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Abstract

The Karvansara fault zone is located in north of the Nobaran and in the geological and structural
zone of Central Iran. This zone is located at the south of the Caspian Sea within the Alpine-
Himalayan belt. The aim of this study was to investigate the morphological evidences and
evaluate the relative tectonic activities along Karvansara fault zone. For this purpose, five
morphometric indices including drainage basin asymmetry factor (Af), transverse topographic
symmetry factor (T), stream length—gradient index (SL), ratio of valley floor width to valley
height (Vf) and hypsometric integral index (Hi) as well as fractal dimensions of faults and
drainage network were calculated. The evaluation of these indexes and the overlap of their results
and the evaluation of the index of relative tectonic activity (IAT) show that most of the study area
indicate very active to active classes of the relative tectonic activity. Also, the calculation of
fractal dimension in eleven boxes in the study area for the faults and drainage network by square
method, drawing of the log-log diagrams and the use of relevant fractal analysis show the tectonic
activity of the region. The neotectonic study of the Karvansara fault zone and the location of the
basins with moderate to high tectonic activity, along the major active fault zones, especially in
areas where fracture density is higher than other regions and fractal dimensions calculated for the
fault zone and drainage network indicate that the activity of the fault system is on the southern
part of the study area.
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Abstract

The main goal of this study was to investigate the effective factors on the flooding of Gorganrood
River in Aq’Qala County with emphasis on March 2019 Flood event. In this research 18 sub-criteria
that play imperious role in creating flood inundation were identified. According to time series flood
mapping, technical process of satellite data, field survey, and consulting with flood’s experts, the
sub-criteria were compared in each pairs using the AHP questionnaire, and their final weights were
determined using Expert Choice software. Topographic and morphological sub-criteria with weights
of 0.353 and 0.333 had the most impact on the occurrence of inundating, respectively. Based on the
results, 14.19% of area of Aq’Qala county have located in very low hazard zone (the western and the
southern regions due to their suitable topography and distance from the Gorganrood river), 18.1% in
low hazard zone (the northwest of the Aq’Qala due to existence of swampland and salty plains),
11.95% in moderate hazard zone (the northern of the Aq’Qala due to swampy and hilly nature and
southern of the Aq’Qala), 29.66% in high hazard zone (the southeast of Aq’Qala due to closeness to
the Gorganrood river buffer zones and tributaries of the Qarasou river, and the western areas due to
the unsuitable morphological conditions and low gradient of Gorganrood bed river), 26.1% in very-
high hazard zone (the middle of Aq’Qala due to plains’ topography, and qualitative buffer zones of
the Gorganrood river due to unsuitable morphological conditions). Canalization of outer arch
meanders in Sallaq Yilgi to Gangirma villages, widening and dredging the river channel at Aq’Qala
historic bridge, drainage and digging a detour channel according to topographic conditions in middle
plains can mitigate the flood hazard in the Aq’Qala County.
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Abstract

The purpose of this study was to evaluate the performance of two data mining models; artificial neural
network and vector support machine algorithm in three modes: Using morphometric indices including
topographic wetness index, topographic position index, stream power index, length slope index, terrain
ruggedness index, mass balance index, profile curvature index and surface curvature index; Using
environmental and human factors including rainfall, basin height, slope, slope direction, lithology, land use,
normalized vegetation difference index, distance from stream, distance from road, and distance from fault;
And a combination of the above two conditions in zoning the landslide sensitivity of the Cherikabad
watershed in Urmia. For this purpose, 92 landslide points in the watershed were identified using field study
and Google Earth images. The map of morphometric indices and maps of environmental and human factors
were prepared and digitized in ArcGIS10.5. The evaluation results of the two models using the ROC curve
showed that in the case of using only morphometric indices, the two models SVM and ANN with the area
under the curve of 0.742 and 0.763, respectively, have good performance in landslide sensitivity zoning. In
the case of using human and environmental factors, the above two models with an area under the curve of
0.876 and 0.929 have good and very good performance, respectively; and in the case of using both human
and environmental factors along with morphometric indices, the two models with an area under the curve
of 0.940 and 0.936 had almost the same performance with excellent rank in the zoning of sensitive areas.
Moreover, the highest quality sum (Qs) and Density ratio (Dr) had the highest correlation between risk
categories for the SVM model in the third case. The results of Kappa index in the superior state showed
that lithology, LS, and basin height factors had the greatest effect on the occurrence of landslides,
respectively. Therefore, the effects of natural factors in comparison with human factors, and in general, the
morphometric indices are higher in the occurrence of landslides than environmental and human factors, and
the basin is inherently sensitive to landslides.
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Abstract

Spatial-temporal pattern modeling of forest cover changes provides valuable information for better
understanding the change process and determining the effective factors of areas under change. In this
study, it was tried to identify the factors affecting the reduction and destruction of forests in western
Iran using the capabilities of modern technologies including remote sensing, and then implementing
in the form of a suitable computational model as a mathematical model based on the behavior of
nature. In order to investigate the reduction of forest cover in Sardasht city of West Azarbaijan
province, satellite images of MSS, ETM* and OLI for the years of 1977, 2000 and 2018 were used.
The above images were preprocessed, processed, and classified into two categories of forest and
non-forest. The logistic regression method was used to study the relationship between forest cover
reduction and physiographic and human factors. In order to obtain the lands suitability map, a
logistic regression relationship was established between the forest cover reduction map from 1977 to
2000 and 2000 to 2018 and also factors affecting it. Finally, a simple spatial model was proposed
that was able to predict the spatial distribution of forest degradation using logistic regression. The
results showed that over the 41 years, about 33721 hectares of forests of Sardasht city have been
damaged. According to the results, it was determined that from topographic variables, parameters of
distance from the road and distance from the village had the most impact on the forest degradation
rate.
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Abstract

Experimental models for estimatina erosion have been developed for a specific area and their
calibration is necessary for use in conditions other than their own location. Examining the accuracy of
experimental models for estimating erosion can lead to better estimates of sediment load and thus
better design of soil and water protection operations. Therefore, it is necessary to identify high-risk
areas of erosion to control and reduce erosion and sediment production. The study aimed to investigate
the accuracy and capability of ICONA, support vector machine, Chaid and random forest models in
estimating erosion. First, diaital lavers of variables affecting erosion includina slope, geoloaical
formation, land use, soil, height, slope direction, surface curvature, waterway network density,
distance from the waterway, fault density, distance from the fault, and topographic moisture index
(Twi) were prepared. To compare different models, statistical indices of correlation coefficient (R)
and absolute maanitude of error (MAE) were used. The results showed that among the mentioned
models, the support vector machine model, ICONA and random forest with M7, M9 and M12 pattern
had the highest accuracy with correlation coefficient of 0.899, 0.845, and 0.921 and the lowest mean
absolute value. It has error MAE = 0.711, MAE = 0.721, and MAE = 0.628. According to the study
of effective factors in soil erosion model, it is concluded that the parameters of the slope, geological
formation, land use, soil, distance from the waterway, and topographic moisture index (Twi) are more
sensitive to erosion and the factors affecting erosion in these areas are more active. Most of the study
area is part of a very hiah to high erosion class that these classes are mainly located in the center of
the area. Most areas at high to severe erosion risk are located in the sloping topographic unit.

Keywords: Soil Erosion, Gonabad Basin, Experimental Models, Statistical Indicators, Correlation
Coefficient
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Abstract

Today due to the large amount of funds allocated to the reform clauses in the construction of watershed
management projects, priorities in locating critical points before the implementation of structures
should be explored comprehensively and accurately. Identifying erodible points and effective factors
is a necessary measure. Timely watershed management measures, whether structures or non-structures
or a combination of them, can minimize the severity of damage caused by erosion and sedimentation
of basins. Therefore, careful selection of priorities and policies in the activities of watershed structures
has a significant impact. This study, which was carried out with the aim of helping correct managing
and planning of lattice-stone structures in Khorramabad city in order to control erosion and sediment,
hydrological, topographic, economic and social criteria and other indicators related to erosion and
fault, which are 14 sub-indicators were used. Network analysis process was used to weight these
parameters and they were entered into the GIS. The results show that among the effective indicators
in locating lattice-stone structures, the most weight were erosion, vegetation, and fault criteria with
weights of 0.145, 0.141 and 0.126, respectively, which can be used to prevent the risks of erosion and
sediment seen in 4.5% of the study area. The main purpose of this research is to provide solutions
based on scientific principles. Prioritization in this way can play an effective role in the targeted part
of watershed management credits and reduce damage by constructing appropriate structures.
Considering the objectives of the present study and the importance of constructing watershed
management structures in controlling erosion and sedimentation, in order to improve the performance
of such projects, it is proposed to reduce watershed degradation and proper use of surface water.
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Abstract

The resilience of urban systems as the best form of human habitation has significant
environmental impacts, and the promotion of sustainability and resilience in cities and human
settlements is a priority. Resilience of a city and how it is measured in cities are important, but
despite the significant advances made in recent years in this field, existing methods of measuring
urban resiliency have been used for analyzing it for specific disorders, or from the perspective of
resilience engineering. Based on the necessity of this research by using PROMETHEE model, the
first step was to identify the basics of earthquake crisis management, and in the next step, the
status of Ilam was analyzed statistically. It should be noted that the current research is a
developmental-applied approach and research method is a combination of descriptive, analytical,
library, and field methods. Moreover, for the analysis and drawing, GRAFER, EQS, EXCEL and
ArcGIS, VPLS and AMOS-SPSS software and other applications were used. The results of the
research showed that, based on GAIA layout, areas 12, 3, 8, 5 and 6 are more resilient than other
areas. In terms of indexation, the three criteria of facilities and equipment, green space, and
transportation in the city of llam has made such areas. Based on a resilient network pattern, the
phi positive for area 12 of Ilam is 0.81% and the phi negative is 19/0. Finally, based on the
guantitative ranking of the PROMETHEE model, area 12 of Illam with 0/6231 percent of
resilience is the most resilient area and area 9 Ilam with -0/4306 percent of resilience is the most
vulnerable urban area.
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Abstract

In recent years, the study of the concepts of resilience at the urban and regional scales has attracted
special attention, although the level and number of these studies at the urban scale is higher than other
studies at higher scales. Hence, the gap of this group of studies in the field of regional studies is obvious.
The main purpose of this study was to investigate and evaluate the resilience of Karaj communication
network. Using library studies, important criteria and sub-criteria in increasing the resilience of roads
were identified and then studied and evaluated in selected axes. The six criteria developed in this study
are equestrian resilience, pedestrian and cyclist resilience, natural disaster resilience, efficient
transportation management, resilience against adverse weather conditions, and resilience against crime.
This applied research used a descriptive-analytical method and combined (quantitative-qualitative)
approach. The selected axes of this research are Shahid Beheshti Street and Azadi Streets of Karaj. The
results of hierarchical analysis shows that the level of resilience of these axes is moderate and low.
Among the proposed solutions to improve resilience are pedestrianization of busy sections of the street,
implementation of traffic plans such as pairing and individualizing traffic on the passageways of vehicles,
controlling the speed of vehicles and providing safe movement for pedestrians through relaxation
methaods, using speed control tools, and the construction of overpasses or underpasses for pedestrians in
high-risk areas.
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Abstract

Drought hazard is one of the natural features of the planet that can occur in all climatic zones so
that in some cases it causes irreparable damage. Due to the importance of drought, this study
aimed to analyze the time series of agricultural drought in Darab city over 20 years (2000-2020)
using remote sensing and satellite images in the Google Earth engine system. Satellite imagery
including 460 images of land surface temperature (LST) and vegetation (NDVI) MODIS of Terra
satellite was used to calculate the temperature condition index (TCI) and vegetation condition
index (VCI). Moreover, using the recorded rainfall data of the Darab synoptic station, the SPI
index was calculated by MATLAB software in different time intervals. The results show that
according to the extreme dryness class and based on the TCI index, the 2000 with an area of
225.46 square kilometers and also according to the VCI index, the 2013 year with an area of
280.80 square kilometers, had the most dried land area in Darab city. As a result, comparing the
numerical value of SPI index for each of the years of the period under study with the amount of
non-drought areas obtained from TCl and VVCI indices obtained from satellite images, the highest
correlation coefficient of 0.76 was observed between the 12-month SPI and the VVCI index, which
indicates the VCI satellite index as the optimal index indicating the drought situation in Darab
city. Another outstanding result of this study is that the use of remote sensing data and Google
Earth Engine System to monitor and investigate drought in areas that do not have observational
data from land surveys is very useful.
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Abstract

Numerous human and natural factors are involved in the creation of thermal islands. Accordingly,
the purpose of this study was is to analyze the occurrence of heat wave in Abadan city and its
impact on thermal islands. Heat waves were identified using the 95th percentile index and its
application to daily maximum temperature data during the period 1985-2017. Among the heat
waves that had occurred, two waves with more continuity during the hot and cold seasons of the
years were selected and their satellite images were received from the MYD11A2 MODIS during
the day and night. Then, using image processing techniques, Earth surface temperature map was
extracted and used for determining thermal islands of Abadan city. Land use map with 4 land use
classes was extracted from MOD12Q1 MODIS by supervised classification method. The results
showed that the average incidence of hot flashes in each month of the year is between 3 and 8
waves. The most persistent heat waves occurred in the period of 6/11/2010 to 6/16/2010 and
19/3/2008 to 27/3/2008 with a duration of 6 and 8 days, respectively. Thermal islands in Abadan
have specific spatial and temporal fluctuations and the surface temperature is higher in the warm
season. The high temperature in barren lands is due to the increase of fuel consumption of 2 hours
per day and in the industrial area due to the burning of fossil fuels and the production of polluting
gases, which cause the greenhouse effect, heat intensification and, eventually, the high density of
the heat islands and intensity of the effects of heat waves.
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Abstract

Return periods and the probability of the occurrence of precipitation are two important indicators
in studies related to flooding and precipitation, and a correct understanding of the indicators can
play an important role in climate risk studies. This study aimed to investigate the performance of
the Multi-Source Weighted-Ensemble Precipitation (MSWEP) and to use it in determining the
return periods and the probability of annual precipitation in Iran. For this purpose, the generalized
extreme value (GEV) method was used. Four statistics of RMSE, MBE, PBIAS, and R? in
Kdppen-Geiger climate classification in Iran were used to evaluate the MSWEP data. The results
showed that this data has the best performance in arid and semi-arid regions of the country with
a PBIAS of 0.40 and 0.32. In contrast, this data showed the least performance in two rainy (Cfa)
and mountainous areas (Dsb), so that the maximum PBIAS between the climate zones of the
country is seen between -2.45 and -0.09% in the above-mentioned zones, respectively. The results
showed that the maximum probable precipitation occurs in periods of 1 to 15 years in the northern
coasts and its maximum intensity occurs in the southern coasts of Iran. The probability of
occurrence of precipitation in Iran fluctuates between 2.03 to 32.02%. Decreasing latitude from
north to south and decreasing height from west to east are associated with a decrease in the
probability of occurrence of precipitation in Iran. Maximum uncertainty is seen in the
mountainous regions of Iran with a high probability of occurrence of precipitation.

Keywords: Generalized Extreme Value (GEV), Iran, MSWEP, Precipitation Return Period,
Precipitation
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Abstract

In this study, to evaluate the temperature hazards of Khuzestan province, first the matrix of
maximum daily temperature data for the warm period of the year of the stations from May 15 to
October 6 (156 days) for a total of 24 years (2013-2017) is equivalent to 3744 days was extracted.
In order to distinguish hot, very hot, and super hot days, the average and long-term standard
deviation of the total station data during the period of 3744 days were calculated and the
standardized maximum daily temperature index was calculated for all stations. Days with an index
anomaly of less than 1, between 1 to 1.5 and more than 1.5 were designated as hot, very hot and
super hot days, respectively. The application of cluster analysis by cumulative stacking method
on the temperature data matrix of 3744*1144 and drawing a zoning map using (GIS), showed
four temperature risk zones (low risk, medium risk, high risk, and very high risk) in the province:
1) Low risk area: with the northwest-southeast trend of the province, including mountainous and
relatively highlands, which are located on the Zagros highlands at the eastern and northeastern
extremities; 2) Medium risk zone: low altitude belt adjacent to Zagros mountain range in the
southeast, East and North; 3) High-risk area: low-lying central, eastern and western lands of the
province; 4) Very high-risk area: most of the central and western regions of Khuzestan.
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