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Abstract

Using data from 26 locations between 1981 and 2017, the spatio-
temporal changes of long-term rainfall over Assam in the North Eastern
region of India were examined. Mann-Kendall and Sen slope tests are
used to analyse the patterns in the annual, monthly, and seasonal rainfall

over several subregions.

The months of September, December, January, and February saw a
decline. Using data from 26 locations between 1981 and 2017, the spatio-
temporal changes of long-term rainfall over Assam in the North Eastern
region of India were examined.Mann-Kendall and Sen slope tests are
used to analyse the patterns in the annual, monthly, and seasonal rainfall
over several subregions.The months of September, December, January,
and February saw a decline. Using data from 26 locations between 1981
and 2017, the spatio-temporal changes of long-term rainfall over Assam
in the North Eastern region of India were examined.Mann-Kendall and
Sen slope tests are used to analyse the patterns in the annual, monthly,

and seasonal rainfall over several subregions.

The months of September, December, January, and February saw a
decline. flow, food availability, etc., which could result in differences
in the socioeconomic circumstances of the region.The findings will
help policymakers better understand the effects of climate change and

determine how vulnerable natural and societal resources are to it.
Introduction

The livelihood and economy of India’s rural people are supported in
large part by agricultural operations, which depend on the availability
of water resources and the fertility of the soil.Changes in temperature
and rainfall have an impact on the socioeconomic growth of the
natural environment by causing drought and flood-like conditions
that lead to the loss of biodiversity and human life.Therefore, this
connected research has become more significant globally in order to
comprehend how regional climate change patterns affect agricultural

patterns, productivity, and the economy. Climate studies need urgent
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and methodical attention.1-2.

Water resources, such as stream flow patterns, can be affected by
climatic factors, especially rainfall and temperature. Lakes, ponds, and
tanks in the area in question, as well as groundwater reserves.3 Extreme
rainfall events can lead to devastating floods, which are frequent in
many regions of India.

In recent years, numerous areas of the nation had heavy to extremely
heavy rain during the summer monsoon (70 mm/day to roughly 120
mm/day), although overall monsoon rainfall remained essentially
unchanged4-5.Regional-scale climate studies are considered essential
since shifting climes affect how natural resources, such as flora
and wildlife, are distributed.India’s northeastern region is home to a
diverse population, abundant forests, and successful agriculture.Many
indigenous tribal people rely on different natural resources for their
survival.

In these biologically varied regions, changing weather can affect the
distribution and availability of resources, leading to malnutrition and
food insecurity. According to IPCC6, climate change will affect how
much food is produced, how often there are floods and droughts, how
much groundwater is available, and other factors.The hydrological
cycles and patterns of stream flows may be impacted by extreme
weather conditions and global warming. The study used long-term
series data from India and the Assam region7-8 to investigate rainfall
patterns and their variability as well as extreme rainfall occurrences.

Additionally, numerous attempts have been made to use modelling
techniques to analyse data from the India Meteorological Department
(IMD) and the Precipitation Radar Tropical Rainfall Measuring
Mission (PRTRMM) satellites of the National Aeronautics and Space
Administration (NASA) in order to find anomalies at various time
scales. 9.Climate change projections need the analysis of patterns and
trends in climatic variables like precipitation and temperature.

The scientists employed The study examined rainfall patterns and their
variability as well as instances of high rainfall using long-term series
data from India and the Assam region7-8.Numerous attempts have
also been made to use modelling techniques to analyse data from the
Precipitation Radar Tropical Rainfall Measuring Mission (PRTRMM)
satellites of the National Aeronautics and Space Administration
(NASA) and the India Meteorological Department (IMD) in order to
find anomalies at different time scales.9. Patterns and trends in climatic
variables like precipitation and temperature must be analysed in order

to make accurate climate change estimates.

The scientists working there historical and long-term series to
investigate the spatiotemporal variation of rainfall and temperature
in hilly and mountainous lands12, coastal and urban areasl4, river
basins16, and river basinsl8, all of which are prone to drought. In
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the west and northeastern regions of India, variations in mean annual
rainfall and extreme rainfall events are noted, primarily as a result of
regional orography.

In Assam19, Deepak et al. (2012) noted a significant change in long-
term rainfall as well as in the monsoon and post-monsoon seasons.
Planning and improving water resources, agricultural productivity, and
climate change mitigation strategies all benefit from spatial-temporal
study of rainfall trends on a yearly, monthly, and seasonal basis.But for
data collection, it needs a good distribution of hydro-meteorological
stations.

Long-term satellite-based datasets can be used to estimate rainfall and
obtain superior results when rainfall data is unavailable or missing20.
Since the 1950s, Sikkim, Northeast India, has experienced a decline
in monsoonal and annual rainfall, according to Namita and Soham
(2022)21. In Assam, a temperature increase of +1.7 to 2.2°C and
an increase of According to the Assam state climate action plan’s
monitoring of extreme rainfall occurrences, the percentage is about
40%.Begum et al. (2022)23 observed a non-significant declining
trend during the monsoon season in various sites around the state after
analysing the spatiotemporal trends of rainfall over Assam.

It is discovered that researching local rainfall patterns is crucial for
determining how climate change will affect a certain area.

In order to develop effective strategies and adaptation plans to combat
climate change, it is advised by IPCC6 that trends and fluctuations
in rainfall be examined. The current research work aimed to analyse
rainfall variations over different seasons, monthly, and annually across
Assam of NE India by using the prior dataset, despite the fact that
numerous studies on Indian summer monsoon rainfall had already been
conducted (1981-2017).

Conclusions

The long-term rainfall over Assam state, NE India, from 1981 to 2017
was examined to look at yearly, monthly, and seasonal changes. The
MK and Sen’s slope test is used to evaluate rainfall trends.In September,
December, January, and February, monthly rainfall trends showed a
declining tendency.

May, June, and August all showed an upward trend that was determined
to be statistically significant.Similar to this, yearly, PRMS, and MS
increasing trends in rainfall were observed at a statistically significant
level, while trends for POMS and WS were not.Demaji, Dibrugarh,
Karimganj, and North Lakhimpur were the four stations in Assam that
reported with above 2000 mm of average annual rainfall, while Diphu
and Hulflong highlighted not more than 1500 mm.

More than 25% of the CV rainfall was recorded in the stations in
Karimganj, Hailakand, Silchar, Gossiagaon, and Dhuburi.Premonsoon
and monsoon rainfall over Assam showed growing patterns on a
secasonal basis with statistically significant levels.Winter and post-
monsoon rainfall showed declining trends, however these changes
were not statistically significant.In order to analyse rainfall trends and
draw valid findings for the current study, it may be necessary to add

more data collection stations. People’s livelihoods may be impacted by
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climate change, especially those who depend on natural resources.

Since it sustains numerous ethnic and folk groups with a rich cultural
legacy and traditional understanding of the environment, Assam
is regarded as a global biodiversity hotspot.Assam’s rising carbon
footprint can be ascribed to a variety of reasons, including change land
use patterns, urbanisation, population expansion, the use of fossil fuels,
altered agricultural practises combined with deforestation, and others.
According to the evidence, the population increased significantly from
roughly 8 million in 1951 to 32 million in 2011, which also increased
pressure on the environmentthe region’s natural resources.

The responsible authorities must take the necessary actions to
establish eco-restoration, education and awareness programmes,
and development of mechanisms at the regional and national levels
coordination in protecting and conserving the natural resources of
Assam in order to make appropriate adaptation and mitigation plans
by taking future climates into consideration.Sudden rainfall events,
precipitation declines in the POMS and WS, and their potential effects
on ecosystems and human health are all very concerning.There have
been reports of flash floods in various state locations are being brought
on by unexpected, intense rains that are exceptional.

The Nor’westers, also known as Bordoisila in the area, are characterised

by intense thunderstorms and high winds.

They raise concerns about climate change, which must be addressed
with effective adaptation strategies to prevent future financial hardship.
Future research must be undertaken using daily rainfall and rainy day
data for long-term historical time series due to the increased growth of
extreme weather events, such as floods and heatwaves in NE India in
general and Assam in particular.Due to data discontinuities and non-
availability, the To evaluate rainfall patterns, the current study solely
examined monthly, seasonal, and yearly rainfall data for the years 1981—
2017.The research area has a relatively small number of operational
meteorological stations, and because to the rugged topography, it is
impossible to build them everywhere.As a result, given the constraints
of the local meteorological stations, further research can be done
utilising long-term satellite-based rainfall estimates, which have grown
to be crucial sources around the world for obtaining precipitation data
for sparsely populated areas.
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