
g -0.1 - .
1 ool optacd 0 50 00, 150
\ data number AL data number B

yemilpz oy | MBP Jow (B) Uas slaodls 510405 9 (A) (Lo st 9 (Flodlie gdodld jlogoi —F JSCi

Figure 3- Observation and prediction data graph (A) and error data graph (B) of M5P model of Cham
Anjir station
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Figure 5- Observation and prediction data graph (A) and error data graph (B) of M5P model of
KakaReza station
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Extended Abstract
Introduction: Social network analysis plays a pivotal role in decision-making across diverse management levels within

natural resource programs, particularly in the intricate landscapes of rangelands. Its significance lies in unraveling complex
social interactions and relationships, providing indispensable insights for comprehensive decision-making. Robat village in
Khorasan-Razavi province stands out as a crucial focal point for this study, confronting an array of human and ecological
challenges. Despite its ecological and environmental importance, the village has yet to undergo a thorough examination
concerning social-ecological system analysis. This research aims to bridge this gap by scrutinizing the intricate web of social
relationships within Robat village, placing specific emphasis on evaluating the influential role played by local authorities in
fostering cooperation and participation in the management and protection of rangelands.

Materials and methods: Establishing a robust foundation for understanding the socio-ecological system within Robat village
involved meticulous field studies, survey methods, and participatory observation. This comprehensive approach allowed for
the precise delineation of socio-ecological boundaries and the identification of stakeholders within Robat village's customary
system. Data collection incorporated a meticulously designed researcher-made network analysis questionnaire. This
questionnaire was purposefully crafted to solicit nuanced information on the bonds of trust and participation among
rangeland users, providing a detailed and insightful understanding of the complex social fabric within the community.
Applying matrix algebra theory facilitated intricate mathematical calculations within the network analysis method. The
utilization of Ucinet v6.191 software enabled the execution of these calculations, with the collected data matrix serving as a
fundamental tool for deriving and evaluating crucial indicators.

Results and Discussion: Analysis of the results uncovered a density index of 22.79% in the partnership link and 13.97% in the
trust link, indicating a noteworthy yet moderate density in both connections. Further exploration revealed the degree of
reciprocity in participation and trust links, standing at 51.42% and 37.5%, respectively. These percentages underscore the
mutual nature inherent within these relationships, emphasizing the interconnectedness of participants. Additionally, the
network size index shed light on the robustness of the network, highlighting 35 and 24 links within the Robat local
stakeholders' network based on participation and trust links, respectively. Significantly, the density among central actors
surpassed that among peripheral ones, elucidating the strategic placement of key and influential individuals within the
network’s central subgroups. This centralization contributes significantly to the heightened social cohesion observed within
the community, fostering a conducive environment for effective collaboration.

Conclusion: This research not only addresses an existing gap in the field of social network analysis but also enriches the
understanding of the establishment of a social-ecological system within Robat village. By delving into the communication
patterns among rangeland users, the study unveils a multifaceted social system that encompasses the residents of the village,
the local economy, infrastructure, and technology. These elements collectively act as drivers influencing the rural
community's dynamics, shaping its response to challenges and fostering resilience and adaptation. Simultaneously, the rural
community coexists within the broader rangelands ecosystem, where external factors such as climate change, drought, fires,
and floods exert influences on vegetation, biodiversity, and water resources. Furthermore, the reciprocal relationship between
the social and ecological systems is further mediated through institutions and management practices, emphasizing the
intricate balance needed for adaptive governance and management. This interplay necessitates a nuanced analysis of the
relationship between humans and rangelands, stressing the importance of adaptive strategies for sustainable development. In
conclusion, this study offers valuable insights into the intricate social dynamics within Robat village, providing a foundation
for informed decision-making and sustainable resource management. The presented findings serve as a stepping stone for
future research and policy interventions, contributing to the broader understanding of social-ecological systems in rangeland
environments.
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Extended Abstract
Introduction: Given the scarcity of data on river basins nationwide, numerous researchers turn to spatial

analysis within a Geographic Information System (GIS) setting for hydrological studies and flood
investigations. On that basis, identifying the most important factors influencing flood occurrence and
severity, as well as building their sensitivity maps can be one of the most important solutions for flood
reduction. Therefore, the objective of this study is to prepare a flood risk map in Bushehr province using
machine learning techniques and to identify important factors affecting flood hazards.

Materials and methods: In this study conducted in Bushehr province, we aimed to compare the effectiveness
of three machine learning models: Support Vector Machine (SVM), Random Forest (RF), and Generalized
Additive Model (GAM). Initially, layers of information influencing flood occurrence in the study area were
identified. Each prepared map served as input for the models. Various layers such as slope, slope direction,
elevation, distance to river, drainage density, lithology, land use, topographic wetness index, and vegetation
cover index were prepared using ArcGIS and SAGA-GIS software, crucial for analyzing flood patterns.
Using data from 925 flood locations, points were divided into two sets: 70% (645 points) for modeling and
30% (280 points) for evaluation. The effectiveness of the models was validated using Receiver Operating
Characteristic (ROC) analysis.

Results and Discussion: The results indicated that among the ten main factors, height, rainfall, and lithology
were the most important factors affecting flood occurrence, while slope and distance from the river had the
least impact. Evaluating model accuracy using ROC revealed very good accuracy for the SVM model (0.86),
generalized additive model (0.85), and RF model (0.88). Flood sensitivity analysis showed RF and GAM
methods identified the highest area in the low susceptibility class, while the SVM method identified the
highest area in the medium susceptibility class. Results indicated that 37.32% of the study area had low
sensitivity, 26.01% had medium sensitivity, 12.42% had high sensitivity, and 24.42% were very sensitive to
flood hazards. Also, two other models have had very good accuracy for flood modeling in the studied area.
The ROC related to the RF model, SVM, and generalized collective model showed an accuracy of 88.5 for
the RF model, 86% accuracy for the SVM model, and 85% accuracy for the generalized collective model.
Conclusion: This study concludes that integrating machine learning models, namely SVM, RF, and GAM,
with GIS analysis holds tremendous potential for advancing our understanding of flood patterns in Bushehr
province. Leveraging these tools allows for a deeper comprehension of flood dynamics, aiding informed
decision-making and effective mitigation strategies. This approach marks a significant leap forward in
proactively addressing flood challenges and fostering resilient flood management practices in Bushehr
province.
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