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Analysis of the Trend of Changes in Some Synoptic Parameters Using
Quantile Regression in Babolsar

Karim Solaimani®

(This article is extracted from the author's research project)

Abstract

Climatic events such as floods, storms and droughts are often caused by extreme weather. Therefore, it
is important to study the trend of different ranges of climatic data rather than just average. Most trend
detection studies are based on the analysis of changes in mean data and do not provide information on
how changes occur in different ranges of the used data range. Therefore, to investigate the trend of
changes in different ranges of the time series of climatic data, quantile regression method was proposed.
The quantile regression has the ability to examine the changes trend in different quantiles of the data
series. Therefore, in this study, we was analyzed the changes trend in the different quantiles of
temperature minimum and maximum, precipitation and maximum daily wind speed data time series in
Babolsar synoptic station for a period of 62 years (1959- 2020) seasonally and annually. The results
showed that the minimum and maximum temperature and wind speed increased significantly in all
seasons. The intensity of these increasing trend was higher in the extreme lower quantiles of the daily
minimum temperature and extreme upper quantiles of daily maximum temperature in winter. But the
wind speed data, in the upper quantiles especially extreme upper quantiles have increased to a much
greater intensity than the lower quantiles, especially in autumn. The precipitation did not change
significantly in the 62-year period. On an annual scale, the maximum increase for the minimum and
maximum temperatures was in the extreme lower quantiles 4.28 and 2.85 degrees centigrade,
respectively, and for the wind speed, it was in the extreme upper quantiles 8.24 meters per second.

Keywords: Climate Change, Trend, Climatic Data, Quantile Regression, Babolsar
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Analysis of the Trend of Changes in Some Synoptic Parameters Using
Quantile Regression in Babolsar

Karim Solaimani!

1

(This article is extracted from the author's research project)

Abstract

Climatic events such as floods, storms and droughts are often caused by extreme weather. Therefore, it
is important to study the trend of different ranges of climatic data rather than just average. Most trend
detection studies are based on the analysis of changes in mean data and do not provide information on
how changes occur in different ranges of the used data range. Therefore, to investigate the trend of
changes in different ranges of the time series of climatic data, quantile regression method was proposed.
The quantile regression has the ability to examine the changes trend in different quantiles of the data
series. Therefore, in this study, we was analyzed the changes trend in the different quantiles of
temperature minimum and maximum, precipitation and maximum daily wind speed data time series in
Babolsar synoptic station for a period of 62 years (1959- 2020) seasonally and annually. The results
showed that the minimum and maximum temperature and wind speed increased significantly in all
seasons. The intensity of these increasing trend was higher in the extreme lower quantiles of the daily
minimum temperature and extreme upper quantiles of daily maximum temperature in winter. But the
wind speed data, in the upper quantiles especially extreme upper quantiles have increased to a much
greater intensity than the lower quantiles, especially in autumn. The precipitation did not change
significantly in the 62-year period. On an annual scale, the maximum increase for the minimum and
maximum temperatures was in the extreme lower quantiles 4.28 and 2.85 degrees centigrade,
respectively, and for the wind speed, it was in the extreme upper quantiles 8.24 meters per second.
Keywords: Climate Change, Trend, Climatic Data, Quantile Regression, Babolsar

Introduction

: Climate change and global warming are some of the issues and concerns of human beings today that
have important effects on rain, evaporation, runoff, and finally water supply and causes the severity and
weakness of these parameters, increasing the occurrence of severe weather events and lack of available
water, which causes irreparable damage. Due to the occurrence of climate change in the country in recent
decades, it is important to study the changes in the trend of climatic parameters in order to apply
management methods. Climatic events such as floods, storms and droughts are often caused by extreme
weather. Most trend detection studies are based on the analysis of changes in mean data and do not
provide information on how changes occur in different ranges of the used data range. Therefore, quantile
regression method was proposed to investigate the trend of changes in different ranges of the time series
of climatic data. The quantile regression has the ability to examine the changes trend in different
guantiles of the data series. Therefore, the purpose of the present research is to study the trend of seasonal
and annual changes in different values of the time series of minimum and maximum temperature,
precipitation and maximum wind speed data using quantile regression method at Babolsar synoptic
station located in Mazandaran province, Iran.

1 Proofessor, Dept. of Watershed Management Engineering, Sari Agric. & Natural Res. University, Sari-lran



Yoy

Y %’Tss)lﬁ]— JPIVRCOPRRNV IS N PP Io* A
Voo oo o g g Jo o bt o250 Jlw (

Al gl e

Methodology: In the first step, the meteorological daily data time series of minimum and maximum
temperature, precipitation and maximum wind speed and annual data series were prepared for Babolsar
synoptic station with a statistical period of 62 years (1959-2020) and the seasonal. then Quantile
regression method was used to investigate the changes in various quantiles of climatic data series.
Significance of trend were examined in selected quantiles of 0.01, 0.05, 0.1, 0.5, 0.75, 0.9, 0.95 and 0.99
of the minimum and maximum temperature, precipitation and wind speed. Generally, the slope of trend
changes in different quantiles (0.01 to 0.99 with step 0.01) of the time series of each variable was
analyzed based-on Babolsar synoptic data.

Discussion and Conclusion: The results showed that the minimum and maximum temperature and wind speed
increased significantly in all seasons. The intensity of these increasing trend was higher in the extreme lower
quantiles of the daily minimum temperature and extreme upper quantiles of daily maximum temperature in winter.
But the wind speed data, in the upper quantiles especially extreme upper quantiles have increased to a much greater
intensity than the lower quantiles, especially in autumn. The precipitation did not change significantly in the 62-
year period. On an annual scale, the maximum increase for the minimum and maximum temperatures was in the
extreme lower quantiles 4.28 and 2.85 °C, respectively, and for the wind speed, it was in the extreme upper
quantiles 8.24 m./sec. The trends detected using the quantile regression method were undetected by other
previously used approaches for trend detection. Finally, it can be concluded that Babolsar synoptic station has
been affected by climate change but the intensity of these changes differ in different seasons and quantiles.
Therefore, the use of the quantile regression method to show these changes has a great importance. Such results
are particularly useful for water managers who are more concerned with extreme values rather than the averaged
one.
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