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Abstract
Background and Objectives

Daily precipitation, which is completely stochastic, is one of the basic components of the water cycle and has
an important role in the management of surface and ground water resources in terms of quantity and quality.
Indispensable element of drought analysis and flood control research is precipitation. The efficient
management of surface water resources directly depends on precipitation. The lack of long-term and reliable
data has made it difficult to determine precipitation behavior. In this study, we tried to determine the behavior
and pattern of precipitation through human-data interaction called visual data mining approach. One of the
new approaches that focuses on the use of visualization and graphics in the analysis of complexities in data is
visual data mining. Visual data mining can be thought of as a combination of two disciplines, visualization
and data mining. Visual data mining is also closely related to computer graphics, multimedia systems, human-
computer interaction, pattern recognition, and high-performance computing. The aim of this study is to analyze
Tabriz daily precipitation data and discover the patterns in this data with the help of visual data mining
approaches. Discovering these patterns and identifying rainfall behavior will help to manage floods on the one
hand and droughts on the other.

Methodology

In this study, daily precipitation and temperature data of Tabriz Synoptic Station for the last seventy one years
(1951-2021) were used to determine precipitation patterns. Tabriz has a generally cold climate as the center of
the eastern Azerbaijan province and is surrounded by mountains. Recently, with the increase in data and
software, data mining techniques have also started to attract attention. Data alone cannot mean anything.
However, graphs consisting of data can give very meaningful information and messages. Visual data mining
approach is an effort to bring data to life with different graphics. In this research, various softwares such as R,
ArcGIS and Tableau were used for visualization. In addition, ExcelStat was used to check the accuracy of the
data and for statistical tests. R statistical language was used to create the data mining structure and to display
the data graphically. Then, different diagrams were drawn using the Tableau program. Finally, the drawn
diagrams were evaluated and the final graphics were selected. ArcGIS software was used for spatial analysis
and map drawing. Also, multiple linear regression method was used to predict precipitation amount and
probability of occurrence.

©: The Author(S)
@ @ @ \ Publisher: University of Tabriz



Analysis of 70 Years Daily . . . Sattari, et al.

Findings

According to the temperature histogram, the long-term average annual temperature in Tabriz varies between
12 and 13 degrees Celsius. Also, according to the precipitation histogram, precipitation over 5 mm in Tabriz
varies between 10 and 20 days per year on average. The results obtained showed that there has been a change
in precipitation patterns in the last 5 years (2017-2021). Although annual precipitation during these five years
is above the 71-year average, it is still below the golden precipitation period (1961 to 1970). The results showed
that the intensity of spring rains decreased significantly in Tabriz during the period 2006-2021. However, from
1971 to 1980 and from 2001 to 2010, it was observed that the spring rains were more in terms of both
precipitation values and precipitation intensity. However, in the following periods from 2011 to 2021, both
precipitation intensity and precipitation values decreased. The results showed that most of the spring
precipitation in 1981 was 276.3 mm, making up 73.26% of the total precipitation for that year. According to
the findings, precipitation has started to decrease in the spring season in recent periods. Decreased dry grain
yield in the Azerbaijan region may be affected by decreased spring precipitation. As a result of this decrease,
it is expected that the agricultural economy in the study area will be negatively affected.

Conclusion

In this study, as a first, daily precipitation in Tabriz was investigated with visualized data mining techniques.
Thus, interesting findings were obtained with the help of different graphics. The results showed an increase in
precipitation in the last 5-6 years. It has also been proven that the temperature behavior during this period
shows an increase in average temperature, a confirmation of the increase in global temperature. Although the
results of this research showed that visualized data mining is successful in precipitation analysis, it is
recommended to conduct more comprehensive studies in this field in the future.

Keywords: Daily precipitation, Precipitation pattern, Precipitation trend, Regression, Visual data mining.
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