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studying rainfall patterns is very important because agricultural production and flood condltions depend

onpropelwatermanagement.Therefore,accuratelyidentifyingtrendsinclimatescenariosisessentialto
achieve this goal. This study, therefore, .";F;;. rainfall ii"* using the Mann-Kendall test (MKT)'

modified Mann-Kendall test (MMKT), Sp"ur*u, rank correlation (SR-C), $en slope estimator (SSE)' and

innovative tr".ra urii.tr ;;;h;J (ITAM). This investigation analyses annual' monsoon' autumn'

summer, and winter rainfall trends using the most extensive hydrometeorological time series from 1901 to

2020. Five such methods of trend analysis "* rzo years of gridded meteorological data from the India

Meteorological Department for the neighbouring foL ,iru, basins Kangsabati, Keliaghai, Silabati' and

Dwarkeswerineastlndia.Forthewinterperiod,"nosignificanttrendisdetectedusingtheMKT'MMKT'
sRC, and sSE. while the ITAM detects u .idifi";"t t"rend at 8870 of grid points of the studv area' During

other seasons, the MKT, MMKT, sRc and 3ip ooti"e trends for 76% of grid points with less significance

than the ITAM *"trroj. overall results outuin"J o.ing the ITAM and tr'tl'tNr methods are proved to be

moreeffectiveindetectingsensitivetrends.Thisstudycanserveasscientificsupportfortheidentiflcation
and strategic mitigation If climatic change impacts on water management to reduce the risk of climate

change.

Keywords. Rainfall trends; modified Mann-Kendall test; innovative trend analysis; $en slope

estimator; Spearman rank correlation'

1. Introduction

Increased climate variability and changes due to

anthropogenic activity have shifted rainfall pat-

terrrs and trends around the world (Goswami et ol'

2006; IPCC 2018). Regional rainfall trends tend to

be distinctly unique. The most extensively utilised

tests for hydrometeorological trend identification

are the Mann-Kendall test (MKT) (Kendall 1938;

N{ann 1945), modified Nlann-Kendall test

(N,{MKT) (Hamed and Rao 1998; Yue and Wang

ZOO+), Sp"u,rman rank correlation (SRC) (i904)'

S"" .i.p" estimator (SSE), and innovative trend

analysis method (ITAM) ($en 2012)' 
-

The Mann-Kendal1 test (Kendall 1938; X{ann

19i15) is limited to a time series of independent'

randomly ordered observations that are not nor-

maily distributed or auto-correlated (Hamed and

Lltur-t'r v Pttli'l

N"AL"1\Prrbli:lrcJ urtlirtc: 0J \Pril 20) t
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