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Figurel.The location of Mazandaran province in Caspian seaside
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Tablel. Amounts of Z statistical parametre in Man-Kendall test for different seasons of the year and its annual amount

for three selected stations in western part of Mazandaran province
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(Selected stations in western part of Mazandaran province)
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Table2. Amounts of Z statistical parametre in Man-Kendall test for different seasons of the year and its annual amount for

six selected stations in central part of Mazandaran province
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(Selected stations in central part of Mazandaran province)

< N 3, B . 2 B
is DE 15 E 3w os ST
- REAREEEN < SEs 1832 F o838 "jﬁg
Z 5T olie 5% 8 \%én P58 ! 2% 23 5F J 8 g
. | g 5 5 4 5: nEE 25 f 1R
WV s bt s £ 4, 8 ~EE D284 27&3 IS8
(Amounts = § RS % z Z i M ’?3 1S -Eg B
of seasons NL
and yearly 048 021 0.54 -3.01 0.03 0.19
. (yearly)
Z statistical L
parametre) (A utamn) 028 -0.09 0.30 2.02 -0.74 -0.55
Ol -3.26 -0.53 1.48 -4.24 -1 222
(Winter)
e 1.19 0.59 117 -1.45 0.87 1.41
(Spring)
bt 1.20 0.62 2.04 153 1.67 1.87
(Summer)

1Y b —14 0 jlows — o233 Jluo IRl Ol Rl 13580 (owsiten 9 pole



Sty i ol cda (gl OF BVl luke cpiomen 5 Jlu Cilites J gaad (ol JINS — 0 09051 Z 3,l0 palie —¥J g
Ol 5k Ol (B,
Table3. Amounts of Z statistical parametre in Man-Kendall test for different seasons of the year and its annual amount for

eight selected stations in eastern part of Mazandaran province
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Selected stations in eastern part of Mazandaran province
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Abstract (Technical Note)

Environmental Study of Climate Change on Rainfall Trend Using Mann-Kendall
Nonparametric and Sen Tests at Selected Stations in Mazandaran Province

A. Gholami', M. Habibnejad roshan? and M. Vafakhah’
Received: 2015/10/16  Accepted: 2017/05/7

In order to achieve the objectives of this study, among 80 River Watershed of North Shore (covered
Mazandaran Province), 17 stations were selected in three western, central and eastern sections. Based on
period of records, the 44 water years from 1966-19767 to 2010-2011 were selected as a common period. To
evaluate the existence of trends, the most common nonparametric time series called Mann-Kendall test was
used. And if there is a trend to assess for ascending or descending time series, Sen test was used. According
to the results of the three stations in the western part of the province, there is not a clear trend in the annual
series. But for winter and autumn seasonal series, some stations showed positive trends and the rest of
stations with no trend, which is an indication of the impact of climate change, particularly in cold seasons.
Based on six stations in central part of province, stations in region of plain Mazandaran, Mahmoodabad,
Haraz and Miandasht and Babol show ascending winter trend. Namaerstaq- Namarestagh mountainous
stations show summer ascending trend and also Babolrood-Qarantalar stations show ascending autumn
and winter trend. The only station in the eastern parts, the Arab Khayl- Talar of annual rainfall and summer

trend is upward and the rest of the stations show no clear trend.

Keywords: Precipitation variability, Annual series, Ascendant and descendant trend, Hydrologic cycle
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