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Extended Abstract

Introduction

The North-Caspian Sea Pattern (NCP) is an atmospheric phenomenon that originates from the
pressure fluctuation at the 500 hectopascals level between the North Sea and the Caspian Sea.
A numerical index has been defined for the North-Caspian Sea Pattern, calculated based on the
geopotential height difference of 500 hectopascals between the North Sea and the Caspian Sea.
After the numerical calculation of this index, the output number is positive or negative, and the
output of the positive number indicates the negative phase. The production of the negative
number indicates the positive stage of this index.

Materials and Methods

To investigate the relationship between the precipitations of Ardabil province with the North-
Caspian Sea Pattern, first, the average rainfall, temperature, and relative humidity of Ardabil,
Parsabad, Khalkhal, and Meshgin-Shahr stations during 1987-2015 was prepared from the IRI
Meteorological Organization. Then, the data of the North-Caspian Sea Pattern for the period
of 1987 to 2005 were prepared and used from the climate research system of East Anglia
University. Statistical equations were used to calculate the mentioned index until 2015, and the
NCP index’'s numerical amount was prepared for 1987 to 2015. Then the monthly, seasonal and
annual relationship of the North-Caspian sea pattern with the parameters of precipitation,
temperature, and relative humidity of Iran during a period of 29 years (1987-2015) was
investigated with a Pearson correlation at 95 and 99% levels. The forward perceptron artificial
neural network model was used to model the relationship between precipitation and the NCP
model.

Results and Discussion

The results showed that the correlation between monthly, seasonal, and annual precipitation in
Ardabil with the NCP index is insignificant, and relative humidity has no meaningful
relationship with the NCP index. However, the temperature in February and July substantially
connected with the NCP index at the 95% level.
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The results also showed that the relationship between precipitation and NCP index in Khalkhal
is more than in Ardabil, which was signed in November and December, as well as summer and
autumn seasons, and the annual average of their relationship was significant at 95 and 99%
level. In November and December (autumn season), the correlation coefficient of precipitation
and NCP index was positive, which shows that the amount of precipitation increases as the
NCP index becomes positive. The correlation between the NCP index and the precipitation of
Mashgin-Shahr in January and December was significant and positive at the 95% level. The
highest correlation between rainfall and NCP index was observed in Pars-Abad, especially in
autumn, and at the 99% level, their correlation was significant and positive; this means that
with the positive NCP index, the amount of autumn precipitation in the Moghan Plain will also
increase. To fit the best artificial neural network model to the data, a regression line was used,
and in this model, the R coefficient was 0.98 for the test data and 0.98 for the validation. Overall,
for the mentioned neural network model, its coefficient was equal to 0.98%, which indicates
the appropriate fit of the model in predicting the amount of autumn precipitation in Pars Abad.

Conclusion

Moghan Plain, located in a flat area, and Sablan Mountains and high altitudes do not affect its
climate are the only Tele-connection patterns that determine its precipitation regime. This is
why the relationship between autumn rains is positive and significant with the NCP index. The
positive phase of the North-Caspian sea pattern has been associated with the high
Mediterranean trough so that the studied area is located in front of the trough, and the transfer
of moisture from the Mediterranean Sea, the Atlantic Ocean, and the Black Sea has caused
autumn rains in Parsabad. Therefore, despite the influence of ENSO and North Atlantic
Oscillation patterns on the precipitation of Ardabil province, the North-Caspian Sea pattern
also plays a vital role in its autumn precipitation, especially in the Moghan plain.

Keywords: The North-Caspian Sea Pattern, Correlation, Parsabad, Neural Network,
Regression.
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