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Extended Abstract

Introduction: Despite the increasing trend of crises related to natural resources, it is important to provide a model for integrated
management in watershed areas that is accepted by experts, brokers, policymakers, and planners of the country. Watersheds
face a series of risks, each of which alone can cause environmental, economic, and social crises. Developing an integrated
management model for watersheds is necessary because, without such a model, it will not be possible to achieve comprehensive
management of watersheds. Applying this model can lead to organizational coherence and cohesion, improving the health and
resilience of the area, coordination of decision-making institutions, improving the effectiveness of policies and laws, adaptation
of watershed residents to environmental changes, resolving conflicts, wide participation of stakeholders, and finally achieving
sustainable governance in watershed areas.

Materials and Methods: This research, which is practical in its purpose and descriptive-analytical in its nature and method,
involved field investigations, analysis of policy documents, and library resources related to integrated watershed management
models. A decision-making institution is proposed alongside a process-based model for integrated watershed management,
consisting of six steps. Process models are designed based on field and experimental investigations, goals, time, and place
scales, and the needs and concerns of stakeholders. The steps of preparing this process model include: 1) examining and
understanding the current situation, 2) identifying strengths, weaknesses, opportunities, and threats, 3) zoning sub-areas, 4)
participatory planning and decision-making, 5) monitoring and evaluation, and 6) adaptive management and conflict resolution.
The ideal goals were explained with stakeholder participation, and the proposed model was designed by forming a panel of
experts.

Results and Discussion: Based on the results of previous models, one of the challenges in implementing integrated
management is the lack of organizational coherence and the absence of a centralized decision-making body. Before presenting
the process model for integrated management, a decision-making body called the "Strategic Watershed Management Council"
is suggested. This council would consist of governmental institutions, non-governmental organizations, influential political
institutions and individuals, universities and research centers, elected representatives of the Islamic councils of the city and
village, and a consultant for developing a strategic plan for the watershed's management. This council will be responsible for
decision-making, coordination, and supervision, ignoring political borders within the natural boundaries of the area. The
council will be formed by the Natural Resources and Watershed Management Organization of the country for each secondary
watershed. To strengthen inter-organizational cohesion, the council's chairmanship will be held by the plenipotentiary
representative of the governor, located in the General Directorate of Natural Resources of the province. The organizational
chart and implementation process of the proposed integrated watershed management have also been presented to this council.
According to this model, after selecting the consultant for developing the strategic plan, and forming the strategic council, the
first to fourth steps of the process model are carried out by the consultant in interaction with the strategic council, followed by
the completion of the fifth and sixth steps.

Conclusion: Watersheds often have diverse capacities of natural and human resources. However, they suffer from limitations
caused by conflicts of interest at different decision-making levels. The results of this research can be used as a suitable, accurate,
scientific, and systematic model for comprehensive, integrated, and coordinated management in watersheds and similar areas
in the country. Given this potential, it is suggested that the basis of integrated management practices be considered in
watersheds. The steps presented in this research provide a suitable approach for watershed management by considering a
decision-making institution. Implementing the proposed process model in the watershed area can lead to sustainable watershed
governance over five to ten years by influencing key drivers. This model attempts to involve all stakeholders in decision-
making, policymaking, planning, and implementing related programs. Therefore, its implementation will reduce environmental
destruction and the depletion of basic water and soil resources, ultimately improving the living conditions of watershed
residents and the sustainability of these natural ecosystems. The characteristics of this model include: 1) comprehensiveness
and inclusiveness of stakeholders, 2) being council-based with real and practical stakeholder participation in all stages, 3)
adaptability to different time and place conditions, 4) applicability to similar watersheds in other regions of the country, 5) a
cyclic rather than linear nature, and 6) the simplicity of the proposed process.
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Extended Abstract

Introduction: Drought, as an important climatic condition, has affected extensive areas of the world. Vegetation cover is also
affected by low precipitation, high temperatures, and evaporation in dry ecosystems. These impacts can be defined as ecological
drought on vegetation cover. Long-term droughts can have dangerous effects on vegetation cover. The SPEI index, which is
based on the difference between precipitation and potential evapotranspiration, has been used in various studies to examine the
spatiotemporal patterns of drought. Additionally, the use of satellite images with high spatial and temporal resolution is an
effective tool for studying vegetation cover changes and the impacts of drought.

Materials and methods: To investigate the impact of drought on vegetation cover in the southern Kerman regions, the Enhanced
Vegetation Index (EVI) from MODIS satellite imagery and the Standardized Precipitation Evapotranspiration Index (SPEI)
were used. In this research, EVI derived from the MOD13Q1 MODIS sensor product with a spatial resolution of 250 meters
and a temporal resolution of 16 days was used. First, the monthly average of this index was estimated for the study area from
the beginning of 2001 to the end of 2022 on the Google Earth Engine platform, and then the monthly average over the study
period was calculated. Based on the results of this section, the two months with the highest EVI values were selected. To
investigate the impact of meteorological drought on vegetation cover, the SPEI index with different time scales of 3, 6, 9, and
12 months for the months of March and April over 22 years (2001-2022) was calculated using MATLAB software. The
sensitivity of EVI to SPEI in March and April was calculated by the Pearson correlation coefficient in the Trend Analysis
Module (ETM) of TerrSet software. Then, the slope of the relationship between the 3, 6, 9, and 12-month SPEI and EVI based
on the Chatfield (2016) linear regression equations in the ETM model of TerrSet software was calculated to investigate the
impact of SPEI fluctuations at different time scales on vegetation cover.

Results and Discussion: According to the results, the months of April and March have the highest EVI values throughout the
year, indicating maximum growth and vitality of vegetation during these months. The months of January and December have
the lowest average EVI values. The months of April and March, which had the highest EVI values, were selected to investigate
the impact of drought on vegetation cover. According to the results obtained in March, the highest correlation of EVI was with
the 12-month SPEI, covering 40.4% of the study area. Furthermore, in this month, the lowest correlation of EVI was with the
9-month SPEI, covering around 15.55% of the study area. In April, the highest correlation of EVI was with the 12-month SPEI,
followed by the 6-month SPEI, covering 25.53% and 20.57% of the study area, respectively. In most areas of Qalat, Roudbar
Jonob, Jiroft, Faryab, Manoojan, Amberabad, and Arzueie, especially from the central regions of the study area towards the
south, the 12-month SPEI had the highest correlation with EVI. The lowest correlation of EVI was with the 9-month SPEI,
followed by the 3-month SPEI, covering 10.75% and 15.44% of the study area, respectively. In March, the positive high,
moderate, and low classes accounted for 29.02%, 19.41%, and 15.03% of the study area, respectively. These percentages for
April were 41.89%, 28.1%, and 14.69%. The lowest percentage of area in both months belonged to the very high negative and
high negative classes. In March, areas in the north, northeast, and parts of the west of the study area, including most areas of
Fahraj, Narmashir, Bam, and Rigan had very low and low sensitivity to drought, while areas in the central regions towards the
south, southwest, and southeast, including the south regions of Jiroft, west of Roudbar Jonob, and most areas of Kahnuj, showed
the highest sensitivity of EVI to SPEI. In April, EVI in major parts of the western, northwestern, central, east, southeast, south,
and southwest regions of the study area showed very high and high sensitivity to drought compared to SPEI. The lowest
sensitivity of EVI to drought in this month was related to the northeastern parts.

Conclusion: Based on the results of the correlation analysis of EVI with SPEI at different time scales, in both months of March
and April, the highest correlation of EVI with SPEI has been with SPEI 12, 6, 3, and 9 months respectively. Therefore, the
greatest impact of drought on vegetation cover in southern Kerman is related to SPEI 12 months, with the least impact related
to SPEI 9 months. These results are due to different environmental conditions in the study area, which have led to different
results in each region. The results of the sensitivity of EVI to SPEI show that the highest sensitivity is allocated primarily to
high positive, medium positive, and low positive classes, mainly related to central, western, southwestern, south to southeast
and eastern parts of the study area. Additionally, the results of sensitivity of EVI to SPEI show that the lowest sensitivity of
vegetation cover to drought is related to the northeastern regions, some parts of the southeastern and northern areas of the study
area. These regions mainly include barren lands or pastures with poor vegetation cover. Therefore, due to the lack and scarcity
of vegetation cover, the sensitivity of EVI to SPEI is at its lowest level. According to the results of this research, environmental
conditions such as climatic characteristics, topography, type of vegetation cover, human management, and so on have a
significant influence on determining the relationship between vegetation cover index and meteorological drought index. It is
suggested that future research, considering these factors, prioritize predicting this phenomenon and modeling changes in
vegetation cover under the influence of drought.
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Extended Abstract

Introduction: Surface runoff is one of the main reasons for erosion, sedimentation and reduction of river
water quality. Therefore, it is important to predict the watershed response to precipitation events. Selecting
an appropriate rainfall and runoff model for the basin is crucial for effectively planning and managing water
resources. Moreover, the increase in greenhouse gases can lead to numerous adverse effects on all systems
interacting with the climate. In this research, the effect of chandes in precipitation and temperature
investigated using BCSD downscaling method based on a combination of the output of AOGCM models of
the 6™ IPCC report under two emission scenarios of SSP245 and SSP585. This study projected future climate
change scenarios and investigated the simulation of runoff entering the reservoir based on these scenarios to
forecast river flow to the Dez Dam reservoir located in Khuzestan province, Iran.

Materials and methods: To examine the effects of climate change on streamflow in Dez dam station, the output
of six AOGCM models from the 6™ IPCC assessment report was utilized. The output of these models includes
temperature and precipitation data for the base period of 1991-2020 and the future period of 2030-2059 and
under SSP245 and SSP585 scenarios were extracted. Also, the simulation of the runoff entering the reservoir
is based on two future climate scenarios in order to produce the river flow to the Dez dam reservoir.

Results and Discussion: The results of current research showed that the combined global climate model
performs better than the other 6 individual models and also has a better fit with the observational data. Also,
rainfall reduction in most months in SS245 scenario is more than SSP585. Temperature increases are more
pronounced in the warmer months of the year than in the colder months. Furthermore, the results indicate
that the IHACRES model effectively simulates flow during wet periods, or high flow rates, whereas its
performance is less consistent during periods of low flow. The results indicate that the highest amount of
increase in runoff in both scenarios compared to the observation period is in February at the rate of 248.20
m?/s in the SSP585 scenario and the lowest amount in January at the amount of 194.26m?%/s in the SSP245
scenario.

Conclusions: In this research, the latest emission scenarios compiled in the 6™ report of the IPCC were used
and are more compatible with the climatic conditions of the planet. The results showed that the combined
model performs better than the other 6 individual models; Therefore, the combined model was used to
forecast the climate parameters of the study area under two emission scenarios of SSP245 and SSP585 in the
future period (2030-2059). The results showed that the highest amount of rainfall occurs in the winter months.
The temperature has increased in most months in both scenarios compared to the observation period.
Therefore, upon reviewing the results, it is evident that there is good agreement between the measured and
predicted values in the downscailing process. The BCSD model demonstrates strong performance in
simulating precipitation and temperature at the Dez Dam station, making it suitable for estimation purposes.
Also, based on the results, the IHACRES model has a good ability to simulate the flow in wet periods or, in
other words, high discharges, while in low discharges, this adaptation is less. Investigating the impact of
climate change on underground water resources and dam useful life is essential for water resources
management. The results of this research can be useful in analyzing droughts, controlling destructive floods,
allocating surface and underground water resources, increasing water regulation for drinking and agriculture,
drought analysis, and comprehensive management of water resources at the basin level.
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Figure 1- Geographical location of the study
area
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Table 5- Statistical comparison and selection of the best model
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Table 6 - Comparison of monthly average precipitation in the observation period and the future under

SSP245 and SSP585 scenarios

SSP585 SSP245 Floaliw 090 obo
10.44 9.52 13.21 wsl3
9.82 9.70 11.00 4,58
10.57 10.95 11.41 oo
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6.20 4.85 7.02 =
0.13 0.11 0.38 o9
0.00 0.00 0.00 s
0.00 0.00 0.00 CesgST
0.62 1.77 1.13 b
3.04 8.75 3.05 51
9.12 9.33 9.70 el
10.93 9.48 13.83 b
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Table 7 - Comparison of monthly average temperature in the observation period and the future under

SSP245 and SSP585 scenarios

SSP585 SSP245 Floalin 090 obo
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37.83 38.05 38.14 CansgST
32.95 33.58 35.18 el
28.26 27.14 29.78 »5)
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Figure 3- Long-term average changes of precipitation parameters under SSP scenarios in the future
period (2030-2059) compared to the observation period (1991-2020)
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Figure 4- Long-term average changes of temperature parameters under SSP scenarios in the future
period (2030-2059) compared to the observation period (1991-2020)
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Table 8- The values of the optimal parameters obtained from the recalibration stage of the IHACRES
model in the Tale- Zang watershed
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Figure 5- Observed and predicted runoff time series by the IHACRES model in the calibration period
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Figure 6- The observed and predicted runoff time series by the IHACRES model during the validation
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Extended Abstract

Introduction: Cultural ecosystem services (CES) are the non-material benefits that humans derive from
ecosystems, encompassing spiritual fulfillment, psychological development, cognitive engagement, recreation,
and aesthetic experiences. These services enhance human well-being by fostering a sense of place, reducing stress,
promoting physical and mental health, cultivating social connections, supporting spiritual and cultural practices,
and enriching recreational activities. Despite their importance, CES are often undervalued in planning and land
management, leading to the erosion of cultural identity, lifestyle degradation, and increased social inequalities.
This study focuses on the Chaharmahal-Bakhtiari province, known for its diverse natural landscapes and cultural
heritage, to understand and quantify the distribution and importance of CES. It is widely recognized that applying
the ecosystem services framework in managerial decision-making and planning depends on identifying various
value types, particularly CES. While there is a growing inclination towards quantifying ecosystem services for
land-use planning, substantial knowledge gaps remain concerning CES, especially within urban ecosystems. This
study aims to address these gaps by quantifying CES in Chaharmahal-Bakhtiari province, a region significantly
impacting urban welfare yet inadequately explored in ecosystem services research.

Materials and methods: The research aims to quantify and spatially zone seven prevalent categories of CES:
education, recreation, spirituality and religion, aesthetics, inspiration, heritage, and sense of place. The study
integrates mathematical models and multi-criteria evaluation to achieve this. The significance and prioritization of
each service category were determined through expert consultation, with weights assigned using the Analytic
Hierarchy Process (AHP). The Getis-Ord Gi* tool was employed to delineate areas with the potential to provide
comprehensive CES, allowing for a detailed analysis of the spatial distribution of these services across the
province.

Results and Discussion: The study's findings highlight aesthetic and recreational values as the most significant
CES, with weights of 0.17 and 0.15, respectively. These results highlight the importance of these two values
among other types of CES and can potentially encourage the exploration and engagement with additional cultural
services. The results indicate that, the southern regions, characterized by natural vegetation, landforms, and
attractions such as waterfalls, exhibit higher aesthetic values compared to other parts. Recreational opportunities
are notably present in the northwestern and southern parts of the province, including areas like Kohrang, Lordegan,
Ardal and Borujen, predominantly covered by forests. Overall, about 26% of the province's area has a high
potential for providing CES. The zoning results reveal a north-to-south gradient in CES provision, peaking in the
central lowlands (Sabzekoh and Helen protected areas) and diminishing towards the southern extremity. The east-
west axis shows the most substantial CES supply in the eastern locales of the province.

Conclusion: The results of this study have significant implications for land-use planning and management. Areas
with high CES potential often lack formal protection, their future viability is threatened by land-use changes and
human activities. This poses a risk to the province's natural heritage and the continued provision of CES. Therefore,
protecting these high-capacity areas should be a priority in spatial planning to prevent future land-use alterations
and urban expansion from diminishing CES flows. The results showed that, CES in Chaharmahal-Bakhtiari
province play a crucial role in attracting tourists and conserving the environment, serving as a vital foundation for
the region's sustainable development. The spatial representation of high-potential CES areas provided by this study
enables managers and planners to focus their decision-making on these zones, facilitating time and cost savings
and enhancing land-use management in the province. This ensures the preservation and promotion of its cultural
and natural assets for future generations.

Keywords: Cultural Ecosystem Services, Multi-Criteria Decision Making, Spatial Distribution, Chaharmahal-
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Extended Abstract
Introduction: In forest ecosystems, throughfall, a pivotal component of the hydrological cycle, exhibits spatial
variations that have received scant attention. The redistribution of rain beneath the forest canopy gives rise to
distinct rainfall patterns, resulting in substantial spatial disparities across diverse forest ecosystems. Forests assume
a pivotal role in the water balance of the Zagros ecosystem. However, the increasing trend of afforestation using
both native and non-native species, particularly fast-growing ones, necessitates an assessment of its impact on
rainfall and its components compared to natural stands. This assessment is crucial as it affects the water cycle
significantly. The present study aims to estimate the spatial variability of throughfall in natural stands of Persian
oak (Quercus brantii) and afforested areas with Pinus eldarica and Cupressus arizonica in Zagros forests, with a
specific focus on Chaghasbez Forest Park in llam county.
Materials and methods: This study was conducted in Chaghasbez Forest Park in Ilam Province, with the aim of
measuring rain components, including throughfall and stemflow, in stands of Persian oak, Pinus eldarica (Eldar
pine) and Cupressus arizonica (Silver cedar). Rainfall was measured using five rain gauges located in the open
space (outside the canopy) adjacent to the studied stands. Throughfall was measured using 27 collectors in Persian
oak stands underneath the canopy, and 36 collectors in each Eldar pine and Silver cedar stand. To minimise
measurement errors in throughfall at the stands, after every five rain events, four of the collectors were randomly
relocated under the crown of the stand. The remaining collectors were stationed at fixed points throughout the
study period. This approach increased the number of samples and reduced the measurement error of throughfall.
Geostatistical methods were employed to investigate the spatial patterns and distribution of rainfall, and statistical
analyses were conducted using GS+ software (version 5.1.1).
Results and Discussion: The mean throughfall depths for oak, Eldar pine, and Silver cedar were calculated as 207.32
mm, 129.21 mm, and 152.47 mm, respectively. The results indicate that the throughfall percentage of oak is higher
than that of Eldar pine and Silver cedar. The average leaf area index (LAI) and the percentage of canopy gap of
the studied stands were 1.4 m?/m? (CV=53%) and 43.85% for Persian oak stands, 1.04 m#/m? (CV= 88.78 %) and
57.04% (CV=46.26%) for Eldar pine, and 1.2 m2/m2 (CV=80.78%) and 54.71% (CV= 52.47%) for Silver cedar.
The spatial pattern analysis of throughfall using variogram analysis revealed that under the canopy of Persian oak
(RSS=0.021, C0=0.001, and r2= 0.51) and Silver cedar (RSS= 0.0, C0= 0.125, and r2=0.92), the distribution is
anisotropic with a strong spatial structure. Conversely, under the canopy of Eldar pine, the distribution exhibited
isotropic characteristics with an average spatial structure (RSS= 0.102, C0= 0.54, and r2= 0.66). The analysis
identified the exponential, linear, and spherical variogram models as the most suitable for Persian oak, Eldar pine,
and Silver cedar, respectively.
Conclusion: This study found that the spatial continuity range of throughfall was estimated to be 10.8 metres in
eldar pine, 8 metres in silver cedar, and 2.4 metres in Persian oak. A review of the literature revealed that the type
of forest, tree density, and biomass can affect the spatial change and correlation structure of throughfall.
Consequently, it is imperative to take into account the distinct characteristics of the forest type when investigating
the spatial patterns of throughfall and their ecological ramifications. Subsequent research, which involves a
comparison of the spatial correlation structure of throughfall in evergreen and deciduous forests, is expected to
provide a more precise understanding of this subject.
Keywords: Persian oak, Spatial pattern, Thtoughfall Spatial Distribution, Variogram, Zagros forests
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Table 1- Mean (z standard deviation) morphological characteristics of the studied stands in
Choghasabz Forest Park, llam
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Figure 1- Locations of studied stands (A: Quercus brantii, B: Pinus eldarica and C: Cupressus
arizonica) in Zagros forests, llam county
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Table 2- The throughfall characteristics for three studied stands: Quercus brantii, Pinus eldarica and
Cupressus arizonica during the study period
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Table 3- Characteristics of the variogram models for spatial patern of throughfall in three studied stands.
RSS: Residual Sums of Squares that provide a measure of how well the model fitted the variogram data;
AQ: range parameter, C0: nugget effect, and sill (CO + C).
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Figure 2-. Surface variogrum maps of throughfall (mm) in the west-east (W-E) and north-south (N-S)
directions, for for three stands (A: Quercus brantii, B: Pinus eldarica and C: Cupressus arizonica)
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Figure 3- Experimental isotropic and anisotropic variograms for throughfall (mm) and the corresponding
fitted models for three studied stands (A: Quercus brantii, B: Pinus eldarica and C: Cupressus arizonica),

The degree numbers in the legend of part b indicate different geographical directions of variogram fitness.
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Figure 4- Interpolation maps of cumulative throughfall using normal kriging Method for throughfalls

with relative mean absolute error (RMAE) > 30%
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Table 4- Precipitation characteristics and results of cross-validations for three stands. P4= Precipitation,
MAE= Mean Absolute Error, RMAE= Relative Mean absolute error. A lognormal (Log), a square root
(Sqgr) transformation, and scaling data to range of 0-1 (Scale) were used in order to normalize data for

skewed frequency distributions.

ohbshs, Slrl bk ol gl oy 9
Rainstorm  (mm) Quercus brantii Pinus eldarica Cupressus arizonica
Ti MAE RMAE T MAE RMAE T MAE RMAE
Event (mm) (mm) (%) Skewness (mm) (mm) (%) Skewness (mm) (mm) (%) Skewness

1 0.4 0.03 0.05 5717 0.71 0.01 0.04 1885 2.09 0.02 0.05 1456 1.15
2 1.5 0.31 012 4443 0.87 0.22 0.15 35.1 1.35 0.16 0.11 324 1.66
3 0.2 0.01 0.03 54 1.98 0.01 0.03 1661 2.09 0.02 0.33  41.89 2.09
4 271 2247 166 13.4 -0.44 1419 438  25.09 0.31 16.83 224 8.34 -0.03
5 132 1061  0.72 12.8 0.12Sqr 6.24 0.75 5.95 -0.51 7.49 135  12.86 -0.76
6 0.5 0.18 0.07 47.9 0.41 0.05 0.09 4063 1.09 0.04 0.09 16.2 1.43
7 283 2396 139 11.9 0'13_51“'9 14.67 1.3 2.89 0.68 17719 227 7.75 -0.23
8 239  19.77 1.2 12.1 -0.62 12 246 1461 -0.23 1413 283 1526  -0.38Log
9 215 17.9 1.08 12 -0.99 1059 234  16.18 0.27 1247 283  17.86 -0.25
10 289 2452 091 9.71 0.07Log  14.89  3.82 19.9 0.16 17.87  1.88 5.58 -0.07
1 6.1 4.08 0.28 12.9 -1.41 2.82 079 2243 0.07 3.2 0.63 14.4 -0.52
12 0.8 0.18 0.07 0.37 0.81 0.09 0.08 0.85 1.01Sqr 0.09 0.08  37.15 0.16
13 5 3.25 0.41 18.5 0.74 2.28 047 1433 0.04 2.59 054 1581 -0.31
14 39 2.45 0.22 17 -1.07 1.74 0.35 4.42 0.5 2 054 2149 -0.24
15 13.6 9.76 0.7 11.12 0.28 6.68 0.79 5.9 0.11 7.5 0.89 6.78 -0.27Sqr
16 163 1305 124 1552 0.78 8.12 0.81 4 -0.16 9.29 1.4 10.04 0.81
17 267  21.66 0.9 10.15 -0.34 13.7 1.27 3.37 0.36 16.32 201 4.28 -0.13Sqr
18 338 2011 112 3.87 0.28 18.04 2.3 6.79 0.02 21.56 2 43 -0.27
19 25 1.72 026 2124  -0.71Sqr 1.06 034 1971 0.1 1.21 026  16.59 -0.41
20 4 2.88 039  19.66 -0.68 1.81 032 1194 0.29 1.92 0.48 19.9 0.18Log

Cumulative 2582  207.91 129.21 152.47
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Extended Abstract

Introduction: Today, due to human activities, climate change, and other factors, wetlands within the country are
rapidly diminishing. Wetlands are critical ecosystems that support a vast array of biodiversity and provide valuable
goods and services. They offer numerous economic and environmental advantages, such as carbon sequestration,
groundwater replenishment, flood mitigation, and resources for food and fodder. Globally, wetlands are subjected
to intense degradation pressures, primarily due to human-induced changes. These include expanding agriculture,
urban development, inter-basin water transfers, and destroying natural habitats. Additionally, alterations in wetland
catchment areas, resulting from land use changes that affect various surface processes, typically modify the
condition of wetlands. Consequently, this study aims to examine the transformation of the Salehiyeh wetland from
1987 to 2023 using Landsat satellite imagery and to explore the factors contributing to the area's degradation and
desertification through documentary and field surveys.

Materials and methods: Landsat 5 and 8 satellite images were utilized to study the changes in water bodies and
saltlands in the Qazvin-Alborz region from 1988 to 2023. Following radiometric and atmospheric corrections,
maps depicting the region's water bodies and vegetation cover were generated using ArcGIS Pro 2.8 and ArcGIS
10.8, respectively. These maps were derived using the Modified Normalized Difference Water Index (MNDWI)
and the Normalized Difference Vegetation Index (NDV1) for the years of study. Documentary research and survey
methods also identified the primary factors influencing these changes.

Results and Discussion: The results indicated that the water abstraction area in the study area was approximately
8922.36,2844.02 and 1135.28 hectares in 1988, 1998, and 2009, respectively. This area decreased to 921.01,
409.38, and 167.54 hectares in 2019, 2022, and 2023, respectively. Correspondingly, the changes in the area’s
vegetation were consistent with the changes in its water. Before the construction of the drainage system, in 1988,
1998, and 2009, vegetation covered approximately 7196.56, 4293.62, and 2576.50 hectares, respectively. In the
years following the construction of the drainage system, namely 2019, 2022, and 2023, the vegetation spanned
3337.12, 514.64, and 473.61 hectares, respectively. Investigations revealed that disruptions in the wetland's
hydrological cycle due to the construction of dams on the main rivers, the development of drainage systems,
communication lines, infrastructure, and the pressure of livestock grazing are the most significant factors affecting
the current condition of the wetland. The results related to explaining the key drivers of desertification and land
degradation in the Salehiyeh wetland and the saltland of the central Qazvin plain have shown the serious impact
of human activities on the current state of the wetland. In the meantime, the loss of wetland rights due to the
construction of Kinehwors Dam on the Abharroud River, the construction of a diversion dam on the Kordan River
to Hashtgerd Plain recharge, and the construction of a diversion dam on the Ziyaran River played an important
role in disrupting the hydrological cycle of the wetland. The implementation of construction projects in the
wetland, including the construction of a drainage system, the construction of the Abyek-Charamshahr freeway, the
establishment of Azadi Airport, and the development of agricultural lands, has contributed to the cause of a serious
threat to the safety of the wetland's wildlife, its destruction, and its ecological and geographical isolation. Also,
constructing the access road and overpasses to transfer water on the side and the drainage canal has provided more
access to the herdsmen and hunters. It has increased the population of excess grazing animals in that area,
especially camels.

Conclusion: Generally, the desertification and land degradation observed in the Salehiyeh wetland and the salt
lands of the central Qazvin plain can be attributed to a neglect of sustainable land management principles.
Additionally, climatic anomalies have exacerbated the destructive effects over the past two decades. Any measures
aimed at correcting and enhancing the ecological condition of the wetland should prioritize controlling the primary
sources of dust production. These measures should involve mitigating the impact of human activities as much as
possible, regulating livestock grazing, restoring vegetation, and emphasizing organizational unity and the
involvement of local communities.
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o W-’)-’d-’ Jajé)" SleMb! 9 )JjLa; U"‘ o ealarwl
5lodds 45‘)‘ \ Jg-.\.‘> 9 Y ‘Jiw

G (9

L o3lo g sloylgnle ooty

5 @l e Sl penn sln Gl ol
Sl 095 )0 5yl —ngB Jlieed BLS b

ol oolaw! pglar Wlasice —Y Jgoo
Table 1- Specifications of the images used

ST O yud
20,/ ,88 T o)lgale (1) Sbplae,s  Gawdyes &,6 &S0 &b
() il
30 35T/165 ™ Landsat5 10< 1366.11.18 1988.02.07
30 35/165 ™ Landsat5 10< 1377.01.02 1998.03.22
30 35/165 ™ Landsat5 10< 1378.11.28 2009.03.22
30 35/165 oLl Landsat8 10< 1397.10.21 2019.01.11
30 35/165 oLl Landsat8 10< 1401.12.04 2023.02.23
30 35/165 oLl Landsat9 10< 1402.10.28 2024.01.17

L PRCEIRCHY F PSR- XNUS SONNE | A VAN g

sly ¢ cél,s  (earthexplorer.usgs.gov)

Sk eolel a3 slaile

5 ol

3 esls cpl fdos 9w gl eioen
Excel 4 ArcGIS 10.8 (ArcGISPro 2.8 sl ,l58ls 3

-V mhe abas gleosls pl e85 colail

3 Levell-collection2



9P 65 yo Zebd Hliey90 g azdlo OVB 40 (e yw o 55 g 2li0ble oS lagl ey (S 9 g, wy 2 AR

Uiy Jolds oo Jls jasls g (MNDWI)
L oadllhae )50 sloJle sl (NDVIY  als
Arekhi et) wo 5 awlxe ¥ g\ Ly, 51 eolasl
al., 2019; Eskandari Damaneh et al., 20223,

.(Eskandari Damaneh et al., 2023

GREEN-SWR1

MNDWI = GREEN+SWR1
NIR-R
NDVI = NIR+R

bl o all ol Bl g gSlas polas
.(Eskandari damaneh et al., 2023)

\YYYie Ny

AL S YARTAT

Eskandari Damaneh et al., 2020; Eskandari )
5 o egl, Slwsas (Damaneh et al., 2022b

5 "o el gty lalnl b s a6
s 25 A ENVIB3 1580 03 00 26 oy oS
i Bl Gy 5 ol Gleie aik
Poas Jloys Lol o oas oMol asls

)]

@

“RY (55 jerdysole Wil =NIRE Laalal, ol o
) obsS gge Suogesd Wl =SWRLy o8 i,

YAV ITA |
N ———

e iSaj RGB N
] 95 -5 #5050 I Red %
I Green

BlBlue o0 5 10 20

iliseo (Sl 56 8 adflla 3590 dikaio 310 9 A Cwitd 0 5lgako g olai - IS
Figure 2- Landsat 8 and 5 satellite images of the studied area on different dates

8 Near Infrared Red (NIR)
°Red
10 Short-Wave infrared (SWIR)

4 Radiometer Calibrated

5 FLAASH

6 Modified Normalized Difference Water Index
" Normalized Difference Vegetation Index



AY VEY o ez olos ooyl Jlos s).A?UT slroje> éAl} Sy pdw

VEVIOY o FUYA AYVY & sy a0 VFY
ol lid mls usres cwl a8l als LSe
(andlao 0,50 adlaio JS 5N ‘SETMCA}LM KW
el @ WWAY 5 YY) AYFPF sl le jo oS
AYAY Gla Jlo )0 w0og ao VY 5 F/FA AYNA
AW A A VA (E VROV I PR L £ PR R K
e Sy Slasl Ll fued [0l 4l als
odbdnl (53 sloy e S 50 Ol gexd @
3 dowe ol as cal Jb o ol il sags )8
5 Slod lacwand (1Se; wlaxl 5l LS sl Jls

el 009 dslllan 5,90 dilaie (535 0

\FYYIeN Y

LAYARIALS

Ol somsld 5 atalo g yuisl
301938 Jl30 9 (o yiums Sl oy

WS iloj ol 5
31— 00938 e 00 (@ s gedan Sl ()
(F Jsor 5 ¥ JS5) amsce ol (S SYASY)
S OYAR) iSa; sl 5 S slale , o5
Wil VYAV 5 VTVY AYES el el
5 YARE/ Y AAYYYS gty ol i Corlas
s slo Lo 45 rle ol 45 035 ,ZSa) VYO/YA
S VF AT o le in iSe) Sl )

\FAYNYIYA

Losa! DA Sy 5

—_— e JU I Red @,:/:}
[ Green -

] o -5 3009 Km

Blue o 5 10 2 30

WEFAFY Sloj o3l 0 5ydl-2938 sli0 090 ol s Ol =¥ S
Figure 3- Changes in the water bodies of Qazvin-Alborz salt land between 1987 and 2023
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Figure 4- Changes in the vegetation cover Qazvin-Alborz salt land between 1987 and 2023
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