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Introduction

Drought is a climatic hazard that occurs in the vast areas throughout the world. It causes physical
suffering, economic losses, and Environmental instability. Drought is a slowly developing very which
is phenomenon, and it is very difficult to determine when a dry spell becomes a drought or when a
severe drought becomes an exceptional drought. It is usually starting with less dramatic effects than
other natural disasters, but its effects are long lasting and widespread (Mavi and Tupper
2004).Meteorological droughts are characterized by a lack of precipitation, often combined with higher
than normal potential evapotranspiration, for a long period of time and over a large areas.
Meteorological drought indicators use precipitation data to determine meteorological droughts.

This paper is focused on drought hazard distribution and its Environmental impacts in the Gilan
province. We used the precipitation data as Meteorological drought indicators to determine
Meteorological droughts.

Study Area

The Gilan province is one of the most humid regions in the northern of Iran is located in the southern
Caspian Sea Coasts. Gillan Province with an average precipitation of 1100mm has a temperate and
humid climate. Yearly precipitation is distributed through Mid-September to late April. This rainfall
makes up nearly 80percent of the total precipitation during the year (tajdari2: 1390).

Material and Methods

In this paper the precipitation data of 32 Rain Gauge Stations of Gilan province in 30 years period
were extracted. For monitoring and zoning droughts conditions in this region some indices and
methods were used. Roy presents rainfall Anomaly Index (RAI) in 1965. The rainfall anomaly index is
based on the calculation of standard deviation values from the normal precipitation amounts. For
trends analysis of droughts data the non-parametric tests are utilized. The trend tests classified into two
categories of parametric can dnon-parametric tests. Parametric tests make certain assumptions about
the data in which the test is performed. First, there is the assumption that the data is drawn from a
normal distribution. The using of nonparametric techniques has a long tradition in time series analysis.
Non-parametric (distribution-free) methods, which relax the assumptions, may serve as an alternative.
There is no assumption of normality of data in non-parametric tests at the same time. So if we are not
sure about the normality, it seems more prudent to use non-parametric tests. Cluster analysis is a way to
divide a data stein to useful and homogenized subsets (clusters or categories) with the same features.
Data that are similar set in one cluster, where data are dissimilar set in separate clusters.
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Results and Discussion

In this study the precipitation data of rainfall stations were analyzed. Precipitation sanely sis
showed that the maximum precipitations concentrated in the coast al region like Anzali, Castle River,
Astara and Bash mahaleh. Minimum precipitations in southern parts of the province around Manjil,
Gavard and Paroud bar can be seen .In the next step the trend sin precipitation time series based on non
parametric methods were determined. The results showed that there is no trending the precipitation
time series. Then the coefficients of drought for the stations based on rainfall anomaly index were
extracted. After determining the coefficients, the percent age frequency of occurrence and severity of
drought zoning were plotted for theperiod1389-1360. The results of frequency analysis showed that the
highest frequency of weak droughts (with20 to 26% frequency of occurrence) is located in the central
region sand around the north western of province. The highest frequency of occurrence of moderate
droughts is located near the Hashtpar station with 20 to 27 percent frequency of occurrence. In the
severe droughts, parts of east and southern and north west province and marginal areas have the
greatest percentage the frequency of occurrence and finally the highest frequency of occurrence of very
severe droughts in the southern corner of the province was seen.

Conclusion

A cluster analysis by Euclidian distance and Ward method was applied to the Droughts data.
Testing different methods to determine the number of clusters, 4 clusters were finally chosen. These
clusters have an accept able percent of similarity in the droughts zoning identification. The first cluster
extended to the most areas in central and somewhat in northern of province. The second cluster is the
most extensive drought areas in the province, which is covered some regions in western, central and
northern of province. The third clusters located in the south and south west of province and finally the
fourth clusters located as a distinct area in the eastern corner of the province. According to the results of
analysis of the droughts occurrence frequency, the second, first, fourth and third clusters priorities are
in risk of drought.

Finally it should be considered that with regard to sensitive vegetation in humid areas such as Gilan,
lack of moisture and drought risk can be more severe than the dry regions.

Key Words: Drought, Rainfall Anomaly Index (RAI), Cluster analysis, Gilan Province.
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Introduction

Because of the vital role of water in human life, examining the phenomenon of climate change
effects on drought severity and frequency is important for any area of interest. Nowadays, climate
Researchers considers the effects of climate change and climate simulations by using the atmospheric-
ocean general circulation models. To achieve the prediction of climatologically parameters,
various statistical and dynamical models have been developed to simulate and downscaling of GCM
output models. The statistical model of LARS-WG is such a model, which is very powerful for this
aspect.

Study Area

The province of Khorasan Razavi with an area of 144802 Km? is located in the northeast of Iran.
Based on De Martonne’s climate the study area included indicator, Khorasan Razavi classified in
arid and semiarid climate zones. The highest point of province is Binalud Mountain with an
elevation of 3420 meter and the lowest point in Sarakhs plain with an elevation of 299 meter above the
sea level. The LARS-WG model is one of the stochastic weather data generators, which is using to
generate data for daily precipitation, radiation, maximum and minimum temperature for present and
future times.

Material and Methods

To run the model of LARS-WG, daily precipitation, minimum and maximum temperature, and
sunshine hours of 10 synoptic stations of Khorasan Razavi for 20-year duration were Selected for
Model inputs (1991-2010). All data obtained from the data center of Iran meteorology office.

The aim of this study is assessing the effects of climate change on drought occurrences in Khorasan
Razavi by using drought index such as decile (DI) and the standardized precipitation Index (SPI) for
the next two decades. The daily data from the output of general circulation model HADCM3 under
scenario A2 is downscaled by LARS-WG statistical model version 5, and the ability LARS-WG5
model is validated in simulations of past climate (1991-2010), in 10 synoptic stations. Then the
climatic variables of the minimum temperature, maximum temperature, precipitation, and sunshine
hours are simulate for 2011-2030. Then, rainfall and drought conditions are monitored to extraction of
inter annually list of drought indicators.

Results and Discussion

The results showed that the LARS-WG model has high ability to simulate climatic variables. The
most error in simulation of climatic parameters is related to rainfall. While the model shows higher
accuracy for estimation of minimum and maximum values but for average amount, the rainfall has

* Email: mousavi500@yahoo.com Corresponding Author 00989153167311



Geography and Environmental Hazards 3 (2012) 4

increased in the 75 % to 77% of months the first and second decades of forecasting period. The
noteworthy result of calculated index deciles is that the number of months, with average, severe and
very severe drought conditions in the twenty next years is reduced considerably compared with the
base period.

Furthered Results showed a very good agreement between deciles (DI) and the standardized
precipitation Index (SPI) for assessment of drought for next two decades. Torbat-jam station is an
exaction point Due its difference results compare with other stations. The differences results of Torbat-
jam station is by increasing of sunshine hours and it’s consequent rainfall based on our analysis more
than 90% of the study area will face to increasing the drought intensity over the next twenty years.

Conclusion

Check the status of drought in Khorasan Razavi province during the next two decades, shows
most of the stations in most years of study period, the drought decrease and the number of wet month’s
increases. Comparing the results of two different (first and second) decades implies that the number of
wet months in the second decade increases respect to the first decade. The results also show the climate
of Khorasan Razavi will be quiet difference with the current situation. The result of drought situation in
this study is agreement with the results of some other studies and of course is not agree with the results
showed by few researchers. The reason of the similarity of the results can be confirm the ability of the
model and thus as error reduction in output of climate parameters. Also the reason of disagreement of
the results could be due to run time error of the model in climatic parameters simulation in other
studies.

Key Words: Climate change, Drought, General Circulation Model (GCM), LARS-WG
model, Downscaling, DI index, SPI index.
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Introduction

Active Mending Rivers are the most dynamic and sensitive parts of the fluvial landscapes.
Meandering rivers suffer a large Geomorphic changes during the annual flood events. Based on large
flood evidences, reconstruction of the channel bed migration will be possible, which is use for
Evaluation of future Evaluation and flood risk assessment in the flood plain areas. The morphological
evolution of river meanders has been analysed by many authors and various pattern and models has
been suggested (eg.Alfredo 2010, chen 2006, Hook 2008, Borisova 2006). Many researchers have
examined the morphological impacts of floods and some studies of channel instability have combined
time scales, examined the combined effects of flood phases and demonstrated temporal and spatial
variability of stream stability.

There are many meandering rivers passing from flood Palin areas in Iran which are studied by
Iranian researchers (eg. Bayati Khatibi 2012, Rezaei moghadam and khoshdel 2009, Yamani 2008,
Jahadi Toroghi and Hosseinzadeh 2012).

The purpose of this paper is to demonstrate of active channel changes of Aji-Chay River over the
time and assessment of flood occurrence potential based on disptacement of bending river course.

Study Area

Aji-Chay river is one of the largest rivers in the northwestern of Iran to drain an area with 12790km?
to orumieh lake. The study reach is selected from sarab city to Tabriz International airport at the
Northern latitude of 37 58 07 and Eastern longitude of 47<: 45 12 most geologic formations of
the flood plain include young alluvial gravel and plyas sediments. The study reach is been divided to
smaller parts to further analysis (figi).

Material and Methods

Satellite Images and areal photographs were used for Geomorphological Mapping and measuring
the meander characteristics. In addition the annual pick discharge records at the nahand, said abad,
Khajeh and vaniyar gage station was analysed for Estimation of flood occurrence intervals. To assess
the effect of the drainage basin characteristics on the flooding phenomenon on the following
coefficients and indexes were calculate roughness basin (Bh), roughness number (Rn), drainage
density (Dd), constant of channel maintenance (C), stream frequency (Fu), texture ratio (T) and form
ratio (Rf) was calculate. also to assess of the effect river channel characteristics in event of flooding, the
parameters active channel width(W), active channel depth(D), evaluation of the relation between
discharge and width in meander channel and too indexes bending arc (B), flood abate ratio (Rf) and
finally channel adjustment(CA) obtain. The coefficients are used by many authors to describe of
relation of drainage basin properties’ and flooding (e.g. Baker1988).

* Email: M_bayati @tabrizu.ac.ir Corresponding Author 00989144159421
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Results and Discussion

The results calculation of the drainage density in different parts of the Aji-Chay basin indicates that
proportion of the drainage density near the out let of basin is relatively high and its value is 61.1
resulted increases the probability of flood occurrence in this section than the other areas. The results
obtained from the calculation of the roughness coefficient and basin roughness indicate that the
elevation differences causes to decrease the concentration and may cause the inundate in lower parts.
Also, the calculation other parameters show a high potential for flooding in this basin. The relationship
between meander length and discharge in the river channel indicates that discharge rate affected by the
meander length, is very different and in the near of Tabriz city and meddle parts of the river channel the
discharge rate reach its peak. According to the calculated of the flooding potential (LFH) in almost all
parts of the river potential risk of flooding is high and the amount of this risk is more than the other
parts at ranging between the Sarab to Venyar. According to the calculating and comparison of annual
discharges with the method of normal distribution, the occurrence probability of peak discharges more
than 80m?s is estimated in the Nahand gage Station.

Conclusion

Evaluation of peak discharges recorded at stations of the basin river is demonstrator the occurrence
of massive floods at path the Aji-Chay river channel Also historical study and high flood mark remains
in the below of old bridge is evidences of this flood. According to factors related to the bending of the
active channels in all of the study reach from the middle part towards the airport of Tabriz, the risk of
annual flooding will increase. In addition to flooding, erodibility the banks of floodplain and increasing
sediments volume is also a serious impacts. As well as the bending arc changes indicates that the risk
of flood occurrence has been changed in different parts and over the future times, with the instability of
river bends, under the flood impacts, installations around the river are at risk.

Key Words: Meander, flood, flood hazard, Active channel, Aji-Chay basin, Aji-Chay
River.
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Introduction

Soil losses and erosion is one of the main causes of fertility decreasing, sedimentation in
River cannels and irrigation canals, decreasing of storage capacity in dams, increasing of floods
frequency, environmental pollution and it prevents from stable development. More than 70% of
Iran land is covered with arid and semi-arid areas. Soil erosion as one of the main causes of soil
degradation, annually loss large volume of fertile soils in the Fars province. CORINE '

methodology is a standard method used by the countries of the European Union to determine
erosion risk and qualities of the lands. Using the methodology, countries of the European Union
sharing the coasts of the Mediterranean Sea have completed their erosion risk maps and
classification of their lands. The main goal of this research is preparing actual soil erosion and
potential soil erosion map. In this research, the CORINE method has been modified according
to the Jahrom watershed basin as study area of the research. CORINE model applied for
assessing and estimating soil erosion risk in the Jahrom basin. To calculate of actual soil
erosion, estimating erodibility, erosivity, slope, land use and vegetation is needed.

Material and Methods

Topographic and geologic maps with scales of 1:25000 and 1:100000 were used as the main
data source to provide digital elevation model (DEM) of the study area. The paper maps of the
study area have been scanned and rectified. The DEM have been derived from contour maps.
Slope layer has been generated from DEM data and classified into 5 groups according to the
geomorphologic units.

The erosionvity index has been calculated by Fournier index, which determines the
precipitation energy to loss soil. For investigating soil erodibility, 1:250000 scale soil maps
were used. Soil texture, soil depth and soil large stone fragment amounts have been considered
for providing soil erodibility.

The integrating soil erodibility with soil erosivity based on slope map leads to potential soil
erosion risk map. To prepare actual soil erosion risk, the vegetation map, which shows the
conservation areas, has been applied. The actual soil erosion risk has provided by integrating
potential soil erosion risk and vegetation type maps.

Results and Discussion

The results showed more than 60% of the study area is categorized with high potential
erosion risk. About 20% of the study area is classified with high severity erosion, which is

* Email: adelsepehr@um.ac.ir Corresponding Author 0098915508 5732
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located in the areas with steep slope, low vegetation coverage and high precipitation. The results
indicated that more than 80% of the catchment is categorized with high and moderate potential
risk of soil erosion, while the actual risk of the study area is low. High precipitation, high slope
and low vegetation cover lead to increase actual risk of soil erosion.

Vegetation coverage is one of the most important factors in soil erosion risk assessment. The
vegetative cover and land use conventions of the study site have been detected by digitized of
stand maps with in GIS environment. In general CORINE methodology showed reliable results
and was modified based on the studied area conditions. Advantages of this model, in contrast to
other common erosion and soil erosion prediction models, is its simple usage to assess the
dataset, the commonly used software it employs, and mapping actual soil and potential soil
erosion risk.

Conclusion

Soil erosion is considered as one of the major threats to Iran soils, particularly in the arid and
semi-arid areas, which cover more that 75% of Iran climatic zones. In order to effectively
formulate mitigation strategies and implement conservation measurements to counteract soil
erosion, it is essential to objectively identify and quantify areas at risk.

The goal of this study is to develop and verify an erosion and soil erosion risk model that can
be easily employed in Iran under conditions of limited data availability. The model ‘CORINE’
is well suited for this application. The Fournier index has been applied for erosivity of studied
area. The soil erodibility was prepared by soil texture, soil depth and stoniness indicators.
Ultimately the integrating potential soil erosion risk and vegetation type maps based on slope
leads to provide actual soil erosion risk map.

The simple algorithms utilized for running the model are flexible to different spatial and
temporal data accuracies. Also, the model can universally be applied in areas with semi-arid to
semi-humid climate conditions without spatial limitations.

Key Words: Soil Erosion, CORINE Model, Semi-arid climates, erosivity, Jahrom bastin.
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Introduction

Worldwide salinization and degradation of soil is a widespread and important environmental
challenge. Soil salinization is one of the most common land degradation processes in arid and semi-
arid regions, where evaporation exceeds over precipitation. Under arid climatic conditions, soluble salts
are accumulated in the soil, influencing soil properties and environment with ultimate decline in soil
productivity. Soil salinity monitoring in irrigated and drained fields is necessary to follow the control of
soil salinity provided by a drainage system. A subsurface drainage system can prevent or decrease the
salinization hazard Trend, a common phenomenon wherever irrigation is practiced under arid and
semi-arid climatic conditions. About 77 million hectares of the world's land have been saline as a
consequence of human activities (secondary salinization), with 58% in irrigated areas. 20% of the
world’s irrigated lands are affected by salt, but this condition increases to more than 30% in countries
which are located in arid lands such as Egypt, Iran and many similar areas. Implementation of this
assessment, before doing any action, needs to use adequate techniques and to record the changes and
disclose of soil salinity ratio and domain. Remote sensing data providing namely satellite image and
Arial photos along with processed thematic maps from this images over GIS platform is most effective
in both coast-speed and accurate to control and assessment of this phenomena.

Data providing is one of the main challenges in case of soil salinity studies based on remote sensing
techniques. In this case, data resolution in form of spectral, spatial and temporal is an important task for
data selection and collected from source. In order to provide data for such studies many sensors can be
nominated while the TM and ETM sensors carry by Land sat satellites as well as ASTER sensor are
more popular which is many researches has been done so far.

Material and Methods

Damghan alluvial fan located in north of Damghan county with longitude 54° 10 to 54° 31 and
latitude of 36° 00 to 36° 15. This alluvial fan with area of 376 km?is a part of southern morphological
unit of central Alborz range that formed by Damghan rood River flowed NW-SE direction

The present study has been done based on pragmatic method along with field investigation and
satellite data analysis. Research method is laboratory — surveying and analytical. The geo statistical
database extracted from processed remote sensing and surveying data. Here’s the data which is used in
this study:

Satellite image obtained from ETM and TM sensors at row 163 and patch 35 in2003, 07, 20 and
2011,07,18 respectively.

Survey data extracted from pisometric wells.

Litho logical data gained from geological map in scale of 1:100000 provide by GSI (sheet name is
Damghan).

* Email: sharifikia@modares.ac.ir Corresponding Author 00989122449619
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Digital elevation model modified from SRTM data.

To extract effective factors in Stalinization and high correlation between salinity increasing and
cultivation area index, Wells Ec index, wells water table decrease index, remote sensing data in
different bands combining together and salinity map extracted by image processesing techniques.

In next step correlation coefficient for each independent factors and soil salinity factor extracted
from remote sensing data has been calculated. Furthermore, study area is divided to 1683 vector
regions and assessed by network analysis and according to this, correlation rate for each factors at all
vector Regions extracted.

Results and Discussion

The salinity assessment and analysis over the area study has been done based on spectral analysis
and band combination applied over the LANSAT data (TM and ETM+). According to elements e.g:
climate variables (temperature, evaporate transpiration, precipitation), vegetation coverage, soil
conditioned Effect to IR part of spectrum, the spatial algorithm [(B5-B7) / (B5+B7)] - [(B5-B7)
/(B5+B7)] are applied on 5 and 7 Band for soil salinity extraction. To assess soil salinity variability, the
two data set of above sensors with almost 8-year deferential are processed and the individual salinity
map extracted. The derived maps are overlaid to extract the salinity area variations. The result showed
that 57 percent of pixels represent salinity was increasing, 19 percent with no fluctuations and 23
percent of total pixels affected by salinity decreasing procedure.

In network analysis, the study area divided to 1683 vector Regions with 500 meter length. Then for
preparing a framework, correlation analysis between soil salinity factor and point independent
variables is applied and a valuable map for all point data is generated. To this aim, using IDW
interpolation technique, point data obtaining from survival field related to all independent variables
transformed to pixel maps. Then pixel value joined with vector network. Because of the different
dimensions in pixel size and vector cells, average of all pixel values located in each vector cells
selected as reagent value. In the next step, in order to extract correlation range for salinity Index and all
effective variables, statistical model generated in software environment, applied on related variables
and spatial distribution for each variable factors associated with soil salinity index. Finally, the output
of the investment plans of each effective factors are provided in the context of spatial distribution to
visual analysis.

By network analysis, weight and location values of each factor are determined as follows:

e Regarding to correlation rate, most correlation rates associated with Water table lowest rate
determined by Ec factor.

o According to area of land dedicated to Stalinization, the biggest contribution belonged to the
vegetation index with 76 percent of all, that illuminated importance of this factor. Butin terms of the
area are owned by minimal conductivity factor.

The spatial distribution of each factor should be noted:

o Vegetation index factor is mainly disturbed in the central and eastern parts of study area.
¢ Underground water level index is limited to the northern and eastern part of the region
¢ And electric conductivity is observed in the northern and southern part of the alluvial fan.

Conclusion

According to the results of the factor analysis and the spatial distribution of salinity and it’s relation
to each affective factors illuminated, salinity amount increased every year over the extent part of
central and southern section where the arable and horticultural land as well as most part of rural
settlements are located. This fact is notable in two aspects:
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e Stalinization of arable land and its surrounded may have adverse impact on agricultural productivity
and garden area, given that the area has not enough industrial development. This will affect job subject
in study area.

o Most part of the Damghan alluvial fan covered with pistachio cultivation that this horticultural yield
assigns most part of export product of this region. According to this, overall cultivation land salinity
and biological imbalance of this species, fails to export of this product.

e According to this problem, accurate and long term plan must be arrange to control of salinity
increasing procedure.

Key Word: Stalinization, Damghan alluvial fan, Remote Sensing, Network Analysis.
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Introduction

Environmental protection is one of the most priorities in Land use planning. In this regard, place
and location have the greatest role and its importance is increasing when the adverse effects of
environmental neglect, can cause irreversible situation.

Selection a suitable location for the burial of solid waste can prevent the unfavourable ecological
and socio — economic effects. Landfill site selection requires spatial data analysis, acceptable rules and
standards.

Choosing the various factors and therefore the number of Map layers, decision-makers to lead them
unconsciously into a system that in addition to high accuracy also has high speed and simple of
operation.

Nowadays, these processes are using spatial models and GIS in the desired method is provided.

A selected landfill is an important process in urban planning that effect on economic and
environmental sectors and environment hygiene.

Multi-criteria evaluation methods and GIS can use as an efficient tool for managing and applying
layers seeking information in the place. In developed countries and also in Iran, a great deal research
has been done in this field.

This study with utilize past experiences and applying GIS technology want to provide a method for
landfill site selection.

Material and Methods

This paper is studied multiple criteria decision analysis method based on GIS to select the
appropriate location landfill in the metropolis of Mashhad. According to limited variables in the
southern and south west areas of metropolitan Mashhad, average 18 km radius has been determined.
This area has been calculated approximately 2465 Km? and include the cities of Mashhad, Torghabeh,
and the town Shandiz Razavieh (the eastern most point of the urban area). Growth Population, pilgrim
of Imam Reza (AS), uncontrolled urban development, business activities and focus industrial and
office in Mashhad increased waste generation which has adverse effects on the quality of the
environment in Mashhad. At present, the volume of waste generated in the city of Mashhad, about
1,500 tons during peak travel to Mashhad (spring and summer), the figure is well over 2,000 tons.
Method sin this study, is combination of site selection models and GIS.The multi-criteria decision
framework considers environmental and economic factors which are standardized by fuzzy
membership functions and combined by integration of analytical hierarchy process (AHP) and ordered
weighted average (OWA) techniques. The AHP is used for the elicitation of attribute weights while the

* Email: Agajani_h@yahoo.com Corresponding Author 00989151079466


mailto:Aqajani_h@yahoo.com

Geography and Environmental Hazards 3 (2012) 14

OWA operator function is used to generate a wide range of decision alternatives for addressing
uncertainty associated with interaction between multiple criteria. The usefulness of the approach is
illustrated by different OWA scenarios that report landfill suitability on a scale between 0 and 1. The
OWA scenarios are intended to quantify the level of risk taking (i.e., optimistic, pessimistic, and
neutral) and to facilitate a better understanding of patterns that emerge from decision alternatives
involved in the decision making process.

Ordered weights in a decision making that involves three factors take [1, 0, 0] for the AND
operator, [0, 0, 1] for the OR operator, and [0.33, 0.33, 0.33] for the arithmetic mean (i.e. risk neutral).
Finally, this is a multi-objective decision problem to consider environmental and economic criteria’s,
the landfill allocation used a WLC to aggregate suitability maps created by each objective.

Environmental criteria’s, including: surface water springs, rivers, dams, groundwater level, slope,
elevation, faults socioeconomic criteria, including population density, habitat settlements (city or
villages) and the distance from the road. The type of fuzzy membership functions used to standardize
the factors such as J-shaped — decreasing« Sigmoidal — decreasing, Linear — increasing

Results and Discussion

According to applied models, specific feathers in different parts of the study area were identified in
different scenarios;. In some models, a large area of stains and patterns with a lower risk of these
devices was limited. The OWA weights were used to generate different patterns to control the levels of
trade-off and risk. This study presents an application of GIS-based multi-criteria evaluation approach
for characterizing and assessing favourable landfill sites in Mashhad.

Aggregation procedures to generating a wide range of decision alternatives needed for landfill
suitability problems. The AHP methodology is used to evaluate the importance of criteria and
generates the global weights, which are used in conjunction with the local weights in OWA procedure
for producing the decision alternatives. The AHP/ OWA aggregation procedure incorporates
uncertainty through a fuzzy membership function and expert opinions. In addition, local weights are
used to provide leverage for controlling the level of uncertainties associated with different decision
alternatives and risk taking (i.e., optimistic, pessimistic, and neutral).

The decision alternative is associated with the AND operator and produces a risk averse

Solution. According to this alternative, the most suitable areas for landfill sitting are located in north
and north-western and south-eastern of Mashhad.

Total of six decision alternatives used for landfill suit ability associated with the environmental
factor and The OWA weights were used to generate different patterns to control the levels of trade-off
and risk.

The maps of the WLC alternatives show three different scenarios generated by different weights
applied to the objectives. For instance, first alternative applies a weight of 0.75 to the environmental
objective and a weight of 0.25 to the economic objective, second alternative uses equal weights and
third alternative applies a weight of 0.25 to the environmental objective and a weight 0f0.75 to the
economic objective.

In this paper the appropriate places based on the models in three scenarios be identified and used to
locate a landfill around the Mashhad metropolis has been introduced.

Extent of suitable areas for landfill sites in the first scenario, which had the lowest risk, with an area
of 491.5 hectares, less than 0.199 percent of the study area, the second scenario 543.3 hectares and 0.22
percent and the third scenario has the highest risk of approximately 3041 hectares 1.233% of the study
area as suitable locations for landfill indicates show respectively.
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Conclusion

The results from this study demonstrate that the aim of the approach is not to find a single ‘optimal’
solution, but to show other strengths associated with the weighting flexibility of the OWA approach.
For example, the OWA approach provides a robust interactive toolset for adjusting trade-offs and
compensation between criteria that allows a rapid assessment and inter predation of possible alternative
scenarios and relationships between criteria. Other strengths of this approach include the ability to
integrate heterogeneous datasets such as quantitative and qualitative criteria using expert knowledge,
the flexibility to select specific criteria for different study areas or different problems under
consideration, to implement a single or a group decision-making, the flexibility to change the
importance level of criteria, and the freedom to develop

Various modeling scenarios for acceptable levels of decision risks. However, since landfill sitting
depends on political and public opinion forces in conjunction with scientific analysis, we posit that this
methodology holds significant potential to support the complexity of decision-making in real world
applications.

Key Word: GIS Modeling, AHP, OWA, landfill site selection.
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Introduction

Climate change is an important environmental hazard that has been discussed in recent years.
Increasing the number or frequency of extreme climatic events such as severe droughts, floods, storms,
heat and cold waves and heavy rains are the evidences of climate change. Any of these events, due to
the severity and persistence and their spread are a natural hazard that adverse effects on living life to
enter. Among the environmental hazards, the occurrence of severe colds cause adverse effects on
various aspects of development planning and regional economic recession and social crisis each year in
different parts of Iran. As part of the interaction between temperature and atmospheric circulation
characteristics of the local space is uneven and the altitude (Masoudian, 2012), explaining the
relationship between climate change and the patterns of abnormality surface can reduce the effects of
climate planners and Forecasting atmospheric climatic disasters and help. Preliminary studies showed
that all of the spring frosts is the type of transmission (synoptic) and in nearly all cases the
displacement of the trough at 500 hPa and surface migratory high movement in the West
Mediterranean, towards Iran, and integration with Siberian High pressure is going on spring frost leads
(Barati 1986).

Lashkari (2008) found that the synoptic causes of widespread cold wave in the country in
December 2003 cause consistent systems in lower and middle levels of the atmosphere. The main
factor in decreasing temperature is the influence of the Siberian High at ground level, which is formed
around Lake Baikal. Alijani and hoshyar (2008) demonstrated the synoptic patterns leading to severe
cold in the North West of Iran and concluded that in 70% of cases of severe colds in the North West of
Iran, cold ground radiation is the main cause of severe cold by deep trough region in northern Iran and
putting it in the rear there is also a high pressure on land and other items. Fattahi and pak Salehi (2010)
have examined the patterns of synoptic winter frost. And concluded the type of high-pressure air from
Northern Europe, Siberia and Eastern high pressure, the greatest impact of the pervasive had caused
severe frost. So, this type of weather, cold polar air from high latitudes to the low latitudes moves and
Followed by severe and pervasive frosts occur in Iran. In this study, analysis of the synoptic patterns in
the occurrence of cold waves in the North East of Iran.

Study Area

The study area is located in the North Eastern part of Iran. Which is consists Khorasan Shomali
and Khorasan Razavi provinces. This area is affected by cold Northern waves during the
winters. The study of synoptic causes of the cold waves is necessary for local planning.

* Email: doostan@um.ac.ir Corresponding Author 00989128070367
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Material and Methods

The objective of the synoptic studies is to explain the interaction between the atmosphere and
surface environment (Yarnal, 1993: 7). Two types of data were used: surface and the upper
atmospheric data. Daily minimum temperature data from 13 synoptic stations for September to March
in North East of Iran (Khorasan) during the period 89-1368 were the surface data. this data were
collected from the Meteorological Organization of Iran. High atmospheric variables that were used in
this study, The 500 hPa height and sea level pressure data were for used very cold days. These
variables were extracted of the National Center for Environmental Prediction data digitally and
carefully place in 2.5 degree resolution. The frame coordinate for this study is 10 to 60 degrees of north
latitudes and 10 to 80 degrees of east longitudes. Two main approaches are considered in Synoptic
Studies: environment to circulation and circulation to environment approach (Yarnal, 1993: 10). The
methodology used in this research is an approach to the environment to circulation. In the first step,
time series of daily minimum temperatures during the months of September to March 1979-2010 of
was converted to standard scores. Then a very cold days, with the introduction of threshold (score less
than -1.2) were selected. During the study day was chosen as a day of intense would score less than -
1.2 (Alijani, 2008: 4). thus, 203 days were extracted through 3900 days. Thus, for selected days, using
digital data of 500 hPa geo potential height in the frames of 10 to 60 degrees were obtained the matrix
size 203 x 609.in the Present paper, principal component analysis was used with varimax rotation and s
state of principle component. Using principal component analysis approach, the matrix size reduction
was related to the merger. Finally, maps of mean sea level pressure and the 500 HP geo potential
height data were prepared for each group.

Results and Discussion

The most of the days are very cold (57%) occurred in the month of January with 115 days, 33% of the
days for February (68 days), 5% December and 5% for the remaining months. During the study, with 43
days in 2007, the largest share of the 203 days that have been selected. In 2007, 45 days has been a critical
minimum temperature across the region (Figure 3). According to Table 3, the new record exists are
registered in most of the cooling stations. The Cluster analysis on the level of 500 hPa geo potential
height of the 203 days was extracted 6 patterns by cold wave in the North East.

e  Pressure patterns

Pattern No 1: This pattern includes 22 days of selected days with minimum temperature and Includes
21% of the variance. Of the month, January is the most common occurrence of this pattern (Table
4).the Maps of mean sea level pressure (Fig. 4), the expansion of the Khorasan show Siberian high
pressure. Central pressure is equal to 1035 hPa in the North East of Lake Baikal. Despite the high
pressure and its extension to the north-east - south-west flow the motion of the anticyclone and cold dry
air in the region. 500 hPa level maps (Figure 5), there is a trough in the north of the Black Sea and the
Mediterranean and a strong ridge along its axis north - south are drawn from the North Sea of Caspian
to northern Europe and adjacent Arctic latitudes. Also located in the East of the trough axis is drawn
with the direction north south and South East of the East Aral lack.

Pattern No 2: 37 days from the days of is the second pattern and contains 19% of the variance. The
most common occurrence of this pattern is related to the month of January (Table 5). Maps of mean
sea level pressure (Figure 6) shows spread of Siberian high pressure to central pressure 1038 hp of
Lake Baikal south, covers the Wide part of Iran. The Siberian high expands of the North East - South
West. So the pressure is 1029 hPa in this study area. Map of 500 hPa (Figure 7) consists of a strong
ridge to north - south axis in the East Mediterranean Sea that the ridge polar axis this will continue to
Eastern Europe.
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Pattern No 3: The third pattern is identified, including 39 days that 9.3% of the variance is explained.
In the months, the February is the most frequent (Table 6). The average surface map (Figure 8), the
central high pressure to 1038 hPa show in the East Siberia to the Aral. Siberian High in its expansion in
the east has been developed to the west of Black Sea, and on the heights of the North West of Iran and
Mountains Ararat heights because of high altitude and extreme cooling surface area were formed as a
local pressure. This local high pressure merged to the Siberian high pressure to Made a large regional
high pressure. To extend this high is the North East - South west and with their development, spread to
a wide expanse of the North-East region of Iran? So the isobaric to 1029 hp pass from the study area.
500 hPa level maps (Figure 9), there is a ridge in northern Siberia, which is the axis of the ridge north
of Aral Lake And is the axis of the northeast — southwest.

Pattern No 4: This pattern is most frequent among the identified patterns. So, 45 days from the study
day may follow of this pattern. In the months, most common pattern are the month of January and
November (Table 7), this pattern is explained 8.8% of the variance. in the Mean sea level pressure map
(Figure 8), is seen a belt of high pressure cells at 35 to 45 degrees north latitudes. Thus, the Siberia high
with central pressure of 1035 hPa is seen at the East of Aral Lake. This high spread in the northeast -
southwest axis, And parts of the North East and East of Iran is taken. At the level of 500 hPa (Figure
9), ridge of the East Europe to axis of the north — south spread of the Mediterranean west to polar
latitude. So, its eastern side, with enhanced meridional component of the trough is extending to lower
latitudes. So, that a trough to axis of the north - south-east is seen on the border of the Afghanistan and
Pakistan.

Pattern No 5 40 days of very cold days is impacted by the fifth pattern and 7.6% of the variance is
explained. This pattern can be identified coldest pattern in the six pattern introduced. Another feature of
this model is its continuity and consistency in the event of a cold. The highest frequency of occurrence
of this pattern is related to December (Table 8). The map of the Mean sea level pressure (Figure 10)
with a central Siberian High 1040 hPa, north of Lake Baikal, have Extended orientation towards the
West and have extended meridional towards the South.in the 500 hp level of fifth pattern(figure 11),
Long ridge to axis of the Northeast - Southwest is observed on the East of the Ural Mountains. There is
a North strong flow in the eastern part of the ridge.

Pattern No 6: This pattern is the least of days. So, 20 day from study days may follow of this pattern.
Among the months of study, the highest frequency of occurrence of this pattern is due in January. The
Maps of sea level pressure pattern 6 (Fig. 12) shows the meridional extending of the Siberia high to
southern latitudes. As 1025 hPa isobar of this high passed from the study area. At the level of 500 hPa
(Figure 13), a shallow trough to axis of the north - south there is in East Afghanistan and Pakistan.

Conclusion

Influx and invasion of the cold wave to khorasan is due to the atmospheric patterns in the 500 hPa
level including deep trough in short-wave, cut off of the west winds at high level and the Siberian high
on the surface of earth. From above pattern, nearly 90 percent of the cold wave were because enter of
the patterns including deep trough in short-wave, cut off of the west winds. 10% of cold wave is
because the Siberian high to khorasan from northeast. When the blocking is formed in north of the
Caspian Sea and Baikal lack, duration and severity of cold is most.

Key Word: Synoptic Analysis, Cold air waves, Khorasan provience.
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Introduction

Landslide is a geologic process that occurs over a wide variety of spatial and temporal scales in
many mountainous landscapes. Landslides have a correspondingly wide range of effects that depends
strongly on their spatial pattern of occurrence and frequency and magnitude of movement. Mass
movements can be the dominant source of erosion responsible for the long-term geomorphic evolution
of hillslope morphology. A number of different models have been developed for landslide
susceptibility mapping, such as heuristic, conditional probabilistic, logistic regression (LR), artificial
neural network (ANN), support vector machine (SVM), and deterministic models. These approaches
have been reviewed in detail in recent publications (Carrara et al., 1995, 1999; Aleotti and Chowdhury,
1999; Guzzetti et al., 1999; Dai et al., 2002; Guzzetti, 2003; van Westen, 2004; Brenning, 2005; Wang
et al., 2005; Chacon et al., 2006; Alexander, 2008; Corominas and Moya, 2008; van Westen et al.,
2008). Among these approaches, SVM modeling is becoming increasingly popular. The procedure is
based on statistical learning theory, and involves a training phase with associated input and target
output values. The trained model is then used to evaluate a separate set of test data (Yao et al., 2008).
SVM modeling has been undertaken less frequently than other approaches to landslide susceptibility
mapping. Yao et al. (2008) showed that two-class SVM modeling produced more accurate
susceptibility maps than one-class SVM and LR modeling on the natural slopes of Hong Kong, China.
Brenning (2005) showed the predictive power of LR, SVMs and bootstrap-aggregated classification
trees in a case study of the Ecuadorian Andes. In that study, LR with stepwise backward-selection of
variables yields the lowest error rates and demonstrates the best generalization capabilities. Landslide is
among slope process dominant on South Alborz and especially in Darakeh basin. Identify area that are
prone to landslide is very important, because near of basin to Tehran city, tourism aspect and human
settlement in the basin. In this research we tried using SVM algorithm is determined and zonation
landslide hazard and Areas susceptible to landslides in the basin. Seems that output of research has a
role in sustainable environmental management and a document used in future planning for
development of infrastructure.

Study Area

Darakeh Basin is located in north of Tehran city, of view point relative position and in southern
slope of Alborz range and among 35° 48’ to 35° 53> and 51° 21” to 51° 24’ of viewpoint the absolute
position. This basin is 24.22 km? In the east of Darake basin is located Darband valley, in the north
Tochal peak and west Farahzad valley. Of viewpoint structural Geology is part of Alborz. Of
viewpoint structural Geomorphology has occurred intense tectonic movements that has the last major
move in the Alborz.

* Email: myamani@ut.ac.ir Corresponding Author 00989123197682
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Material and Methods

SVM modeling is a recently developed method based on nonlinear transformations of covariates
into a higher dimensional feature space. Two principal ideas underlie SVM modeling for discriminant-
type statistical problems. The first is an optimum linear separating hyper plane that separates data
patterns. The second is the use of kernel functions to convert the original nonlinear data patterns into a
format that is linearly separable in a high-dimensional feature space. A detailed description of two-
class SVM modeling is available in Yao et al. (2008), which can be summarized as follows: Consider a
set of linear separable training vectors xi (i=1, 2, ...,n). The training vectors consist of two classes,
which are denoted as yi=%1. The goal of SVM is to search an n-dimensional hyper plane differentiating
the two classes by their maximum gap. Mathematically, it can be expressed as: 2 |w[?

Subject to the following constraints: Y; ((w. X)) +b) > 1

Where |w]| is the norm of the normal of the hyper plane, b is a scalar base, and (-) denotes the scalar
product operation.n Using the Lagrangian multiplier, the cost function can be defined as:

L= ZIWI*= 3w + )= D

Where Ai is the Lagrangian multiplier. The solution can be achieved by dual minimization of Eq.
(3) with respect to w and b through standard procedures. More details and discussion on the
development of the method, have been given by Vapnik (1995) and Tax and Duin (1999). For non-

separable case, one can modify the constraints by introducing slack variables & (Vapnik, 1995):
villw-x;) + b)y=1—§;.

L Ljwir- L3
T2 v

Eq. (1) becomes:

Where v (0, 1] is introduced to account for misclassification (Scholkoph et al., 2000; Hastie et al.,
2001). In addition, Vapnik (1995) introduces a kernel function K (xi, xj) to account for the nonlinear
decision boundary. Selection of the kernel function is very important in SVM modeling. Although
many kernel functions have been previously proposed and used, only some have been found to work
well in a wide variety of applications. Those that have shown this skill are:

Linear: .‘({xi,x;] —.xir-.xJ

Polynomial : h‘(.xi.xj‘] = ('y-.xir-.xj + r"]d.’y >0

—yig—x,)2

Radial basis function: K("‘.i"".‘l‘] =e y=0

Sigmoid: K(.xi..x‘,‘] = tanh(T-.\'ir-.xJ - r"]

Where v, r, and d are parameters of the kernel functions and are entered manually; sometimes the
kernel functions are parameterized using: y=1/2c 2, where 6 is an adjustable parameter that governs the
performance of the kernel. If overestimated, the exponential behaves almost linearly and there is a loss of
non-linear power in higher-dimensional projection; whereas, if underestimated, the decision boundary
becomes sensitive to noise in the training data. In the present study, +1 and —1 represent landslide and
stable slope locations, respectively. Note that the stable slope cases are not available and they have to be
generated (Yao et al., 2008). Because Yao et al. (2008) showed that the two-class SVM possesses better
prediction efficiency than LR and a one-class SVM; we use a two-class SVM in this study.

Results and Discussion

The result showed that Basin has moderate susceptibility to landslide occurrence based on linear
function. Based on output of sigmoid function, the basin shows moderate to high sensitivity to the
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landslide. Maximum and minimum distance of possible area susceptible to landslide is order sigmoid
and radial functions with 30 and 20 kilometres. Among the performed functions, sigmoid functions
showed the best accuracy for more conforming to reality and linear function showed the worst
accuracy of performance viewpoint. Output maps result of performance function has indicated the
accuracy of calculations with regard to the training points. It is worthy to note that the implementations
of these functions are associated with the error and rate of errors in performing these functions in the
present study Venial.

Conclusion

Based on linear function, regions that are near to the drainage and fault have more chance of
occurrence than the landslides. On the other hand, the fault and drainage has most influence on the
occurrence of landslide hazard. These two factors have an influence geology agent (shear andesitic
lavas and lava flows). According to polynomial function, the distance from fault and drainage has a
significant role in susceptibility of the basin to landslide. Also geological factors (crystal tuff and
cutting and site lavas and lava flows, and hyalite tuffs with some shale strata) are effective on landslide.
Based on radial function, distance from fault and drainage has significant role in susceptibility of the
basin to the landslide hazard. Also, elevation and geological factors (shear andesitic lavas and lava
flows, tuffs and hyalite strata in areas with shale, siltstone, and shale alternation of tuff, crystal tuff and
ash green tuff, tuff cut and local limestone strata) has considerable influence on the landslides.
According to sigmoid function, distance from fault and drainage has significant role in susceptibility of
the basin to landslide hazard. Also geology and elevation agents has significant role in basin
susceptibility to landslides. In the southern basin, there has seen a small area that is indicating the high
sensitivity of this area to the occurrence of landslide hazard.

Key Word: Landslide, Artificial Intelligence, SVM Algorithm, Environmental Management, Darakeh
Catchment.
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