












 

Fig.3: ArcGIS map clarifies odor different sources and the affected areas. 

 Source: Arc GIS map modified by the author. 
 

4.2. Wind Direction Analysis 
As it is clarified previously, the wind factor plays a major role in the odor dispersion. 

Depending on the weather reports provided by (Windfinder, 2020) all the weather information, 

including wind is available, and help to achieve adequate wind data (direction, speed and so on), 

the forecast information is based on GFS model that is a global forecast system provides a 

weather forecast model. The wind data collected from the website will be analyzed on excel, to 

provide a wind rose in Tripoli city, then put it into a pivot table and use a radar chart, to help find 

out the dominant wind in the city in specific times and how it affects the dispersion of odor in 

each of the selected areas. As indicated in figures 4, 5, and 6. 

 

 
Fig.4: Dominant wind direction in Tripoli city. Source: (Windfinder, 2020) 

 

Fig.5: Average wind speed in Tripoli city. Source: (Windfinder, 2020) 
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Fig.6: Wind direction and strength distribution in Tripoli city. Source: (Windfinder, 2020) 

 

According to wind data collected in Tripoli city, a wind rose will be provided for a period 

from 21st until 31st of May, as the detailed wind data is available on the website during this time, 

and help to provide a wind rose for each of these days that will clarify the dominant wind in the 

area. As indicated in Table 1. 

 
Table 1: Wind data from 21st till 31st of May. Source: The author. 
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These tables show the wind direction (in degrees), and speed (in km/h) in a pattern of eight 

times a day begins at 12 in the morning till 12 of the next day. It is noticed that the wind speed 

and direction differ on the same day and from a day to the next.    
 

4.3. Wind Rose Analysis 
Depending on the previous data, a wind rose is available according to wind speed 

categorized into six groups. The first wind rose is provided according to the study conducted in 

Tripoli city, the wind speed is between 2-5 km/h is visualized in pivot table to show that this 

wind is mostly coming from the south east and rarely from the south west. The second wind rose 

is for wind speed between 6-9 km/h that shows the variation of wind direction from the north 

east, north west, and southwest. The third wind rose for wind speed between 10-13 km/h is quite 

close from the previous wind rose as the wind direction varies between north east, north west, 

and southwest. The fourth wind rose is for wind speed between 14-17 km/h shows that the wind 

comes from north east and north west, and more from the southwest than the previous wind rose. 

The fifth wind rose is for wind speed between 18-21 km/h shows that the wind is more common 

from the south west, in addition from the north west and north east. The last wind rose is for the 

wind speed more than 21 km/h when the wind speed could achieve 41 km/h, shows that the wind 

direction is dominant from the south west in most. As shown as Figure 7.      

         

Continue Table 1 
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Fig.7: Wind rose clarifies the dominant wind direction according to wind speed. Source: The author  

The wind rose helps in visualizing the wind direction and finding out the most dominant 

wind, according to its speed and direction in the studied area. As clarified in the wind rose for 

Tripoli city in Fig 4 the most dominant wind in the city comes from the west and southwest, and 

the study conducted proves that this wind is the most common in most days. 

5. RESULTS AND DISCUSSION 
According to the wind rose in the period from 21st to 31st of May, the results are shown on 

separated maps as shown in Fig 8, that clarifies the odor sources, affected area by odor, wind rose 

according to wind speed and direction, and the most affected area by odor and wind. As shown as 

Fig. 8, the map (a) shows that the wind speed between two to five km/h comes usually from the 

southeast and rarely from the southwest, which make the wind that affect the odor dispersion comes 

from the southeastern side. By comparing this result on the odor affected areas in Tripoli city, it is 

found that the wind in this case could mostly affect the odor dispersion in Bahsas area as the odor 

source that affects this area is located in the southeastern side to Bahsas. The map (b) shows that the 

wind speed between six to nine km/h comes usually from north-northwest, northeast, and less from 

west-northwest and southwest, which make the wind that affect the odor dispersion comes from the 

northeastern to northwestern and southwestern sides. By comparing this result on the odor affected 

areas in Tripoli city, it is found that the wind in this case could mostly affect the odor dispersion in 

Al-Mina and Al-Meetein areas as the odor sources that affect these areas are located in the 

northwestern and southwestern sides to Al-Mina and Al-Meetein. The map (c) shows that the wind 

speed between 10-13 km/h comes usually from north-northeast, north-northwest, and less from the 

southwest, which make the wind that affect the odor dispersion comes from the northeastern to 

northwestern and southwestern sides.  

 

By comparing this result on the odor affected areas in Tripoli city, it is found that the wind in 

this case could mostly affect the odor dispersion in Al-Meetein area as the odor sources that affect 

this area is located in the northeastern side to Al-Meetein, and the wind affect less the odor dispersion 

in Al-Mina area as the odor sources that affect this area is located in the southwestern side to Al-

Mina. By comparing the maps (d) and (e), it is noticed that the dominant wind is quite similar with a 

slight difference. The map (d) presents wind speed between 14-17 km/h comes from the north 

northeast, north north-west, west south-west, and southwest. This makes the affected areas by wind 

and odor are Al-Mina as the odor source is located in the southwest side, and Al-Meetein area as the 

odor source affects this area is located in the northeast side in this area. The map (e) presents wind 

speed between 18-21 km/h comes from north, northeast, north north-west, and much more than the 

map (d) from west south-west, and southwest. This makes Al-Mina area is more affected by wind and 

odor as the wind speed and direction are more dominant and the odor source is on the southwest side. 

Also, Al-Meetein area as the odor source affects this area is in the northeast side of this area. The map 

(f) presents wind speed more than 21km/h comes from the southwest side. This makes the affected 

area by wind and odor is Al-Mina as the odor source is located in the southwest side. 
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(a)              (b) 

       

(b)             (d) 

        

(e)            (f) 

Fig.8: Maps shown the affected area by odor with the factor of wind. Source: The author. 

The circles provided on the maps are mainly to define the affected residential areas by odor 

considering the factor of wind, these circles do not have adequate measurements as this step could be 

provided in the future work.  

As a result, the data collected from wind speed and direction that visualized in pivot tables 

helps in conducting the influence of wind in spreading the odor in the selected residential areas in 

Tripoli city.  
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The dominant wind in Tripoli city comes usually from south and southwest as presented in 

(Windfinder, 2020), the analysis done in this research for the period between 21st to 31st of May 

clarifies that the wind speed and direction vary in each day with ensuring that the southwest wind is 

the most dominant. The outcome of this study is to benefit from the wind study to define one of the 

factors that influence the odor dispersion in each area and according to the different odor sources. 

 

6. CONCLUSION 
The research intended to highlight the importance of odor in controlling peoples ‘lives, in the 

residential areas. The odor dispersion is affected by various factors that are mentioned previously, the 

factor of wind is conducted in this research to find out the role of wind in distributing the odor between 

areas. The study of wind has been conducted in Tripoli city for 11 days in May and the results show 

that the wind speed and direction differ from day to another and vary between 2- 43 km per hour as a 

speed, and from northeast to northwest to southwest as a direction. These results could prove that the 

problem of the odor dispersion in different residential areas in Tripoli city is continuously affected by 

the various wind speed and direction that play a major role in spreading odor, in addition the odor 

sources are different and surround Tripoli city so the affected areas will suffer in different times from 

the odor dispersion as the wind differs in its speed and direction during close periods. The research 

includes three different residential areas in Tripoli city (Al Mina, Al Meetein, Bahsas) each of these 

areas is affected by a different source of odor that cause a real problem for the inhabitants in their 

places. To find out the odor dispersion in the city, the concept of smellscape was adopted as to locate 

the odor sources and affected areas using an ArcGIS map. The second step was to discover the factors 

influence the odor dispersion and adopt one factor that is the wind speed and direction, the wind study 

depends on data provided by forecast information based on GFS model for Tripoli city that help in 

visualizing these data as wind rose to find the most dominant wind direction and speed affect the odor 

diffusion. It is found that the wind differs in its direction and speed from day to another which play a 

major role in spreading the odor particles in different directions and distances. The research benefits 

of the wind study to explain one of the factors that impact the odor dispersion in each of the selected 

areas that differ in the odor sources which help in evaluating the odor pollution in each area. The 

results show that visualizing the data in pivot tables helps in conducting the influence of wind in 

spreading the odor in the selected residential areas in Tripoli city. 

 

 

Future Work 
This research is an initial step in providing a new method of visualizing data as to be conducted 

as a future Ph.D thesis, to achieve an innovative method of smellscape not limited to chemical and 

meteorology fields, but also comprise the architectural field that will benefit from these maps in 

designing new areas or protecting existing areas from possible odor pollution. 

 

Study limitation 

As the odor dispersion is located on maps with the odor source and affected area, the distance 

of this dispersion is not calculated, it is only assumed as a location at this stage, and it should be 

considered in future work. Another factor plays a major role in odor dispersion is the temperature that 

should be considered as important as the wind factor that influence the odor dispersion in further 

work. 
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