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ABSTRACT: The aim of this paper is to estimate the mean monthly values of wind speed in five meteorological
stations (Mosul, Rabea, Sinjar, Talafar, Baag) using different meteorological parameters. Multiple Regression
Equations were used to estimate the mean monthly values of wind speed. The performance of this regression
models were evaluated by comparing the calculated and measured values of wind speed. Several statistical test
were used to control the validation and goodness of the regression models in terms of correlation coefficient,
coefficient of determination, Mean Absolute Error, and Root Mean Square Error. The coefficient of
determination (R?) for the regression models using two parameters were ranged between (0.69- 0.96) and (R?)
for the regression models using all the parameters were very high and ranged between (0.94 - 0.98).

INTRODUCTION

Variation in climate is a synergistic of multipleclimatic parameters. Almost every climate variation involves wind
variation either directly or indirectly. Wind is an instrumental in the transport of particulates from industrial and mobile
sources™ and in the transfer of heat and moisture®'Wind speed affects engineering design and construction (*) energy
generation ¢ ¥, air dispersion modeling®’.Cloud covers show higher correlation with wind speed where higher values of
cloud cover corresponding to higher value of wind speed. Pressure can be for the most parts explained by wind speed
where high correlation was found between wind speed and air pressure®.Maximum temperature is negatively related to
wind speed and significant relationship was found between them .Minimum temperature is positively related to wind
speed” Evaporation shows a highly positive correlation with wind speed. Precipitation shows a little correlation with
wind speed ¢ ®.- Humidity and wind speed are negatively related with a strong and significant relationship between
them. Multiple Regression Models have been proposed for prediction of wind speed® "®*Almost all these models make
use of meteorological parameters such as Sunshine, Cloudiness, Relative Humidity, Atmospheric Pressure,
Precipitation, Temperature and Evaporation. In this paper correlations were proposed between the mean monthly values
of wind speed with meteorological parameters in (Mosul, Rabea, Sinjar, Talafar, Baag ) stations. Then the calculated
wind speed was compared with measured values.

MATERIALS AND METHODS

Mean monthly values of wind speed, relative humidity, air temperature, cloudiness, rainfall, evaporation, atmospheric
pressure, sunshine are obtained from Iragi meteorological organization for the period (1980 - 2010) for (Mosul,
Rabea, Sinjar, Talafar) stations and for the period (1992-2010) in Baag station according to the date of operation of
this station .

.(1).  The geographical coordinate of these stations listed in table (1) and displayed in Fig

Mean absolute error (MAE), Root mean square error (RMSE), Coefficient of Determination (R?), Correlation
coefficient (R) were used as the main criteria .The goodness of fit was judged by the size of coefficient of
determination . MAE, RMSE were computed as further check on the stability of the multiple regression equations.
Tables (2, 3, 4, 5, 6, 7) show the mean monthly values of the different meteorological parameters in all stations.

RESULTS AND DISCUSSION

Table (8) showed the regression models obtained between the mean monthly values of wind speed and the mean
monthly valuesof (T& n),(T & P),(P & RH), (T &E) in Mosul, Rabea, Sinjar, Talafar, Baag stations . The
table also showed the summaries of regression statistics obtained from the different models in all stations. All the
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models indicate a good correlations between wind speed and other meteorological parameters, where the coefficient of
determination (R®) was ranged between (0.69 — 0.95) for the correlations between V& (T+ n) and between (0.70- 0.96)
for the correlations between V& (T +P) and V& (P+ RH), and between (0.74-0.87) for the correlations between V & (T
+ E). This means that there are statistically significant relationships between wind speed and the other meteorological
parameters and the correlations were acceptable for the estimation of wind speed in all stations .

Table (9) showed the Multiple Regression models between the mean monthly values of wind speed and all the
meteorological parameters in all stations. Coefficient of determination (R?) for these multiple regression models were
very high in all stations and ranged between (0.9 4- 0.98). This means that (94 - 98) % of wind speed values can be
accounted by using all the meteorological parameters. MAE for these multiple regression models was found in a range
of (0.9-3.7)% indicating a very good fitting between the mean monthly wind speed data and the considered
meteorological parameters. We can see also from the table (9) that RMSE was lies between (2.2 — 6.5) % in all stations
which also shows a very good performance of all the models examined. The values of wind speed calculated by the
multiple regression models were compared with the corresponding measured values in all stations. The results are
illustrated in fig (2). From this figure the deviation between the measured and calculated values are very small during
the months and this mean that these models are suitable to be used in calculating wind speed. Fig (3) shows the
correlation between the observed and predicted wind speed for the five stations in Ninava Governorate. The values of
(R?) for these correlations are ranged between (0.936 - 0.991). This means that the multiple regression models give
very good results to estimate the mean monthly values of wind speed in all stations.

CONCLUSION

The mean monthly values of wind speed, Mean air temperature, Sunshine hours, Relative humidity, Cloudiness,
Rainfall, Evaporation, Atmospheric pressure have been employed to develop several regression models in five stations
in Ninava Governorate located in the north of Iraq.

The regression models obtained between the mean monthly values of wind speed and the mean monthly values of ( T
& n), (T & P), (P & RH), (T &E) givea good results , where the coefficient of determination (R?) for the
regression models were ranged between (0. 69- 0.96) .

The Coefficient of determination for the Multiple Regression models between the mean monthly values of wind speed
and all the meteorological parameters in all stations were very high and ranged between (0.9 4- 0.98).MAE and RMSE
for these multiple regression models were ranged between (0.9 - 3.7) % and (2 .2 - 6.5)% in all stations respectively
indicating a very good fitting between the mean monthly values of wind speed and the considered meteorological
parameters . Correlation between the observed and predicted wind speed in all stations gives (R?) ranged between
(0.936 - 0.991). This means that the multiple regression models give very good results to estimate the mean monthly
values of wind speed in all stations.
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Table (1): Geographical coordinate of the stations
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Fig (1) : Location of the five

meteorological stations in Ninava Governorate
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Table (2 ) : Mean monthly values of wind speed for all stations during the period (1980-2010) accept Baag station for the
period ( 1992-2010)
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Table (3): Mean Monthly meteorological parameter for Mosul station during (1980-2010)

-mm

E
|Ramfau<mm> s mmm-

JAN

>~ lofle

| Rl K
~
EaN

-n-mmmmnmm

Table (4 ):Mean Monthly meteorological parameters for Rabea station during (1980-2010) |
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Table (5): Mean Monthly meteorological parameters for Baag station during (1992-2010)
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Table (6 ): Mean Monthly meteorological parameters for Sinjar station during (1980-2010)
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Table ( 7): Mean Monthly meteorological parameters for Talafar statio (during(1980-2010)
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Table (8): Correlations between wind speed & the different variables

Stations Correlations between V& (T+n) R R MAE FAISE
Mosul V=-0J312-0090T+0416n 0.53 0.69 12 15
Sinjar V=-178-0196T=1, 078 n 0.91 .85 itz 9.8
Talaf. V=21605-0023T+0252n 0.93 0.86 i 3.8
Rahea, V=053-0.TTT+031Tn 0.91 0.83 A5 4.3
Baaz V=02344-0032T=0387Tn 0.97 0.85 4.4 5

|
Stations Correlations between V& [T+ P ) K . MAE EMSE

R

Mosul V=1176-0.061 T-0.114 P 0.54 0.7 19.8 23
Sinjar V=103.22-0.062T-0.197P 0.59 0.8 12 15
Talaf . V=69.012=0010T-0.64FP 0.91 0.84 8.8 13
Bahea V=0666-0.045T-0,003P 0.24 0.B9 6.5 8.6
Baaz V=108.14 -0.007T-0.104 P 0.98 0 .96 3.9 s

|
Stations Correlations between V & { P=RH) R R MAE FASE
Moszul V=00.68—-008%F =001 KH 0.85 0.7 27 32
Sinlar V=150.57-0.146 P = 0,014 RH 0.58 0.78 20 18
Jalaf. V=580421-0075P -+ 0.001EH 0.92 0.84 %) 6.8
Rahea, V=72.424 - 0,071 P+ 0.016 EH 0.0 0.82 19 1.6
Baaz V=107.148 -0.103 P = 0.004 KH 0.98 0.96 6.7 10.6

|
Stations Correlations Between V & [ T <E} R R MAE FAISE
Moszul V=1618-0003T=0001lE 0.56 0.74 10 13
Sinlar V=2428-0.087T=0.00%E 0.86 0.74 12 16.7
Talaf. V=3768+0,011T = 0.002 E 0.59 0.76 9.3 11.8
Bahea V=15939-+-0070T=0.007E 0.58 0.78 4.9 6.9
Baaz V=1.565+0.047 T+ 0.002 E 0.93 0.87 5.7 7.9

Table (9): Meteorological Parameters in all stationsSpeed and all theWindValues of Multiple Regression models between the
Mean Monthly:

Stations %MAE || %6RMSE
V= - 28620 - 0005T+0.129 n+
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0.98
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Fig. (2): comparison between the measured and estimated values of wind speed in all stations
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Fig (3) : correlations between measured and estimated wind speed in all stations
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