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ABSTRACT

The significant role of plastic in advancing human civilization is indisputable. Plastic products have
become an essential part of human lives. On the other hand, discarded plastic products pollute the
environment. Most of the plastic products are eventually returned to the environment as plastic wastes.
Since plastic wastes are not easily biodegradable, they remain in the environment for a long period of
time and pose a threat to the ecosystems. Data indicate that about 79% of the plastic ever produced,
came back into the environment as waste. These wasted plastics immediately pollute the land and a
substantial part of this eventually flows into the oceans through various routes. Currently, wasted
plastic products represent about 70% of the total ocean pollutants and plastic debris have been
associated with the deaths of over a million seabirds and about 100,000 marine animals every year.
Plastic products are photodegradable and thus with the actions of sunlight and saltwater, ocean plastic
debris break down into microplastics. Some of these microplastics resemble plankton, and thus they
are being consumed by fish, shellfish, and various other marine organisms, and eventually enter the
larger animals through the ocean food chain. Studies indicate that ingested microplastics may have
disastrous impacts on marine fauna. Through the consumption of seafood, microplastics may
potentially endanger human food safety and pose a threat to human health. Unfortunately, at present,
due to lack of sufficient data, it isn’t possible to determine the long-term effects of microplastic
exposure on marine organisms or human health.

Keywords: Ocean plastic pollution, microplastic, plastics in pelagic organisms, ocean gyres, garbage
patch.

Cite this article as: Zaman, M.S., Zaman, R.S., Sizemore, R.C., Khan, R.A. 2023, The Effects of Ocean
Plastic Pollution on Marine Ecology, Bangla J. Interdisciplinary Sci., 1 (2): 1-14.
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Figure 1: Global plastic production from 1950-2015 (Credit: Ritchie and Roser, 2018; Zaman et
al., 2020).
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Figure 2: Figure showing how plastics pollute the oceans and bioaccumulate in marine
organisms.
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Figure 3: (A) The five major Gyres in the oceans, (B) The Great Pacific Garbage Patch, located
between California and Hawaii.
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AfES AfeE B7 o FoFd gl (T, FO03 AHS IEERTE TS «F
FoFq O T 39 IT (Rothstein, 1973; Boerger, 2010; Murray and Cowie, 2011; Lusher
et al., 2012; Vandermeersch et al., 2015; Wilcox et al., 2015; Lamb et al., 2018; Cirino, 2019)!|

5590 AIET >0¢ AFF AYUP A7 T 9F ARTIT @4 IR AR vo *oI #/{f37
93 253 ST Al AT FRETE &Y FER (Rothstein, 1973)1 93 ARIM G It =7, I
Q4qR ST STE AT I g 90 IYFY St qf (AR, O, 0¢0 T J&J
AT AT TP NS 8T FRAT B 1 (HRIE (Cirino, 2019; Wilcoxet al., 2015)|
EUIG&E] (UNESCO: United Nations Educational, Scientific and Cultural Organization) 9<®
NI I @, 9% APTF I T G177 o75F TMFIS #MY 9R 9F #7F (500,000)
ARG A1 &ffs I=3 T I (UNESCO, 2017)1 TS 2Tt Freid =16 7171 Foas =3
fbtg ©f 4T = (Figure 4)|
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Lamb et al., 2018 9 ARINT I AR, AFTF ARGAT QA AT GHRF IITHES
BB O A IR O QA T [0 IT-1BI Jr «x0q @l 2 200 AlE @R
97 q3fa 8 O (AT bd ORCT RO AW T A&II e o 2, R
NPT o3 SBIE o o> [iea 21T 4% @R IR 03¢ AT JE& G2 TRy
I 8o HORY @TT @O Al

Figure 4: Plastic pollution affecting the lives of marine creatures (Credit: Getty images,
https://www.gettyimages.com/photos/sea-pollution).

APTF G0 TOIMBETTIT (Photodegradable) SoWF G2 Qefer AT Fqaieor 9 iff
e iR cote I IR@FTE AfRido 1 9R IRw@RTel wiE ¢
fRAfGRTET 6@ & (Vandermeersch et al., 2015)|

T FR@HRoET RBRT 97 @ 265 Srimaeflm QI 3z Ia0gd $9F1
ofrd P sifas [Rfey 3@ W3R TIwmI Taoe! ORTH FE ORIT AHS ST J0
ARCEAPOET IRGFRACEA (Bioaccumulation) ST IR Tgwd A7 Faiey olo™
"EW 90 (Clark et al., 2016)! Monterey Bay pelagic ecosystem-93 G9F G0 ARIA
Gl G @, TG TART AT G 00 Q@ Yoo B TS0 48 Ao
SRBA G T =, O TR AT TR ¢ fAFETs I TRew @ ARt
ST IR B @l R @, AYUF ARG o147 FR@ 2103 2few @itz 93t of fid
& TR 93 AR@ATFE TIwI Kb GFEED @F F FE 5,500 Q& ¢,000 {OR
SRR RS (A RO (TG ) G e 91 I@® (von Cauwenberghe et al., 2013; Qie et
al., 2015; Clark et al., 2016)| 9¥AP G2 FR@AFCFE @I IITI TS XA FT
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@® (Obba rd et al., 2014)l W@ A JffaoT (Gyre) TErS T Al
RO oAl AR (van Sebille et al., 2015)!

AR [(BRY fer 9R AoR 8 JIY ifico o AR [wst
Rfrgafdrere aifsfart s i3 FPraite aeie o «4q 16 ie sif{amet o s
Q0 @R 0@ [ealqEr 9% RYQ S@IN IR breiRA | FR@ AT TYUF TO 8@FI 97
O AT AifIPFETa o= #@ IE1 TS AN TS T ST AR ATH
SIS AFLA A IE @A @@ JIA@IFI FR@ AT, Agfas T o gwir
(Inflamation), ¥%T Tl I 9T Tgo! (Low energy), &&dd a0l (Reproductive
complications) SR qIAl AT STAPE ﬂjﬁ PO ANEF (Wright et al., 2013; Nelms et al., 2015;
Wilcox et al., 2015)| @ g @I TR, FAFOA (Zooplankton), FTHFT (Mollusks), 932
GBI (Crustaceans) 93 FIS FR@AFTF ANSIT (5It® (Vandermeersch et al., 2015;
Boerger, 2010; Lusher et al., 2012; Murry and Cowie, 2011) | JOR, @3] SPR4J AFHF AR
Q 2T ST 4 FROTE = I erefer Afaferseid i@ akig 9k FIJET 49 ReiE
R IR Seafood-9 ARHAPTEFT BARO AFITE FTT &Y FOO! FoPFP A0 A,
of {343 99 T 94T 143 AR Ao 71 TGt @R (Clark et al., 2016)!

HIEABAT QIR SANRRIF

TOANC AT TPRAT a.¢ RERT G9R 92 Y B0 @@ bCTR) I OF AT
R BRI F00 A @, AR TATRYT g N A AFOF sAeyw pifEmrs o,
QR 93 Bt T PHECT APGET TeAmAs ITE | T 25T ARE A #ifRaite reE
oy IR a5 IBIRG a1 2t 92 Rt AT wieiar AT Ieos PR qR
B R TAG I@ICOET (F@S TP @G 5| IBAT UNEP (United Nations
Environmental program) Zi5% LRISE| 93 TPl QPYT AR JIT FER R 9 TN
Fg FHIb8 gRA FER 9ol ET TANAE FEoA A ©F 9R ATEA T
PR FIZAAR S0 FeR PR W@ AF FE I (UNEP, 2016)!

AT aReER @3 R+t effofat segs wiet 2156 RYq Siaaamar B8t T
HAIF q11 FRT AP0 IIIET AP ofF M8 Wi @ : AFTET I JIT 9
T TAMA 2B, YT S JR FAIIOM P AT w2 [feq wipfoco FoiRefo
3T IR T AR, SEgas, Biesst vai™, wdfey 43f%, 93 oionfEs aREs
ARSI G TeAMA 2iFTa Reofe bl IR ORI HF6 T Reraiyereld
S QA HEFE 2T, I IR &3for0 FIEAR fofias $7 7 (UNESCO, 2017))

25 AT FAA PP 9T T 1%, 58 T8 771 AFEEE 216 A
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AT Tesima A0 @1 U2 Toprifs Fiawer IBIA 91 ¢ 2AfTT IREAIE
3 1 @ R I A @ IOE 79T, RGRTOIR @ g I8@RA
et AR bo Moiet I9g0 Ao TRfFR IR (UNESCO, 2017); @< &t [Red
73R Q7 T FG » SOl (Rhodes, 2018) 1 YRG! f$7 RFg FBRAR IS AN
@y ME OFO W, @IAF JEMGE@IA  (Biodegradable) *FifFe SsimiA tofs 41, I
AT RFe RETE IQAFTS (Bioplastiks) W13 IEGE@IS AT (Biodegradable
polymers) W P4 (Reddy et al, 2013; Luckachan and Pillai, 2011; Jabeen et al., 2015)I
93 AfqT o S T AT WAS TRRRIR I O Jewd 0T AHATE [o @
g TP THIF 0 @, [ TIRT AR ToAvd 8 IR @ (It 9= Tgiefa
QT IE @R @ @ A0 AR 94@ S@Ew @ TfS Ieioes [Reqst #AF
QEF 990 JHHEE FIRIF FAE0 (09 FERERAI 93 IQMGE©IT Feriifen e ot
Tt (GRS t) AT I ARG FReT@ 927 I AR (en.wikipedia, 2023)

AATEF FIETT AEFIL 04T FRFR 9T A0 T2 TR 0 IEFS I7F ¥@
ReifEpe 93 w1 T80 7% AT 20% 25 AEd oo sfoli 2cot | AMs ¥ TS
et R 97 S B @ridield 3z [t war o Seiteiq sk, 038
57 TP wdb AT Q@@ 92 o wFear arEmifa e s@m 3 IR A5
qRT AT Q4T G 57 e ASIAT 0%, T AT weat (FEER 99 TP IAFLSIE
#8077 1 ol IS I ST TP AV 77 (Joyce, 2019) | AFEF AEAT 93 TPYH
TALIAT T AT i A 8 T3 30 2@

2P0 TR IR IBAA R QR AT A6 ToF @ Foh e AU,
o7 A4 FHT AT @0l OIRe! AR (F@ AFms figlaor 8 @ARd 4 -
TS R R 9Pod oq IR 30 Ko AREeR o[afos o W@
oPQd ST @RFer 2ifET Al 9T JIF AT T I TWR A ARIT
ﬂ“"i‘f AT TAMET & ¢o Mok Ja FIF IIYI I@  GPGRE @l F (Sloactive,
2019)| SY@ AFFHAI YR OF JRCH FUE IR SIRT TPIE AT &fo0 F900
AR P AR G AT AR (OfF =@ 9R A A SRR AT TP
Gf6 o AR @ @eo T A

RO @331 U &_T0 EIFeR ST IR FomaFo 93T @ 23T (Zaman et al,,
2020) /3§00 YR SRBHRO T3 WE!
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ABSTRACT

Small Modular Reactor (SMR) is an environment-friendly, safe, affordable, and sustainable
technology for the production of nuclear electricity alongside large conventional Nuclear Power
Plant (NPP)>300 MW(e). In recent years, the potential application of SMR technology has been
at the center of interest around the world. In this respect, research and development are being
carried out on the concept and design of an SMR for the production of nuclear electricity. As it is
smaller in size <300 MW(e), the construction area, expenses, time for the completion and
regulatory obligations are comparatively less than the existing Nuclear Power Plant >300 MW(e).
Moreover, the lifetime of an SMR is much longer than that of a conventional power plant. As a
part of the Power System Master Plan (PSMP)-2016 of Bangladesh, the construction of two units
of NPP at Rooppur, with a capacity of 1200 MWe each, is at the final stage. In addition to the
construction of conventional power plants, the government has a plan to establish new Nuclear
Power Plants under the Power System Master Plan, particularly in the remote areas of the
southern part of Bangladesh. In anticipation of sustainable development and elimination of
differences in regional development in Bangladesh, the remote areas where transmission lines
and grid-capacities are inadequate for large power plants, instead of constructing the conventional
short-lived, large power plant, construction of SMR can be considered as an effective and viable
option for supplying electricity to industry, business, and private homes.

Keywords: NPP, SMR, conventional power plant, remote areas
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IR o058 TRE AFFRT Ry SerAmE
QAQFIT HFf&T SBIAl
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I AP TAMEA ARRH-IF, f[@em, G362 8 IR [0 IRIeE@Wo 9F9FqH
ST ST I RITEN AAIRT dYSRmom @R @w ARfvo Wrl 9
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ABSTRACT

The universe is immensely vast, stretching across inconceivable distances. It contains billions of
galaxies, each with billions of stars, and countless planets, moons, and other celestial objects.
The sheer enormity of the universe is a testament to its complexity and the wonders it holds,
spanning billions of light-years in all directions and offering a glimpse into the grand tapestry of
cosmic existence. In this review, we discuss some of the peculiar entities in our universe and how
they act.

Keywords: Universe, Galaxies, Milky Way, Exoplanet, Light-years, Stars, Blackholes

Cite this article as: Adib, O., Broadbent, C.L., Sharon, S. 2023, The Dance of the Galaxies: Exploring
the Cosmic Choreography, Bangla J. Interdisciplinary Sci., 1 (2): 29-40.

29


mailto:oishik.adib@students.mq.edu.au

Interesting Astronomical Bodies
Adib et al. ® Bangla Journal of Interdisciplinary Sciences, 1 (2): 29-40.

3y RMTHT ToIfoF I8

SR

YR FRIRCR PTG 8 RIS GAMEIo1 7% 7% @I @I =R I IRy, oy 4,
AR, A IR Al Al WG WS $73 T@R 9 TRy @ @I ey oo
o« feyeeitod aga Rifeol 93 SfbeTolR dald @ @ TARY Fo0! ey 93
9RO TP VA G BT, JHTE FIReE (g 9go Ay 93 oFf Frel@ e
3@ of @ AETear F97 2@

e Frafel: TR, Senfs, ST SeAIE, JHATHG, Weld I, 75d, PR

ot

TR RO AT Fqees s Aol 71 9 FI[ey I@® @i @It oy
SJT BRI G R TER FfT0 7%Fa 932 qiF IR o7 82 I3 | AL
ofery P Ey AR T F TP 7 1 9FAS Ao RS Sirferfs s
TFALCET FPPE g AR O o0 qaT I, 49 F [ 9T AR
R HO@GH FA0I 300,000 IREFIS @A Y 731 (Friedlander, 2000)1 FARCHE
fiieTor Qs I @I FAo AT o @ W @ #iRo 93k «ft gafio 3@
A0 IRD TR FAFOIR R0 ¢ FARCY AT TSP @A AN QT
@ IEPeT IO @G> G I F RG0S 0[S FIJT A EF AN IR
AT CIEIRPTOR, T T 5 R SAceTiww e RYo 92 Aoq 850 ety [femr
Rfea SEFIET (nonillion) AT (Bars et al., 2010)1 93 ARSI TG I 1
QAT I FRT G 93 F@ WARY A0q T 0y TOTEIR 7, TS TAIACIFS
I vy 0% 7, TH_ER G0 Glesefie ro! g @iy =qre 9o ARG al 93
ST TR TR 96 2 069 IAAPTOT 01 7 92 A o2 MER oo
crFeel 301 9 ¥R RiFea M @8 cireelk Ciffa If{eT 93 ogo
FGIAOF TSI T AEHA! F1 A

RIGINDI

IR AR @ 9F AT TGO F I8 T 754 RNE@ AWl F900 U I AFAE
@mwmﬂmﬂwmm%ijW{a@chﬁ%@me¢wwq

30



Interesting Astronomical Bodies
Adib et al. ® Bangla Journal of Interdisciplinary Sciences, 1 (2): 29-40.
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949 @ (Jenkins et al., 2015; Mullally et al., 2018)|
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III.
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II.

foq x: ffF STT W= (Credit: NASA, 2017)1
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ABSTRACT

Dengue fever, caused by the dengue virus and transmitted by Aedes mosquitoes, is an escalating
global health concern. Predominant in tropical and subtropical regions, it threatens the health of
millions worldwide. The virus comprises four serotypes, DENV-1, DENV-2, DENV-3, and DENV-4. All
these serotypes are closely related. Symptoms of the disease emerge 4 to 10 days after infection and
encompass high fever, severe headache, muscle pain, rash, and bleeding. While dengue fever is
usually non-lethal, the infection may potentially lead to severe complications, e.g., dengue
hemorrhagic fever (DHF) and dengue shock syndrome (DSS). DHF and DSS can be fatal due to
internal bleeding and organ failure. Aedes mosquitoes, notably Aedes aegypti, are the primary
vectors, breeding in stagnant water, predominantly in urban areas. Travelers can import the virus to
non-endemic regions, sparking local outbreaks. Prevention of dengue includes mosquito control,
personal protection, community engagement, and vaccination where available. The global impact of
dengue is immense, affecting over 100 countries and endangering half the world's population. Annual
average infections reach 390 million with about 25,000 deaths. Dengue fever is a consistent health
issue in Bangladesh and has multifaceted impacts on the healthcare system, economy, and daily life
of its people. Ongoing research, public health measures, and effective vaccine development are
essential to mitigate this mosquito-borne threat and safeguard global communities.

Keywords: Bangladesh, dengue fever, etiology, symptoms, treatments, Aedes aegypti, Aedes
albopictus
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(O GET AT, 7%, [BiFeT ¢ gfoty: IRemed
FRICRIN 930 SR BIEH

SR

(O GF, (O I 78 GIR Q% =1 7T o G @t 9ft [y 71egre sy 95fo
FIRLAT Bt dfs %7 AN ©F GF A0 JISAT GR GAFRT AT
IR Sy 9T TAFISIT A RER ¢t 011 93 SRR BRI GTEDRe wicg,
DENV-1, DENV-2, DENV-3, 43R DENV-4| 3 JeT0 *FEF F FF0 | TREHH 8 [
So i A@ oPIdd TTF I (1t (i Q3R Yo B OIFIEIGR §F, B FIRIRIRA, ¢iffico 7,
T TIIIG qR TP I&10 0 AR I8 (©F 57 AFIT 2= 73, Sivaot @t
et aft @ QEIEST 7o (DHF) 93R (OF *1F Pegia (DSS) 93 Jeo! FRINS SITro!
IR AT FA0 NG| TETBAT TEAT GR TH-0FE FEFIEO! AR I DHF 9R
Dss-9F RO TS =0 M@ AT (Aedes) T, RO 3@ 96 GG (Aedes
aegypti) T, U3 SIFICH SIFF T 92 T 490 e FF Ao [ sfice
G2 IV P | OF AT TN FIE 9 @I TFAT Qe (A RGO Qe
R o 1@ ©F Afo@e® i ofem 7o I o fava, Ifesro s, Safes
St GR B IR (©FF N g IR, bt Yoo B8 @RY opt @ Redd
LS TATRATE TN [R917 FE@ 1 IS (©FF T 216 RFAT &l vvo FferE e,
1 G :¢,000 TF AIYET J W1 IRAOCT (OF G G0 [P 71ZY TP SA=ICeId
A SR, IR 9R ILAfEw 97 IZFA AR IAR| TP -GOF0!, NG
fEfPeal, SaI%y IR B0, WIR ST BRI 5T @I 93 @I [ g
32 g sty Sele oy WA

Ferrefer: JReloM, ©F g9, @R PR, T, BT, 9ty geHt, afes
SIARIHFET |
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oft

)|

(©% §9 Q0 ©IRAN A0 WYL | (OF ©IZAPT (Dengue virus) GfSS F FIGE 9
& (A APHAT R SRFAO W1 IO Gl w6eed, @i I ¢ wiwor @,
CTRIE 4o IEIFICT (O3 IZAFIN TR St G ot IR e Efer @f oFe@
(©F SFFT BIF AP KT @ A1, 08 A SRA Go 97 el T@R| 9t 95T
Tl STy T RROTE 31 1 IRATTT (0% 91T 9ARIT @I I AT A¥A0
ArqiceT a1 IwfaR i ety (@ KRB0 wiva wiF 799 FEw! b
TAFATE TFfod IR ooico A I aeE qag Aeers 1o wfofie
ST I STABAC JQIT T TR MR T S TRET ATTRAIT TG (00b--
203R) AfOTRH GeTiR 8 WI5PT AT (O, @I SRYT 8 JQIR FBIR SHFI A (Bhowmik,
2023)1 i IHFIER 33 27272 ARE0T o6 o M TPRET T30, s
o0 AN g, I AEe STre Jf 6T 8 WHIF AN AN A0T 9F &Y A;
(Haider, et al. 2023)1 9 327 *fRFEO A SRR AP [AGR IR IFAOTASEAIO G
TAG 101 fOT o757 a1 (IRI @6 (BF @ 8 Jgy AT 05 AEH AHH GFOS I
AR 55 IRET GIHFT AT 4R 5,000 TEAS @ AW 93 GE AEFS @
(IT= (Wionews, 2023)! 0@ &0 MY &8I0 97 G NG QX @1 TIGE TITF AR
3R (OF (G @it S S3¥ @3] WF IBANA IWE Ao B (vaccine) @R
et @32 ST 771 WS (FraR 92 B AArf dfofmm §f® s@ g3 e witerol
MBI (Khetarpal and Khanna, 2016)1 93 2_GE (OF @R FRT, @ afe, Soye,
fBfPea o g3 effory fAw wiETsar st @

©F g9

©% G I SRIETe PRI @t @ SikRI 93T RNA SIRIFT 93
SIRICH T A 9fSs i1 gxido  fes qrersifod seawrae ©Ff g3 1 93 e
PP SIRFCTI F& ST AR Zika BIZFT, Chikungunya BIZAM, Yellow fever B3I
o7ifm

L ERER
(C% OIFICH BIR ¥99 W@ DENV-1, DENV-2, DENV-3, 432 DENV-41 IR0

3003 A e 4190 DENV-3 4357 2o &, 5@ TH@T Y i DENV-1 9
DENV-2 #Gif6d SIRFICIT @ ITo A QI 059 AT ME 97 DENV-2 &4id
TREIIFIR @ S TR 015 0D T ARG DENV-3 EIHT Fearat oo A
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q S IRACCT (@I BIF 7R *AG AR (Kayesh, et al. 2023)1 9T FLIE (CF
HASREIT 8 TINAGIOR KT TG B! (0fd IR®I G0 I (©F @I @
Afo@Esiao wiveol, @ wWifvIfG Brides 9aBFES (ADE) 93 S8R4T BRI TE
OE S0 IR (O, G SbeTorR FE IO GES [T FEAT 9R Ja
T T AIF SR

@5 Goyef

(O GF >08° TIFARIIL I WS @R (0 A G Sy I, IR 9R wfg
SHeo I PO AE SYFT0 67 @ Ao MTd TG (©F G S W 0@ AED
cF@ QIR Y Sgfos A@ RS wRE 4Eet o i@ Kol @ 36 {eR
QOR[N (GHO WIS T, OICH (04 SO0 SBRAT @R A1 TSR S OIS (©F
RReiEes e (DHF) 3t @ X35 g (DSS) I @ M| Q@ FJT (S TIbIEI!
(platelet) T TSI =HIFF [RSg @ Io°110 20 IR, 989 5 T @HES F@ @©
S| AP @I G 9= ATOT AT SO 7931 s AR O AFS o |

I RFAT HafS

(G TEFaT d4iqo 20 eifod (Aedes aegypti and Aedes albopictus) TF JLIE
QORI O (G TREAT Aedes aegypti AT (07 REIR FI&1 @ I 2 gwifog Fif
R 390 ARECR M @ FfA@ 5610 M@ 93t @G #ffa, T 57, (63 SRIET 960
oy AT A GR 9P @ @ WFE #Afao [BF ¢Gite 391 ({87 F900 AE (ba-»)1

(T OIANT S0 @I T I A@ 9 I9-9@d AR @Refi
WO PE| ORAE TIF WG JAPOERIAER 19 ©iFeE fofif off 9% =7, 93
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SR QT T et &fFefere s 1 399 (©F R0 T 9T JZ FqEa 36 IR
A, 0T T AT QE SR T AJEE 902 @1 G| AT 900 q@CH 1,
I AT GEIRRT @EftE @ $E@ IR GHIE SkRI0R Aol o
OF W TELINR ORI GBS (viremia) TTET R ST @23 (immune response)
90131 T FAI R ISA HeTT FRIGFIRA (cytokine) W3R PP Afo@ Jfcifoe (ofF
IR; IR AT TFief SiF AiFe @fito g #7193 (©F ATE QNP
JIACIEAR  FIHE RGO I TGO F GR AEIEA F A FIAGIAT JIE
AT 5@d R IE A I wFo et eros T AU 9k T
SIFICH ARTY JojfEF =F, OF ©f YR BRI NG FBRANE A ISR ol

©FF AR{T Toporof

(CIR HIEF TFIefer Jer 930 AT ABFIFOIE 0F 6T Oh OIANaE oF, AT
P32 Y08 PIFARIID (8o° GIFBLA®) *14 iR G@EF S i AT FFES o B
FARIA (O AE, I T8 IS "FIEIF o N 3 39 <71 - 932
i (A0S T 0 A 97 BT @INF SEIES WFE A0 AE | GF 0F 8T AP
o @ SR [RSq B TG A0 A@ 1 9% @ FYRFTO T HF (maculopapular
rash) JCOT {F; QO BETifa8 O AG| AP (G @IV 7 ©F qed  FE QR FIG!
@1 O I 0 AG; I =G 1 TO! (dehydration) COfF FHCO @1 @ICE BIF i
539 FIBRIY 20 @ 7 @R 9% I 7% @@ It Fo0i0 0 @1 9f THI
R @, gRFert @i ov@ ©9F ool J7 A1 or T6 A 93 fog o eraibiRet
WA RRA, OIF CF@ @F0F GIoao! 18TF Foar @R M|

(CHF GfGeTOr eTHt

G QARG Felg R O P 1A (Dengue hemorrhagic fever, Dengue shock
syndrome) 4% QICH @FG7 I TIRFIF oo J&7 TTod | 93 TR SO OF
(It [ (O @ 97 AR 9 79 I8 0 i@ IM I T 4R OIgod 7, 0@
af6 =A@ I JTO! (dehydration) COfF FICO AG Q =G TG TIpfEPE AT &
ISR AT I T @E ITA0 Y0 @ 92 A I, JAR I ARLFR ARG T& A0
fi@ Freom Ju wfolie wiEFor I RIfTeR @ @O @ 2dd 9R Fo A
(tachycardia) X &0 - (O X5 G (DSS)-9F TIOF TFV1 @R 9F 1w
3 IS 9R I @ @O A1 AR Ao @ e AfFats $@ @ Aa
(oliguria); I Fefd a1 63 *F o7t @It ofS wibe ST 9T FE G AETH
CP@ BEOAF @ @O AF|
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@15} ¥q1ted @ (diagnostic test)

>. fFerf GEfe i sfeias ¢ {Fomsa (RT-PCR): 9Bt Y Jferpea =1afo,
I @NF I0F SIFICHE RNA 97 TARRO ¥A6 30 990 W1 4 REFT =T
freftite /eE 167 93T AfiFm @aat @ Ty ok s el dfofaft s@ 3
i @ Si3Fe™ f[ie GTEtRs Rgaeil ¥qre 3300 @

2. (©F ORI Ns1 WfBwEd &36: 4t 93T GAeRF-gE INOETES st
(ELISA) Tt @I I0& S-lotcatto @fiftd1 (Ns1) s S4f3f6 9w @1 NSt
©IAP Mo @ @@ 5o <1 et it RPiofs @il e <dre 91 T[]
FFAT ST s Gt TREE T 92 wo @t @ Jiy $90 Q)

0. (©F ARMGFIF (IgM) R ARG (1IgG) MBI e 93 iy <@t
CTRISHIT SHICTIET; AT (O BRI A dfofrg TR Sesifio ariftifeftm
SRS XAE @I 1Igm BT Siaaed @S Td @ 305 84F0 [ 9R I
FIR K@ A 196 WTIBeT SiRAeH Rwoa A i@y ot gvid S|

8. ¥4I (plaque) REITNA TSI B3% (PRNT): PRNT (0 ST 9;
I [feq (©F ©iAM GTEIBIRCR R neutralizing 153G Jar it F3co i@ b
Q@NE @t effo@ Faor R sTRRro 3@ R e CTEBReR {70! 9HeisTE
T b0 a0 1@

¢. T GRPARSF G35 (RDTs): RDTs @ ARS-P-FF G30; I w0 AIF
TP gvid @1 Gt TaRTo NiFo-[em! et 350 1 92 R[reefd @ 3@
©FF ifSeea It SpiftIfe XAe @1 0E oI TREWTAETo! O3 fIg30r 79 5Ty STa
I Al

Y, FAHT IMG FIST (cBC): I8 ©FF sy 4t @A f[feiE NqEHIR R 77,
oY8 936 cBc B3 AT oI @HEIIT AT *de FI0 N@ @[, 7@
opiaid ARET (platelet count) SEAEITSIE FH ST (thrombocytopenia) (B
TG 90 SEIT @RET)

qf5 =% 97 oFg | @, @t Afam Aol 7 «[F[ 97 (REFFCF RS 3
*FIBT ), AIFNET 2T qR I3T0 fAvE A5 8oF [T F@ @R St
W32 Rfeg @R 79 A TIv@  9Fed BiFTs @ @t s o) Ay s
AIEAI
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fofeesit smfo

(BIF & (it fAfie erifeizar fbieet @RI o@ Ig IPIE @ =i AfRed
QIR wibeol efowiy TR0l FE! HfriTol dfowied s s AR oFe AR
&=t wors wwgeld, Ko 9@ O @ g3 9= IRF ope@1 Ao Siqor T+ fofe
IE JC{ SR SPEAIRA I FEE FGE STINRA (intravenous fluid) (8T @O A& 1
SHEPIR SY @I WIRGIRAEIETd (SrRfoEe) §3 Fa0 9R NEFF I IO
I AT TOT TT-CHIRCIT TfT-ITFIEER it (NSAIDs) Qi Bfbo!
I O FEiod JF IO @1 R QR 1S g8 BiFem s 3 wwgsid

SFOF (T THRS @NE 1 0F Siverol 6T J IR 01T IO ST
FEEF O @ 9FE@ @R S0 7%, o6, e RERd 8 agpiass
it o st s oy @ @fod ©F @A o (DHF) It ©F X5
R (pss) 93 Jo! SibeTof (e (¥ OICE & WF'8 B 1 R 8 g e

T Apiap AT wfoFar sE eie =AiEs [feg s @@ oo 6T[
FBRAT @G IR qOFE@ et AfOBAET (platelet transfusion) IIF FAO W@
ITA0F T AW REAEREs ARTT @ 97, 07 36 AfSF4T (blood transfusion) FIO
A @ OACETH SROINTOT IS A0 93 =P HOEY T T SISO MR 0T
A5 90 @ @NT 9= @B ARt 3@ [T AfRER sy o 3o IR
3BAW (Icu) 8 a0 =@

&, Afomry

>, 3T fazrae

o THF oA FAef e Ta1: i 3= Aifao 7 #icw) oiR 3T wedsiied
WY TR doqq e @ 9, @@ ¢s3 TRIN, T 01, RS A9,
T, R @R adie @i MY s B3 2@ W @, of RosiE
ARdq ¢ ~IfRwiET FivE AgE 90 @

o AT T FIT el G I I AT FTF1T Agefs o IT4©
X Jito T G741 B ATeo af AF|

o TIREHIRT IRYT: T Toimro QT TfSHIZT T T 3 [EHAr 341
@O I Tt I 70 TN A6 A@ @O E|

o R 8 Nt I3F: TFT G A 93 T AT 0 I AT
3900 1 AIE OF S S 8 7FSIF A9 QT I @O A
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2. FEIO T I3
o HSTHIFTS GIPIS: @ STANIETID T TAng QAR AP, @I (©lF QR

FRIEE!, GT FIISTEANS R0 T, 7 2015, @ret Q3R ot IJRIF 341
Q@O AA|

o T @EIETS-9F IRF: BT 9 QR CIMIE GEIET IRIT F4 @O
A

0. IACIATT TR

o qeIFIfefeF Afitrgol AbRITSIA: SBRy TR doqq gqef ffvo Faf 93z
of ARHE IO TAGodo!l (off T4 T eFgf @ dfo@ 8 faggd
T AGOAO! AT Q7T AFANITS FHD (O eifor@is TR offist
HITq PO AIE|

o Pt S8l SOt I [feg Rt dfoid Rres 39 2@ wdiom g
(OF 2l IR AOEY FFB FHoAO! I A @O K|

8. T JoFol: (TY-JAERF QAP TAT FAO A (O TGS FA ool
QGREIBIEGIET

¢. (O SIIFOM: (©F S RGN [eem AT J7 ovd @ R 0@
Q3 SJIPPIAT HARETONS FRRI OIR WAWH Sy Ao e Roweld  JErae
O @ PRIEIE 399 7R T ©F onfya s3t Fwz) IA- sy offsmt
PRATSEFITCT PO (Qdenga) YR FICH AT @TelfFA (Dengvaxia) ST
267 TEIT (FISIT) ST 6T ST AfSErTaot ¢ 36 Tibaoly 49908 wiermt
(Thomas, 2023)1 O SJIfFA 207 Wi @ @R 6T WfF AR SAIT TIFaoR IRAE|
G T2ifO IR Q32 HFHHA R FRAMIOR 9 qQd (@ o WifsE
TRAE® TR T (@R fAFioet 3R IO (safety and  immunogenicity) oNiefs
f3faerier Giae JieTione SOOI ST™91g @R (Walsh, et al., 2023)|

o, SPNY T I
o R RO IvNAPT ARROR sy o oRw S wEiey
i e IR AfSEIR @ SO T of WiF A@ G I A
ql1 SR AT IR Bacillus thuringiensis 3R [G (Bt) A1 JG R
T ARG RSTFIA (larvicide) ROTE 18 @1 9B AR FF (Sukesi, et
al. 2019) YR GBI (PN 2YFETO MR BAMA T AR (Shishir, et al. 2014)1
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o I IWIFAT AYE (Sterile Insect Technique I SIT) @ I@ RO AP
o™ TP 1AR A8 ARRER B21F 93 &SR T8 73 (Oliva, et al., 2021)!

o GeRIfPAT (Wolbachia) AN IFIPEOHIT IAPET T4 (©F fOER I St
R (zhang and Lui, 2020)1 9 RFT @Fg T[BIF@ AR@IVRT Wf{ F0cd]

SoNRIT

(& AFSEIHT @I TR T (O BIRACH REAT /A TACHBIE JAFFo 4T [t
IfEo, ANEH, gR TFIE TAMNOR T 78I (O AG@| O (©F AOEIEE TCF
JFC 2T, STANIT T TR, 9R TAF [Tl S wors oFgsfi g
RGN OIS JIBISFT TG F1 G NHOAO! Jaed TG (©F Fewaeetq 4
QIR SAFIEE 879 9T gl FAE @O AG|

(TR HIZSIT FAEIR T S50 Al B4R 7R g FE7 *Mov=t (7 9
TGN AT e FE1 | 99 qEP IJER TR (©F @A 9 T Jfaw $AE Fowis
(surveillance), (G IR et Ao, Sfro it fags @, @rst It
et Soige IRBIoAT, FFg IIJHAFIT BFfo, 9IR ©F A fy 9 AR @l A@wH
ST (Ong, et al., 2022)|

JiseTert 717 el (Directorate General of Health Services) fATdIT (&5 @R Y
?{T‘E‘%ﬁm Pocket Guideline for Dengue Clinical Case Management 2022 (Revised) Ao
A (DGHS, 2022)1 BT (&% Bf5 wAfess It 73-9fet Tiol IR JPIY F1FY FIH
IR et o Retveid =3 o i@ 309 +AfRf%fom @ fAvec Ife-o o
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ABSTRACT

Bangladesh is one of the most vulnerable countries in the world due to Climate Change. The
climate, weather, and environment are intricately linked to the rivers of this deltaic riverine nation.
The societal structure, economic development, and public health of the population are also
completely dependent on these water resources. The world is already experiencing the adverse
impacts of climate change. Bangladesh is no exception and is facing the impacts through three
main pathways. These are: Water scarcity and intense droughts in the summer season, increase
in rainfall intensity and worsening floods during the monsoon, and salinity intrusion and water
resources contamination across the coastline due to Sea-Level Rise. These impacts have
collectively put the water resources of Bangladesh and the dependent population at great risk,
from the foothills of the Himalayas to the coastline of the Bay of Bengal. This essay is an effort to
highlight the adverse multi-dimensional effects of climate change and the challenge of future
water security and economic development in Bangladesh.
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SRy AT Y3 IRAET SAfTom FRreet

SR

Sy ARTOEE e SRIT EE Ao AREI-ReAmistg ordefer Fog qreord
PO | GUICTH S, ST, SiRied, 938 AT s feld 3 qimmgs crots A
AT Y T g3 AR 93 (O TGS @G, IAo Tgad 9IR STaFEy 93
AfETioE SsfF T fei@ ferie Ioamsie o Red sk AfFToEs @fies
AfFARFo =1 SERRY ARIGT IRATCR A7 TR T @ X AfoFa Aok [BR
00 A& Of @ &5 AP A 70!, JifT7 vwol, 93 SfoRie F17 g39or; I @
Ol IB+11o 9= I A0 o=AlD; QR T ol Jfad T e TR SApeet
Aol GRR AT 739 I 9 delel 9P KA Ao Amert @
JENET TPt 4@ AT T QR STPTEIE i @ JR67 Je0 @@ 9
AfieTpaiteo sy sfReses faafae sfoperor o sffrm [mrter g
IRATTCT FAOF SgFa-afoperor b ba QT 4717 b8! I AR |

GERIkcav)]

oft

JEIePy AT AF0FEE {7 FiR oo g6 qAags ol Ao A{o @
R AN RIS A0 s 2 92 SHOR -0 = SRR I-21%1 IRAITe |
Q3 (e Bieele Wiod AR 2fSE iR 15-g7@-@¥dl (Ganges-Brahmaputra-Meghna
or GBM) d1IF @RI @3 90t ool fRRAFGH vty (F ©iFo, Bid, @iieT, 93R Qoid
ALOHIT (A &ffd e IR0 wfqo A Serd @ ©ifteo f4a et (Chowdhury
et al., 2004)1 IRFCCI A fAstor aeaered wfFa aRFEe o ehREs B4
SN (Akanda, 2012)1

IR TR IS 21T da @1 W3 [T TRy oird SRR,
PRI, Fer BesimA, g2 sAifd sifr iy s 93 97 e O ErEfRelE
SN (Biswas et al., 2020)1 IRFANTCT AT TA-TlA GR FAAFSIE WA AfFT=m
P @S Yo AT wroq B3 RIAA (Getirana et al., 2022; Akanda, 2012)1 93 TJOF
PR A G IHEH @RI oA 9R T A 21> I RS FES IS
e A4S A4IA0 IRoATO ST et oI G WG (A P Q4eAt it Pz
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iAo Tote faSaien 1o S wite 9 fagreret Ao $90d % @y QIET 41,
NG, 8 Mo IRICTT Teotma 2o Qo) 5 of 90 PHiE Iisiort IsTE
ofb-fes IR TIZE ST 2@ Vo, I TT0 ey +Aifq CIeT T 79 F91
(Shamsudduha et al., 2022)1 8, &% @@ gI$R Alfqg @iT 3 A JRAIoT 9k
A 2T BT ASPANT GgIor AfkeEd 239, -6, e, 9 TR sfifaarg
93 faor-faafdo IRaEy A RET wEoR j@"ﬁtm THAT TSN (Getirana et
al., 2022)1 3 Y IFATCR AP B IR AT vifswt I87E BBI8@wET™
JIIE @ﬁ@/ﬁ 1Y M {OIAT = (Shamsudduha et al., 2022)!1

ReyaTo airairer Q3R 0T A AER SRIT QOr e [t Alfds 1R st S
Q3 IH-FHG-GTIA TAIF RN (Akanda, 2012)1 OF 43 20T P30 qa7 #ifF a1tz
TR I2F G AR AFTAFANCT, (53 IRAe 997 W@ I@ st st (SFeo Tt o9 Jiey
#f350), TYAT (S I FF@ T R 0), 8 @At TR AT o7 v ™o 7 dig
QI ARSI R 93 AN AP0 A @ BT - IREFF 92 B T
TIRR q7 FRgert (be%) SifF 3@ I3, 3 de% i 2o 7 Ig@7 I =i T
41 QIR JB+iTo 8 AR G912 I2ET G 8 WO & A 6T I Ay 517
A5 Q2 fAFIer IRTTCR &Y 9T FF FFB6 (Chowdhury et al., 2004)1 &S I=F
G AP AMA-F0r 9 I @ I 9T IS I6A! (Palash et al. 2020)1 G2
I AT I, SHife=nm 31T 8 [ieret @ iy 8 @i Soaiet sS@wdt
AfFpifero Tz IR FIFT dfSdiaeErs AT @ 9 RI@ 9 & el

SRy Af¥IBEF A8 (Impacts of Climate Change)

ST ARG ST IRATCT IO T DIl o< Jfa (i) Koo 8o
IRE GCHF NI OfFIar 5 AR : Ty CreIlPR @S Gtk (Imran et al., 2023), 43R
AE® IR TAF oiFa 2fs ™I 40T 0.0b W3R 0.39 Bl GTERRINT @@ Gzl 3
T T IRACCT A TGS DT AR 992 AT Toig o b1 S1oE) 4R
foafs IR =@ (5) ¥% @RI AN Fgo!, 967 o, R wfofRe =R 370!, (J) I
I BIF R0 I @R 91 ~IRTEO7 7o o=afs; R (0) TS THof Ao SR
STee] AP GAPET eRATeor G #HfAsT=in 73 I sthem sy Ao R faifas
efoperoly feforo iemer Aferiom o8 g3 okwe fmel g3 ewgf
ARINE FG (Getirana et al., 2022)|

ST FRIET 9F@ [ENT @ I I @ IRt ANL-ATEGS @ 4% 93
AN SINATT 932 FALAGF BFIA U2 A= TofF ISR STl IR
O SRBIET Siacd Ieme SAifq fAsierer wird R afol opPTed B9
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RETTE (B )1 TR SeRRE T 9% G fS 327 ~H1fF-Feor ot T, SRIE @
A ST SRR Toid (s I@ 9 A7 g1t I8 A o 9t qedfist oat
IR G AR TAFE GEPIRYR IF @ARE Teid M7 3@ IR IR Tqu /&
RS *Mife 4T ARG B9 Y6 TS dfope o |
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foa >: 7fpd YRR 92 IR G TAPTIRT A

AT AEPH @Gl TP T GO TAFE HAPRCIR e AT
BT SN @ FRDT ARTNT Gl Ik IRANTR I, TG 93 oy st
T AR @I 2fist 49 GR IPIF I [oTFeR 8ot A @& (Akanda et al.,
2011)1 % AP G S8I-APBAIRE IR wlRrd-sifF5aiec Rem sfifqg ool ararR
QIR OIF it (74t IR SIJ1E I8 AP (e d B8R-oiF, d-5(4, Q3R GIFTa estsifed
A Y (el YR I DT AR A A IR0 @R AT (e IR G=Io!
TAPT QTIPICENT  FIAEOR PR 2fOI=T G [pHireT gt oo, [etw s@ @ei|
- ARAREET {ETar 93 IR ot qarer, T 1™ ST, FER @R SER,
QR SAFIET B9 dol7 M4l I (Akanda et al., 2018)]

Q3 A, Ao AR OFa 7 (Sustainable Development Goals) STSIAd
A STy RO Q32 of e sAife fAsister q<fb efxia 94t 20 Afoio i) sy, IR
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T, Afm R AR Regs AR srreEt oerRR ARIoEs B9 sl
IR TR ARG @ 9@ @M @8 ARfaFeiR AMfmimm 8 5
YR iR %0 A G1R NI A@IIMRETS 7641 47 @R @R, Rety 6@ Seraiy AR e
I OIRIGT, O 3, 4919 d9901 I, TC (FF TR @REETO AR, FAw
{Riico Sigot I, Y92 OF A Twd SHol Id R TAPAT G AfT=ier
BIg b U2 RO @ GFI DA AT 261 G0FE AT ©IF TG
Commonwealth Scientific and Industrial Research Organisation (CSIRO) 93X IRATCH
Institute of Water Modeling (IWM), Center for Environment and Geographic Information Services
(CEGIS) FLEIT 2058-97 &M &M<y (Ito A (Kirby etal, 2014) 1 T AFIY LT
Jo! IRATCR TIPS TR ARIBET ARSTF (projection) AfAFHD, qR BIOE &I
qo IBAOT S-% IS FBIY Ir, W PICAT ¢ 2l 8% FJOT o (77, IS I
TRRAR QP (Kirby et al., 2014)1

Fe{f6F @A TR JET IRTWMH Institute of Water and Flood Management (IWFM)
QR ATOERAT ¢ @A International Centre for Integrated Mountain Development (ICIMOD)
QA a0 g @RIt SeRy AfRET [FeiR Tt TR SRAIRFR T4 dek @A
AE G1 R AEF0 FE® (Imran et al., 2023, Palash et al., 2023) 1 SFEE 93 A&
Pl 9§ LA A 707 ¢ oS 4919 90!, T3 AP Big Jfeio ¢ 91 #fRiEfos
WO OIATD, YR BHAPET THNGO! 2 AfFin 73T - ¥ f5af RIy afido R el
AFIFOIR IR AT ST IR0 FA0 AEF oF 90 fEpar Fat
R |

TF AP +Aifq TT0T (Water Scarcity in the Dry Season)

JRACCN B0 *HETHAT ST G4 AT OO TOF-ARGT G- AR ARG
SCTFIPOSIE A F A0 2 (Chowdhury et al., 2004) 1 GTCIT GIRIY ARG 938
RS ST Remeid ¢ 3@iios R wieo | a3 3fBsiicos ARaNT  Afbaree
IR deoo RGO @ '@W—"’j\?ﬁﬂ@tﬂ 8ooo ARG *1¥8 2@ AU (Akanda,
2012)1 43 A, 42 B0 FTO G (T CTDTT - G2 BT AT AR TG ;1 A T
HLT TASTENT TR QA @ T S AR s F@ I (ba )1 [Reww 3@ st
AR QeI SR GR TOIOE  IEAY I @RI (T SeF-ARpAIec, G2 -
Afpaiass Sig AT T30t 932 TS ffFerem Aevelr SeiE Q! (Getirana et al.,
2022)| SRR ARIOET FRCT 93 % AP AN For #fs wiE Sigos @ IRl
PR MR JBiicog ARG @4l IR @ T/ T @I oo [ A1 992 J6 =8
ARECT BIF M7 51LP6 932 17 dfoper AfREO toff 7 (Hasan et al., 2018)1 SaT G
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TIAT TAF IR AR 4 QR I @ 9% @AY 2[R0 i3 e ofs wie:
3@ R (ba )|
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Flow (m

TR QR o FBRy IFNSIET IR, T3 SeRy ARIBER MfAfeF Toe=
ST S IIENTCT TS e WIFod ETo s 5ifEwt ofd @, 37 Pt 2oy
i3 T G TR (Getirana et al., 2022)1 ReTT X, TEI-AFHAIEE W @PEF AT
qiofoniao Tryiefs oRe A QerEl o 9% ARIIR S8 Jell AR, ThE!
GTPIE B0 FUP SEIAT AN A SEE @@t se|ry ARToEs goaw @ geolq
EINIGN

JieTierey goreg +iifag B9 3 @ @ Bt IR 93 &Y Fevo Aif I @O A
DIt Q3R AT o6t goog Affq fofie 7317 932 $o@ I@T AREH CTb TRIA
ey AfAe afofie T 93 @RI, SRy e el aiple IR,
qred, Al AfqT ety 3R Sl gorey +fifdg B@e B2 gel e ofF
TP A I AR (Kirby et al., 2014)1 IY AEIH ARIM, ORI T AfF70
IR s o 391 ARBET BIF (extreme) F@ TR ©1F 3T [ RIFY B4t
PEARI G2 R, LS Two! Id T STy Aol QIR TP oece oTfHE
-5 AT TRIEO! fa fAcrs AT F91 @@ AT Gef g4q Fnefe oF
AR AN ToiF TRl ARRSER doRefins Soigid F@R (Imran et al., 2023)|
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It @ I3t ’{Gﬁ"’f (Flood Hazards in the Monsoon Season)

I AT 9 fAES digfor 2dfiel ARAgS IR o=y G
IBiicoq TRt TR 992 TPIY AP T FeIE Ao oF AT 9= A TRER 9
ARMEOR (O 27 (Palash et al., 2020)1 92 ITT Y FAT JRsiicos IRt Ao =7 a1
AR SO ot BIFT, @A, 8 gold R ANIRe e Swis o™ikt
(T IETANE T8 AL 3= 6 A T (Akanda, 2012)!

A Q@ G659 *18 IWo@ duio (IRAmet T A1 AfFfeo) 93 TR
BRI S oAt e I8 I SfofRE M &R @ U (Palash et al., 2018)1 IZEH
9T A PTG AT o1 oI APIST (et SYCR T RN S 1 qrot <qt
A o 8ot +IfR TR 93 TR SRIRFENT @ T8 57 50 <7, of IFAa
T AFFOIR T 2[R IO IE 932 IP ARBGT A5 TG (Palash et al., 2020))1

JiTIreT ST I 2t (I A 55¢8, dvee, QI TRATE TAE dob-a, dobrb,
daobr, IR 009 A 93 RIS GO R @l FYR IFT FIMT0 <, GIAl
I ST A Ffero @ IS T AT @, 99 IRY I 9 2 it Foay
| RO F@ dabrbr I 1P X7 7Ifei Aife A ofeid IR @ et A7=81co Hiet
g @ 23 T Iy i a7 a2t 97 1 93 27 T 14 2008, 009, G2 04
I BIF ITT ST ARG BT X270 T F900 7 !

SR ARIOER I IR @R 3o 91 gdfieR vRa 3R @REr sifFea
O UF FER (Imran et al., 2022)1 90 ¢o A o IRFF T 2R *feTBar @ ot I
@, e BT SIS TYR SRY AT I CIAR (6 - 0)1 @A et o I
Q30 IC T AXF! FH (0T, CHIE FAfodFIE &f fod @ B IRF W92 7959 I
T97 2 (741 AR (Palash et al., 2020)1 9 M AR BT Sigot I’z ey, T
ToFS Y9 T TIET Ao FIRCTS Tolq Qs @ AGT Afeg AR g i,
APIARY BT IPIF ATFT AIFOIE I IER (Kirby et al., 2014)1 GOMIC, LS
oIt T4 GIPIE T (@ @ AT Alfs sifEiie Af§sa at et g 7 st oo
] w0 YR 99 94 Y7 AREGT Fioaq 0=

9P A6 A@INMIT (Imran et al., 2023) @Al (IR @ WV0 QT WEo A qlofnT
AP RS oo Afe I k3¢ RGN Qe @ AIE 953 T AR
Toper et ST oIt JBsifcod e (9 s 7 0 RfREET 9fte o) dfo
IS AR :.x¢ T Jia M1 ey ARG PR, ANGFOI AET IRATCNR FA-F7
IR GTPRT YR AT ({5 OR AfFLIR I AT T =9 91 20 (Kirby et al.,
2014) 1 SERR AR SHAGE SRS IRATOR &P GFT TR TP 4 AIGRE
OfF S BY THAT @ ARIR 37 Slqor RO ST IR M7 SFad @I 9
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IIIT A TEF &F IFT ST 9R FoIFAT AMCFAE (T 99 @ Bl 97
TP T IR ITF FICT @t QIR TN IPT A Tiao 57 Ffog AT
MISEEE RS R G T

CHAPAIT QAP W’i’(‘é? Wjﬁﬁ (Sea-level Rise in Coastal Areas)

oY ARSET IR IRAGOR ANEIT TS TRY A SAFAR ST
TGO BHOT ([C0 9T U= AR (Eeeteico Afdsr=iorg 73 Il 93 T6a1 Feetd
SRt I ER @, IF @I O (F IQ AT AR A1 #AfFad argieas o)
I IR (Akanda, 2012)| SIFT (AF I@ A 4! dico FRF T I €F @A
Y 2R 4T O TG I I, 047 ARFI-AFHIIRETT TIoF A9d Tar i IR
FYAMO T 43I o AR A7 @ F900 1T (Babel and Wahid, 2011) 1 9IIF S&1q ([T
I T AT AT 2[R FAR PR SHFAR ST TR I QI @ T 4 STgead
e A A Soo RETRABE ¥ (oo &y @ WP 9 STA@ TApe f[feg
SR, A1 Q3R TPIP A T FRIGOR o e q3k [fE Ay orer AfRaRro <3
(Getirana et al., 2022)|

AT SAPAT LT THAPOR TPl FoT0 22 B I =1 (5) & AP
TEA (R @ S qReEio AT 2[R I SR IR Tqu Q@ /NS AT d@™
IR Q@M MR, (R) TIH BT @@ SR I 92 TN A FA9 S=IREF i i@t
TOIE ot Rl R 26 T Rfew Toipemd @ RIS Qorisia +p 9 goreg Al -
oy -] FRNGOR el 70 IR IRET R AP0 ARpIRee aa *fifq g3
JAF AT SR AN, 98 9 @ﬂ_\‘fﬁ AN AT AT @ SO (Akanda et al.,
2018)1 Q3 A, BRI, (NFTe if§ TR I TIT Fh& 92 F_are M IS
AT IR S (Getirana et al., 2022)]

ST@ejed ol Jfaw Req A (el elr @, wipT @R [Rfeg 8sipe e
Rt 3@ IETNET TA$T 9110 o=@ 8 ARG W¥=r 92 *org ciadrm
AR 8o CIHINGH FIWF SwHof jﬁ? (*Ito AN (Sreeraj et al., 2022)! WT"TIW@'C@ 93 8o
CIFORBE Jfa 999 JF T8 SAfdFeid 93 ARAT TEed fa 92 9TFR TP
SFEAF @ UGIARI IPCC (Intergovernmental Panel on Climate Change), I Sifoo1s=d
qFfB oEPTRed, W3R R 9 STAIST I oo FA At 8T 8¢ GIfFBRAGE
U B9 Id I IR A 52.¢% IS TIEAIcS AFE @ A (World Bank,
2011)I

GeERdE RG] W‘j’@? SHOT jf%ﬁ AfielRro wfdd o<Radq (subsidence) 9IR
ST (compaction) RETe Swrd 1 A1 SRR GIR AYEIT IRATCR w7fRpet Jt
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- AREAIEET Tmsjd SHol e ¢ OPRRE FRAreor A ol AEnAr 77, 3
QTR S AT IR FFIHA [ OF F All Steckler et al. (2022) T G FAre{fos
TR &I PERRA @, YO-TGe1 1 FTPASET I=E 417 >-¢ ReGE, T oevond
JE CTeraceT 8-b ARG, 3z ey O AHHF F7 (Borehole) BT »-d0 RRAGH
A4S AR G L5 AR, I T I I QAP 22 QT O w0 @Y1 oIl
TR (@ BRI PIPSTEACS IRANGC AP Tg@=jeod SHof e R A6 ka7 4R
WEFIHER QI AL doF o FT Q|

Totpeera g R8I QeI gee i FTReeo! I i, AR SICTOT el SR
A IIVET @ @ AR, GRG0 IG TR T Ft AT B 7256 @<t |
(Babel and Wahid, 2011)1 93 S (O AiFI-AFHAIETT PRPIE 9R AR I AT
TRIAIR IO A IRATC Feo! A0S @ef ¢F@ 93 8o GIFBRIGH STy Swof
I ot +ffp @ =7 @I e vraram, [t stfes T, @2 S afeafo S
JF YT @ AGIR (Getirana et al., 2022)|

SR HAfFIOEa R, ARF F9 IF @ FRT GR TP SAFAR T FOR
et @R A0 @1 AT AR TIRCETT SAPAR @APTIR 009, 00%, GIR 09
et YT B (Sidr), SR (Aila), 9R @ (Mocha) - @F @ SFET ¢0dfR TS
AT AT 9R ICTT FACT AAS GHFAR FACGHS! FO2 00| TerY ARIOAT Fhace
@ TP QR LT SOl Wt I 9 T@ejdd SHol Jad I SAFA
QPR AR 9R TANIRHCET FO AF8 ITE IE@ AT d4FH FRR [{fogq @t
HIPIAT (Sarkar et al., 2021)1

©3RIF (Conclusion)

SRy ARIOER AR IRATeR Hfi@et o ~iPei)d Rya[ i
OI*I@! o0 80 IR 0% 23 BT GreifSrT 3 it g Weifico 2o ™I 0.30 QT
0.0b Y RE @O @ 90 ¢o INFI TR YR AU R I3 @ IV A,
SRR ARSI 9% @@ EF 27901 93 THEOT, 9R 9 AR I AP
37 Slgol Y9 YT RTor T I A=) T PTgee X AR IR0 GO I
b (T 5 O i (5100 A1 9P Y IR Weas ST @R ©I 7 Fes sy
(rainfall extremes) Q13 BRFCO jﬁ@ ANSTN AT TRAR!

TP DT YR STIUO SOl Jfaw ST TINEOT YT G= Al 5517 73]
oo meipefeio Wt Jfa CIa®) B Tquss Ja 932 At SRTaeEs S Sopa
CSETPTRYCR TR M 2t St a1 ey ARROEs SR IRANE Afesr=in
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farster 932 AR epfos e wsell gdelio =@ 93 RRw FTReiR e
ST 263 Bfbo W3R R @ AR 93 TR 899 do Redvd 331 d@wd|

Sy A0 6N SJfRAo TEE I8 AR Teprefed qfo1 TrRemets
el ARG 93 v wrER IR Fe 93 AfFe@fro 3@ I gareEm @ [y
AU G FIAMAET SPPIAR ARECT T 9R Ao TR wEe IBAE
ToYE AT RIBIR TRy ARTSET e SR [ 1 93 AT 93 N @ TR
AT [@d 8 R &7 o7, GR M STPNRT R TR [fog
IFANFS T AR Aolffo I IRAGCR STeRIRF AR ofoImg 47 9 I3t
6N, YR GIR AR FeBAT 8 TAPAT Geiipico Aifd Fgol, +Hifq 739, 8 Fdreo!
TS BN IS TERR ARISET IRt @3 grttefa Siqod 2@ Bitg, 38 TS
AFE- g1 Ty ARISER T T 71 0y ST TEIA QR FFAINTZ G2 gefiorefer
SR RIS R T T3 Bfbo1 92 A F! i@, 8 TIHIF effSvraetet iy
ST RBIAAT, SR AR N, QR TATHINT FHOTO! I T e F41 S50l
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