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Forecasting of Monthly Precipitation Using M5
Model Tree and Classic Statistical Methods

(Case Study: Oroumieh Synoptic Station)
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Abstract

This study is carried out to estimate monthly rainfall data of
Oroumieh station which are assumed to be lost from 2006 to
2007. This is performed using classic statistical methods and
M5 model tree employing the software Weka based on data
from Mahabad, Khoy, Salmas, Makoo, and Tekab stations.
Among the studied stations, Mahabad station (R=0.90) had the
highest correlation with Oroumieh station. From the 26
scenarios which were introduced to Weka software for 10 year
data of the nearby stations, the one which included three
stations of Mahabad, Makoo and Tekab with MAE=7.19,
R=0.90, and RMSE=9.64 was defined as the simplest and most
accurate scenario due to the less input parameters to the model.
Among the classical methods, the single best estimator (SIB)
method has been selected as the best method with the highest
correlation coefficient and the' lowest error (R=0.90,
RMSE=10.51, and MAE=7.07). M5 model tree had the best
performance in estimating data (R=0.91, RMSE=9.94, and
MAE=7.29) and was considered as an alternative and applied
method in the calculation of monthly precipitation data due to
simple linear and comprehensible relationships.
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Fig.2- Comparison of the actual and predicted
data by NR
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Fig.4- Comparison of the actual and predicted
data by UK
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Fig.1- Comparison of the actual and predicted
data by AA
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Fig.3- Comparison of the actual and predicted
data by SIB
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Table 1- Correlation of stations
adlao dy90 adle d&bm‘ M -) JS"’.‘

Prameter orumieh salmas tekab khoy mahabad makoo
orumieh 1 0.3248 0.7108 0.7852 0.9017 0.8682
salmas 0.3248 1 0.21 0.2252 0.4536 0.436
tekab 0.7108 0.21 1 0.7568 0.6004 0.6036
khoy 0.7852 0.2252 0.7568 1 0.766 0.6886
mahabad 0.9017 0.4536 0.6004 0.766 1 0.9576
makoo 0.8682 0.436 0.6036 0.6886 0.9576 1
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Table 2- Resulted MAE, RMSE and R for the best scenarios out of 26 scenarios
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SCENARIOU r MAE RMSE
MAHABAD, MAKOO, KHOY, TEKAB,SALMAS 0.8879 7.3959 10.044
MAHABAD, MAKOO, KHOY, MAKOO 0.9182 7.2925 9.9439
MAHABAD, TEKAB,MAKOO 0.902 7.1945 9.6481
MAHABAD, TEKAB 0.8912 7.0245 9.8481
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Fig. 9- Precipitation results from Scenario 4
including two stations compared with actual values

P LYY ‘.595'.)‘;'“’ }‘ Jol> u*')b )-1315.9 A o -4 IS
gyl b alSiuy!

#=5IB  =@=UK =>=NR REG ~===—M5

month precipatation (mm)

\/

1 2 3 45 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26
time (month)

Fig. 10- Comparison of calculated monthly rainfall
data of Oroumieh station with classic methods and
M5 model tree
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Fig. 6- Precipitation results from Scenario 1
including five stations.compared with actual values
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Fig. 7- Precipitation results from Scenario 2
including four stations compared with actual values
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Fig. 8- Precipitation results from Scenario 3
including three stations compared with actual
values
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Table 3- Calculated Statistical values of classic methods and M5 model tree
M5 J..\a 9 tS.;.st LSLQ"':S) XKW d.wwbw le.éb)‘uoi ﬁb&c -y Jg..b.'

Method AA NR SIB UK REG M5
RMSE 15.9952 16.3822 10.5128 13.5166 10.4234 9.9439
MAE 17.4133 19.2591 7.0720 15.6466 7.0214 7.2925
R 0.8609 0.8759 0.9049 0.8914 0.9026 0.9182
B 93@ YooV B Yeor ool 25800 dlalo 5L (slaodly pposd CBum

1- Simple Arithmetic Averaging
2- Normal Ratio Method

3- Single Best Estimator

4- UK Traditional Method
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