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In this study, storm patterns were analyzed in three rain gauge stations (namely: kharajgil,
Qaleh Rudkhan and Hashtpar) in Gilan province. All the storms were divided into the three
distinct classes which are: i) 0-6 hrs, ii) 6-12 hrs, and iii) >12hrs. Analysis performed
separately for each of the classes. Huff curves were plotted and the pattern of rainfall
identified using the quartile approach. The pattern of storms obtained using an innovation
method based on vertical distances of 90 and 10 percent Huff curves (V) and 50% Huff
curve (dso) at 25, 50 and 75% of duration. Results showed that most of patterns were the
second quartile type. Comparing the V-values, it was found that the V-value of station
Hashtpar in the less than 12 hours classes was high in all the three durations (i.e. 25, 50
and 75 percent). This indicates that the storms variability in station Hashtpar was more
than others. In more than 12-hours class, the station Kharajgil at 25 and 50 percent
duration shows large value of V. However, in the station Galeh Rudkhan, the large V
observed at 75% duration. Moreover, results showed that the station Kharajgil had large
value of dso at 25, 50 and 75 percent of durations in the class of 0-6 hours comparing the
two other stations. This implies that rainfall intensities at station Kharajgil were more than
the two other stations. In the class of 6-12 hours, the large value of dso at 25 percent of
time at station Kharajgil was observed. However, the large value of dso observed at 50 and
75 percent of duration at station Galeh Rudkhan. At the class of more than 12 hours, the
station Kharajgil showed large dso values in 25 and 50 percent durations. The value of dso
for station Hashtpar in 75 percent duration was large among all the stations.
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Introduction

In the science of hydrology, accurate understanding of the rainfall depth distribution pattern during its duration is
very important. Temporal distribution pattern of precipitation is one of the most important features of
precipitation. It is important not only in the collection of rainwater in the basins, but also in simulation of the
runoff peak and volume. For this purpose, the temporal distribution pattern of precipitation has been investigated
by many researchers in different countries. In Iran, few studies conducted on the storm pattern using the Huff
curves. In this study plotting Huff curves and analyzing the storms pattern using the quartile approach performed
in three stations in Gilan province. Furthermore, a new method based on the vertical distances between the two
Huff curves namely 90 and 10 percent and the height of 50 percent Huff curve presented. These statistics
calculated for 25, 50 and 75 percent of time of rainfall. Therefore, the purpose of this study is to investigate the
variability of the storms using the method of quartiles according to plotting Huff curves and the mentioned
innovative method in Gilan province.

Methodology

The study area is Gilan province, located in north of Iran. The data used in this study, includes rainfall events
with a resolution of one-minute time intervals. The data was obtained from Iran's water resources management.
Storms with a minimum rainfall depth of 5 mm and a duration of at least 60 minutes were selected. In this study,
a time interval of six hours was considered to distinguish the storms from each other. The storms in each station
were divided into three distinct time classes, 0-6, 6-12, and more than 12 hours. Then Huff curves were plotted
in each of the rainfall classes for the selected stations.

After plotting Huff curves, according to the Huff curve of 50 percent, the values of the percentage of
precipitation reached in each of the first to fourth quartiles (0-25, 25-50, 50-75 and 75-100 percent) calculated.
Then, by comparing the percentage of precipitation received in different quartiles, the quartile type of the storms
identified for the stations.

After plotting the Huff curves, three curves (10, 50 and 90%) were considered and the V=dgo-d1o as well as dso
calculated for the sites. These values compared for the stations as variability measures of storms in the stations.

Results and Discussion

Results showed that most of patterns were the second quartile type. Comparing the V-values, it was found that
the V-value of station Hashtpar in the classes of rain less than 12 hours was high in all the three durations (i.e.
25, 50 and 75 percent). This indicates that the storms variability in station Hashtpar was more than the two other
stations. In the class of more than 12 hours, the station Kharajgil at 25 and 50 percent duration shows large value
of V. However, in the station Galeh Rudkhan, the large V observed at 75 percent of rainfall time duration.
Moreover, results showed that the station Kharajgil had large value of dsp at 25, 50 and 75 percent of durations in
the class of 0-6 hours comparing the two other stations. This implies that rainfall intensities at station Kharajgil
were more than the two other stations. In the class of 6-12 hours, the large value of dso at 25 percent of time at
station Kharajgil was observed. However, the large value of dso observed at 50 and 75 percent of duration at
station Galeh Rudkhan. At the class of more than 12 hours, the station Kharajgil showed large dso values in 25
and 50 percent durations. The value of dso for station Hashtpar in 75 percent duration was large among all the
stations. The results of this study indicated that the rainfall type of two of the three studied stations in the rainfall
class of 0-6 hours was “second quartile” type. This result is somewhat consistent with the findings of Alavi,
Dinpashoh and Asadi (2018) who studied the rains of Khuzestan province. Also, these findings are somewhat
consistent with the results of Evi et al. (2016) who conducted a similar study for Makkah Al Mukkramah. Also,
the results of this study for rains with a longer duration are consistent with the findings of Hatami Yazd et al.
(2005) who studied the rains of Khorasan province (with arid and semi-arid climate).

Conclusion

In this study, Huff-curves illustration, quartile type identification, dio, dso, dgo and V=dgo-d1o values calculation
performed for three sites in Gilan province, Iran. The results showed that in the most of cases the pattern of
storms in different precipitation classes were the second quartile type pattern. These results can be used for flood
forecasting, warning of flood occurrence and management of flash floods. In this study, the number of stations
that had enough storm records were limited to three. It is recommended to conduct a similar study for other
provinces of Iran having different climates.
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