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The newest energy source that is non-depleting, affordable, and easy to harness by various users 

is wind energy. One of the possible locations in Iraq for wind energy generation is Al-Shihabi  

area, since there is a big lack of information regarding the power of at this location, additional 

studies and researches of wind are crucial. A precise planning and execution of any wind energy 

project requires a shared understanding of the behavior of the wind.  This paper‟s goal is to 

explore the potential for wind energy in Al-shihabi area, which is located south of Wassit, Iraq. 

Because of this, wind data were gathered for a year between December 2014 and December 

2015 at heights of 10, 30, and 50 meters, in 10-minute intervals. After that, for the examination 

of datasets (the weibull-probability distribution function was conducted in order to evaluate of 

the wind energy power, and the Fast-Fourier-Transform was employed for spectral analyses. 

Giving spectral analysis for the data, the average yearly wind speed at 50 m was 6.84 m/sec, and 

the peak wind speed was 185921.078 -m/sec/12hour at a frequency of (2 Hz) at that height 

throughout night hours. And for the lowest values of wind speed was about 95161.3369- 

m/sec/12hour for the (2 Hz) frequency at that height throughout night hours. The wind was 

blowing faster in the morning than it was at night. While the predominant wind directions in the 

region were from the north-northwest and west-northwest. 

This is an open-access article under the CC BY 4.0 license (http://creativecommons.org/licenses/by/4.0/) 

The official journal published by the College of Education at  Mustansiriya University 
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1. Introduction 

To meet the rising demand, energy is produced in large quantities from a variety of sources, which is accomplished by upgrading 

large-scale power projects. Coal and water were both resources that were abundantly available at the time, and they were both 

used in a lot of early power projects to generate electricity. Modern advancements have primarily focused on nuclear power in 

the latter half of the 20th century. As a result of the enormous demand, coal and oil reserves are known to be depleting, which 

has a negative impact on the environment. This type of behavior is not sustainable because the world's resources are being 

depleted faster than they can be replenished [1] [2]. This necessitated the establishment of a search for new, modified types of 

energy production technologies. The world has recently shifted to using clean energy, like biomass, solar photovoltaic, wind, 

tidal, and hydro, which are rapidly top up to meet the rising global demand for electricity [3]. The goal of the current research is 

to determine the features of wind for Iraq in -Wassit-Governorate-Al-Shihabi city in which is located in the Southern of-Iraq 
from December 2014 until December 2015. The implementation of a zero-map development was accomplished for Iraqi areas, 
which classified (Al-Shihabi) to be one of the most promising sites for the purpose of gathering wind energy.  Mohammed 
[4][5] defined a selection of locations as a good setting for wind power generation.[6] 
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2.Study area 

Study location is situated at Iraqi lands at coordinate of (32.51°N 45.82°E ) and a (22-M above sea level), 

in Wassit-Governorate which is roughly about 173 kilometers from Baghdad-the capital. Al-Shihabi 

location of choice is shown in Figure 1 to be to the south of Wassit governorate. The Tigris River flows 

through this area, passing close to a run of an irrigated-farmland features, creating a very dry-desert 

landscape for about northeast direction. The region is known for its dry, desert climate, which experiences 

summertime highs of over 40°C. The topography is flat with a few minor rough spots, and 

rainfall is sparse and concentrated in the winter. Because it is an open area without any barriers, the 

geographic location allows the wind to potentially reach high values, and table 

(1) lists specific distinguishing characteristics for the Al-Shihabi region. [7][8][9] 

 

Table 1. The study area's characteristics [10,11]. 
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Fig1.The chosen area of study.[12] 
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2. Materials and methods 

    Datasets were sorted out, and the Weibull distribution was estimated, and then it was linked with the 

Fourier transformation. The wind data used are the speed and direction for one year at intervals of 10 

minutes for three-different heights levels that‟s  (10- 30  and 50 m), which is 

collected from a meteorological mast in Al-Shihabi area. 

2.1. The Weibull distribution:  

    Weibull-(probability density function), which is frequently applied inorder to explain the behavior for 

the wind-speed frequency distribution, is one of numerous probability-density-functions that can be 

employed to define distribution of the wind-speed at a particular site. The Weibull distribution has an 

acceptable level of precision, making it the best option among the others. The benefit of 

this method is that the average wind density at a given location can be quickly and clearly defined [6].  To 

describe the probability-density-function for the wind-speed we use. Equation-1 [13][14]:  
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Where )(xiF  is (the probability-distribution) in (W/m
2
) for the considered wind-speed value   ) , The 

Weibull-shape-parameter (A.), and the scale-parameter (k.) as well as the location-parameter (g.), utilized 

in the  indication of site‟s potentials for wind energy generation.  

 

2.2. The wind direction:  

  In wind evaluation studies, state the governing direction of wind speed is essential because it makes 

clear the impact of the region's geographical features on the wind. As indicated by table 1, wind speed 

at heights of about (10m and 30m and 50m) is shown along by associated winds direction. [15][16][17] 

2.3. The wind spectrum:  

 

  It‟s possible to depict the wind speed as follows [stationary process that is Gaussian and stochastic as 

well], the spectral-analysis process of the wind-speed is explained theoretically. This is how it can provide 

the distribution fit for the wind-energy-power at each of the frequencies points through the constructing of 

the spectrum of wind-speed from time series data-points; this is primarily a conversion method from time-

domains of the wind-speed data values used to frequency-domains for the exact-same dataset values, that is 

to be successfully carried out employing (the-Fast-Fourier-Transform the-FFT). [9.] Below is schemed 

graph that shows the values of energy for the wind speed-components by every frequency-points that is 

produced by multiplying and plotting a set of wind speed data points with respect to frequency.[18] 

[19][20] 

3. .Results and discussion 

  The data sets was recovered from a (met mast - metrological towers) using the sensors positioned at the 

met masts for at minimum one-year period for each 24-hours wind records for the chosen location 

of analysis for the wind speed at Al-shihabi location from December 2014 to December-2015. at an interval 
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of a 10- minute on the [10-m and 30-m and 50-m] heights levels equally for the morning-time-hours and 

night-time-hours. 10-min-datas values had to be readjusted every day for the morning and evening hours, 

as well as at the specified heights (10, 30, and 50 m). After conducting a statistical analysis, creating 

a Weibull-distribution, and finishing the-wind-rose-scheme, the process of

Spectral-analysis through means of the [FAST-FOURIER-TRANSFORM the-FFT] was introduced. 

 

 

3.1. The statistical analysis:  

   The data must be statistically analysed to create very comprehensive representation of the wind-speed 

characteristics at chosen location, with the findings shown in table 2. 

The Mean winds-speed: maximum mean-values of daily wind-speed data for night-time-hours has 

been valued to be 7.02418 m/s at the 50 m height level, while the maximum value-points of daily averaged 

of wind-speed in the morning-time-hours was valued to be 6.40127000 m per sec for the 50 meter. This 

is confirmed by looking at table 2, which shows that max. values of the data points for wind-speed-data 

was at height of 50 m because at this height level because the surfaces roughness has no-

more present, whereas minimum daily-wind-speed value points that‟s in the 10meters height-levels 

since study‟s area that‟s owns   features of flat-topography and a dry-deserts climate and a great 

temperature‟s-records with little rains-fall, the roughness create a significant impact on decreasing the wind 

speed. Looking through the solar heating‟s impacts of the sun-plant that has a significant impact on wind-

speeds. Since the averaged-wind-speed for the morning-time-hours found to be 5.01512 (m per sec) 

meanwhile in night-time-hours it was stated as (4.843012 m per sec), it‟s obvious that in morning-time-

hours have greater-values than that for night-time-hours. 

Table2 .the parameters of statistical process for the wind-speed datasets 
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3.2.The Weibull distribution results:  

 Table 3 summarizes the results of achieving the Weibull probability function, which suggests that real 

distribution data is accurately fitted by the  Weibull distribution. Table 3 lists the shape parameter (k) for 

Weibull function and scale parameter (c) ,which were calculated for each height level. 

 

 

 

 

 

 

Table3. the shape and scale parameters for the Weibull distribution. 

 

Morning hours 

Height Levels (m) Weibull Scale parameter -A (m/s) Weibull Shape parameter- A 

10 5.772 1.808 

30 6.874 1.975 

50 7.245 1.962 

Night hours 

10 4.714 2.314 
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30 6.886 2.935 

50 7.890 2.797 
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Fig2. The-Weibull-distributions. for the 10-meters throughout (A.) morning-times (B) night-times. 
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Fig.3. The-Weibull-distributions. for the 30-meters throughout (A.) morning-times (B) night-times. 
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y = Weibull (7.89000,2.79700,0)
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Fig4. The-Weibull-distributions. for the 50-meters throughout (A.) morning-times (B) night-times. 

3.3. The wind rose:  

   A wind rose scheme was created to display the direction and speed of the wind at various elevation levels 

and during the day and night. The following plots shows that for wind-speeds in the  heights-levels  about 

10-meters maximum value 28.39342 m/s was at the 280°.-300°. Whereas in about 30-meters height  

max.value of the wind-speed-data found to be in the sector 280°.-300°. equals  [28.3749600 m per sec] 

meanwhile lowest value for the wind-speed lays in sector 180°.-200°. that was [1.47496 m per 

sec], directions sector which experienced greatest wind-speeds values ranged between  280°.-300°.  That 

had valued about [28.3934200 m per sec]. However, at 50 meters, the wind speed extended from 1.27005 

m/s at 200° -220° to 28.66478 m/s at 300° - 320°. At this location, the dominant wind direction 

was precisely in  North.- West. At exactly in the west.-northwest. sector also the north.-northwest. Sector 

donated as (WNW, -NNW,), whereas moderate winds-directions found to be in South-West and  West.-

southwest. Donated as (SW.-WSW.). 

 

B
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Fig5. Wind rose plot for the three height levels 10-m, 30-m and the 50-m. 

 

3.4. Time-series schemes:  

  Schemes of daily values time-series has been charted in on the way to look at  overall development in the 

speed values of the wind, and it is found to be about (7.02418900 meter per second) represents  greatest 

values for the 50-meter at night-time hours while (4.16404200 m per second)  represents  lowest-value for 

the 10-meters height.  
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Daily-avareged wind-speed at night-time in the 10-m.
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Daily-avareged wind-speed at morning-time in the 50-m.
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Fig6.Time-series plots in the morning-time hours and the night-time hours at 10m, 30m,50m. 
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3.5.The Spectrum:  

  (The [Fast-Fourier-Transform FFT]) has been considered for time-series analysis for the acquired dataset 

values in order to calculate the „power-spectral-density‟ [„PSD‟] ,named the wind spectrum. The power-

spectrum for the speed parameter of the wind has been created in Al-Shaabi. area for daytime and night 

time in the selected height-levels that‟s (10m, 30m and 50 m). An analysis of the peaks 

values indicates that the greatest value of [spectral-density-SD] in Al.-Shaabi which equals (185912.07801 

m./s./12-hour) in (2-Hz) frequency level for the height level (50-m) above sea  during  night times, 

while  the value  (95161.336900 m./s./12-hour) was the lowest for (2-Hz) frequency level in  10-meters 

height-level throughout night times. 
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Fig7. Spectrum of the wind-speed in the 10m, 30m and 50m at night-times and morning-times. 

 

4. Conclusion: 

   Wind power potentials in the Al-Shihabi area were described by analyzing wind datasets at heights of 

10, 30, and 50 meters above the ground. The findings are as follows: 

 The wind speed is greater in the morning than it is at night, averaging 6.40127 m/s at a height of 50 m, 

with a standard deviation of 3.465. 

The data attained from the actual measurements exhibits a good agreement with the Weibull distribution 

function at (10m, 30m, 50m) height levels. 

wind-rose plots indicated that the two main wind directions are north-northwest and west-northwest.  

For the heights of 10, 30, and 50 meters, the spectral density peaks for Al-Shihabi show that there 

is a greater agreement during the day than at night.  



1st Author name. et. al, MJPAS, Vol. X, No. X, 2023 

 

 

 

47 

 

 

According to this analysis of wind data at the Al-Shihabi location, there is a reasonable amount 

of potential for conducting wind power assessments.  

Finding alternative energy sources is necessary since energy is essential to both social and 

economic development. In the Al-Shihabi area, the study's findings support the use of wind energy. 

 

References 

 [1] I. Kirbas, “Determination of Appropriate Distribution Functions for the Wind Speed Data Using the R 

Language,” 2019. 

[2] N. H. Hussin and F. Yusof, “Analysis of Wind Speed Characteristics Using Probability Distribution in 

Johor,” Environment and Ecology Research, vol. 10, no. 1, pp. 95–106, Feb. 2022, doi: 

10.13189/eer.2022.100109. 

[3] A. A. Ani, M. A. Saleh, F. A. Hadi, and R. A. Abdulwahab, “   هى   الع   في   اععر   اق   ولدرة   اررياح   هعاهاث   ويبل   تمدير 

،  1  اياد   عبد   اععسيس   عباش   ثثاث  ،  2  محمد   احود   صاحح  ،  3 *  فر   اش   عبد   اررز   اق   هادي  ،   اععر   اق  3  روًك   عادل   عبد   اووهاب  ،   بغداد    يي 

،   جاهعت   اهههر  ،   لليت   اععلىم   Weibull Parameters and Wind Power Assessment for Three Locations in . لسن   اففيس   ياء 

Iraq.”                                                                                                                                                                                                    

[4] N. NASSİR, B. ACAR, and A. K. A. FAHED, “Vertical Axis Wind Turbine Installation Based on 

Wind Data Collected in Gharyan City, Libya,” Politeknik Dergisi, vol. 25, no. 3, pp. 975–984, Oct. 2022, 

doi: 10.2339/politeknik.781397. 

[5] T. Ali Abbas, M. Hakim Khalaf, and A. IAltmimi Iraq -Baghdad -Al-Mustansiriyah university, 

“Estimating potential wind power as a source of electrical power generation in Al-shihabi area, Iraq.” 

[6] T. A. Abbas, M. H. Khalaf, and A. I. Altmimi, “Spectral and statistical analysis of wind spectrum for 

Ali Al-Gharbi area in Iraq,” Iraqi Journal of Science, vol. 60, no. 7, pp. 1649–1657, 2019, doi: 

10.24996/ijs.2019.60.7.25. 

 [7] A. Resen, "Wind Resource Estimation and Mapping at Ali Al-Gharby Site (East-South of Iraq) Using 

WAsP Model," Iraqi Journal of Science, vol. 56, no. 2A, pp. 1216-1223, 2015. 

[8] F. A. Hadi, B. Abdulsada Al-Knani, and R. A. Abdulwahab, "An assessment of the wind potential 

energy as a generator of electrical energy in the coastal area of southern Iraq," Scientific Review 

Engineering and Environmental Sciences, vol. 29, no. 1, pp. 37-53, 2020. 

[9] S. J. Mohammed, "Analysis of field data to estimate wind power density using (WAsP) program," 

Master's thesis, College of Science, Al-Mustansiriyah University, Baghdad, Iraq, 2019. 

[10] Nidal S. Mohammed, Ahmed F. Atwan, and Naseer K. Kasim, “Enhancement of Geothermal Energy 

in Rationalization of Electrical Power Consumption,” Mustansiriyah Journal of Pure and Applied 

Sciences, vol. 1, no. 1, pp. 20–29, Nov. 2022, doi: 10.47831/mjpas.v1i1.4. 

[11] NGO Coordination Committee for Iraq, "Governorate Profile Wassit," 2023. 



1st Author name. et. al, MJPAS, Vol. X, No. X, 2023 

 

 

 

48 

 

 

[12] Google Earth, [Online]. Available: https://www.googleearth.com, 2023. 

[13] M. Mirhosseini, F. Sharifi, and A. Sedaghat, "Assessing the wind energy potential locations in 

province of Semnan in Iran," Renewable and Sustainable Energy Review Journal, vol. 15, pp. 449-459, 

2011. 

[14] A. Keyhani, M. Ghasemi-Varnamkhasti, M. Khanali, and R. Abbaszadeh, "An assessment of wind 

energy potential as a power generation source in the capital of Iran-Tehran," Energy Journal, vol. 35, pp. 

188-201, 2010. 

[15] M. Nedaei, "Wind Energy Potential Assessment in Chalus County in Iran," International Journal of 

Renewable Energy Researches, vol. 2, 2012. 

[16] J. Apt, "The spectrum of power from wind turbine," Journal of Power Sources, 2007. 

[17] J. P. P. Beaupuits, A. Otarola, F. Torantakyro, R. C. Rivera, J. Simon, E. Rodford, and L.-A. Lars-

Ake, "Analysis of wind data gathered at Chajnantor," ALMA Memo No. 497, 2014. 

[18] M. hussien Khudhur, M. H. Al-Jiboori, and K. M. Abood, “Effect of The Density and Height of F2 

layer on Ground-Based Observation of Jupiter‟s Radio Signal,” Mustansiriyah Journal of Pure and 

Applied Sciences, vol. 2, no. 4, pp. 140–156, Sep. 2024, doi: 10.47831/mjpas.v2i4.135. 

[19] S. Araveti et al., “Wind Energy Assessment for Renewable Energy Communities,” Wind, vol. 2, no. 

2, pp. 325–347, May 2022, doi: 10.3390/wind2020018. 

[20] A. K. Resen, “Wind Resource Estimation and Mapping at Ali Al-Gharby Site (East-South of Iraq) 

Using WAsP Model  بيرلغا لعوله   علي    حيارلا    درةل    ىتخهي    رلعا   اق  (   رقش    وبجً    وذجًه  )   دامباستخ      WAsP  ىسر ظنكا     *  علي   

، دادبغ    ، جياولولتكًا  وملعلا   و    ،  وز   ار   ة    ددةلهتجا  ثالاطلا    رئدا   ة    رلعا   اق     ,” Resen Iraqi Journal of Science, vol. 56, no. 2A, 

pp. 1216–1223, 2015.                                                                                                                                              

https://www.googleearth.com/

