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ABSTRACT 
 
The paper presents wind speed data analysis over a period 

of almost 10 years between 1977 and 1988 from three 
stations, namely Adrar, Timimoun and Tindouf. The long-
term mean wind speed at these sites was 5.9, 5.1 and 4.3 m/s 
at 10meters above ground level (AGL), respectively and 
registered every three hour interval at all the stations. Higher 
wind speeds were observed in the day time between 09:00 
and 18:00 hours and relatively smaller during rest of the 
period. The data show also that the long-term seasonal wind 
speeds were found to be relatively higher during March to 
September compared to other months so which helps in 
planning the operation of existing power plants in 
coordination with the wind power, since that the energy 
could be harnessed for almost 64 % the time using wind 
machines with cut-in-speed of 3 m/s or more. 
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1 INTRODUCTION 
 
Currently, wind energy is generally developed in the 

industrialized countries for a number of reasons including 
growing environmental concerns and relatively high price of 
electricity generated. The total world wind power capacity 
reached up72 628 MW in 2006. Wind power is present today 
in the energy mix of more than 60 countries, not only in 
practically all of the developed countries but also in more and 
more of the developing ones. India already has a 6 053 MW 
installed capacity, which represents the 4th place position 
behind Germany, Spain and the USA. China enters the top 
ten (in 8th place) with 1 699 MW installed capacity [1].  
With growing global awareness of the usage of clean sources of 
energy, wind energy in particular, a lot of work is being carried 
out in different parts of the world, as can be seen from [2-12]. 

 

 
 

 
 
In Algeria work on wind resource assessment dates 

back to 1990 when a wind atlas was published by 
Hammouche [13] giving the results of the statistical study 
of 37 locations using the WASP. Kasbadji Merzouk 
performed mean wind data from 64 stations for wind 
energy potential of Algeria at a height of 10 m. It is found 
that the windy regions are located at the south west of 
Algeria, Sahara [14].  

Ettoumi et al used first-order Markov chain and 
Weibull distribution methods for statistical bivariate 
modelling of wind using the data wind speed and wind 
direction measurements collected every 3 h at the 
meteorological station of Essenia, also a detailed study 
has been made on the statistical features of the wind at 
Oran (Algeria) [15]. 

Himri et al utilized wind speed data over a period of 
almost 10 years from three stations, namely Adrar, 
Timimoun and Tindouf to assess the wind power potential 
at these sites, they found Wind farms of 30MW installed 
capacity at Adrar, Timimoun and Tindouf, if developed, 
could produce 98,832, 78,138 and 56,040MWh of 
electricity annually [16]. 

This paper presents the wind data analysis at three 
locations; namely Adrar, Timimoun and Tindouf in Algeria. 
The Weibull wind distribution was calculated using the 
Excel application program to generate graphs. 

 
2 WIND DATA  AND SITE DESCRIPTION 

 
The wind speed data were collected over a period of 8 

to 10 years at three sites used in this study. The latitude, 
longitude, altitude, measurement duration and years of 
measurements are summarized in Table 1.  

 
 

 
 

Location Latitude (deg) Longitude (deg) Altitude (m) Duration (years) Measurement Years 
Adrar 27° 49’  N 00°  17’  E 263 11 01/01/1977  to  07/12/1988 
Timimoun 29°  15’  N 00°  17’  E 312 11 01/01/1977  to  31/12/1988 
Tindouf 27°  40’  N 08°  06’ W 401 08 01/01/1976  to  01/12/1984 

Table 1: Geographical coordinates of data collection stations used in the study. 
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The wind speed measurements were made 10 meters 

above ground level and recorded every three hour interval 
(viz. 0, 3, 6, 9, 12, 15, 18 and 21 hours) at all the stations. 
The wind data measurement stations lie in the South west 
region of Algeria. The geographical locations of these 
stations are also shown in Figure 1. 

 

 
 

Figure 1: Map showing the locations of the wind 
measurement stations. 

 
Figure 2 provides the variation of monthly average wind 

speed during entire data collection period at three stations 
under consideration in this study. Again, highest wind 
speeds were found at Adrar whiles the lowest at Tindouf 
during the year. The monthly mean wind speed was in 
between the two stations, as seen from figure 2. 
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Figure 2: Seasonal variation of long-term mean wind speed. 
 

The diurnal change in long-term mean wind speed at 
Adrar, Timimoun and Tindouf stations is shown in Figure 
3. The maximum wind speed was found to occur at 09:00 
hours at all the locations while the minimum at 21:00 hours.  
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Figure 3: Diurnal variation of long-term mean wind speed. 

 
In general, higher winds were observed between 09:00 

and 18:00 hours while lower during rest of the period of the 
day. This indicates that higher electricity could be produced 
during 09:00 to 18:00 hours which also coincide with 
higher electricity demand time. It is also evident from this 
figure that wind speed was highest at Ardar while lowest at 
Tindouf during entire day.  

The seasonal variation of wind speed provides 
information about the availability of wind speed during 
different months of the year which helps in planning the 
operation of existing power plants in coordination with the 
wind power plant.  

As shown in figures 4 - 6 the frequency distribution of 
wind data indicates that wind remained 4 m/s and below it 
for about 25% ,33% and 35% of the time during the entire 
year at Adrar, Timimoun and Tindouf respectively and 
above it for rest of the period.  

This means, that the energy could be harnessed for 65% 
to 75% of time using wind machines with cut-in-speed of 3 
m/s or more at these locations.  
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Figure 4: Frequency distribution hourly mean wind speed  
in Adrar. 
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Figure 5: Frequency distribution hourly mean wind speed  

in Timimoun. 
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Figure 6 : Frequency distribution hourly mean wind speed 
in Tindouf. 

 
 

3 CONCLUSION 
 
The present study performed using the long-term annual 

mean wind speed data at three locations, viz. Adrar, 
Timimoun and Tindouf in Algeria. The study found the 
following salient features as the outcome of the analysis: 

 
•  The long-term mean wind speed at Adrar, 

Timimoun and Tindouf was 5.9, 5.1 and 4.3 m/s at 
10 meters above ground level (AGL).  

• The higher wind speeds were observed in the day 
time between 09:00 and 18:00 hours and relatively 
smaller during rest of the period.  

• The long-term seasonal wind speeds were found to 
be relatively higher during March to September 
compared to other months. 

• The electricity could be produced for 75 %, 67% 
and 65% of the time at Adrar, Timimoun and 
Tindouf respectively. 
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