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- ind sp_eed as a renewable energy source, therefore wind speed data is needed to produce statistical modeling,

aly @ detegzgining the best probability density function. for this purpose, several modified Gamma distributions will be

ni@ tested te-determine the best model to describe wind speed in Pekanbaru. the main goal of this study is to find the

t ttﬁag distribition to the daily wind speed measured over Pekanbaru region for the years 1999-2020 by using the four

w%Gamma@strlbutlons the maximum likelihood method will be used to get the estimated parameter value from the

Etrfbufon used in this study. the distributions will be selected based on graphical inspection probability density function

fﬁc@'nulatlve tribution function (cdf) and numerical criteria (Akaike’s information criterion (AIC). in most the cases,
ical inspecti®n gave the same result but their AIC result differed. the best fit result was chosen as the distribution with

lowegt values 6t AIC. in general, the Sujatha distribution has been selected as the best model.

=

rgé Mixture distribution, Modified gamma, Renewable energy, Wind speed.
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n oduction
speed is one of the renewable energy sources. Wind energy is now one of the most cost-effective and never ending
ugl g}esource therefore wind energy becomes one of the most efficient sources of renewable energy. the nature of the
viihdzspeed that is generated by nature and never runs out will produce a lot of wind speed data. Wind speed data in the form
of &t §nd slow wind speeds will be very useful for research, especially in determining the best probability model in
descgjbigg wind speed patterns in an area. It is well-known that wind energy potential can be estimated by using the
distagbution of the wind speed. Over the past years, research activity in the area of wind-speed distribution modelling has
5-increased considerably. for the prediction of wind-speed distributions statistical models, several statistical distributions have
o beerﬁjsgj for the description of the wind speed distribution. Thus, finding suitable wind speed distribution is one of the most
|mpm'tagt steps foP the accurate estimation of wind energy potential of a specific region. A number of previous studies
3 comparegl statlsthg;_l distributions with measurements in order to examine how well the probability density function (pdf)
8 descabéthe statistical properties of the measured wind speed. An overview of recent studies is presented in Table 1. Table 1
= shm@ t@t a Iarge'J;lUmber of different pdf were previously compared with wind speed data.
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Table 1. :@verwew of recent studies that use different statistical distributions to assess wind speed occurrence probabilities

= 3 =-Author Distributions

Lagta, J. A. ,and Ramirez, P. 2007 | Two components mixture Weibull [1]

gAlmalki, J. & and Yuan, J. 2013 A new modified Weibull distribution [2]

Carta et al.2008 mixture of von Mises distributions [3]

g(ollu R et al}, 2012 Mixture gamma and Weibull distribution gamma and Weibull
2 distributions, mixture normal distribution, mixture of two-component

‘nery eysng NN uizi eduey undede ynju

g' <ol truncated normal distribution [4]

Sayed, A. IA@nd Sabri, S.R.S. 2022 | Transformed modified internal rate of return on Gamma Distribution for
= i Long Term Stock Investment Modelling [5]

:,sl'oure S s Investigations into some simple expressions of the Gamma Function in
5§ - wind power by the wiebull distribution [6]

Al Buhairi, QI H A statistical Analysis of wind speed data and an assessment of wind energy
= potential in taiz-yemen [7]

Jvana P. et % 2017 Application of four probability distributions for wind speed modeling [8]
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bictive@f this study is to propose four modified Gamma distributions namely mixture of Gamma (1, B) and

,_g) wit]é,r’[heir mixing weighted % and ﬁ respectively, mixture of Gamma (1, f) and Gamma (2, ) with their

Ei a§ﬁ21+1 respectively, mixture of Gamma (1, B) and gamma(3, B) with their mixing weighted ﬁfiz and

ively-g;and mixture of Gamma (1, B), Gamma (2, B) and Gamma (3, B) with their mixing weighted ﬁZf;+2,

. f Comparison of the proposed mixture distributions with existing distribution functions is done to
their su
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O%elﬁg def_'i-—b/ wind speed data by using the two parameter Weibull distribution for ten selected weather stations
i is presented. the objective of this study is to model the daily wind speed distributions and determinethe two
, of a Weibull function that can describe the wind speed distributions in a few selected weather
ﬁnsﬁcattered@round the island. It was seen thatthe daily wind speed distribution can be modelled with a reasonable
using thétwo parameter Weibull distribution for the stations considered in this work [9]. Wind speed modelling
3 iQofdncreasing i@rest, both for basic research and for applications, as, e.g., for wind turbine development and strategies to
> consBug large wind power plants. Generally, such modelling is hampered by the non-stationary features of wind speed data
gf@t,%oé large extent, reflect the turbulent dynamics in the atmosphere. We study how these features can be captured by
O nestes ARIMA nigdels. in this approach, wind speed fluctuations in given time windows are modelled by one stochastic
a pg)cyssa_and the p%rameter variation between successive windows by another one. for deriving the wind speed model, we use
' 28 mpnths of data collected at the FINO1 platform at the North Sea and use a variable transformation that best maps the wind
speeg ogto a Gaussian random variable. We find that wind speed increments can be well reproduced for up to four standard
deviagiags [10].

o

@ :E;Fhig paper [11] proposes a stochastic wind power model based on an autoregressive integrated moving average
(RRE\/IA’) process. the model takes into account the nonstationarity and physical limits of stochastic wind power generation.
t§ raoc@l is constructed based on wind power measurement of one year from the Nysted offshore wind farm in Denmark. the
propseqd limited-ARIMA (LARIMA) model introduces a limiter and characterizes the stochastic wind power generation by
meaarl%vel, temporal correlation and driving noise. the model is validated against the measurement in terms of temporal
corraatm)n and probability distribution. the LARIMA model outperforms a first-order transition matrix based discrete
MarRbvemodel in terms of temporal correlation, probability distribution and model parameter number. the proposed
LAF{_TM?« model is further extended to include the monthly variation of the stochastic wind power generation.

L (@)

-'Qnéof the m@st crucial prerequisites for effective wind power planning and operation in power systems is precise wind
o speel f@ecasting%ighly random fluctuations of wind influenced by the conditions of the atmosphere, weather and terrain
S result igdifficulties of forecasting regardless of whether it is short-term or long-term. the current study has developed a
< mettivd 3o model Awind speed data predictions with dependence on seasonal wind variations over a particular time frame,
o usua@yg year, in ghe form of a Weibull distribution model with an artificial neural network (ANN). As a result, the essential
= depegdé%ncies between the wind speed and seasonal weather variation are exploited. the proposed model utilizes the ANN to
S predgt ﬁe wind s&eed data, which has similar chronological and seasonal characteristics to the actual wind data. This model
& was gpplied to wigd speed databases from selected sites in Malaysia, namely Mersing, Kudat, and Kuala Terengganu, to
2 validdte the propased model. the results indicate that the proposed hybrid artificial neural network (HANN) model is capable
© of dgpicting the figctuating wind speed during different seasons of the year at different locations [12]. in this study [13], five
5 numgrical Weibuﬁ.distribution methods, namely, the maximum likelihood method, the modified maximum likelihood
gmet@d (MLM), Jge energy pattern factor method (EPF), the graphical method (GM), and the empirical method (EM) were
Z explered using haurly synoptic data collected from 1985 to 2013 in the district of Maroua in Cameroon. the performance
‘Cﬂanalﬁis revealed that the MLM was the most accurate model followed by the EPF and the GM. Furthermore, the comparison
% between the windSpeed standard deviation predicted by the proposed models and the measured data showed that the MLM
® has z%}smaller relattye error of -3.33% on average compared to -11.67% on average for the EPF and -8.86% on average for the
& GMEAs a result,®the MLM was precisely recommended to estimate the scale and shape parameters for an accurate and
< efficignt wind en?rgy potential evaluation [13]. in this work [14], thereliability of wind-based electric microgrids was

eval@ted using a@arkov model, taking the intermittent nature of wind speedinto account. the effects of different wind speed

mod8lling technidties based on the auto-regressive moving average method,Markov model, and probability distribution
funcgion on the retiability analysis of electric microgrids were assessed. the Roy Billinton test system was used to illustrate
the @alysis and eyaluate the different load and system indices. in the paper [15], wind speed potential analysis realized using

3+

Qitability in describing wind speed characteristics.
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se Wabull Sistribution (IWD) for Bilecik, Turkey. Maximum likelihood method for parameter estimation used for
;ge@;modéﬂing analysis. All analysis is carried out by Matrix Laboratory (MATLAB) programming language.
Iy;ad yeaFly wind speeds are modeled by Inverse Weibulldistribution. Accuracy of the modelling is evaluated in

og?@t MeO Square Error (RMSE).

&

Bu

dynBugy

(=

Si3

.51 @i Eludy'Elﬁ] weconsider four different probability distributions: the 2-parameter Weibull, the 3-parameter Weibull,
Z:p‘&arﬁeter Gamma and the 2-parameter Lognormal. All of them are applied on the wind speed data recorded at the

ol Iny Hzic¢ov. Parameters of the density distributions are estimated by the maximum likelihood method. in order to

(] bgst fitting distribution there are used the ){2 test, the Kolmogorov-Smirnov test, the Akaike information criterion,
ygs@ infoggAation criterion, the coefficient of determination and the root mean square error. Based on the results the
a%n%t Weibull performs as the best and the 2-parameter Weibull distribution performs as the second best. This research
i@/s‘f‘flno_ compares the popular parametric and non-parametric models for wind speed probability distribution and the
irgatigh ethodg for these models’ parameters (the widely used methods and stochastic heuristic optimization algorithm)
]gjnﬁh@ study[18], information from several goodness-of-fit criteria, e.g., the R2 coefficient, Kolmogorov-Smirnov
tigdic®Akaike’sSinformation criterion, and deviation in skewness/kurtosis were integrated for the conclusive selection of
Besfit distrigj.ltion model of wind-speed data. the gamma distribution is one of the continuous distributions; the
trgJut;f_bns are wery versatile and give useful presentations of many physical situations. They [19] are perhaps the most
pligd Ktatistical gstribution in the area of reliability. in this paper, we present the study of properties and applications of
mima istributio&-to real life situations such as fitting the gamma distribution into data, burn-out time of electrical devices
d ZelEbility theory. the study employs the moment generating function approach and the special case of gamma
: _t[ﬂcauﬁ()n to show that the gamma distribution is a legitimate continuous probability distribution showing its characteristics.
®
ihjstudy [20] proposed a hybrid computational model by incorporating Simulated Annealing algorithm (SA) in the
XEFF likelihood in estimation the parameters of Generalized Gamma Distribution (GGD). the purpose is to improve the
rehing capacity of max imum likelihood estimator for Generalized Gamma Distribution (GGD). A simulated Annealing
Ofith@ (SA) is one of the global search heuristics computational approach inspired by the metallurgical process, in which
mgta? igrapidly heated to a high temper ature, then cooled slowly until it reaches the lowest-energy state, increasing its
gsgél\gﬂc&nd making it easier to work with. It has been applied in approximating global optimization in a large search space
< for \arigus optimization problems. This study employs a Simulated Annealing algorithm (SA) to improve the global search
Ewapa@it;&?of maximum likelihood methods (MLE) in estimating the parameters of the Generalized Gamma Distribution
g(GG@)éhe Generalized Gamma Distribution (GGD) constitutes an extensive family that contains nearly all of the most
5 commofy used distributions including the exponential, Weibull, and lognormal distribu tion. the performances of the
o propgseg estimation method are computed based on their biases and mean square errors through a simulation study. the study
g’—,reve_gis Shat the Simulated Annealing algorithm (SA) performs better than the classical estimators in estimating the
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&h&volume Extinction coefficients at 1.0pt m, 3.70pm, and 10.38 gm, normalized to that at 0.50-um wavelength, are
Q’f calc@atgd as a fumetion of the shape parameters of the modified gamma size distribution using parameter ranges appropriate
g for haz%and fog Er.oplet polydispersions. Based on the sensitivity of the normalized volume extinction coefficients on the
1o sha@ pgameters,rdifferent procedures are proposed for utilizing the extinction features in giving form to the size distribution
> corrggponding to e various evolutionary stages of the water droplet population. Such a methodology presents applicability
D in t8 field of fay forecast [21]. the MGD model is therefore more fundamentally relevant to size distributions of
'Z nonsgherical parti€les than is often appreciated. the central purpose of this paper is to serve as a concise single-source
N refeEnce for the-mathematical properties of, and conversions between, atmospheric particle size distributions that can
S expr&&,sed as MGIZg_’g, including exponential and gamma distributions as special cases. [22].
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Eor the first §ime, a new generalization of generalized gamma distribution called the modified generalized gamma
5 dist@ution has bgen introduced to provide greater flexibility in modeling data from a practical viewpoint. the new
8 distrgpution generdlizes some recently introduced generalizations of the gamma distribution. Various properties of the
;_qpro@sed distribug‘pn, including explicit expressions for the moments, quantiles, mode, moment generating function, mean
2 devigtion, mean residual lifetime and expression of the entropies are derived. the distribution is capable of monotonically
" incrggsing, decreasing, bathtub-shaped, and upside-down bathtub-shaped hazard rates. the maximum likelihood estimators of
unkrwn parame@s cannot be obtained in explicit forms, and they have to be obtained by solving non-linear equations only.
Twof,‘real data sets have been analyzed to show how the proposed models work in practice [23]. the generalized Gamma
modg] has been dg)lied in a variety of research fields, including reliability engineering and lifetime analysis. Indeed, we
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ngovg) that,afrom Ak above, it is unbounded. Data have a bounded service area in a variety of applications. A new five-
gparame@ Epundalt generalized Gamma model, the bounded Weibull model with four parameters, the bounded Gamma
=) @dg wthgfour garameters, the bounded generalized Gaussian model with three parameters, the bounded exponential model
= \mthéh[gb ramefers, and the bounded Rayleigh model with two parameters, is presented in this paper as a special case. This
3 a rgacg tazthe pfablem, which utilizes a bounded support area, allows for a great deal of versatility in fitting various shapes
ol%se@e(ﬂdata.ﬁumerous properties of the proposed distribution have been deduced, including explicit expressions for the
2 memerfs, @uantiles, mode, moment generating function, mean variance, mean residual lifespan, and entropies, skewness,
3 Kirt@bisshazard fupction, survival function, r th order statistic, and median distributions. the delivery has hazard frequencies
tﬁe@ogotonie_ally increasing or declining, bathtub-shaped, or upside-down bathtub-shaped. We use the Newton Raphson
prgach tg appr imate model parameters that increase the log-likelihood function and some of the parameters have a
ragive structure. Six actual data sets and six simulated data sets were tested to demonstrate how the proposed model
im r&ility. ﬁe illustrate why the Model is more stable and less affected by sample size. Additionally, the suggested
fﬁ} \gﬁavelemistogram fitting of images and sounds is very accurate [24].
)
e@en possecgses a very good potential of renewable energy, such as solar and wind energy. Wind energy is an
rgatﬁe clean gchergy source compared to fossil fuel, which pollute the lower layer of the atmosphere. in this study,
iggicat methodg,are used to analyze the wind speed data of Taiz in the southwest of Yemen. Wind speed is the most
Stat param% in the design and study of wind energy conversion systems. the wind speed data were obtained from the
i&wagWater ources Information Center in Taiz (TaizNWRIC) over a four year period, 1999 to 2002. in the present
@"t@ wind erf€rgy potential of the location is statistically analyzed based on wind speed data, measured over a period of
Yedgs. the prc%ability distributions are derived from the wind data and their distributional parameters are identified. Two
bility density functions are fitted to the measured probability distributions on a yearly basis. the wind energy potential
Iggation is studied based on the Weibull and the Rayleigh models [7].
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Weibull distribution is a probability density function (PDF) which is widely used in the study of meteorological
the statistical analysis of the wind speed v by using the Weibull distribution leads to the estimate of the mean wind
ed <&/ >, the variance of v around < v > and the mean power density in the wind. the gamma function I is involved in
s%-caculations, particularly T" (1+1/k), T' (1+2/k) and T’ (1+3/k). the paper reports the use of the Weibull PDF f(v) to
eStirBhtésthe gamma function. the study was performed by looking for the wind speeds related to the maximum values
D of f(@, f(v) and V* f(v). As a result, some approximate relationships were obtained for I' (1+1/k), I' (1+2/k) and " (1+3/k),
<. thataseome fitting polynomial functions. Very good agreements were found between the exact and the estimated values of
;.F (lﬁn/ that can be used for the estimation of the mean wind speed < v >, the variance ¢* of the wind speed v; around the
o meaBspeed and the average wind power density [6]. the volume extinction coefficients at 1.03 um, 3.70 um, and 10.38 pm,
:’_). norrndaliZed to thatsat 0.50-pum wave length, are calculated as a function of the shape parameters of the modified gamma size
3 distfﬁ:uﬁon using Parameter ranges appropriate for haze and fog droplet polydispersions. Based on the sensitivity of the nor
o mali%edgmlume efinction coefficients on the shape parameters, different procedures are proposed for utiliz ing the extinction
S featiifeszin giving=form to the size distribution corresponding to the various evolutionary stages of the water droplet
= poptgatﬁn. Such gmethodology presents applicability in the field of fog fore cast [25].
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= gih%wind energy is one of the most significant alternative clean energy source and rapidly developing renewable energy
S sourges@n the waeld. for the evaluation of wind energy potential, probability density functions (pdfs) are usually used to

& modsl wind speededistributions. the selection of the appropriate pdf reduces the wind power estimation error and also allow
2 to aehieve charact@ristics. in the literature, different pdfs used to model wind speed data for wind energy applications. in this
D studg we propos@ a new probability distribution to model the wind speed data. Firstly, we defined the new probability
%-distr_ution namegb Poisson-Gamma (PG) distribution and we analyzed a wind speed data sets which are about five pressure
 degrf for the stafbn. We obtained the data sets from Turkish State Meteorological Service. Then, we modelled the data sets
Z with=Exponential, Weibull, Lomax, 3 parameters Burr, Gumbel, Gamma, Rayleigh which are used to model wind speed data,
Pand §G distributions. Finally, we compared the distribution, to select the best fitted model and demonstrated that PG
o dist@ution modeg?j the data sets better [26].
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‘2. Pata and Study Area
gekanbaru City is an industrial city located in Riau Province. A city with a tropical climate that has wind speeds that
varysfrom 0.2 mfsito 15.8 m/s. Initial information on wind speed in the city of Pekanbaru can be seen in the descriptive
statistics for dailﬁ/vind speed are presented in Table 2. the variations of wind speed data that are not so large (1,514 m/s)
indiéate that this wind speed is quite stable and very good as a source of electrical energy for household purposes. the average

wingsspeed whichAS not too high (2.088) has added to the belief that the wind speed in the Pekanbaru area cannot be used as
V]

‘nel

‘yelesew rjge
nery wis



VY VISNS NIN
!?,"\U-:._

aa« ;
- ‘ll

B il

ource oiﬁelectr@al energy for industrial purposes.the original data consisted of wind speed records from 1999 to 2020,
ich & Q,provﬂéd by the meteorological, climatological, and geophysical agency of Pekanbaru city, Indonesia. the data
the ﬁlsﬁgramoér characteristic wind speed are presented in Figure 1.
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@ = f time wind speed data
8' s g c c Fig. 1 Plot and histogram wind speed data on Pekanbaru respectively
(g' %- :o g Table 2. the descriptive statistics for daily wind speed
1 StatiStics Mean Variation Minimum Maximum
§ =25 2.088 1.51451 0.200 15.800
(= =0
TR
8§ & Methods
®
= = i speed distribution modeling requires analysis of wind speed data over a number of years. the primary tools to
:-dgg;cﬁb@wmd speed characteristics are probability density functions. Four modified probability density function of Gamma
§c§tmbu ns associated with modeling wind speed, are considered in this paper. the probability density function and
< dlstr%ugon function for each distribution that we consider are as given in Table 3, where y denote the observed values of the
QO
g randgmgarlable representing the event of interest, /3 is the parameter
E- 9. Q Table 3. Probability Density Function (pdf) and distribution function (cdf) of some modified Gamma distribution
5 (pdf) )
= 3 - Gamma modified distribution Probability density function (pdf) dan distributin function (cd
o = 3
Q O 2
& |13 rglxture oquamma(l, B) and Gamma(2, £ B) = B (1 +y)e-BY, N
3 g .. . B ' y y
> | d [g.wnh th(egr mixing weighted a1 and B+1
o | 3 SGL _ -6
3| g ey Fo) =1 (14 22) o
= (é B respe@/ely ,8 +1
L E2
© (23 rﬁlxture ofEramma (1, B) and Gamma (2, B2
° [ . - _ Ne By r>0
S| g8 ﬁ 1 fo.B) £2+1(5‘|‘})3 ) y
5| o B2+ B2+1 By
S5 | 3 ) F(y)=1- (1 + ) VB
=i respectlvel\f O B
N~ | 33 mixture of'@amma (1, B) and gamma(3, B3 9
5| d 5 f()’.ﬁ)=ﬁ2+2(1 +yDe #, y>0
(= & B) with the@'mlxmg weighte
S| 35 B2+ By(By +2)
) = 2 ) F(y) =1—({1+ 272
2 Z5n respéalvely B2+
5 =
3 | 4o mixture ofGamma(l B), Gamma(2, ) B3
) '~ 7 e — 7 72 - 7
2 & and Gammg(BZB) with their mixing f.B)= P +B ATy +yDe fry>0
c = =B B 2
2 E Wel hted y y ok
g "N G g e | BYBy +B+2)
s s FO) =1-(1+ 2 )

the @amma Modtﬁ,ed distribution have known a Lindley distribution”, Shanker distribution””, Akash distribution” ?, and
Sujagha Dustnbutugq “[27] [28] [29]
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b - gor‘ée;ﬁrcting@e best fit model, choice of the model definition, parameter estimation tools are important. the parameter
gestimatigw 8f the distribution function are calculated using maximum likelihood method. the procedure of goodness of fit
=) t§ts§or§nc§jel seg_ction, both numerically and graphically, is discussed.
= > o
@8Bag . .
3 & gegugs and-Discussion
a 2 ghe:sfilging O-Edaily wind speed collected across Pekanbaru part of Riau Province was considered using data from the
5 PEFicgl @t@een 1999 and 2020. the data used for are presented and also the wind speed data histogram are presented on
¢ Fyuge © fi the purpose of modelling the wind speed, various distributions have been used, such as Lindley distribution,
;sga@e@digributm, Akash distribution, and Sujatha distribution. Behavior of the pdf for varying values of parameters 8
o S@)Vﬂl&lﬂ Bigures<2. It is clearly seen from the graphs of pdf it is obvious that four simple mixture distribution is
- r@_n&tomc@y decreasing. As the value of parameter f increases.
=) Q;S_ x> 5 —
3 =} = 2 -
® Zo =4 3 — beta=0.1 s =], — beta=0.1
325 | — = beta=0.5 © |1 —— beta=05
S 05 57 beta=1.0 z 3734 beta=1.0
® 25 24 % -—- beta=15 5 4 \ +—- beta=15
g g'g o ,_‘.‘ - beta=2.0 g o ‘\ beta=2.0
S 0% o RN _ o] = oS
ED ° T — T T o T \\ T — T T —
-~ E 0 ) 10 15 20 25 30 0 ) 10 15 20 25 30
c‘g =) wind speed data wind speed data
«Q
8
Q. 3
LY . o
3 = = =
» c8 = " — beta=0.1 o beta=0.1
O 2% - 1 — — beta=0.5 _‘i - beta=0.5
c c o beta=1.0 3B ° beta=1.0
L -—- beta=1.5 - beta=1.5
= u’%g - y beta=2.0 g - beta=2.0
- o =7 /’.\_"-. [=% =
c e g e = S
= i| T ,“_7\' ——— 1 T a T T T T T
g o 0 5 10 15 20 25 30 0 5 10 15 20 25 30
=] = . wind speed data wind speed data
O Fig. &G%ph of pdf some modified Gamma Distributions (the Lindley, Akash, Shanker, and Sujatha) for different values of the parameter beta ().
= )

5
%‘atges 4 shows the parameter estimates and the statistical parameters for fitness evaluation of pdf namely AIC currently
-analﬁieé’ for the four modified Gamma distribution at the Pekanbaru station. From Table 4, by comparing each model, it is
&clea@th@t the Akash have the highest AIC values, implying that pdf is not a good model for wind speed in Pekanbaru.
2 Howevez, as the gumber of components mixture increase for Sujatha distribution, the AIC values decrease, which implies
8-thaitlygueglse of more components in the modified Gamma distribution models provides a model that more adequately fits the
3 datas

Iui si

w

= 0s =

23 .

2 o 2 Table 4. the estimated parameters and AIC values for wind speed data

35 5 ? Lindley Akash Shanker Sujatha
Parginéfers (bete{é 0.8196445 0.5289609 0.8359775 1.141017
AIC,% 5 - 22994.07 33709.43 22964.63 22595.84

= =

Bigure 3 and§ shows the fitted four modified Gamma distribution, based on pdf and cdf respectively. From this figure,
Lindy, Shanker @nd Sujatha distribution model is able to provide a good result for wind speed data. However, instead of
grap@cal evaluatjef, Table 2 provides a more meaningful comparison using AIC values. Because the Sujatha distribution has
been;_determined tg be a good model for the wind speed data,
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Fig. 3 Fi&ed pdf plots of some modified Gamma distributions (Lindley, Akash, Shanker and Sujatha) for the given dataset.
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Fig. 4§itted cdf plots of some modified Gamma distributions (Lindley, Akash, Shanker and Sujatha) for the given dataset.

this research focused on determining the best statistical model wind speed in Pekanbaru. the Four modified Gamma

Lindley, Shanker, Akash and Sujatha distribution.
based on graphicg}and AIC values indicated that Sujatha distribution with three components adequately modelled the wind

There of were fit to the data. the results obtained

éspee ~distribution=in Pekanbaru. Additionally,From the pdf curve Sujatha distribution can be seen that the most probable
Ewincg‘speed occur‘séat a speed of 0.5-1 m/s with the probability of 32%.
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