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Fig 1. Trend of annual rainfall stations a :Nodehkhormaloo ,b :gholitapeh ,c :Ghazaghli ,d :Ramian
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Fig 2. Trend of annual discharge stations a :Nodehkhormaloo ,b :Gholitapeh ,c :Ghazaghli ,d :Ramian
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Table -1 Results of different methods for trend rainfall

MK-HERISH MK-SEAS  MK-TFPW MK-BB MK-PW MK MK-VC

P Z P Z P Z Z p@#) pB5) P Z P Z P z

0.132 1504 0.073 1787 0.070 1.810 1.810 1428 0.124 0.148 0.126 0.153 1428 0262 1.123 0331  Ramian .,
0.389 0859 0.264 1.115 0464 0730 0.730 -0.318 0.485 0.925 0.094 0925 0.094 0.925 0.094 -0.144 Gholitapeh s
0.671 0.424 0.656 0.444 0.846 0.193 0.193 0256 0381 0.797 0256 0.797 0256 0.798 0.256 0.012 Ghazaghli s
0.002 2.984 0.000 3.888 0.018 2.365 2.365 2.695 0.009 0.007 2.696 0.007 2.696 0.007 2.696 0.101  Nodeh
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Table -2 Results of different methods for trend discharge

MK-HERISH MK-SEAS
P V4 P Z

MK-TFPW
P Z

MK-BB
Z p@#) p®)

MK-PW

P

MK
P Z

MK-VC

Z P Z

0.052 -1.938 0.000 -4.467 0.024 -1.169 -1.169 0.084 0.103

0.000 -3.877 0.000 -8.530 0.000 -4.465

0.022 -2.284 0.000 -4.456 0.014 -2.438

0.003 2.902 0.000 -6.599 0.037 -2.085 -2.085 0.109 0.115

0.107 -1.628 0.075 -1.797 0.161

0.132 -1.526 0.098 -1.673 0.124 -1.540 0.304

-1.403 0.325 Ramian Olal,

-4.465 0.022 0.022 0.000 -4.222 0.000 -4.222 0.000 -4.204 0.086 Gholitapeh

-2.438 0.018 0.022 0.011 -2.540 0.011 -2.540 0.031 -2.162 0.053 Ghazaghli 3!
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Table.3 Monthly discharge of Nodehkhormaloo station
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Table4 -Monthly Rainfall of Nodehkhormaloo station
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Fig 3. Monthly discharge of Nodehkhormaloo station
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Fig 4. Monthly rainfall of Nodehkhormaloo station
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Abstract

Study of Mann-Kendall Test Performance in Detecting the Series of Autocorrelation

M. Bagherpoor!, S. M. Seyedian?, A. H. Fathabadi® and A. Mohamadi*
Received: 2015/09/21  Accepted: 2017/02/11

In the last few years trend identification is an important issue in hydrological time series analysis. It is also
a difficult task due to the variety of models and the impact of climate change on river flow regime. In this
study, the trend of annual and seasonal rainfall and river flow was studied in four stations, Nodehkhormaloo,
Ramian, ghazaghly and Gholitapeh in the Gorganroud basin of Golestan province. According to available
information trend was investigated at different time scales in these stations. In this study Statistical test MK,
MK-PW, TFPW, MK-VC, MK-BB, SEAS and HERISH was used to assess the trend of seasonal and annual
rainfall and river flow. The results showed that in half of stations discharge has a significant trend and in
other stations some tests identified significant trend for discharge. In 75% of stations the rainfall trend was
not significant and in 25% of the stations significant trends was revealed. In all stations ascending trend
of rainfall and descendingtrend of discharge was identified. To further study relationship between climate
and hydrological parameters, rainfall and river flow in Nodehkhandooz station was studied using MASH
approach in different months. The results indicate that in some month’s significant decreasing trend of river
flow and significant increasing trend of rainfall was identified. With respect to these results, it can conclude
that human activities such as changes in land use and land cover caused decreasing trend in discharge.

Keywords: Mann-Kendall, Trend analysis, Statistical tests, Gorganroud.
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