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Using the spectral analysis to build a mathematical model for forecasting the monthly
averages of the temperature degrees in Al-Ramadi city
Abstract
Temperature is considered as the most important climatic element that has a direct or indirect effect on other
climatic elements.Variation of these elements results in a variation in temperature degrees and their impacts on
various social and economic aspects .
This research aims at using the spectral analysis to findout a mathematical model of the time series for the
monthly averages temperature degrees in Al- Ramadi city for the period 1984-2012. The study has concluded that
the studied time series has periodic effects through the (12) months whereby the proposed mathematical model

based on one cyclical component. This model can be used to predict the monthly averages of temperature in
subsequent years.
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9.9 16.7 24.0 | 28.5 31.9 33.9 32.1 26.0 22.6 16.0 10.5 8.8 1990
9.0 14.8 22.6 | 28.3 32.7 32.6 30.6 25.3 20.2 12.3 9.0 6.5 1991
11.6 14.3 24.1 29.0 32.3 33.5 30.7 25.5 20.5 15.0 10.2 7.9 1992
8.0 15.8 24.7 | 30.0 32.9 33.2 31.5 27.8 24.2 17.0 12.2 11.4 | 1993
9.9 14.8 224 | 28.6 32.9 33.0 32.0 284 | 21.1 16.4 12.7 10.2 | 1994
13.3 15.9 224 | 28.8 33.1 35.0 31.2 29.0 20.6 14.8 12.7 10.6 | 1995
11.6 164 | 23.6 | 275 304 | 32.7 31.4 27.9 20.1 12.9 8.8 9.7 1996
12.8 17.9 23.5 29.8 34.3 34.6 32.9 274 | 221 15.1 11.2 8.7 1997
10.9 15.2 24.3 29.1 33.9 33.7 31.6 28.5 22.6 16.7 13.5 10.9 | 1998
11.8 14.9 218 | 294 | 339 35.7 31.6 27.5 23.8 14.9 10.8 8.8 1999
12.7 14.7 248 | 30.2 34.7 34.4 32.1 27.1 22.7 18.6 12.1 9.6 2000
9.3 16.1 25.1 30.0 33.1 34.8 31.9 274 | 215 17.7 13.0 8.7 2001
10.7 15.5 25.3 30.0 35.2 34.5 32.8 28.6 23.0 15.1 10.5 11.0 | 2002
8.6 16.7 25.8 | 30.3 334 | 35.1 32.3 28.2 22.2 18.4 12.3 10.8 | 2003
7.2 17.2 23.6 | 29.3 33.8 35.1 32.0 279 23.6 16.8 14.1 9.8 2004
6.9 18.0 21.8 | 28.4 30.5 33.3 33.8 25.9 21.6 16.7 12.5 10.5 | 2005
13.5 13.5 22.5 30.1 31.8 31.7 30.4 26.1 20.8 13.1 8.6 9.0 2006
12.8 12.9 22.9 28.3 32.6 35.9 33.0 24.6 22.9 14.5 12.3 11.4 | 2007
10.3 15.8 31.2 29.4 33.1 34.2 31.8 27.7 22.2 16.1 11.1 9.3 2008
13.2 15.6 | 25.2 29.2 33.8 34.5 33.7 28.7 21.9 17.1 13.9 8.5 2009
12.0 17.9 264 | 315 37.0 36.2 32.5 29.3 22.2 18.7 14.0 13.0 | 2010
9.5 13.2 23.2 30.8 35.2 36.1 33.7 28.5 22.6 16.7 12.0 9.6 2011
12.6 18.7 25.9 31.7 35.6 37.3 34.6 29.6 24.7 14.8 11.2 9.0 2012
9.5 18.0 224 | 30.3 33.7 35.1 33.2 31.1 25.7 19.1 13.5 10.7 | 2013
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Model Comparison
Models
(A) ARIMA(1,0,0)x(0,1,2)12 with constant
(B) Linear trend = 19.1731 + 0.00543146 t
Seasonal adjustment: Multiplicative
(C) Simple exponential smoothing with alpha = 0.0955
Seasonal adjustment: Multiplicative
(D) Brown's linear exp. smoothing with alpha = 0.0317
Seasonal adjustment: Multiplicative
(E) Winter's exp. smoothing with alpha = 0.1468, beta = 0.0215, gamma = 0.0972
Estimation Period

Model RMSE MAE MAPE ME MPE
(A) 1.42338 1.05837 6.56979 -0.04392 -1.22421
(B) 1.47187 1.08399 6.76668 -0.02047 -1.05229
(9] 1.49217 1.1082 6.75356 0.030707 -0.7804
(D) 1.48942 1.10251 6.77679 0.008933 -0.8928
(E) 1.65319 1.26078 7.69624 -0.16731 -2.24334

(1) the root mean squared error (RMSE)
(2) the mean absolute error (MAE)
(3) the mean absolute percentage error (MAPE)
(4) the mean error (ME)
(5) the mean percentage error (MPE)
SARIMA Model Summary
Parameter | Estimate Stnd. t P-value
Error

AR(1) 0.314 0.052 6.031 0.000
SMA(1) 0.788 0.054 14.692 0.000
SMA(2) 0.146 0.053 2.749 0.006

Mean 0.065 0.017 3.835 0.000
Constant | 0.0447951
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