Bangladesh J. Environ. Sci., Vol. 43, 134-141, 2022 @ BAED ISSN 1561-9206

MEASURING RAINFALL IN DIFFERENT RICE CROPPING SEASON AT
RANGPUR DISTRICT IN BANGLADESH

M.A.ldam**?and A.R. M. T. Idam?
!Dr. Wazed Research and Training Institute, Begurkelia University, Rangpur-5404, Bangladesh
Dept. of Disaster Management, Begum Rokeya UnigierBangpur-5404, Bangladesh
*Corresponding author’s email: islamaminulak@gnaaitn

ABSTRACT
This study examined the rainfall variability amoAgs, Aman and Boro season from 1990 to 2020 in
Rangpur district of Bangladesh. In this study, rdinfata (1990-2020) was used which gathered from
Bangladesh Meteorological Department (BMD). To inigege the seasonal rainfall variation, linear trend
analysis was employed. The result of the study ssgahat diurnal, monthly and seasonal variation of
rainfall were found much anomalies, where annuafali increased irAus andBoro season but decreased in
the Aman season. The findings of this research ensurerdlivafall has had significant changesAns, Aman
andBoro season. These changes could have an unfavorabéetiop rain-based agriculture in Bangladesh.
For sustainable agriculture, various environmetgahniques, thresholding, and nationwide rainfalllgsis
can be useful to support adaptation planning fer#tin-driven agricultural economy in Bangladesh.
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Introduction

Rainfall is the dominant component of Bangladeshiate. Owing to the country is located a tropical
monsoon zone, rainfall is relatively high (Hossatnal., 2014). However, annual rainfall cycles have
distinct seasonal patterns that are much pronouti@@dannual temperature cycles (Rahretaad., 2017).
Winter is very dry, accounting for only 2% to 4%tofal annual rainfall. In this season rainfalliearfrom
less than 2 cm in the west and south to just ov@ndn the northeast (Roy and Ghosh, 2013). Ththaor
portion was "drought prone" because to greatefativariability combined with low rainfall, whereghe
south-western coastal zone is a more "humid arétfi’ lew fluctuation and high rainfall (Hossaé al.,
2014). Changes in rainfall patterns are being ssghlly climate change, and these changes may haige a
impact on when crops are sown and harvested (Mirah, 2004; Abrolet al., 2003). Pre-monsoon, post-
monsoon, and dry seasons which together accouninfoe than 95% of the annual rainfall, when the
principal rice types includingus, Aman, andBoro are sown and harvested. The farming system depends
largely on the timely arrival of monsoon rain atsldistribution, even if the harvesting and sowpegiods

of the crops vary geographically depending uponate-climatic parameters of the area (Migtaal.,
2004; Ahasaret al., 2010). Recently, in 2010, high rainfall in thespmonsoon and insufficient rainfall
(30% below typical levels) during the monsoon cdusignificant harm to the agricultural sector. Raung
district is one of the key districts for agriculiiroutput in northern Bangladesh. Rice productimn,
example, is entirely dependent on important metegical factors like rainfall. Rafiuddiet al. (2010),
Ahsanet al. (2010), and Rafiuddiat al. (2007) are just a few of the numerous studiestthae been done
to look at the peculiarities of rainfall pattermsBangladesh. These studies have mostly concehivat¢he
features and patterns of monsoon or pre-monsoaorfaliai Other researchers have also examined the
temporal and spatial rainfall patterns (Mietal., 2008; Shahid and Khairulmaini, 2009; Hossain Rog,
2009; Islam and Uyeda, 2007; Kripalaial., 1996). Few of them, like Shahid and KhairulmgR2009),
focused on the country's rainfall variability frdf869 to 2003. Most of their research focused otiquaar
localities. Numerous researches only examinedffieets of shifting theBoro rice planting date on yield in
Bangladesh (Basadt al., 2010). Sarkeet al. (2017) found that rainfall has come to be riskr@asing for
Aman rice in Bangladesh. There have been no studiedumbed to assess the fluctuation of rainfall among
Aus, Aman and Boro seasons in Rangpur district as the region of Bategh that is most sensitive to
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climate change. Here, present study was designesh&tyze the trends of rainfall variability among
different rice crop seasons in the environmentaiucnstance of this region. The objectives areo(@gsess
the diurnal and monthly rainfall variation of theidy area, and (ii) to investigate the variabibifyrainfall
patterns ofAus, Aman andBoro rice seasons.

Materials and M ethods

Study area: Rangpur district covers an area of 2400.56 kmgas#d in between 25°18' N and 25°57' N
latitude, and in between 88°56' E and 89°32' Eitodg. It is bordered by the districts of Nilphaimand
Lalmonirhat on the north, Gaibandha on the soutlrjgtam on the east, and Dinajpur on the west (Eig.
(BBS, 2011; Islanet al., 2022).
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Fig. 1. Location of the study area (BBS, 2011)

Data Source and Quality Control: For this study, the valid and process rainfall dags provided by
Bangladesh meteorological department (BMD) in titerival of 1990 to 2020. No data missing was found
in the study period of Rangpur District.

Data Analysis. Data organized in different rice growing seasonhsasBoro rice season (December to
May), Aus rice season (March to August) aAdhan rice season (June to November) (Sasdtal., 2012;
Islamet al., 2022).To find out the clear graphical trendscahhtompared with 26 years average (1990 to
2015) data to recent five years data (2016 to 20R@ja processing, formatting and statistical asialy
were done by Excel 2019.
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Results and Discussion

Diurnal Variation of rainfall in the study area: The comparative study of rainfall in 2016, 2017120
2019 and 2020 with the twenty-six years averag® 182015 are displayed in Fig. 2.
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Fig. 2. Seasonal variation of daily rainfall in @)16, (b) 2017, (c) 2018, (d) 2019 and (e) 202 wie
average from 1990 to 2015. Bars represent startdasidtion for the twenty-six years

Fig. 2 (a) shows that the highest amount of raiiffia2016 at DOY 185 was 100 mni dvhere the 26 years
average value was 11 * 13.6 mih (@he mean + SD) while the lowest amount of rainfads zero in dry
season. From Fig. 2 (b), the highest value of 28130Y 224 was observed 159 mrit,dvhile the value

of 26 years average was 14.1+ 27.7 mhfttle mean + SD). In 2018, the huge amount of réiifDOY

215 was observed 88 mril,dat the same day 26 years average value of rhimdal 7.8 + 20.9 mmt(the
mean * SD) [Fig. 2 (c)]. In 2019 the highest vahigainfall in DOY 268 was 159 mmd while the 26
years average value was 21.8 + 50.6 min(tle mean + SD) [Fig. 2 (d)]. From Fig. 2 (e),3620 the
highest value of rainfall in DOY 202 was 195 mf avhile the 26 years average value was 10.2 + 17.6
mm d*(the mean + SD). The highest 26 years average wdltanfall in DOY 194 was 29.5 + 34.8 mm d

! (the mean + SD) and the lowest 26 years average campared with the year of 2016 to 2020 were zer
in several days of dry season has shown in Fig, B,(c, d, e).

Monthly Variation of rainfall in the study area: Huge amount of rainfall is observed in rainy seaso
while rainfall is very low in dry season. This seaality is clearly shown in monthly statistics ainfall
(Fig. 3). As shown in the standard deviation fro®®Q to 2015, year-to-year variations in monthlyfali
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during the rainy season were generally large. Iy the total rainfall in 2016 was 721 mm mont2017
was 344 mm month 2018 was 169 mm morth2019 was 594 mm monthand 2020 was 674 mm
month™. The highest rainfall was observed in 2016 Julg %21 mm month than other years were shown
in Fig. 3. The 26 years average maximum rainfa feaind in the month of June (443 + 189 mm mdnth
the mean + SD) which was larger than other yeas @.
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Fig. 3. Monthly variation of rainfall in 2016, 2012018, 2019 and 2020 with the average from 1990 to
2015. Bars represent standard deviation for tweityears

Seasonal Trends of rainfall variation: The total rainfall in three growing seasons antb¥alperiods are
presented in the Fig. 4. Rainfall Boro season was less than 700 mm seasand smaller than both in
Aus and Aman season. A huge amount of rainfall exceeded 1500s@asoft in the experimental year
2016, 2017, 2019, 2020 kws season and 2016, 1019 and 202@uinman season while 26 years average
also exceeded 1500 mm seaSdwth Aus and Aman season. The rainfall was also observed in theall
period in rainy season, while rainfall in the faliperiod in dry season was not considerable.
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Fig. 4. The total rainfall in growing and fallow n@ds of 2016, 2017, 2018, 2019 and 2020 with the
average from 1990 to 2015. Bars represent startavidtion for the twenty-six years.
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Annual Trends of rainfall variation: The annual total rainfall variation #ws, Aman andBoro season of
the study area from 1990 to 2020 has shown in%:id.he lowest annual total rainfall Aus season was
957 mm in 2014, while the greatest annual total 2486 mm in 2002. The co-efficient has a growing
trend throughout théus season and had a value of 10.85. With a co-efiici@lue of -13.75 with a
declining tendency in thAman season, the highest total rainfall measurement2488 mm in 2005 and
the lowest was 906 mm in 2018. The lowest totaifedli was 169 mm in 1995, while the greatest wa® 71
mm in 2002. The co-efficient value is 6.48 anchd@reased during thBoro season.
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Fig. 5. Annual trends of rainfall variation Aus, Aman andBoro season

According to the study, there were more anomaliethé diurnal variation of the rainfall pattern time
years 2016, 2017, and 2018 compared to 2019 andl Q. 2), the monthly variation was also highg(Fi
3), and the amount of seasonal rainfall was highmehe season oAman and Aus compared to th&oro
season (Fig. 4). The annual total rainfall from @98 2020 was also found to have many anomalies (Fi
5) while this indicated that slightly upward tretitoughout theAus and Boro season and a downward
trend in theAman season due to the unusual monsoon pattern intuldg area. In recent years, rice yield
has been a major concernment due to climate chaagause a substantial amount of rice yield may be
impeded for anomalies in rainfall (Siddét al., 2013). On the other hand, rainfall in monsooasse
displayed an upward trend, while slightly decreaseatie dry season (November to March) (Raheta.,
2017). Rainfall pattern gradually increased batls andBoro season and decreasedAiman season that
has adverse impact on rice production (Is&mil., 2022).

Conclusion

The result of the study revealed that diurnal, miynand seasonal variation of rainfall were foundcim
anomalies where iAus andBoro season increased annual rainfall but decreast liman season in the
study area. To formulate the new policy, new knalgks and different crop model for increasing tloe ri
production and sustainable agricultural managenrerBangladesh these findings may be used by the
researcher, academician, and policy maker.

139



Bangladesh J. Environ. Sci., Vol. 43, 2022

Refer ences

Abrol, P. Y., Gandhi, S. and Pant, B. G. 2003. @lenVariability and Agriculture; Narosha Publishing
House: New Delhi, India, p. 410.

Ahasan, M. N., Chowdhary, M. A. M. and Quadir, D.2910. Variability and trends of summer monsoon
rainfall over Bangladesid. Hydrol. Meteorol. 7: 1-7.

Basak, J. K., Ali, M.A., Islam, M. N. and Rashid, M., 2010. Assessment of the effect of climatengjea
on Boro rice production in Bangladesh using DSSAT modeCiv. Eng., 38:95-08.

BBS (Bangladesh Bureau of Statistics), 2011. SiegisDivision. Bangladesh Bureau of Statistics,
Government of the People’s Republic of Bangladd3haka, Bangladesh. Retrieved from:
ww.bbs.gov.bd.

Hossain, M. S., Roy, K. and Datta, D. K. 2014. &bpaind Temporal Variability of Rainfall over the
South-West Coast of Bangladegiim., 2(2):28-46; https://doi.org/10.3390/cli2020028

Hossain, M.S. and Roy, K. 2009. Rainfall Varialilitver the South Coast of Bangladesh. In procesding
of International Conference on Bangladesh Enviramni2010 by BEN and BAPA, Dhaka,
Bangladesh, 3-4 January 2009.

Islam, M. A., Hasanuzzaman, M. and Islam, A. R.TM2022. Existing Rainfall Patterns and Its Impatt
Rice Production in Rangpur District of BangladeBéngladesh J. Environ. Sci., 42:7-12.

Islam, M. N. and Uyeda, H. 2007. Use of TRMM inetatining the climatic characteristics of rainfallen
BangladeshRemote Sens. Environ.,108: 264-276.

Kripalani, R. H., Inamdar, S. and Sontakke, N. A98. Rainfall variability over Bangladesh and Nepal
Compariosn and connections with features over IndtaJ. Climatol., 16:689-703.

Mirza, M. M. Q. and Hossain, M. A. 2004. The Gand®ater Dispersion: Environmental Effects and
Implications. In Adverse Effects on Agriculture tilfe Ganges Basin in Bangladesh; Ed.; Kluwer
Academic Publishers: Dordrecht, The Netherlands1@@-196.

Mirza, M. Q., Warrick, R. A., Ericksen, N. J. andemty, G. J. 2008. Trends and persistence in
precipitation in the Ganges, Brahmaputra and Megivea basinsHydrol. Sci., 43, 845-858.
Rafiuddin, M., Uyeda, H. and Islam, M. N. 2007. €lweristics of Monsoon Precipitation Systems in
Bangladesh during 2000—-2005. In Proceedings oBthdnternational Conference on Mesoscale

Meteorology and Typhoon in East Asia (ICMCS-VI),ide, Taiwan, 6-9 November; 2007.

Rafiuddin, M., Uyeda, H. and Islam, M. N. 2010. @&weristics of monsoon precipitation systems id an
around Bangladesint. J. Climatol. 30, 1042—-1055.

Rahman, M. A., Kang, S. and Nagabhatla, N. 201 pakets of temperature and rainfall variation on rice
productivity in  major ecosystems of BangladeshAgric. Food Secur. 6:10.
https://doi.org/10.1186/s40066-017-0089-5

Roy, M. and Ghosh, S. 2013. Rainfall Variation iangladesh: Trends, Factors, and Effeletanage. Res.
and Prac., 5 (3):56-75

Sarker, M. A. R., Alam, K. and Gow, J. 2017. Parfance of rain-fedAman rice yield in Bangladesh in
the presence of climate change.J. Ren. Agricc Food Systems, 1-9.

https://doi.org/10.1017/S1742170517000473

140



Bangladesh J. Environ. Sci., Vol. 43, 2022

Sarker, M. A. R., Alam, K. and Gow, J. 2012. Expigrthe Relationship between Climate Change and
Rice Yield in Bangladesh: An Analysis of Time Ssri@ataAgric. Sys., 112:11-16.

Shahid, S. and Khairulmaini, O.S. 2009. Spatio-terapvariability of rainfall over Bangladesh duritige
time period 1969-200&sia Pac. J. Atmos. Sci., 45:375-389.

Siddik, M. A. Z., Asib, A. S. M. and Kusum, S. ADP3. Spatial Distribution of the Effect of Tempenat
& Rainfall on the Production oBoro rice in BangladeshAmeric. J. Remot. Sens., 1(4):88.
https://doi.org/10.11648/j.ajrs.20130104.13.

141



