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Fig. 1 Map of the region under study with selected stations
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Northern latitude
 Eastern
longitude

a�!�%����k�%��12.515����k�%���F�:&4550

Adriatic SeaNorth of Caspian sea

��5�E�4�14-20^��B�E�4��F�:&
Aden Gulf45North of Persian Gulf2750

j�5�k�%���>�,&45����k�%���F�:&
Arabian Sea network60-70North of red sea2535

F����>\�%��20-41F�:&�k�%��
Aral Lake60North sea545

�
0��>�,&41��:5�k�%��
Azor network300-339Oman sea2465

�
0�54����k�%���j3)G
Azor330South of Caspian sea3950

F��%�
�>\�%��45����k�%���j3)G
Baykal Sea107South of red sea1440

�����k�%��30k�,���>�,&
Black Sea35Siberia network50-609-130

q4-��^3#��U���1�/35>#���%�/�k�%���j�x
 Center of Atlantic

Ocean
320

 West of
Mediterranean sea

415

�)4)%�+5-14�
���
<�k�%��
Grinland30Labrador sea60309

�)��^3#��U�14-5�)4W%��>�,&
Indian Ocean5-1460-70Island network54-70300-350
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 Fig 9. The diagram of mean square errors in the
training and validation periods in different epochs
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Table 2. Minimum and maximum errors in the training 
and validation periods

>�,&�I%�� 
 Best network
N03/�

Training

LA)���T*
Validation

����! Epochs 1000 2

�I�"#��/�>)�:1
�Q��;�(
�/

 Minimum of
 mean square

error
1000 0.148

�;�(
�/�I�"#��/
L%� #�k�Q�

 ;���	��	����
square error

0.000000000267 217/0
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 Fig. 10. Comparison of the observed and predicted
rainfall in the study area by ANN model
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 Table 3. Rainfall prediction of the study area by ANN

model.
F�� ��&�')�
�D���N��
 ��&������/�N��


Year Predicted rainfall Observed rainfall

1998 50.5 45.2

1999 47.6 61.6

2000 43.1 44.2

2001 43.6 25.1

2002 48.2 27.7

2003 52.7 51

2004 47.1 57.7

2005 47.3 63.2

2006 47.2 54.9

2007 51.7 49.3
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Table 4. Performance of ANN model
����/�2�# Variable name Value

�I�"#��/��Q��;�(
�/�I�"#��/
�Q��;�(
�/

 Mean square
error 145.9

�Q��;�(
�/�I�"#��/�>�%�  Root mean
square error 12.1

�Q��{4Q/�I�"#��/  Mean Absolute
Error 9.89

�Q��{4Q/�>)�:1  Minimum
Absolute Error 1.04

�Q��{4Q/�>)���
  Maximum
Absolute Error 20.45

L"�W,:��v%��  Correlation
���������� 0.24
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 Fig 11. The diagram of mean square errors in the
 training and validation periods in different epochs after

modifying the network by historic data
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 Table 2. Minimum and maximum errors in the training
 and validation periods epochs after modifying the

network by historic data
>�,&�I%�� 


Best network
N03/�

Training
LA)���T*
Validation

����! Epochs 1000 4

I�"#��/�>)�:1
�Q��;�(
�/

 Minimum of
 mean absolute

error
0.00000603 0.08

;�(
�/�I�"#��/
L%� #�k�Q�

 Mean squares
��	����	�����

0.00000603 0.22

�v$-������)
�6)�#e��(����&(��K��8�#
��4�
�X�Z�Us���%
h2��#���#/�&(�(�#
�6? N

 Table 6. Rainfall prediction of the study area by ANN
model after modifying the network by historic data.
F��
Year

��&�')�
�D���N��

Predicted rainfall

��&������/�N��

Observed rainfall

1 50.8 45.2

2 39.7 44.2
3 49.2 44.2
4 36.9 46.5
5 38.1 27.7
6 55.6 51
7 49.4 57.7
8 56.6 63.2
9 52.7 54.9

10 57.6 49.3
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time period was calculated. In the next step, time series of climatic predictors including Sea Level Pressure 
(SLP), Sea Surface Temperature (SST), Sea Surface Pressure gradient (�SLP), the difference between sea 
surface temperature and 1000 hpa level, Sea Surface Temperature gradient (�SST), Air Temperature At 700 
hpa, thickness between 500 and 1000 hpa level, Relative Humidity at 300 hpa, outgoing long wave radiation, 
Precipitable water, meridional wind and zonal wind in the different time steps were obtained.  Tthe relation 
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from 1970 to 1997. Finally, model was tested in the period between 1998-2007. The model that used in 
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