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Abstract  

An important role in the design hierarchy climatic conditions and environmental comfort. This is 

more important in areas with specific climate. Among the climatic factors, the wind has an 

important role in shaping urban form. Street orientation, building height and density, distribution 

and high buildings... Including urban design elements that could affect the pattern of wind flow 

in urban places. Zabol, in the north of the Sistan and Baluchistan Province, is hot and dry 

climate. Due to the unique climate of the region, especially in the climatic wind, the wind of 120 

days or Levar is famous for, and dedicated to the region, which has a large impact on the region. 

This article purpose to assess assessment and study about the effect of Sistan 120-day winds on 

the (design of buildings, street design, landscaping design, design of public places) using multi-

criteria classification model is Electre-TRI. To study this effect in how urban design in urban 

areas Zabol is 5. The results show that in the first rank of Zone 3, Zone 3, and 5 in the second, 

the third and the fourth one is the fourth.  

Keywords: 120-day winds, Urban design, Zabol, Sistan 

 

 

 

Introduction 

The climate of the city, both man-made and natural systems that have an impact on each other 

intimately. Climate, as far as the comfort of a Connection is the result of factors such as sunlight, 

temperature and humidity, wind and precipitation. Climate, location, and is especially suited to 

conditions at the same time, the restrictions on urban design problems. The design of urban 

places, such as, buildings, green places, streets, etc. , in addition to considering the performance, 

visual and aesthetic , thanks to the climate of the city and observe the terms of the climate it's 

critical to neglect this problem it makes certain cities. Dust storms are natural events that are 

widespread in arid and semiarid regions of the world, especially in tropical areas between next to 

occur. Occurrence of dust storms in Sistan region in recent years has contributed to the many 

implications. Starting as a drought in the region of 120-day wind of Sistan has replaced dust 

storms. This action caused a significant drop in economic activity and, inevitably, equipment, 

facilities and manpower to remove deposits of wind goes., Under such circumstances a lot of 

damage to the lines, Water supply creeks, homes, public health and... Entered. Identify and 

determine the time and place of this phenomenon, according to the above in order to properly 

assess the issue and thus an individual to achieve lasting solutions.  
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Based on global important standards and Codes and Method for weather observer, Storm is a 

wind, that speeds over 30 knots (15 meters per second) and horizontal visibility less than one 

kilometer is applied. But popular opinion, thunder turbulent state of the atmosphere, impact on 

trees, objects, plant, and equipment, industrial tools and industrial buildings, and all is said. And 

the degree of their vulnerability to malicious and unpleasant weather changes is called. 

Marjani using synoptic maps, winds over 5 meters per second (storm) has studied in Khorasan. 

She storms factors affecting the provinces three air systems know. Low pressure in the central 

and southern parts of Iran, the subtropical high pressure in summer subtropical northern Iran on 

its displacement from the central part of Iran knows. (Marjani, 1994). 

Despite the importance of harvesting and handling of soil particles remain storms Hummos, clay 

and soil amendment that can be further reduced fertile agricultural land. Causing pollution, 

respiratory problems and reduce the field of vision, especially for traffic devices, problems with 

this phenomenon is measured. 

 

The history of research 

Theodore et al in 2004, according to the convenience of the comfortable climate have been 

studied. And the level of comfort in relation to the prevailing climate of the region such as 

temperature, wind ... Have been analyzed. In the end, according to the principles of bio-climate, 

moderate climate zone are defined by (Theodore et al, 2004, 297). 

Holger in 2002 in book design, build environment based on hot weather in different parts of the 

book explains the specific climatic environment. After describing the climate is hot and outlines 

the design, planning and attention to comfort them pays (Holger, 2002, 4-44). 

Khammar and et al in 2011 as a research and analysis to improve the energy use of technology 

and indigenous knowledge: a case study of Sistan region of Iran. Sistan in this area focuses on 

the impact of the 120-day winds. How to use a 'natural force to improve the lives of people in the 

villages in this area has examined (khammar and et al, 2011, 586) 

Givoint in 1976 in the book Climate and Architecture examines the indispensable role in the 

architecture of the climate and the dependence of the two deals. His architecture in relation to 

any climate zone as well. Otherwise it does something wrong, but this book is mostly an 

architecture review, 1976, 179) Givoint). 

Königsberger and et al, in book Manual of building and housing tropical (1972) terms of housing 

design and construction are presented in the tropics. Different classification, climate, local 

climate knowledge and practices that recognize the regional climate, human thermal comfort 

conditions and terms of architectural design and ... This book criterion (Königsberger, 1989, 58). 

Bahreyni the book design process, beginning in 2008 deals with the historical overview of urban 

design. The process of urban planning in the context of comprehensive plans and detailed 

review. Then the social and cultural role in the design and analysis put (Bahreyni, 2008, 21-136). 

Kasmai in, Climate and Architecture book, examines the influence of climatic factors on urban 

architecture deals. He also indicators of environmental impact on urban design and architectural 

places has been investigated extensively (Kasmai, 2005: 25). 

Hosseini in 2004, at the master these, titled Climate and architecture, with a review of climate 

data such as rainfall, temperature, wind, Rasht design principles to suit the climate is temperate 

and humid examined (Hosseini, 2004: 18). 

Tavassoli and et al ,in 2001 in the book Urban Design (Kargar street) to study how to design and 

build streets, according to a detailed plan to deal with climate issues (Tavassoli et al, 2001, 1,13). 
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Haghparast 1997, in the Master's thesis, as the title, the role of climate in urban design and 

planning, case study Ramsar. The examined of the climate in this region. Then, according to the 

principles of physical geography in the area of urban planning has been implemented 

(Haghparast, 1997, 25). 

Dallman in the Master's thesis, 1993, as the title, the climate vital role in the architecture of the 

south coast. Beginning with a review of the regional geology, soils and vegetation as hot and 

humid climate of the area in the design and architecture of the area is analyzed (Dallman, 1993, 

8). 

 

Area of study 

Sistan region with an area of 15,197 sq km in the geographic range between 30 ° C and 5 

minutes to 31 degrees 28 minutes latitude and 60 degrees 15 minutes to 61 degrees 50 minutes 

longitude in southeastern Iran and the northern part of the province and Balochistan  by about 

one eighth of the total area allocated to the province. Average annual rainfall in the region 6/59 

mm, mean annual temperature of 22° C and the average annual relative humidity is 38 

Drsdmy.According to the classification criteria land Domarten 9/1 is classified as Frakhshk 

areas.  One of the hallmarks of the region, which winds 120 days in the mountains between 

Afghanistan and plain air pressure, occurs. The wind almost from early June starting at about 4 

months of the year continues in Zabol plain and almost Dravst September (late August) is 

terminated(Kammar and etal, 2011). 

 

 
Figure (1) position in the region, Sistan-Baluchistan province: (authors, 2013) 

 

 
Figure (2) splitting pattern city of Zabol: (authors, 2013) 
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Theoretical Foundations:  

Urban Design  

Design is part of the art of organizing physical space. The scientific and artistic disciplines such 

as urban planning, architecture, landscaping, engineering, technical, engineering, traffic and 

transportation psychology, sociology and economics are dealt. And yet also is associated with 

politics and culture, as can be seen in a wide range of activities. 

Razaghiasl In 2010 the paper (landscape architects and city planners proposed a mechanism to 

resolve the ambiguity in the common areas), urban design and landscape architecture as two 

independent branches of knowledge Architectural they know it. The two parts of over the past 

century, mainly due to the importance of the quality of the public realm of cities and their 

surrounding areas are discussed. They also interact with landscape architecture and urban design 

in several areas to check:  

1 - Theoretical and practical commonalities  

2 - Update the approaches between the two disciplines  

3 - Expanding the scope and activities of the two fields and... (Razaghiasl, 2010, 4). 

 

Urban Places 

Urban places in the sense that they occur in the general activities of urban life. Streets, squares 

and parks as a form of human activity. This dynamic space in front of the residence and office 

space fixed and unprecedented mobility, constitute major components of a city's life. Moving 

networking, communications and public places and recreation centers in the city provide 

(Bahreyni, 2008, 58). 

There are two main elements of urban streets and squares. The first field use of urban space, the 

community around the open space created by buildings and streets and buildings that surround 

the resulting expanded sets of places are available (Tolai, 1994, 133). 

Climate and Architecture 

Thread climate architecture, one of the interesting subjects in studies of climatic factors on 

housing and human living space. Architects have experienced in the past due to the effects of 

wind and sun and rain can have on the housing and buildings and interesting ways to reduce the 

adverse effects of these factors are presented. Regarding the environmental standards in 

contemporary architecture, climate change and sustainability emerges, becomes more important 

every day. The ecology of building the capability to integrate the building environment and 

atmosphere and convert them to quality, comfort, space and form are emphasized. 

Olgyay (1957) suggested that the way in which the role of atmospheric phenomena on human 

well-being was a clear separation. Temperature and relative humidity were the main factors to 

their direct effect on human comfort in bioclimatic chart Olgyay emphasis has been placed upon 

them (Razjoian, 1988, 45). 

Giovoni (1969), Comfort Zone in connection with two different climatic and environmental 

conditions of temperature and relative humidity can be determined. To determine the 

environmental conditions of climate and building needs, the average maximum temperature and 

minimum relative humidity was used (Kasmai, 2004: 166). 

Kaviani (1994), using the critical elements of climate such as radiation, temperature, humidity, 

and wind and sunshine hours to produce a form of human eco Iran has committed.  

Terjang (1966), presented a method for segmentation of eco United States, one of the most 

humane methods of segmentation is eco-points method is an important element of climate 

(Kasmai, 1994). 
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The impress of wind in urbanism 

The construction, scope and will affect the way the wind moves. It should be noted that the 

condition of the natural wind barrier disruption, if intentional, but it is difficult to observe. 

Because of small construction and architecture on earth, normal speed, and the pressure is 

changed. In this case, it will be difficult to generalize the evaluation criteria, and it is unclear 

comfort fit comfortably. In normal wind flow for the environment is good Architectural 

construction, or can the natural ventilation, it was hoped (Razjoian, 2001, 65). For thermal 

comfort should inhibit, regulate and guide the wind, which acquired skills. For this, first of all, 

the changing wind conditions around construction architecture and its subsequent impact on the 

information gained. Wind behavior in urban spaces in Figure 2 is displayed. 

 

Discussion and conclusions  

Wind  

Sistan region in the course of interactions between the atmospheric partial pressure center in the 

North East of the country and the relative low pressure center is located in the South East of the 

country. Been greatly influenced by interaction between the region winds bifocal climate of the. 

Estimates that the number of days with dust storms and were taken for a period of ten years in 

the country. Sistan region with over 1,500 days, the wind, the highest number of days. Winds 

value is allocated to the country. The most wind directions, wind from the north and north-west 

is about 80% of all cases are accounted for. North winds more or less in almost all months of the 

year, but during the months of May to September of greater intensity and speed. Northwest 

winds well despite that occur in all months of the year, but particularly in the months of June, 

July, August and September of the terms of the direction. The speed and intensity increased 

dramatically compared to other months areas. North and northwest winds speeds in most cases 

the rate of 70 to 90 and sometimes 100 to 120 kilometers per hour also. North and northwest 

winds during the hot months of the phenomenon in the wind " Levar " called to create., We 

called it the winds "120 days" know (Podineh, 2013). 

 

Winds in Zabol  

Zabol in Iran's East regional air between high and low pressure center is located and therefore the 

impact on wind climate, it is very effective. In periods of high rainfall and winds of Sistan 

favorable climate has led mercy. Reduce the heat and sensation during its development creates 

periods of drought and high winds in the area with fine sand on the city of Zabol throw. 

Regarding this issue, the general situation of the city, and in particular that of Ferdowsi Avenue 

at Main Street city and is the result of the market analysis will be. Busiest streets in this part of 

the street are pedestrian traffic. Reviews winds in the region of 120-day wind of Sistan only are 

taken into consideration. This is because the prevailing winds, the wind and the greatest impact 

on the region's climate, especially in terms of comfort. 

 

Winds 120  

During the warmer months (May, June, July, August and September) the climate in South Asia. 

In a way that attracts the sun's relentless rays of relatively high plateau region increases the heat 

in the earth's surface. And because adsorption takes place at an altitude of over 1000 meters, the 

same height relative to adjacent areas, in areas outside the Iranian plateau due to the lower 

elevation terrain and extreme environmental degradation temperature (10 ° C) per 1000 feet far 

less than the intensity of heat 's. Therefore, the temperature gradient from the center to the 
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periphery of the plateau is established. Contrary to the temperature gradient, pressure gradient, 

the pressure difference caused at least 1,000 to 6,000 meters above sea level in the center of the 

Iranian plateau is formed. 

In this case the thermal pressure on the Iranian plateau formed by the motion of volubility. 120-

day winds blowing in this area with all the power thereof. Especially during drought years (1998, 

2003) due to the dry bed of the lake plain were associated with dust. The annual average days 

with dust storms in Zabol   173/2 day arrives. 

 

Zabol Wind rose   

120-day wind of Sistan the continuance of the other two properties and has a lot of speed. The 

winds in Zabol have proven to be more specific, are more and more speed. 

Study  about Zabol Wind rose  Shows ,this station in May, June, July, August and September 

increased frequency and wind speed in a certain direction, or both, are consistent with the 

prevailing wind direction in summer. The most intense period of maximum winds, the two 

months of August and September is determined that nearly 80 percent this month winds blowing 

at speeds in excess of 5 meters per second are. At this station, 93/5% of summer winds of 120 

days each. During the 120-day period wind speed constantly increases, and only between the 

hours of 18/30 and 21/30 which is coincident with a minimum wind speed of the wind frequency 

is reduced. In contrast, at 30/9 per day, maximum wind speed is 120 days. The average wind 

speed at the time of Zabol station to the north and northwest, respectively, 6/5 and 9 meters per 

second (Hussainzadeh, 1998, 107).  

 

 
Figure (3): Wind direction and speed during the 120-day wind of Sistan 

 

Statistical analysis of regional climate stations also shows the dominant wind direction nearly 

northwest - southeast and Wind rose confirms this is also depicted. 
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Figure (4): windrose city of Zabol during the month 120-day wind 

 

 
Figure (5): Average monthly wind speed in Zabol 

 

In table 8-hour mean wind speed at the stations studied are presented. Overall, the survey mean 

wind speed at different times can be concluded that 03 hours (6:30  local time), the lowest mean 

wind speed is reduced to a minimum. From sunrise gradually increasing the temperature, the 

wind speed increased until 06 h (9/30 local time) is increased to the highest level. From this time 

onwards the wind speed is reduced to a trend.  

It also concluded that the average monthly rate, months of June, July, and August are the highest 

average speed is higher. Annual Review of daily wind direction data from the station during the 

period of study based on averaged data table? Is presented. As can be observed winds 10/8  knots 

are typically ignoring the impact of parameters such as graphic image. 

 
Table (1): Average wind speed in Sistan 

Station Average Speed 

Zabol 10/8 

                                                                                  Source: search results, 2013                 
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Figure (6): The predominant wind direction in Zabol 

 

 

Introducing the ELECTRE-TRI model  

Model ELECTRE - TRI-family component is a multi-criteria approach. ELECTRE to rank that 

was first introduced in the 1992 Yu was developed in the later years. This method captures off 

options categorized according to multiple criteria decision making predetermined intervals, 

classifies. As a result of this classification to compare each item of profiles that are indicative of 

the boundary layers, can be obtained (Malakmohmadi and et al, 1999). 

 

Component of the 120-day wind of Sistan impact on urban design  

 Design of buildings  

 Design streets  

 Green Space Design  

 Design of public spaces 

In this model it is assumed that the utility of each indicator is monotonically increasing or 

decreasing. Problem with this approach, which involves the seven steps in the next section we 

will refer to these steps. Sheet (2) matrix evaluation and decision criteria assessed in the study 

areas in Zabol ELECTRE model shows. 

 

 
Table (2): Matrix of assessment and decision The criteria used 

Indicators 

Centers 

Design of buildings 

 

Design streets 

 

Green Space Design Design of public spaces 

 

Zone 1 Low Low Low much 

Zone 2 Average Average Low Low 

Zone 3 Average much Average much 

Zone 4 Low Low Low Average 

Zone 5 Average much Low Average 

                                Source: search results 
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Our standard every 4 criteria are qualitative. Quality criteria for very low, low, medium, high, 

very high and the "positive" were considered. Then convert qualitative and quantitative 

indicators to assess and decide on their placement in the matrix of the "dipole distance scale" are 

used, which are as follows: 

 

 

This scale is based on qualitative criteria measured were converted to quantitative criteria that 

results in a table (3) is reflected. 

  
Table (3): Matrix Assessment and Decision Making (Quantitative) 

Indicators 

Centers 

Design of buildings 

 

Design streets 

 

Green Space Design Design of public spaces 

 

Zone 1 3 3 3 7 

Zone 2 5 5 3 3 

Zone 3 5 7 5 7 

Zone 4 3 3 3 5 

Zone 5 5 7 3 5 

           Source: search results 

 

Obtained after a decision matrix table (Table 3), and the various steps ELECTRE method was 

performed as follows: 

Step one: Normalizing of Decision Matrix (N)  

There are several methods of Normalizing the Decision Matrix, which is one of the methods of 

Normalizing vector.  

 
 

Table (4): Scale of assessment and decision-making matrix using Norm 
C4 

 

C3 

 

C2 

 

C1 

 

Indicators 

Centers 

3/55 1/74 1/81 2/21 A1 

2/21 1/80 2/21 3/19 A2 

3/55 2/21 3/55 3/19 A3 

2/72 1/72 1/01 2/21 A4 

2/61 1/74 3/55 3/19 A5 

14/64 9/11 12/3 13/99 Total 

                                                   Source: search results                  

 

Normalizing this type of decision-making matrix element squared sum of the squares of each 

column is divided. In this way, all the columns of the decision matrix are the same units and can 

easily compare them together.  

Equation (1) 

10 9 8 7 6 5 4 3 2 1 0 

 very 

much 
 much  Average  Low  Very  

Low 
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The two, step is to obtain the amorphous matrix weighted scale (V): 

For this purpose we use the method of entropy weight parameters using this method to equation 

(2) and Table (5) to obtain:  

 
Table (5): Harmonic Scale Matrix (V) 

C4 
 

C3 
 

C2 
 

C1 
 

Indicators 
Centers 

0/08 0/04 0/04 0/04 A1 

0/04 0/04 0/06 0/06 A2 

0/08 0/06 0/08 0/06 A3 

0/06 0/04 0/04 0/04 A4 

0/06 0/04 0/08 0/06 A5 
                                                                Source: search results 

 

 

 

 

Equation (2)  

 
To obtain the value of k from equation (3) is used:  

Equation (3)  

 

 

 

 

Equation (4)  
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The weighted version of the Scale Matrix can be acquired, in order to scale the amorphous 

matrix square matrix (wn * n) the main diagonal elements of the weights of indicators and other 

elements is zero, we multiply. In this matrix, the matrix is called a weighted version of Scale (V). 

The following equation is obtained:  

 

 

 Equation (6) 

 
 

Step three to seven: set of coordinated and uncoordinated  

At this point, all options should be evaluated with respect to all indices. The matrix is composed 

of a set of coordinated and uncoordinated. Harmonized set of indicators which include an option 

another option is desirable. To find the utility must decide on the type of index terms having 

positive and negative attention. This matrix is calculated by the following equation:  

 

Equation (7) 

 
 

S KL   criterion a measure of the relative importance of SK  compared to SL  . This measure is a 

numerical value between zero and one, and everything indicates that this value SK  is greater than 

the SL  is more preferred, and vice versa.  

The next step is to determine the heterogeneity of the matrix based on the matrix V is obtained 

using the following formula:  

 

Equation (8) 

 
 

The continuous criterion, K and I set the whole discrepancy indices to measure. Then create an 

effective matrix H should first set a threshold and if each element of the matrix is greater or 

equal to i, the elements of the matrix H, takes on a value of zero is otherwise. 

Equations (9) 

𝐼 =
 𝑇𝑜𝑡𝑎𝑙 𝑜𝑓  Harmonic Matrix  Values 

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓  Harmonic Matrix  Values 
 

 

According to the obtained threshold values in the Harmonic matrix of the effective coordination 

number is greater than zero; it will be a smaller amount. According to the obtained threshold 

values in the matrix of the effective coordination number is greater than zero; it will be a smaller 

amount.  

Matrix composition and matrix inconsistent with the efficient coordination of the overall matrix 

is achieved and the resulting matrix to prioritize the chorus options is: 

 

nnwNV 
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Table (6): Specified areas of study based on indicators 
Indicators 

 

 

Centers 

Design of 

buildings 

 

Design streets 

 

Green Space 

Design 

Design of 

public spaces 

 

Priority 

Zone 1 0 0 1 0 3 

Zone 2 1 1 0 0 2 

Zone 3 1 1 1 1 1 

Zone 4 0 0 0 0 4 

Zone 5 1 1 0 0 2 

                 Source: search results 
 

The results show that in the first rank of Zone 3, Zone 3, and 5 in the second, the third and the 

fourth one is the fourth. 

 

Conclusions  

According to a survey conducted at the end of June to August, in the Sistan region wind most 

days of the year is 5 meters per second. The intensity of the wind potential at 60 synoptic stations 

of Zabol station has the highest prevalence rate. The average 80/7 on the year and ranked second 

in Asia has. Beginning Wind   regime in Sistan rise in February (mid-February) is. Most windy 

days the wind regime in Sistan months of June, July and August is when all stations are windy 

area. 

The most prominent and the most windward station Zabol station in the East of the country. The 

wind began to rise in the core and the longest time deals and highest average wind speed is 

accounted for. Zabol station in the windiest time of day is morning. Zabol station located in East 

and North-East of Iran Sistan and Baluchistan and Afghanistan in the vicinity of sea level 

actually is. 

Based on the average long-term monthly wind speed in Zabol province, July, average 18/6  knots 

with a maximum speed and then and then in August, with an average speed of 18/2  knots in 

second place. In the months of May, June, September the average wind speed of 8 knots and 

October, and the lowest average speed of December with an average speed of 3/6 node. In 

general, most windy summer and late fall and early winter season in Zabol lowest wind speeds 

are observed at these stations. According to statistics , the average annual wind speed at station 

12 knots ( 6 m ) is the maximum wind speed recorded at the station 52 knots ( 26 m high). 

Time series of wind Zabol survey in February by a regime of strong annual show. In this case, 

Wind speed in January has the lowest level and gradually increases and reaches a peak in July. 

And then declined during the January wind speed ever lower. It's a very interesting day in Zabol 

wind time series is observed. The wind at 3 o'clock and 9 GMT (Around 6 am to 12 pm local 

time) the largest of its speed and gradually wind speed decreases. In the time from 15 to 21 GMT 

(about 18 to 24 local time) the minimum speed is appears. 

Then, using a multi-criteria classification model Electre-TRI in how urban design in Zabol 5 

urban areas was examined. The results show that, in the first rank of District 3, Zone 3, and 5 in 

the second, the third and the fourth one is the fourth. 

 

Suggestions 

 Create a green belt around the city of Zabol in the wind 

 Create public spaces such as parks and city games in District 3 because the minimal 

impact of wine most agree. 
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 Short and long lines to buildings across the street from both sides of the sky to bring 

uniformity to the wind speed will be reduced. 

 The construction of the North- West to South- East streets can be prevented. 

 Across the street, the wind increased to reduce the impact of the channel. 

 In this climate, it is better to alternate placement of buildings and plants, and the 

establishment of the row intensified wind flow should be avoided. 
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