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In the study, the statistical analysis of wind speed data has been carried out for
different locations of Bangladesh over the period of ten years from 1998 to 2007.
The hourly measured wind speed data above 30 m height has been collected from
Bangladesh meteorological department and sorted in sequence of appropriate
frequency like hourly, daily, monthly and annually. The data has been fitted for
Weibull’s distribution and determined two important parameters like Weibull’s
shape factor and Weibull’s scale factor by three methods and compared to each
other. The theoretical available power in Watt/m2 has been determined for the
prospective wind sites. It also determined the practically extractable Power by
wind turbine in Watt/m2. Finally, it has been found that the available power in the
wind can be used for lifting water for irrigation purpose in the dry season.
© 2012 Insan Akademika All Rights Reserved

1

Introduction

Wind is the fastest growing technology in the world. Recent developments in the area of wind power
generation are very encouraging, particularly in the tropical regions of Asia and Australia (Mandal, et al.,
2001). From irrigation projects in India to power supply in the remote farms in Australia, wind power
generation can play a vital role (Hossain, et al., 1982; Azad, et al., 2010). With the increasing demand of
electricity, Indian Government has prepared a master plan to promote the non-conventional energy sources.
A target is set to generate 10% power from renewable energy sources by the year 2012, which is only 1%
today. Wind energy is at the top of the plan (Azad, et al., 2011; Alam and Burton, 1998). So far, wind power
projects of 1345 MW are grid connected in the country. A rapid growth of wind power sector is seen through
the world.
The estimated technical potential of wind power is around 45000 MW. India ranks amongst the top five wind
power production countries in the world (Sultan et al., 2004; and Azad, et al., 2010). Various state
governments in the country have also declared the promotional policies to encourage the wind power sector
(Siddig, 1997). The selection of the site is the most important decision in the development of an offshore
(Offshore may mean either situated at sea rather than on land, or situated in a different country) wind farm
(Chowdhury, et al., 1981; Azad, et al., 2012; and Panda et al., 1999). It is best accomplished through a shortlisting process that draws together all known information on the site options, with selection decisions driven
by health and safety, feasibility, economics and programmed taking account of information on consenting
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issues, grid connection and other technical issues (Swift, 1987; and Yongfen, 1995). Wind is the fuel, which
drives the turbine, which drives the pump for irrigation. But unlike fossil fuels it is free and clean. So, wind
is the renewable and alternative great source of green energy (Suresh, et al., 1998; and Robert, et al., 1997).

2

Wind Data Analysis

The analysis of wind speed data from 1998 to 2007 for five locations like Khulna, Satkhira, Mongla,
Patiakhali and Barisal shown by Figure 1.

Figure 1. Annually mean wind speed variation from 1998 to 2007.

Figure 1. has shown the variation of annually mean wind speed over the period of ten years in the five
locations in Bangladesh. It has been clearly shown that the wind speed in Barisal is higher than other sites.
But in Barisal, the wind speed distribution is in declining rate to 2007 and regular variation of wind speed
has shown in other sites.

Figure 2. Ten years (1998-2007) monthly mean variation of wind speed.
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Figure 2. represents the monthly variation of wind speed based on ten years mean wind speed of the selected
site. From this Figure it has been clearly shown that the wind speed has start rising from March in every year
in every site and becomes lower after October. So, March to October wind velocity is higher than other
months in every year. For farther analysis, it has been considered the wind data from March to October.

Figure 3: Variation of wind speed from March to October in Khulna.

Figure 4: Variation of wind speed from March to October in Satkhira
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Figure 5. Variation of wind speed from March to October in Mongla

Figure 6. Variation of wind speed from March to October in Patiakhali.

Figure 7. Variation of wind speed from March to October in Barisal.
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In the Figure 3 to 7 discussed about the status of wind speed from March to October in every site
respectively. From these Figure it has been shown that the wind speeds in Barisal above 4 m/s in every
month except October. In 2001 to 2001 and 2005 to 2006 the wind speeds for October becomes lower than 4
m/s. So, this site wind pattern can be used for irrigation economically.

3

Analysis of Weibull’s Distribution

For more than half a century the Weibull distribution has attracted the attention of statisticians working on
theory and methods as well as various fields of statistics. Together with the normal, exponential
distributions, the Weibull distribution is without any doubt, the most popular model in statistics. It is of
utmost interest to theory orientated statisticians because of its great number of special features and to
practitioners because of its ability to fit to data from various fields, ranging from life data to weather data or
observations made in economics and business administration, in health, in physical and social science, in
hydrology, in biology or in the engineering sciences. There are two important functions in Weibull’s
distribution which is an important tool to define characteristics of wind wave.
There are several methods by which Weibull’s shape factor “k” and Weibull’s scale factor “c” can be
determined. Three popular methods for calculating Weibull’s Parameters are: a) Weibull’s Paper Method, b)
Standard Deviation Method, c) Energy Pattern Factor Method. These three methods are used to determine
the Weibull’s function for the wind side Barisal which has been shown in below Table. The Weibull’s shape
factor is very important factor to know about the characteristics of the wind wave of a particular wind site.
From the above Table 1, it has been shown that in most of the month the value Weibull’s shape factor isvery
closer to Raleigh function k = 2. The height value obtained at May, k = 2.53 and minimum value k = 1.89 at
October. Weibull’s shape factor is a dimensionless number. From the above Table, it can be said that the
wind wave is regular and uniform through the month.

Table 1.

Weibull’s Shape Factor for Barisal from March to October

Location
Barisal

Month

Weibull’s Shape Factor, (k)
Weibull’s
Standard
Energy
Paper
Deviation
Pattern
Method
Method
Factor

Weibull’s Scale Factor, (c)
Weibull’s
Standard
Energy
Paper
Deviation
Pattern
Method
Method
Factor

March

2.30

2.41

2.33

4.33

4.56

4.78

April

2.49

2.54

2.37

5.61

5.69

6.02

May

2.53

2.39

2.43

6.37

6.89

7.02

June

2.36

2.20

2.28

5.29

6.03

6.13

July

2.29

2.13

2.23

4.58

5.16

5.79

August

2.11

2.19

2.11

4.76

4.36

4.72

September

2.06

2.15

2.06

4.42

4.69

4.38

October

1.98

2.02

1.89

3.14

4.12

3.98

The Weibull’s scale factor has been determined by three methods and shown in the above Table 2. The scale
factor was measured in m/sec which indicates the potentiality of the wind power of that site. The maximum
value is obtained at 7.02 m/sec in May for energy pattern factor method. The minimum value is 3.14 m/sec
in October for Weibull’s paper method. A little bit variation has been obtained from the values between the
three methods. So, it can be said that the value of Weibull’s scale factor are reliable and approximately
correct.
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Analysis of Available Power in the Wind

The wind power per unit area of approach is proportional to the cube of wind speed and can be expressed as
P/A = 0.6V3 in watts, where P/A is in W/m2 and V is in m/s. The available wind power represents the
strength of wind and theoretically 59% of this power is extractable but practically only 30-40% can be
extracted. Practically, extractable power by any type of windmill can be written as, Pe=0.1AV3 in watt,
where A is the total swept area of the rotor blades and V is wind speed in m/s (Ahmed, et al., 2004).
Extracted power per square meter of swept area for different months for 5 locations in Bangladesh has shown
in Table 2. From this table, it can be seen that wind energy can be used in the hottest months i.e., March to
May and through October for irrigation purposes in Barisal.

Table 2. Comparison of Theoretical and Practical Available Power of Different Locations at 30m Height in
Bangladesh (Based on Ten Years Mean Data).

Location
Khulna
Satkhira
Mongla
Patiakhali
Barisal

Potential months
for extracting wind
power

Average wind
speed, (m/s)

Theoretical
Available power,
(Watt/m2)

Mar - Oct
Mar - Oct
Mar - Oct
Mar - Oct
Jan - Oct

2.58
1.94
2.98
3.12
4.65

10.259
4.4003
15.850
18.321
60.327

Practically
extractable Power
by wind turbine,
(Watt/m2)
1.709
0.733
2.642
3.053
10.054

Table 2, shown maximum the theoretical available power in the wind has been obtained in Barisal (60.327
Watt/m2). The wind mills extract approximately 30% power from the wind. The practically extractable
Power by wind turbine is 10.054 Watt/m2 which are the available power to drive the pump for irrigation.
Boro Paddy cultivation in Bangladesh is from March to May. During this driest season, there prevails a very
strong flow of the North-Westerly trade wind in the country, specially, in the northern districts. High
yielding varieties of paddy are cultivated in this season. So, the available wind power can be used for
irrigation. Wind can’t abele to generate electricity but the wind pumps can help irrigation.

5

Discussion

The wind velocity changes with height and the rate of increase of velocity with height depends upon the
roughness of the terrain. By using power law the wind velocity has been determined at 30 m height by
considering the roughness of the terrain is 0.28. In the case of Weibull’s distribution the value of Weibull’s
shape factor and scale factor were determined by using some standard graphs. That’s why small variations
are obtained from values in different month in each method.

6

Conclusions

In regard to the present statistical wind data analysis the following conclusions are drawn:
From the wind data analysis Barisal has more wind power potential than any other sites. Monthly mean
wind speed of Barisal was found to be relatively higher velocity (2.82 to 7.86 m/s) than that of the other
sites. As a result our selected site is Barisal for pumping water for irrigation.
In most of the month the value of Weibull’s shape factor are very closer to the Raleigh function k = 2.
So, the wind wave is regular and uniform in characteristics.
The maximum theoretical available power is obtained 60.327 Watt/m2 in Barisal.
The practically extractable Power by wind turbine is 10.054 Watt/m2 which are the available power to
drive the pump for irrigation in Barisal.
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