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Figure 1. Location of rain gauge stations in Ardabil province
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Table 1. Characteristics of rain gauge stations in a 30-years (1981 to 2012) in the Ardabil Province
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Figure 2. The calculation of average number of maximum monthy rainfall using circular statistics method
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Table 2. The seasonality index (r), So and Sp rainfall amounts of the rain gauge stations in the Ardabil Province

s s oasls L:.w,}:f olKsu] s, s S o=sls JM,:‘., oSy s,
(1) cos ket sl (1) o5 (oead il
- V¥ Uhgzoluw ) ofo¥Y VAR /Y JNC )
-[+¥A ARG 1oV ST yois g o/+¥) Nant IS oluzs Y
/-y NiZas -IVeY B patios s o/evv AN -lovy &S50Vl ¥
- - TR\ BlyieeS A +/¥0 V/-o -lovE 5ol £
<[\ NI -IAVS oS A </-YA AT < /53N Jus)) )
- y/ovy <Y Y- ofevy <IAYY VY sblya 5
- - VYA 95 ¥\ - - V.35 ol Y
. avs -15¥0 e Y o/-of \Vanl AN V9SS A
o[-YA AV <lo-y Bk Yy o/-0A VIS AN Sbl jses q
- - NAING g% v¥ o/-¥¥ VA /030 Oy \.
o[e¥y Nakt <AV NBY Yo RN N3Ye NG Obels N
-[-vs I+ -IvvY Y \i2 o[-Y¥ -IvYY <YV &l s )gB Y
- - AN Ay Yy - - VYN 3w W
. S YA o/+FA Y/-0- <Yy 5 ¥
) (o g Jdoa) oris iy s

= (‘ ; N =

: j o —“L—

= ‘—‘ 2 1

93 T oy b o) il (el slaolSi 3 (1) gyl (sl polis 4t - IS5

<

(1) 52 hesd (adLE o 52a
(3313 Lsv)
<Y --/Yo
@ -iv--ng

@ -mo--iav
@ 1o

'\ M-y/er

L) 059> 550

@
'eo

a4
N ‘

Figure 3. Map of seasonality index (r) values in rain gauge stations in the Ardabil province by using circular

statistical method
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Figure 4. The amount of seasonality index (r) in rain gauge stations in the Ardabil province by using circular
statistical method
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Figure 5. The relationship between seasonality index (r) and average rainfall amounts in rain gauge stations by using
circular statistical method
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Extended Abstract

Introduction and Obijective: Intensification of natural disasters make it important to know the
time variations of rainfall for wet and dry spell management and adaptation strategies. Measuring
and predicting of precipitation anomalies using statistical methods is an important tool for climate
stuc_il%s. Seasonal changes determine the distribution of precipitation occurrence over a year
period.

Material and Methods: The purpose of the present study was to investigate the seasonality
variations of monthly rainfall data using circular statistics method at 28 rain gauge stations in a
30-years period. According to the results, the seasonality index of monthly rainfall, standard
deviations and standard deviations were calculated in the monthly time scale. In the circular
statistics method, the time of occurrence of the event is determined based on the angle on the
scale of the studied event interval.

Results: According to the results, the value of the seasonality index (r) in the 8 rain gauge
stations are greater than unity, which includes Pol Almas, Kousetopragi, Nir, Lay, Sarein,
Siyahpoosh, Neur and Yamchi, meaning that the occurrence of precipitation in these stations
occur completep/ with seasonal natureAccording to the results, there is no correlation between the
mean amount of rainfall and the values of the seasonality index (r). The highest Seasonal index (r)
is calculated for the Lay station with a value of 1.53 and the minimum value of the seasonality
index ér) is assigned to the time series of Totoonsin station with zero Sl value. At most of the
studied stations, it is observed that the value of the Sl value (r) is close to 1 which indicate the
seasonal nature of the precipitation occurrence.

Conclusion: Based on the values of the seasonaliéy index, wet periods and the time distribution
of rainfall in different months of the year can be determined. Also, the seasonality index can be
used to determine the duration of droughts. The numerical calculation of the index over a long
period of time can provide a more comprehensive understanding of precipitation distribution.
Most of the rain gauges with seasonal rainfall pattern located in the east and west part of the
Ardebil province. In conclusion, determining the distribution of precipitation in the study area
showed that the precipitation occurrence in the Ardabil province occurs seasonal with distribution
of precipitation in two to three months of the year.

Keywords: Directional statistics, Distribution pattern, Occurrence pattern, Precipitation
concentration, Seasonal precipitation
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