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:-:=- erfi G, -Ttfu Bs< +qE|[qil{ F-e,s G':ftq q]qfr \e frfis q-'frq-{ {r{fs. <I{qK frfus s<(s s 6a66 fraq
:=-'6{ qKW{ EIfuf fr<qnK E(sT )bcc ql-Fr{ )e qlTrlk q].fu-< Prst <nq et,'+ qe-$ <qil{ eiBfu( es frfo(

- 
.oDK eGtT $1a{ r q-a+frco fi-ffi qr6&( qs frfuq ffi EsffiEE qkr qsB {iTg"tlfro qfrc6'fd Rrqr{

:-j,--enr.i 4r< r ,.{e efrfre{ frfis. qtrr{ q-+c"nft< q-lr fr-<nn s m ql<wi qqsr{-sl.s-fl q<( 6qr"K ffi{ Firfl-<

!..iEnI{ Ifr RI-!-s qslc qNc{ 6c{ 1-c{T"tl $^FfuT "fkElE-{l r<I q-T I ef6aqffi "fm{iFt Es-fko E"fq<q, eWfu

?a"i-q € q.oq-{Kct, <fifu e<( qtrtFr$ riqil{ s ffi"f fr!-!-tr "KN.f cr<'[ eqr{ ffi'f Ffrfl{ rl{ e qs-sf $-< uv
ffisqF15"f oq{GFKfre,rftDTfl{f $-flq-{ I

'aqp66qE, qBfu< .s 661 jlqxf ffifEB
.erceb qfta6, q6fur ev ftfu( fdad ffimEB

=-*l

I
fr-.
-4tF5
IWF{ tot}

wffi
ffiffi
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q. qrBqeflqn. qFm s <tiqfcq'rKyfrsT

fut?Eus,fiqr{ q<(<K.ql-.{ qFmEfu r nlT.f fr.e
qt\r<R-T wftqT caflV'iTltr{ 16 gq1ffio {r €3i rfuc.
qFmf{ cq.lerqlm {<rurn c<,ftr ffi !1-zr €

<mqf+ <-T allc+-r dflT CI e.. e1lp sF.r :qzh-.'

cafasi eG <w qTT ) {s io {EK lcfr E eqs
+Tl q-T r 6q-: US, EPA. io)t (air6 Gr-<T s?tri
fi{I {t6P m. ql ftrflq EqTtr-"T Tre fi;r. eKE €

'r'<-<-treg <I<qtth-t carrs qlm qfi sEr R., RB Fl-F.

s$E s1fu< qefrrfus eTATo e<G-yt{ qfufl "rf-{-{
sr{ | qf<l{ qDle q-ref, t{FIo {trqB s.f{T frsq<dK
).q tq(.R qffi 64i'q qFl{.r{ ffif q65, {I ?F
$qe[T{ enfu< q-{r wgts Brets?-dro r <lqq]-rmt, !E
Frfl qHKqE u1{IT{ q<( w{rEr s-{-+rr"ET[E

:.B6s{r{talt Yfu 1|ffi +z{ qlsrq q<( qF frfuv, <Iqql6qr"K qeft{fere. q,{"f&T q-{i qE q<r{ yFrct efl-ffi s-K r

itqqfcqtfuf,oWf fqo-qEtsEvr'ki-flft cq-t r qQFrfl ffirlT&GPKEtr )% rqstffi.qQ31T1qq&{E\'ffqr
-rg qDGs.EEFTfl<tgttqfrtq {R{ir{. Corfrax<t+m, <f Etq{Bq ljl{(GHG) ,{aq{f{w{q1-{stftRqf{ffiqr 

r

,ffi<t ffirclrq{ m <lElm C0, fr{T{ ?<Ffs E*mr{-{ E<qq y<rct q$F e*-1o"1.f Efi-q "Ilffi Tr{ $ Eqrr iru9=NRl
:

'qlr{D{tsflE6nrq (USD0E, 1993) | qfrm, ,q qsroirvlBtermllp eppo-<-mfr"1t {6ffi{Tffi{{rfi<r<{k+,c< r

lflrt,<qKl\t+-fl ) vl"i TRqft-{E(<ffiegmEDEs"Ilqr+{ ffi'@<r<quEr I q6qtflRRcqr<<i<-qmE6qTfl-${
].s[q c*In | {K qv;54 trl-+l e EK "tl6dr ab sl'l <l{ ETqt qruq q,ffi EE qasNcqa +-tm"t r

'.<l\Eleq-'i, <\i{ilT \{]{ qlffi{ 6q.ier{l{ erF-fly\s- I qm )s mrF< ffip q-aqqcBt<' qi mr"l Eqr{ D-{rq qGF s-cr r

.{lslrilB, 'twl ca-E+q R&4 clg,fi{t"f, qF[Ndu qgcs{s6 a-tT{ afl<qt"tks Rqn cog, <s{t ttr+q s cG:kTrE<

. (({lq-{ ccr(F eF or< qEi'EF-r Rqw<-q-{ ffi"t "i'fs q+-{ Edrcffi Fq q"t{ f.uTlT r E-*ar+< *1 E6;qQ<rs.k oelt
F'sf +c< q-{$1-{ 6q.r.s {qq!r"f{ efsRTrE. s-fis. +{qT qrDE 

r

G. n.Ffr{Tg <Rqtmt elvrpxr+lm*'tqrtF r

-affiXs.-<lqElffit lrrl<qrtI, HBRI lsscFF<RT {cT c"nVmtr<tcB<fr-$HRmm<tfr, Frcv$qqffl qvfr-su.lT<r<qK

Tm fres ssrr{ ffit {Nfr fuK-{ sGI Dqcq I \o)8 w6s< qu &rlq{ a]-{fu q{HTfr 1qT{ s 1tt' Tq.pEr
''ffiq{T-slro HBRI q{ qB {Rffi qflq6{ ${r6q q {$Epl-6{'r"5 sFfu{ <rf{sie-tc{ q-qqtRE qT I HBRI e{ qB
II{fu E{FT-AK q-{tic{ erEtcs ffiIil Rq m, ffiE fi{H q1qfr1 ED16a{ <lT,{ 1ft'43tce qc-{ I q4q 

'tr<{Gt66
sqrrE< qss Ecilttl \e <I{.ql-cr{ q-{, {qtlTcl ffis-flfi er$ +=l-cg ECT r stqfgl, qF$T{ e-$rs e<( "rfr q-fiq ersrq. H B R I

e ffi c+L<fffi-T<l-{EK qp$-fl s qft cq&qTvffisaqpsa6 qfir<l-{R-{F{i-tq.Nft?sR+-fismfr-fl c{
ft'qrfllr<TtlKfroaFTRq r HBRI, $Tfue{rrfr-{s-sEqT"[fl<trr<tRsorr<a6Ei frsqaq-5a+tqs6qkp I qDK
€rsl-GK q-{T &&s v-*-N+rR f.c-R s-fl {q eqr 'lc<{ctf iq e R&a' 'rqqKirrytfuTjKm-{ fi:fH qEfr-{ <r+qr< fuq
ffis ql?c{l-oFI T-<l <q r Eromr<r qr{ & s rcvt{ tfrq-fln ersrfl m(.Trfrrql4T <r<qT{ $BT q[-TR q<( {ft
qm+s <ra <l=rqK $r< 6 a1-6-qrfl sffiq{ $<f qcq Et-{ <cfqr frc{ qrrqb-fi o<t <qI r

I China

I lndia

ffi Bangladesh

f Vietnam

&l Nepal

6E,r Brick Production in Asian Country;
Source: US, EPA,2012
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f qRqgl<-{ frfuB{ q'{F G'E!-qo)u F HBRI BstRs "r'k<"i<r-{-{ ffi"i Y"r<.f qs'"66 6<I Rrreq

t.i xx.fi< .qtas.tr;ti Frex +-nr qrq,

. -'r:s.o Stabilized Earlh Block (CSEB): g&< trcrcut{ {l-Gl )o% fi-Frt frftTr trl?r ez?l7,;? i'<lF
:.:: zed Eafth Block (CSEB) ffi $-{i qii I se 1,E.fut15 Bq"ilfr\5 Ss <rT ql-€r-fr, <m-sT Ts'}r'tr <1<E? 3-tr

- . '-il a; 4-(<. gfui.tcr"r <I<{tffi s-krt "rn 
qfr< {KIEI TqiJ R-1, 9frr<fi {<qi] fiTl q<( 6hr'K a-elg

= - z:-< 11a;a;ls;fu<m< (Bq-a.) I

q.', s<, tuand Cement Hollow Block;' 6-dffi {Fi Fs lConcrete Hollow Blockl om<fr <i q-g<<i
. - .:. .- "FEs q$ i {r-] $s sraqi qs{s Rriim stq $r< s<( qfr -lE, ul4 s qM-si gfrrfl{o qI{K618

, - 7: tc,L 4fu ffifca eQ Ss ZgAI +-fl qr I se F$orqt TR qfr s <{q sE?r&-{ qlDT mi< +r< r qE
- . -=i- ez?ltqr {T i]T rs {kcTrrK si-<nNf sE $t-K d-l l ql{FpT{tlfr 6E"IiqT o{'i {EK r ,41 SserEK'iq
, - -. (,. <qi?t rs \oiq frm5c{ qks fl:fs{ (fio-r:) r

- "- -.--r 1 >G-s x-+ (Sand Cement Solid Block), q&r. <r.E-"< qrcc[ 4Tr{l "rfrTft.I FrcTE e<( qluR.qKqle $Vs
, --.. r-rt>fr,qmqE +rfrffiE) firFtZT Em xro-< Non Fired Sand Cement Solid ss ?sk $Ri q-{ I qQrEI

' : '..'? i{i Coiiipressive Strength ("fl-ro-l Q?D-E qrr'tr r Water Absorption $-{, 'fq € q"rflfr (frq-s)

-- -;-:- =i.s m qffi gg: eE S+. Mro HBRI ffi csfr-sj]aV evfrsDm q< 4rq Frcq,n e gGq qIE

- .-- .rsTeiER(p ):8 q<qlrq o.)% (ctrs o.t% {N mfr-$im/ qsfr$Dr{<l<qKot<zoft1oqq1

_:) \/e strength qnim qgqe Pfqltqlt l||€iff {]-{ I q{ SsetqTe "lk-a{.Km< '{<( <IiI qirFi ffre-c) r

- : 
- 

ftrs6 frrar< frft-< vr++ Ui1u cq=l"r{q Autoclaved Aerated Concrete (AAC) Block <J<ar 4-z? MC

- ;i."i sFm< C<{ srT+fr ml. {c[ g.f<\r. fr;r e T<] .{FrTK qitot<-i 6a-; ffi"; olzo <F?K 4z<'qtsTE l

-' -: !- <rfu tqsTs +ii-s {F'i]-G), EIE{, efqfrFTN'fusr<. oE ?frTFr fl-rird ffirGr qa}z$fr( oz< Ad

TDq:iCSEBFT lis , s ,ilre Frr-:6 nfus $o

tD!. q {tD <:rl e i . " 
-aF- ?-. :

JT{ c-. tq
--FEEa'totl

f+
G

\.lW

6g: \e:!-tEi}rTi{aatS+

g;

.tF

ffi

6',
ise

ffi

ffi

6q : .! Autoc aved Aerated C0ncrete (ACC) trS3T: cr{+t$6qlsffi<-cltro
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,/9ffi1,:u
(< l.t{rrl, {r +TTK nqffi s-o Rcqm Ee,4Ih.T sKl qr r qt s$.srETe <m R[qfr, qtEE sraD, ifuTsRm< 6tcf
xrretRrfqq r et Fs smK s'i-rfl q$E ?flE qrqt eerfl yfr-s-f qqftT s vfr qfrG[{$- r qfrco AAC ArE qfe6 $j1€
lrclB {futTqE r +-Kt qt sEerqt cclr$-.Iq qfr-s' s <rn qk+ ffiilc{ F-s, €T'fE lIr-{E €<( GT{ 'Br.{q erqe fi.f
w-{ I HBRI-'q <6fffi q$E {ffi 3n-fis3s1-q5-qa1-4 KT{cp r {l?EB $rc-fr{ Capacity 200m3 T<I<-qee r<6qrq cfiFr"t-cD
qQ eT&r. ffi"I c'N,fr Eq"[q{ s-,rs {rrit"ffi q<( {irqrelft (frq-\e € q ) r

HBRI- e{ esr e{ 'rk(<rl-{k< rg <rxqF+fr fif"i qm€t Bqrffi ++ {<( "ff"imFi {Kkqr"f RrFs. ksTftT tuu\r.t-
c-<-oft s 5a'a3-5'ifr "Ffrzr ffir<'RH<i! s p6fi:fi6"K$T<tfl{T "tkq..fu s qra'rq.frs 

"F{N"f ffifl qqr{$r{<REl-&-.rro
$-q ffirE BEq'$-fl r R&g ,ifir+ RR< ffi{ {N,fisq AAC tr+, c+-r<tfrclB e+r+merc h5RTE Stab panet
qcRI wall panel e< q<-{"<.R frfuu $Tl{ <Il'el]-* +.FfuT Drqtq r €el-gts c1+kqrt cq oa6 s+i<r-it" s-o ?skn
s-l-{"{f{I <rTfcq q HBRI ,s{ web por"tal-e ctcn digital mapping q< $Trc{ }rqrst t{E;.s3.f {K r <6fc+ HBRI q<
.k<To'f6i s{ td-< ffi a3 frrq-s-qa fra-q-fr6ns e6acp; $T-R-{ mq sRrr6E. <i$ilfi-| l*I,f <-r"r nr=fu {-€, ffi"fqm$ u,s=r<rdr nr{icr 4fir<}Kiq-{ e <mqqft q-{-o6.t(Ti F{rcq q,{ft yfr-fi <]Rl-cs an-m 

r

flr+TFII llTTciTl (IFZE rl?rlrq csfrfrra-"r+ g3f q]<ryE r mq-qT ffie quf< s STI-cfi Tfilrq{ q|TK6l gi-{iH q< euup
E"i_dk'+-<r3' 7.?r' eP?- HBRI rce Et-AlI frfu< r+rs-ro{o (( frlm foTN qFrsq qrc{Isr{ s qfuSrcm 

'K.T6[o.fu;:l Q5R € eFf<< 1=1 ?- s ffi T;:.:r q5.-r +',qG:r ffi {k56il T<I E(p I Ele qkrrc{ <EI {ls
HBRI g< -'<<Itfr t,-'?=.* a':=;; i?-37 L...,2v.r.;?:7< 

Z-er-o: ?1-.-UlT F1qr xiOEfT q-fTp-<F

frfu HgRI-s p-;= ?3 p'o;z iz :.< C-' :? tFl5 ,-'i--?. < .-F< 4 7--i- -+;= --.a fr ff.".;.:e1<l<pK +-<r
<srq tGE b-)c )

' :r'

fi;q : u fu+cfl ppsm q<{TlsIT fiq ; 5 cltsEl5. $16fi s w{tI{l ifr(fl<lq<fi:ffqqmft
<r+{t<+r<frfu csqlwfi

fr6 r 5o tfr.a{.tqr<sorl<<tromffi
eGurri< T{ r,"i-s

t.

8.

Bell,l\4ichelleL.'Assessmentofthehealthimpactsofpaniculatemattercharacteristics."ResearchBepon(HealthEffectstnstitute)i6i 
(ZOt2):5-38.

toxicology and chemistry 31.6 (2012): 1264-1272.
https://www.athensjournals. grlrevjews/2020-40S9-AJSS.pdf

https://nces.ed.gov/pubsearch/pubsinfo.asp?pubid=93290
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'-r i -i -4Ii'Udrdr q-6{. sTl {]-r<,il | }tq{erff 
1trlaT qfu{ {.lq s .lsi<-l qa[FI s-m, fu€- so-u, .M(-r {fu

r-g-(I' 
=t.iq frq-+cq< qqT fifr r

fr- rb
-F{F5lqa torr

qG& tt . ffixf€s q-{Cep1-fi

ffi

qt{{qrEft-K[grr

ffierE € F"fffir(<;1-s ffiECqt ffiEax-+ew (sq&&) >r r qF r.6 ffiEdlqEsrrffi{ (Goals)
ur wF- <- ic)c qtrq qtB{({ cKKt "tRiq.. qm {&6s qc{RE r eq&& 55 qffit.rq{er{tcr w(&q-e-o,
Ftim- ffiE g<-1 dsqt Edr-{ q<t r qq&&-{ : qF< :q-cr 6 6fi qsB ffic( $oy5s a6w.o1fi5a q-ffql cw-Cq€ El'
rrrm sis qm,{<( cqQ U$-{ q-{.BE {NreT', qqffi q<( {Rr<-ile qtfi-ry< vc<l' el-flW- <-qm <lrtc< r.

ffi:: sEe=1sfrs (Targets) {6{r<rTeEr(.t0qq{Es q<(wsqGTq-sBtcr{{q{-q-{., a1'cpeifr-aq6aRRRlut,

ffi -':'Hq..r s<({rl{ 'ifi-s-fl-{l € <Kql't{l{Enfu+-*r I

ffi 15-sr loE q+l <crrrq q<( .{F 56fr ffi;6 ftrs rfum +il <uq | {m FEreE{ft Er6sr-?r (outcome
EE ETEEICE:

113l i*rrm; s-< rffi1CCI<qK14+
;rr qiil+ s-,* 6+qE {fr<qq<I<.El;
nl:, !m@F€ q<R m4fl-{Tc[;
ffi furryr-{.€fto e Ary&o &&q<s.-r+m;

ntar @3ffi "?.<+ro {g.FI s{lT{I; 
..

4, *un'l;o s-< sg.+e--s-{q q<(,li<B=s c*lsgfrFwlrqc {ql{$.-{t t ll

F;-*-q ffi qF{,rT{ (ways) {Rtr tf,T(R:

: tr'*E-Ar € ql?pfrs E-na-+ qfrs-fldf;

.} @. rBrE. Es-sT q<( Er{t't dF Rrfi-< q-dr ft& 4-s{1fl{;
r fu€ s<R. SGqpfs' s+cq -<rml-*io m-.ferE]-co qqcf{ +-{.f I .

: ??'l-* {E{, <I fr61-E q-{-ftqtK aa -iEi(}i c{fsq{ .rq{er{l6s <l{ $-f,cul I qoco {rc-{T r-6{r bt{r{
: : ?=rTi rdq-rd <-m {-{c[ sTI E(E I qlfirq-<.t{-{ qlTrlBr{I ffi"| s {k;i"q]-{ "iqfu\o BcH"kRt1lg]-(<

.-.? . 
-T=i

il
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<ffi< qqr,.f {o)b qr6q ) ffin66s c<f\, + -w-{ w{q($.K {8 **orl.*t cdkerq r .fu <t q-on$di6 <-s'fu--i

q"T<.m$lt}:iEm-{TR."ir].tieqfuq-"j_6e1ilTI.'q]qqrqr*rlqffioid4iT<1T'eqfu'i.sFRIir}rT.iEGTr'3f}ri":.i,iia"l4

kfq-{ w,is .lEffi .6.;F4(?Bfu 
"imal, frol"frf -1ft -afe"rn "lla*;filaic 

fq'r 
r

,oioco o,-6n. {.($ v.c frrtma. {E.*{ qe-E6ixl$ y -f€i?F.* r qiftqqrE* {('', qiT{,f qlq*q{ .qm qi.ti''s{E1

cel-c< "rcv 
s_fr ,{<( "rk m-+J +k st og"rmr"rw< 1fr<\t{ dT +r< cffi ffil xw-< Rl t"

d].uiiFrs 
'-<-EIT 

q<( S< <ft< ur"f-qr{M.T. OX*fur;i qs?rriT rFr* xR..{ qs-"-t( 1k murr-'i<<'rr4lr6' fr-r'ie +-za

ffi- Rr.t e<( <fu*rET 1q6a fr<r+< ,csB Ers"l-cTw?<ft?r m #o(E r qooo q<( io )8 q< {(<-t <Frc6 u=r<ptori

{.sr. q.{,,.s ss .tsl.q".,. cc[cf \eo .oRr.i ;-;ar* r q*qio, -fu- ar-rr.tfr F-{s qstl \ooo TK. qSr frfr--qtl'

6qffiQo)S4urq_glF_ob-bofrFI.<;I",o.**tq-fl(clTi1ft_<ntr'tq.rcal$lTCel.s.rq(.TD-{15EY{rft\,{C{(Eq<(
E6sqr<ffik+g "lIelt{'KP I

EsI )).) , frsPivr e<({fdft{r{L<qFIffi
.. 

1o,9" n.tc.-?;7."11 :;d?-?3;;i1 ot'iO. G..i'p -l<:. xa* TIa'.= 'T6fWi- ':i<q ':frFfO 
eft,=r'{l a<i aB E'sFI-{ Flc'g 4-T' i"

g 41*< .i.,_a a7 , ,,2.3 ,?-z;a;ei x.i< 5;TF.l? i.a 5.]"_, '. 4|7'. {TT' 4T 4i< giir< kea +;fii.. 35o

7,rffir;. +i'gz=a; 1z', fi -{-?=-i' '-7''7i-''- '? 77- '

ETI-)5.I , qn$fr -!<" dTse'ft<e'<r{
.,qogo T.IE-{ ,,<] tr?? 5., i71+r.'-1i_. 7.€r5 ta< ffi ,.<<qi <]<q*r 114.fl?r+T( aq.FI, q'.g.u F,,,,,,,,,,,,,,,+"rcr<

E*fu. fie-m a-6 a.q.1ftaq"r rE*, 16K ::-<r.x. z:z ^?ffi:e--:ffia S..fr=..r{ 3fu f{rrT {CErC<'[rr frL{, 41fr, f+3'

sffi <r*, .<( 3aq 3ifu&-< "jk<-<-r"Tr T.JTQ, 6{i r re qslxm* u.6 ffirn {f,fl: "effi(",'K w{",l6 {. F]Y-'

<*q ,!<( gffi <ifu1-< El<I g1dcT{1Tffi< fflqq6tl AkrfqT-s gr-frR<tf< t" loSl I'KE RniK{{C{ s1dmslll{ $E

w:ffiqds.i{K["l-{ flk<q-({{kflq{s gr<.itR-om c1-mEq,.$*snsiq-1H'rfr-<-fl<rd{f (mn e$F<m$"t)

ca[6s ooo fiEIK iiDi< Eu.g ,{<( t *u, 
"*,n 

"tk<<"t< > frr*,frBnr.< TCr{i <,n<Rf,{ q<q,frs {fi qcr.u I

45Fl-)).e : qg@T{S q<( 6qqqT'Kl-{t

.,qoso q*6r_{ {.<T sgqfuEo. e<( &*,E 4.rr-{,16r q<( {f,{ ffirr q?.",,eF.crTFI4, qqfis es. ssqE riaq u,&

,rf{+-fl{l € <-fqt'H-{ 5;I_st Ik s-flI l" .-fr. Efr frFi"rs r[.l.(E: ()) q-{q$ll"l @< <ir-a< nrctt v'fr 4Fqir<-{ qlriK

q{*s r q"r<F (a.) d.r{ qf<sETI s <ffi"t+l-lr;rrrrk-sqrl-ffi-< a-sis'qsts{qs6icrHq'R({-{w{"ii6{]fr{frs'€<(

aq-r1fr-avlt<sfq4-f,{ |

q$l )).s ,66"54qB1F+ q<\ sr{Ff &Gq'<$d{r

"frrqK aq1Es e AFB+ 'he{ <sl € W*t TtT 1fP Ff,l r" efr< 'aaB 6rh"r {-('rcE; "x5sr;;ii5ft6 e

,,'6fu-6 ,he.. ,,q<*."', {<-Ft 4<'i )l-(<5i'[.i{ G"i{-i;li;r Ei"{iii?E t;'1, 'I1""fu t*=i $<ffi' <]fut'ie)' cli'r.Le-i* r{:i:l

H'i

i;iIfu., eryU+; s<( qT+-r6.{ s{ (qlfir' qreFr.+ e<qq&vc'tr-{'qsi) r"
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EE-qDrerqrro S'miR Rrrtm eX +q&o q-.'1q ffi caryir+i q-{ 41, fi"m-q <r<qs sl-6rt ccf.r frfu qrq, 1fto"ri,
"trtrtrrqB $r{{, <FtdE qe-qqts, orfi+ xrqrqq'rQrw lcol mGrc-r<-o {rqf{ 'llt-{ i g&s. {mrq{ {tcqt )o% frrl.,ts
frFl?-T Eiol e56n166 (compression) $<im Compressed Stabilized Earlh Block (CSEB) Zok +-sr qr I TqT-"T s altt'
Tqti-E-cTt{ <g<m-qft-q {lql €rsrfl sEFs tAr 3q5a ffi5a"1a[q-{ ?E <-<qlT s.-{i qrq r ftfr,'r Frrr< q$-sr rNfr q{q{
{-s ZEfrco F iS rPirftffi rfi-<nt Ef+Cm qr6 a16{a qr<-{f{ a_<i e6q t +rE s Ffg cqfr+' "fftr<t q+,c"f< {1q1 +-6q. q-TCE.

tsr $Tilq .!T.Eeta< <:-trE_< ffiTq€ 4fu-<1-K wG +q $r{ q{.{ .q-r efrlT_ATq q<( uKfl (S&( $f6q-< qEfl eF RGKE r

'e1ffi"iEo 
-<r"iaa. o(;rfr3r36ic:rI=;s<arfu.c"ia lqfu;se lffiqme6rR r 4ffii-,{agTdTg}Ggg"f q..NK

<t furqE arx.[<-F qF.rF qiE,?= 1- plrr s <r<?T +--- {(p. {t< .FrE <.q- E(p furqc Ef&r+< ffirqr sfuar<-s $.rcqi
ctmr- r ko ful2q< <a..zr" : =p1l fi; j+5 <'?JTIir .FT. <F +zq (flry1 ttf-< q<-qf< q6ls"fifr SfrfT1 qpl ECp {I
qoft--d <fr o-Tc< {;strr rz=?+ c=; ?i>qci lfr1cf ER;r FlE-zr qef?rs-K &--lI ErE c<dtIFFE(rs I {TIET v<r+{
qlfrrg4-l-a TGrr dE;I EK;I funi ftgri -:riaq EK Tr.sr aTEf sn-6< s< sTrcr o .fus q-se Ft'H S{rq6;ag qql frcqks
___z__+<.1 I

ftErq q'Err-{ wai 1Cr {krsr qt-{ crET mM $rffi fir*T <Kqr< +-fl q(p r q< +rE qRr+K ftE:s rt<u Gnl srr
q(TCq csrfr 6r* U*'fiqr{-{ qtc{ qa$ s'Ff{-sla-q-q]E-s fr5fu{€.,Em $-{l rN'{ qrq I eFG$. qq16 q6flp <rdqfcffi
e(sr {ai{ qlr-{rs +]rq 4i'ill-{t q(p I qK fi $-]T-rtt c{r{^i-{ 'ffc{r{T 6q{I flm qfi qK {{ qsG. I \,<.[d..< \ol'j
$Tr.{r{.q-{r, <piq e<trq{ cwtq ctGq fu-qeq $'rffi EfflfcqT qm r Rfrrr qarg e[fr-{ q.rc+ft <-<qm< v-+-, 1E< trfr
q(<s6l. rg rilirqf't'l-{ fi{H qfl EtrE I qt{ oFfu-s-rn-q-qttsqE qiltd-r fta15 e51q E\'liqr$Tft mqBo trnqo q.r<

cqto-smrq< <ri6t {Trl-r{q Gffi $rfi{ {iirjT <-qf "ik6"[sr{ s<R.+rr q(}Kq ,rk-c<t 1r+ r

q{oicT{ qCfr esrfle ryw1Til-s e<T cqrt qrp r {KF6l $TI E(E E-qrs"- ct-rl< rrb <i ruq Ehtd r s-r4 s{ c?l1_{T

s1xal-lt+1, T{E.q&r{ fi3lq(Es-{r+e, qq<ftif{ft'q+ &-.TfC{ r*E<q1f,r-< ffi1{k<-6 41qT, C{E-q1v{54-{<prfl{
E-p qa-ro €f6-<]-q-{ qN'i "rot s<i E(p {I I

b{ 'Itr<lftfr ffifld-{f c{lor.do qGiI s--m IE, {NGs \e qcfr{G?F E-m-q @-+<q €<( ss1s fffit RfrGrT"f
qr+{c{ d5K'ry<^ Yfr-o frr<mxr itd-lt <\i{Ir{ sqffi E-drri-{ qf\9"ftq s{ FIn-cq I fte", ft&H e1xEac16 fr-5rIg
fi-dnl $flfr{ qqr"K e,o% -qa q$ El.Kemic$ wfr +<r qr rtnr <t(qr64r"K 4"KarEI sqri-{ "Kffi 6.rolftq1-g erp{"f
pfr+t "f+* n-<m {lr< EE d.A-r s-K$ I qeNE, {taaml EFqfEr eg1a fr{n-q, Vfr-< <-+qm "rk<\t{ qd( +T EjTkV{
ctto e<"-p{"rq<qlq<I{cE ak< r frfraie, qtflfreiq-raf,{frErKeil(qrchlc"Kq'Klfir-o qErsl< cEt$ }r(qflEr< 6q.lB

Ei;rq(?rTr< wrfo mcffie qk-q{{ :rtxEo rs {tfuulg Bemrc"r< TI{rc{ qE<K "rffi qe[< \EIr>I o.Ff$T firm{ €l-Ecl

4-3zo ellrr c'm;n-fr< "rkr+lulEqrq.rIerEtq-.rrsqFq', {ql..lfrT e<(,{sftq-fl8{{ffiqas' | <fr,rr 'rksq6[-q)oo

R-s



f
,f.

Fur-F
,''E1*

-i-=. =n t3 ilzcq ErR- qqdlg msfiq]-536q, Vfr s{ € <{fi, {lE "ilfr-{ afoer. afu.aqts .s<an;r

= --: 
=F-.rT ff,<\tl-{ esKqTCq-< <fr"r qkqg+-Q.)oo S-{qlrr ffi<IsrE-T D-Ilmq ffirork-q]K d-.rE qfr

r , .--, :-.. Je-;. <tqfifr, <ktf{, <(T{ € FrrqB-s< slD )s,uQ.rt <ifffiBK qq|omffr R-gv-

-- !' - " !<<r1i-C3:f6q{ grs1{ Ifr' r

3 af?gl-fi 
I

--;

==3. € qE?Tt 
I

r-'- . . i szn qqqsl 1k q<( {uK qEfoK BTff<hiol-{ {fu.-qrcq qorFqq q-? +-rc"t< wv Emrefrl. +{lk+g+,
- -';5-.; 4-t ITK E-*l-q <W'"rC<.$'"f ,!<( {C{TD'<J<.qK, qre$ q{t{f{m {Ts a6a ffi fqs-r"H € {(<-st

- -; -3..-<76K{Kr({ c{l-Tl-fllRT{s.ksT<-t{Ei-{ q<( "ltfr-{ etaisqr{frfu-eR-<"f s-<(sqr{ I

-l-r:i. . - ?*?:.F ffi F--<f4E.I q<( {fr <f<qf(T.{ qqsl 1k. r

. : .T-.:-aFTT(<Sq q<(Sr{{q?rc{-{qls cclm<El$-<i q4idalf,{ ffir;a1e36<;li3;T € Ed.IrfKT.ffirc-<cs

i-E-F_ : :r=r affi- erfr-+-fi-fi <|q<lTrq qBbffr-o qmc-$ <lglCg << r

- . ' : "-5 :3-cff-{T 1ffi I"'f<.I{.r"K q'$ ss ffi-{K {* a1fr-4-g$ e-{q, ffi"f E"f+<"f s ffi"f efu{'r FrT Ta<{6|]-{

- r :-.-;r-.i-*6l,6 85j-q ofutce< nrcrl p I trl-sl, DB,$N, {E4t s <rq.fffrcs BrT{ s aFft' TqcfiE-cr{ ql{mf
- - r + '; flTrcq | 4rmift rf"tS qfra6, q'lfrT 

Tqin-{ +-r2"N, EPrEr qRng< e qel< q6a e1fr-a-qa1 qftqg< s
- =----:lr-:e onq< s.Bfu;Tq-qt+r< qrr+ r <fr"r{kf,fl{r q5qe d-rqq'T{<ls-{Kc{ IqT{-{ s eitt'a-qqH'T4HEft

-i'- 
" :T:'-l<uP I

--G?T ;rt{ qreq ,{El$.K q{Fs fE Wd"f {frCs , gfr-+-'t \e tsT{.i-<q\q-(s GRs sTl q(-{-6q r Ofgeo ffi"t.- . gfr-+-Bt, {"frs]-s{, {q"lle ccR-s q-{obk{lemfcs WsT qqf{ s-{l{ ffiuq 1qB-{ s aftt' TS6IHT If
-'- . i. s rr<-e I qrs@ ffit{ s ql<_$ yfr-s"{ {frt{ I Vfr-$r"{( fr"rqT"W fr{E q{l+.l-{f, Dffi, DU$N s FnqE

- - '?--:F e {tt' Tq"tl{cl-{ qlsiolftq q(E s +-y"txrg Microzonation Map q-fllrr s+q F{r"r< Vfr <Eqr<
, I .-? 4-6< qI|Cf r "lt"ll{rFi qrr*r \9fr qm -R< cr{- <(T{, ft-{rqtT, DIT]t{, :Bl'{{fr(q, <egf, <l-qli.ffr q<(

._,t fi-$"?r {fr fi-s"tr"f efts nisk Atlas w{ry<t s<T ef6TM-{ I lqTT{ € "HN rq6tlft-{-< qf{E q(Els{R.-{

. --j----:.- fuH {k-s-fl-{r-{ Active fault map qflfrr <l s<prB (fault) .Hrs $KI emfq-{ r pfi-+-t "K-<-tr EqT{ \e

- ; *;rrm q-dr E-{r3" Elfl{ lT(<.s"f ,l< ffi xer< ffi$-d-{R q-sy$ sKl mF ?ll-( 
I

-L)oo

-:;-'

a-.4Fmw$



Bangladesh &
z'"\fffi;,.,1,

:rJ<<Ij'r<qql-eTq{HsI{t q6t{q-g.l r qsF{qLTQ.o-Q.clg.l(.truqqE]-sI€{( )o-56.i\5t(.iq-fi"lleffierG.M;[ I

!T'rqK-{ 4lTfgs vl-f,{rcrrc qffi qrq "[R Fq.ffi q<( y-"r6q '[FR 'I{v1r6f qq|-a-gl +z< r q'K fufl x1w enIol,
c?6q.14a11fr<<r 4l-6Bqir{tsmi fE< "rnro{rEcE tgsrt{qHrr @n-q<m-q'tfilxsBe*-vt{yfr-fi offfi4-61 

1

qffiiTrl{ El6f t<-ffi {lEerfl q-etet-{ p5q-s qs<1T q< qsNrq +m frcl @r+q <K"qpm (cBsft-6( fuqr<
, {'lrr{ qfqerqI) +.FffiEi qi<frq I r"K qql<F[ fl< <f n-qffi qEIfrE qEt-$K 'fRq.lt so-coTo <cn y-$e< "fffr ef<n
.({<zrc rl-{ qr) @trcs< xto-eoTo qT qcft "eflAe r fue, oqffi qpq1q6{ "tftsFi 1c% .tsf(.1 <6{ y-TS "fifr
sf{kq-T 'rRrH so% c<Ft <-T "try r <lqqlcni'ITEEEE w{ etl{It'( (BlP) \o)b qrc{T qF tffi'{cttl ffi<ff ('le w$l3r

{{'fq( qsl-$I{. nqffi q|P|fre qEl$'f uo% 'lslqrt< s'k-<, Gq[m e1-q.l-.l-S c .fsT(t € {{q qEIfrE: {]tr. :o lElqt r

srE trffi.Rm nqffi qtqftE qElsl ffi qsal-a 6ffit IE{ "fifr qlTe$slm {ttrce fi6ir"l< Wql'l EffiiTry$-\rrcT
,qfls sq q€{t.lqr{ wfl 1Brg qms qqts'l-{ q-ff<k-sl 6qrtt <l-cq 1 

qHfr{ qqHTA-{ w{"|lT{ w{qlr{ qRqgT, <[qflft
EHrq $Yis frq+ q.lfr{ 

TqTn-{ $-:"rs efs-s ,{Efsla EQ y€TR.f ccllEl qlT'ff crr?[ ef$$ <ls{T{ +-<rR r c-E& '{q]n-{
€ +TN Tq'6tlE-m{ q-{Il-dl'+.2-"rx' E+H <ls<WC{ q ffif{] qfl{t $Trq r q(E ef$-St qEFFK imqlTr+< lt"fi{tfi
El-c'r<qET qq'{it fr<T6{s qqlTs ym {fffi +-{r{ | ersqq{rq-T "fifr fi$.nr{{ <r{{ q.?r{ En!-+ qRqg<s,q= q-{t{]
a-e"p6,rya Rtn qepq 1fi=S-g--{f q<( q1l-q1 ,tkS-fl-{iT $K{ y-R qq<5-rcffi Rrm uq"t< q€$ efCTM-q | tsTEl-rlit

'qfr4q6"1-3 
"f*q 

frq$ E-dTT xg <@"fo< {l{rffi $-y'tscTqrs BcTlTft E(g qr{ I q(s(q. $-g'{-qK E-aa-+ +-=r2"tr+<

,+-S<fqK'fq<-{ ,iee-<fftemnt, c'flqfrft s <MKqBI 6< ffin"H-<$K-A I qrg qsl{61.fqrffi &&q qq<Tt

4i"rR=s {R:fi qqf{ € q-{t<k-sl-{ q+{f{ qE-m {'l< <-dI-{ wF-{\ql-{ $LT6q r wil{T q.(Rl-fr<<t re-.i"twx q EnR{6r.s
'$ffiqfeffiafffi 

1

TqK{ € "HN !-q'"tlqT efsac{rq{ qE VRT-<6T 'tq(q.ef ,Q{cl' a-sp; afffi I qs(fu1aq E-dtrT "t6$-fl-{t qqTffi
.frFrPtlEqftAru Ecf,n {fr qRqrc"r Disaster lmpact Assesment (DtA) Eer <KqK fifu-s-$-{'t +-{ts wugEqp I 3-ai1

61qfu cfrr-q <]s?tlTc{ GIS/Remote Sensing s qtF-+ {HGq q:rET sr< firq-{ {m frfl<"t s-fl erGM-{ r Erf'r
t{-trh-K "t{rn guitO Back Better ffiqgl{q's<I GCs tl({ I

rT{ qet$1-{ ET'Nlqf $< ntr+ Mrc"l fu-{r"R clETq <rrcq I International Energy Agency-u< qeu qffi
.*tq<srE[ Erffi-< qqtffi*qi-cffi 

"tRqt"i-Qlr qc% sRrr ql{rg q${ t srs-Gr <ft"r qfin-g+i< qilsT Brk-clT "Nature

based Solution"-,qd {lffiN q.-qE w< I 'lE]T{ s "itN rq6ir{cr-{ R&r er+rg e1 RW's {rqft Tjlqe T{, El"rd"+ET
q(ff.eqq-d-qrFTs q{i-{Tql-<, aerqlcsfr..4+frw .llH<I<..qKs-{tq-T I s{r{3r "ttfu "flr-f {@.s-<lqca-cq c{rl3r, {-eu
,fi-qire<vqrx fflr{T{T I qtfi$-{tqrrafu&bn+tr tffi<<mqt r

EE]R-<"r'q-o,"t $TrqlT 6q1-56 fi1ft-s q-q-q .E<R qFK-r tks-fl-{l s +'tfuq eqt nr<-cq r Bqr{<"ls-mt \o)o {ffi{
qtstRere-< CIq wqks Eresr< d{rT{ 'm sffirs1 qlcTqrffi.rq6il v.lffir "Heat Action plan"-,{< quryE qcf r e
qR$-fl-{tr.R<E E*mr+< mi t{enq-< qEEr+{ "tF["tlFi 1trKt'tq s "gp qm' $f{F aqt +r<-cq I e]-ir looo
TflrllT{ Tq<elq. q sqGTTKTTclqt<($<lq{, qrEil-.lBfr{e[c{'{eq<ssisr<-<Etl{|iqT+z{ ${ r qaF-K fi"||.
c'lcq qs cfimrw-H firc-4 qm qtq'qK bo% cfr-{fpr|c$'eiffiN $r{ sKKt qkq-{ vpq|q=f.$ ffi{fc+ qo% frft-<.t

E-*lqRrqhHn.l-q-< "2020 Ashder Award for Cool Cities" t{-s'[-TVREqe{rq 1 6ag4-{q6 "Urban Forest', ${"tK
qEE-{ qtrc-T 46qs"t*<l-{ q<( {frs frsrrct fr's-q6q-{ €'K fr6st +foa qr+m s6Dtt w<l'tw K(Tcq r q$?str< ffi-<
F-{lTIlffi "Foresta" qftq{{Frjr{ \oiro {H4Flltr-eo.oo.ooo Isr<T"lr"Ksq6$qt+rterT(q r



€"
i.lqls!

f,

' ;'] r :-. i13: xrEC{<I ofoqqf r. fufr cqqfrTm.-ql-{ {|m I {f,+-{"i 6-s[Ti frsil EeIT;r-€z]< E- =t-.r.. 
? 3-;:<

:.r=rs ?T?l ).o.oo.ooo{sr{I'l-(q-{ q<(}tqI-<q-{E.Hr{{"lkTHc.o%1k-<cQ6eRq =.-Ell- 
"Gi'een

, . - - " ? <6[ er-E({{ {l<lrr sETt .px eqGrevn< fr\g]-'c"t fu $T(q I

:- -:=qqCE ffi
' :-- e= eKTtT, <'s'r< q-{t\9=-{ S{q.f{ {fEkv< fu m& Ren qE{ <s-s<re-ffi"|T-fl qrp I GT-n {oc.e l{c

- -:- TF=: "Ris DU€IN nEral.Iftrs rlrrfr flqtg +lil qrrcq r s{ oq<tq'Im< Ddfu <a-glt qEro-tr )G 6q1o i:5
. -'- : sffi !;rT'D {fE mtt cqeil {mR | "fl-{tg slDK s'kI"f 'I]-q-fs. 

qm <M(q I qo)b qlffiT qsD qfu5qrrd <-fl' : fr;T5i-{t{r6f{ +m @ qe-{K qk.-<\tl-ff s.KCq futr-{ qrerq fiS m qq$'D qK ec]Q <glq r fuq..n
- -: -;a?{c<l<REl-firf q{-lsr r qEq&r<k-H{qstfr<s,tr ai-(q qar+-lT$Rlrq.<frsrr41ffi ffi$E-{T

* ,:.,? I

-=.E;--i)oo q-{q-[T "'[60T DU,${ qftE,, ffi< qi-Tq" )e qlqT{ q56 affi-6Effi;A Vlsiotytr- frq csTfl
, 
- -=-;t e {trlg|-q&-frrT "f0E 

*l.|fs-, uEflT q?pE', ffi< aF uffCqq qcp_ q]E {tfr< x-g"s.f, sE{e
,:-i; . ?'zi. 1fr6q6"K q-<-iT-{- q<( q;{qp{f{ fr<ffiqf qq3..s"f +-+ r "1.;ftj-DU,$N 

qSrET "tR& qrer<-Vfr<rq-<

I -=-. E-oq Rr<D-{Ef-{ qs{l ef(-+q-{ r "||-{M q<( {(ES U,F{;ftT qr-y-fr BsTfro frc5-{f $(-T q-+q,{qcf +-<-F
z*a ffia-g{ q)oo-€( qrrgr q{F Elfksf<ys ftrr q6qt 4|E-er4{ {cfl{ct <.sQ.-f,<mt Fifus +<m

I,i =i <;r T;]-+5K € q(<rFts3ll 
I

_=, .T?ilTqqc{ffi
-- -E--Q.)oo qflkT qbfr csr{lfrmqftqreq q<( flR{]-{qlnE{e6 ql-wK qo8 <5ffurE[frEK I ci6T]BFIq(R-
' -' i. 

"e 
c'rT, <q\7[,'im5, TfrflI, eRn6, mft, uflt<rqT, crtt'lHrrq, qt{lEtf,, TB$N, ef,5, qtE!fiT{D,

- - :-;:clq, {frrfq, rt<tl"trlq,ll-[Ek, uioflfaarq{q, cflTFl]-fr, 4F-fl, qtrTHrfr, <tq-t|ft, <M-<lS, {fta-v1r,
,-z-r:q e {5{l r qfr e<( o.lqfi qftrET cF ul|-cqq q(R- flif, {fR ERs E\erl, {kr<r.K w<ll-+ "tfr

- : --"fr<q{ q<({fr'fa6 ffiq\i{-vtva s {F{D-{ I

: , r.qq<cf qqCqffi
-'-G;--l)oo Er{qtc{ <ITE- \3 {Tler{"r qEl-S-K qlTsq a.a. El-q-r{ v35- n{ffiD;a I q< q]sEH )bfr

--_, 
-c- -: tr. et?r, rrfiwo$, "flt<lqit, 

qr"{<.qB, TfrTt, Gr{<T<, qsti ai-cbK, uf"ti?s<i-<{q, ffi, 'llfiI,- 
T.efr-<'f, Fr<lquiw r:5fg<tfs I <rf,q. € 

"t-<Ba.1"srq{q-{,Gkg cfrurfrqq q6q-,i611fr-E: --r_.E. <(T{, i
: -;- : EE.KqEi, p-1@ tffr<v< 6{rr {Isitl, qfrlg "meft+-f"n<mt q<( 'lk-cd6sKq{i-r-{ r <fq"mfrq?pEF

.- :..: f,< Cg^9\9

I :z, FOfu-4^T$prqrqqoq ffi
' - .. =';sF{ qo -lg;iS.tt qqtrfr r s64 54FIT Elr[ {fr e qq1gfr. {<ftg d'.T I qlq S"tffi a1a.l ,Esl'r;r'

' --, i,; ?-T ss-Efsri-f,<{ffiEKqBsm{ 5q'm-KB€-{-'rfuTI6rn-{{<ru.rr{sqEfuTqa1p1a6aqkffi-{q@
€ sqr;I {m qK nft' a:ffibfc< sr{ ni&({rq I afraf atk-g-gfi-Q.)oo q-{TKT ql€{ € qfsfu-o <dfle<c\:

-:-1-; )s Eiq-lK 6q3 qffifi-g1q[eulg\e- m-+ qE- $s-"f<is,3.1, Ek{q, ftr-muiq. ffi=x
- 
- : -;- :--:-56 e freets r qle< e<(q].sfrs{{Tlerfiqftrffrq{,EkE cfrurrrqw q(P- ,{.k 4fr-s q10p'. s=ta
"t - . € q"6[SF-$'f"F, qffiS ffi s fisfi,Sf"F <fd{l q<( ffir<-m q<;N;r

R,^.
-4tF
FHTOD

i)
I



Bangladesh

pz1-gftgqqcqffi
cqr"K.lE-s-{t a.a elri-ll{T GT{ < E"r1q qs[{ fl<M $-K, FTfr q]qT qdftBcs &&l"K srI<ft qTT riEs-fl '\c
staf wn-qs ,s qftrE<E I <t(qlcqr.KB"rqqqar {<EqlET 'rfuTfuq-{-qlT<rr(q r Ttl{s qrTes € DI{Klq qfuTK

q-."1r4 {;il qoo ftre.fiEtn fr,{ ?<trqlT{ qt B"r{rq-< {lTes {Rrn{ vrlTER <q'm c'ie I a6 yfiq- re "tfr qTt

qs{|-lB"r{.fi-{qar+<yfr< afsa a5$4q r qftwq, rE-{r-yqE{ cqrut s5[ q<(Ts-cF&roY-eTfuK a1ffi 6ey6

\9-t ErR +<l qi-{ r ws "tffi,ftq y-eTeqq E<{ w{qltsr{r{ {c{r <(T(q EqR cqn+ qm BEE e<tcq-T {cq frT{ "ifr,
TffiptqFf6{ffi q-<{ 6sT{1-{--s s 3d616as q<e ffie<R r fr18 \oo (ecf,{€ sR-oqqrl'{A-{'tF"ief {ffi

6

s qffisfr{frqq1rq-T mrt e}r<a,6 6fq{ffi qffiqc-Tcq t{fr<tftwrqr+<nE s qfu6c1a-e--Efrc{rE-v-{rr?ce 
r

tkmrt ffiRB{wE e1ffiasry6q e?m<l-v s qrql-Rlcw{xfiB q-r6<rvcq r qk+e., U"r{c-{nntq {R[fi-<1wq ..aa

qqq1 <t€EA (ecosystem) {q-{-<rqT {1{cile q<"11 s qsE-B4a-C{ {W{-{ qxm wsl-s qqr<q-{qq e 4lqo <l-€-er{-{

Bq<frmt qsK mrE-cq I

<ft"r eE]-+'KB?-{.ftTr|{<,erqT s ftqera6sq-q-{{ ffi-<<L-d-{ Qvffiq-a5v6 cFIq{fr{qTft-{q-< rrar E?q<R qffiq-<

evrm P sg-"1c6<. Es-sT 1fr s q<cflEur{ +.wct st-q.ftT qsq fl<rq.s'E{<-slT Fl-+m r f<Ftro E*sr< st<-ct

Ig.ldTEw-sT1k-<*rn<nnmrmqfr"tfsftTB'E-ffi-{ e$Fffiq(.t{ffit'f{f i<ffia6 mq-GI r EWVTS'F{Ar
qs(E q|Fr ftem fr'dT"||fiT q-{t{K s-{ @Tt is E{ctlB ECT S{( qStr fu{ s{TfiT q-{rtl& vr6q-< <lqy-fr qIRLT

qeqR Bqt€F "fRqs << r qq<'l-{ "tffiq< T-(E <i(El-cqrrm qT5. B"E-ftT q+rfit qfirr{ frii(-rr+ ?rFrcon-< El{Fll

{lfr'rs q< ficcl' mr.r< qNQ-s dt{lTt qfulrc cqF 4ll-6o qr{ 
I

<ft{ {R's-fl{f-a.)oo qqry1-5s E"f{-ftT q$m<r ql{ET a.1 El-qT{ 1ev affi};s I q qep1F[it qfeuE\s. m-el laft-
i<ftrf{.q|B, <;teTl, <k"tlq, plql,'E'lq'T{, }te[N, ssl-<lq'K, mfr, catl"i'lqtlq, {r"U<l., <tlEol6, 3T+, efrT{, TVIt{,

filTl?t[fr, "t[*lr[fr, Pk<IqT{, {Efr-<T ,s .tfuavla r <ft"t qfr-$-fl-{T a.oa.5 qT{lr{ <c{f'f{Itl6{ fa tTIt@.lT qaq EK

TBf vrrEiql{ q<( @{tl\o 4"K aa6 $aqfta fit ffi fit.Fn <r<qK s"K R.[E DPr @ +-*< r "Il'fIffit q{E.{6$<
:Bm.of 

$'sRrrto si-{-ftT q'FsTq <il"ts Dt't IE s-?l-GI r sR$rE qt qsE Fs qT-{c{rq 'fiR fis.|"rq <I{qlT
qr{-Et Ifr, =rE 'flfr +<-<-flq $4rrytq6npt erqt sTq-{ET qfr nS-+mt< q<( {lTffi{ qq<q-rcf{ fr{m ftr qlc<t't

+-+,p qr< r frc"tn rL< frq-{ +.ff@remf €lEci T<T nlT-

5) lw.Em,e-f @ q<q 'tmfr{yfr-{<1T{K, q<?FTbfNI frsf $r<. Afr-Effi,$qi;

.a.) qtfr-$' {k$-fl-{t msnqo Rqfr q1qrcr q*q&fu-s cftffi r {fr' qHGE q-{crr.T e-sfl €rqt

,.o) qRrs-q crft-s ffifinr.rq<i<qrTB-4aa s q-qFq-eTEft-s<1"i frqNR<K-qlT Tqfr{rTt;

.8) sRwsqqfs-\rf6{qfrfts.ERql_q]efr--sq-<-sl:IrITfi{r"f a6-ffiqq5nst<r+qnw*tmffrqc-Trpffi-{q'lE-T
T3l-6{;

c) Er<tqr mrE:ffiw.twf<rsT{D18, Disaster Impact Assesment (DlA) tqlfrrqffi E5n14t

e) <qTft Gffi4v, {irt) qffirsr{Kvmq e cEqqKt e<(fi{["f slrsra;qps"Fo-<t {ft$t,aaqfi{T{Tfcq-{{lc{<'
Eq'[{fr-€ Tc'rBT<t<Tt

r) 'rlfr fi$Tfi qsrgl <t-srrq| e qeK qqFFm <-{iK {fr s{Iril ql-im "t.{rfl-{ Rq:qm qEIt{K (ql{, t{K, qt€V),

.: T{s{fl e<( {q<srcK qr$rq qfi3stc. ffi qq<$t e<r 1E< ffi qqTst;

...F) ffi <i<qlLT{ qq'-\g-t <ffi, Y-tNe'q "tfi q<qtr< T-s-i-$& qlTst'l €R {Rd-tFt;

..-b,), I.'f{ {fu'o TtE "fffr uf<fq fft. qaq {tfrs-slr< E{q{s <W

?t



j 
'i:-

Bangladesh

^fw'\r
Z,Mffi'

-#-. r' _^ 5L --l*_**.-__

._f
-€-

fu'<-.3 ?<, ioio-!< EF.-{ii g-{E-]Ia E-scliE-[:K >l6q"f,{+Is

i; . ?"rTi mfiE-cl-{ Tmrs arexfi 1*tr wprm qrPi 
'4<(

Erscpq-c-T<rF< m: {fthUFT ?l-tTT{

:, '.
:,: :

e113BfrEtq<Ef&tr<p{<rsE]r4t-9--**^'c..BuildingVulnerabilityAssessmentfor
Earthquake preparedness i, ,rrniri.rn'hu.. *fi;-,q*"". '.*,' r,"tl..u< ..,,ftT qffi

lftr-qr<cq'g!Pl- 6s s'qii-+l qKs eqlq

ffi

!e

.,
l:- }d



.ffi:

a"

, '..1

t
t

Xe-a<ci< U1lmq gc66q wit;iles 1t wstrdr eeeTfls +-Ff@T

I{T{ e flt1g{qfle-6r<TtrftT sftTfr{frpqqm q{ft ffi?.fodr

i:

/{
F-t
Jr

Ir

flq$fr E-{T-{ +'ri"tm< E{f{ Tiro qtfu< f"rq <qq c"H {&-$ <qvjrq" Xr<m
{l4+l Er$E;r$LT{ 1{T{ e '16[eFTqcUEr6T{ {Hfrir eGTfr "tftnsnrm e{Pf

Ac- 8c.4P
l(H',tott

,&:

ffi

{'ry'.,
,&. r:i::ra:l



,:,'t.,

,l
Bangladesn ,h:(\\

l@'H
,''hrm

.s€#
*-tEi
.sA S

o;fix'frx-.r oit16 +lE <ro{6i{ ft'{1ra <ffirr-<'61 ffi"nft-a o$trfts

prntr<ffiqq* ",er-n*.4 13*; " 
t1t-"*4ffi-r?esrqrrq e{Pf

'!<( {qcirq-c-{-< qF< mr: €q BdT {q-SK

T{Tq e 'i"rp rd,'imr<-* {r{Ar qffi qqr< q?e qrqc{.q. s{ft T-E$ 1e-c+( E"ww <ls{lRs

nf *o*H u onorAtc< qrftsqftqs-<-{ e<(<mcmql'
eMefrT so"FFlEqg.ls<

..,#, du Tt'
$.F#, iS

:,*sl*t
3.#&*,*

,



?wt--

, ''\21*
/- 

r&-=
a\

:t^9 ll'1'

rl-ilt

?mfiQq-slua16air

== efuq(rs-{ cI{T"i 'tfiTrq-T ,{s-fiq-l-(s{ ${rcq ft,fiR\5 q(T&{, Et'g<R-c<K qeFf<{ ffffi{ qRN fi'ffi{ fr't
- -- .= ' -s qr< s <E{ e<E cqfurg frt <qG fr-<q Eq{T"r{' qc\5 {kp qcal-<-{ rlcr{ s Erkc"r l I fr'5r6 q'aq 6q6fi

- 6 s-sl-s EIq"F(t{ r +-Kt ,{ frfl Eq.fl,irqr ts(q-r qc-+, fr-tqry qNrcq< {al-< e -i{<q6qt-{ trrKKi-Rs

:- F+zET oq] "lRrdtqqs {cl|{cf a6q61fts1, d|fr-o cr{rq1sq RG{ rNreT s qqtnfuo {rm frfou
-':l.'eIEI Q+-6FT ll-C{ efuaq-E lbftil Ofl I sr<., qN-fl fi-elcs {& qSfuT irl-<eIEtrg Gr'{-d;r"i-< e ar'rkr+-<
. =-:€ eirrs-6'K tsT{t @{pls {cu?.l q-$rqo <rl-cq. csrfr (qtl oQ q< fr"tfrs frqe d'r<r }drrd-{

' '. E?1Eh-rq$ft5a5aaa6'an-6E "l-cg$&q.{s-fd"lk-qnrwqffio tkra.i s<i nkz<'.ifrtr<ita.qorfory ,

: - ar.- frfu5gt(<e {Et il{, {sr{{ q+t fr<i"lq, l-fu<TEanE, <ITCilq, € (m am ffi< qfuTIT-g.p e

--i r Fr.K dr1rc5q6 q.mq{1 qf< g15A qIftEg.K< q?trfl 13. eaEI 4-fleq yfr-$T <l"rp "ir<fr e",rc+1. dl<erol{
-; ;?gT <r<{f{ @.q*it fk qre r qW< vtBn<r ffiiRs s qqqT <Eq{q s-{s "tffro efu-<W<< qtK-<tr.q(aKr

-* Aft-o qrf<?okcuwtrl-sg.lE"FQ{q5as fr5"1-sq5aE affi q?|rqTahfr-a1qjq-flqfu$.n+<qt"ttqrcTsFl-{
-'' - t=trs {rr< fr | <-<( Tl-{]-<sr ftq14E54 is aFik$-fr-fl{lT @TIe {frt{ +m yErq 

r

- ITTo q<( drl{ <lTqlK fr-$.H {W<TsrslK etrql-({ w{r\gT uts+ft$ qffi q<Ti-n I qs|{Ft e Emq qrs qe[K{

- r(( q(q-{ T{i-q-s gsr< q<6 fr-1u r R."tiTrd-{ eeFTq 4l{I sl{6t {r{T qrq. 41-<Tfr, Trq <l-vrq qsfsKt 
I

-- =r- 5r-'qsljl{ ex<{xn @ nm<-+l EI.R'4K rgeK Elet 1E +-<ee, frrFs;{'l-K< EtrBT rT,}?Rk-{ Gsnnqc< r <+t
: = :airfr6tRemqlTq-<l-<Ef 6qrc$Bq'nq{ft6rqar-tqrlsrr<qt:[iq<m&.T e$frrc mrqftrlrqq?r,.N]qql
-=--z salftro fE +r<rq 4-46{ trfu'<Fm fr"FilT I erf&( q fr-trq erst< qtq qkrr pmrq fr.f<ftee r ur<t
:-r-: slr{I &-cfro {R qt&qqs 6{tR\5 q <qt-T{ (qoql) frt <qBft-ffiT Qtrsotfcqf "Accelerating Urban Action for

, ::r-free World" r frlfqry qmfGRs s]:i{ drrr-< <t{qR, I$fifl, <l-{qer.r< \ot'Nliqt fkqq rtrqB l.HtR{
-, ?.i<Ifr qEeT 'ffu-{f rs fr-<fficiqm r:ol-< S-{Tl-{ 'r'R!\A-fi qeR qrcT ry*tB r {E<I( q"frfi a1-a6taM €<(
; ' 1TTFI q.rq {rrr{ ffi r q (qq:-lefd q<.fm{ ftt <qG fr-<rr{ efG"fmrtr qq-s qa61a6qft 

I

" it=< freS "fffiT E{fqtcffi Tc<., <t t" (HrO), +.tr{-vte-s-g.Es' (COz), ilffi qq.Its (Nr0), frccr{ (CHo), sgi-{

r.r<r Gtc-<I s-Ffu (CFC)-m'Ar{EryilFr R(-qr{ "tR"tFto s-Tl qr I <l-{1e6q qE A!-{rCq '[rcq< {kfl{ Ifr
.- . ?:zEF c.n-o Ats ffiq*$q<tl-{f"I.dT mx\5 R(g4l c"fr<g$rotrryr16-u*sr{Eq-Cq I q]-{-fiqlfr.

#
fr- 8q
.@P
Ea tot)

-: :-;$. mrd l-(Tqc[ cig (CUS) qaqrqr$ftq<I1F, WflI4 € 1ftartfr!-a. qaTFIfr.JfrrlI{T, dTr



.::-:':.i'!-

h,bangladesh ,I;(1 r

Pw'
,zMffit,*

;t<fu+Eretx-+qfux'KqmirqrielTq{rq{efslsVfrotrrarq r q Effim{i-+<I?R6rKRr<u++-*f qt t+t<q.qks
u-" T{Yt{:T?irs{ qffifl a[ffi-qq Tf-nfr U"rr-src'r< q-di RT{ Edr{ sffls "tk}T{-{.f $-flq E13 qg-$1(rt ers]s
s 'fr{fssif6< ffiT<r.lT e"t< {qRq 6ie<D-r qeffi mECq 1 q<t 5-4qdfu6u eS- {k{q?ff6T 6qRIt !t{, fu{ mffits
-y"]rsf, Tlq { .lot(.t em"fqq R-gv, vr< eE frfiv "fRqL< Rv\r- 4't{q1q qFE E\"W qrq frrfu a.6{ vft_q-g.ftrs-T

1T a: "Mi.i (EI+t{, qo))F) | q{rsl-6< <Et <1{, <-re=Ttr Rrf{ cflE <1aq9 .tfu-< qc .ig1(-i1 Ft t s-{-6q {ricffiqffiil, a1-saHrcqfrfu{ qrqftr"f< mlDE's"rd-{uEFAEq'5tc}K 1o.isl\rri<s mFr 1uru-HnBlTAT, zo1l) r{srp
FryE4a-+ s clfrTffi"mft{e<fr-1u+'f< s 4'KH6f qM{?t6<-{qffiqr?<Rrit{, qFKfrE e qqffi
qst'i ffi{ TKri P R"t E*rr+ s qETl{ ffio fr+fr-T{ qXfi-+; qr ffi6 srr-q't&s s<u= r qi-{ft t-q
eqqB{ lllm{ ,{sE "iffi {-fiB{qH{s-<fqffif r "tRqi?rr{ker{ffi fi"tt{-ff m, Frgfran<< "t<-<ffqMsarqw
flilqq{E ErgllcTl5t, qr< 1fr. c'Ercq r

qffi l' ff+qpTa51qqffiTsffi
sF{r vlT q-qtAu (cOr) Effi{ llm ft{c\s tRGs r ?<Fr+-E*t-++ s qE-{t{ {R<\fia-{ u-41.wpq nfr q B,[qt{E

ft-dEIET 'Rtrqir{1,.
nr.f{-qe-q-qQu (Coz )
firqn (CH4)

qffiq-$eu (Nz0 )
cpksT Gtc<toi={q (CrC )

Bqq, Eq-qF, qo))s 
r

ftsR?[T{ tftq-<qr
Qu'o ffiet
qoo f"tffi
tco FIFIfr
o

r6{Rq<qr
.:uu ffiqq
rqsc Ftftfr
.:rs PFik
crrs ffift

5p6o 6r1'5q'1fr

lou ffiqx
)o8c Pfffi
ss AFrfr
crr.r ffiE

qi-q ffi{ Bmrl{ RrT I qlr<I fi-{cs "n& 1qs qf$.R-T-{ qdft&T fi-1e5a6 qfcqf et a5fu frrfo-{ efuTK qs6
<-{rqs q*i6 frkrflT t c<rtlcq s-{dg <t Ena-+ftq qdfr&r cn.lerqK yFrsT EE-{Eq-+Bl-r< E(-,,-tg: frfrs. r FFf{ fift-{
EIffi{ fi-c( msrq ftrl-< atr 6qt, q8 orqqrqT {allezT A-{, T\e--{E, q&'fl, ilFEt q<( q.H|q r eo 1k{q?rH q-{T|fr
frq lo>u {lc{ )o.os R&tr-{ Ntrs r{ sff{ vlt-s-q,Eu (cor) frl:fu +-c< krl-< fi{e61-g vc<i fu cfiqx q<( fr{
@'il'rse q q<nr-{lk+r-<<izefr-{p$qffi<r{Ercrf,{t{rTT 

r ro)b qr{fi-6{-{ mlD<r<-qstfu-< cu- t'r(.j-qrrR
e$-$-sr6{fu[effi<s r qo)b qr6E c.8) RFx-{ GGmF{$Ff{-vrt-q-qtqsFsfqlsr-<-kqrq-{qft{&E{w{E 

r

qoqo qm{E-{f6{+.Ffufi{rw{EsqRqm6R\rs-{l<-T-Aq{Hffi qT-sT+.<qff, tk<qt, Fi-g q<({fugq,nr.{ 
I

\o)b {l-c{ efu$ Rm-K Y€T sFft{ fr'fu-{-fift 645"1a qfr+.p q'r{ "tH, +.rf,{ fufr6{ "r6qn Eq q.sc frfrT-{ crqs
tra I anaF"f e FfsEH fr-"? R&T'K qqffrtrcrrce fr<Ff qHfi{ srqi< <fi"t$- r qn otkqq?flcq cqql {R., Q&<H >ssqqlrqRErrwBsqR{r{srql{ m<r+EKQqsu -Fsl({, cafi qo>c {lm Grgtr-s]-s qc -iel(rt rnFmn+e frrr<q{]-srsi-{{fr5ffi ffitRrqrr "tk"tRsorrqn r qo)b- ql6e. ).1) RfrT{ flE6r{41-f{frfuaa6sD-gaf q-<,${
RE {rFm r <rFrm frc-r< Itreq eEGs arm q-qqs.|ft fi-tero|f, e$E ,q<( et q1TGs 1rq &-6"K 1fu s frq,*
Ee'ttnrq-{Etclfr-s-Eq{14;a6frEew{-FTFrq-sr<"[qM-E.fugq'[qn{q-*'*Fmm$T{r{<Kqr{en(rql"fl-{km-{

"ffti 1qsq FFf{ fr5ffi fi-f I qo )b qm qH-cfi srf,{ fr5fuH-{ ffiqFt R{ r. >s frfr.{-{ flFo r+ r qteIl+ mrt<
q-{c'llfr6n-{ q-ff Rqrs q<-{-{R e<( Fi-fl+11'atq-{ ftWs Eq"1.1-q1;a{ q-{r <fi't-sel-c{ qi-16a. ,il]-q. q<( $1fl{ s"f* fi6frq r

lo)) clt-{ T-{FNm elr<I.fctR-s 
Ufu <-r qL{ {-<I{ "f< Q-<i.t qffiT et< qltlr+< fi\6ffiqEt qfcfl .dry.sm r )Tffi

q-e fr-rdf 6n"ter{.K sr6 fr5fum{ lEs$ Er{ B"rq.i"F-s-fl Rer-cQ r



T Fu
tl qrf'?

{fi

qRft q' fu"t{ cq-|qTq stf{frfrc{-{.lE-$-fi ql-{

FTKdT

)..
-_.:;atr

z+"7
:-7*i-
:=T-,7
-.+:..

=?:n

dfrfiftrr{
.i\o-$<tqlT

tE
)c
I
c

\
t

mr.Rrctc

{-flq
cfrfr ql{<

ffiiTf
sl-{fsl
c{fumi
qfuq'qtE $I
gtee

slf{frftrffi
.lE-s,-fiql-T

a.

\

t

6Cr.Rr{N

r{s
qr€f{Tt

{s<fqT
c'l[qTrs

tgrfr
:6'1fr

q<ft? cqlag

FFfufrifnnr
.i_eF-fiqT

)

. -'= , https://wwu'.investopedia.com/ar1ic1es/ir.rvesting/09291 5/5-countries-produce-most-carbon-dioxide-co2.asp

- lata Atlas (https://knoema.comlatlas/Bangladesh/CO2-emissions-per-capita)-q< \reB w{qitr toSb {ic{
:-qll"iR Frf,{ v]E-s-$tu (C0,) frrfTrffi {kqrf &-{ o.ss E;r e<( fi-c.t )b1o 6qffi {o)b aq6n a1fu ag

' ' e'i-: RIr< aTeltllR F6{ frfrri-{ Ek Ifr ctmrP | )b1o {R-{ $cfiAR +.rf,{ fr5fu-{ qi< fur o.o0 B{ q<( to)s
-'. - .T &-{ o.8 q tr* r qkFt e 6ql-5q qfi 9iloi efiiTf{ E-{ g,, (rqrf frfrs efm q6as fr6s Q-c< rtc[PfP +l-iq
i ET fficg D-(FI(P I

{ffi ,r' <t\Elznr'f fu 41f,{-v1t-,-qf6' ftft5qs q1-s

ft<Ftco,
ftft{G{)

co,fi{qfi{
tffiigrs-c<t;

rRtPtRi co,
frdr{ Gr)

q-{c$fl q-dc$rrrflfr<da frct co,
(-tr<-<t) ftfrr*<ffi

(xtE6<T)

l. )g 18,8 q\9.leo 8.Co o.81 )G1.b1 1. )Ca ,.i)
ic)0 1),r.\94',EEe. 8.8 ) o.89 )cv,tc'9.11s o.Q.o

lc)8 9C,CaC,lUC \,.90 o.89 )c8,c) 1.sul \ \4 o.)y

ve,gel,b)c' 8.Ca. o.8Q. )cl,1s),8 )B ).)s o. )ts
go,Ebl.)eo Q..oo o.8o )C ),ooC,19b o.)1

Qo)) Gb,\9Ug,bi8 o.ol. o.8o )8b,lqe,)eb o.)1
io)o Gb,glg,obo o.8o )8 q.CCA',8eo o.)q
ioob c8.c'uc,g)8 u.\98 o.gq )8C,bi8,1b1 o.)G

ioob Co,{8C',))) )e. ql o.\9C )88.9o8,)gq o. )8
loo 1 8 8, )E8,be8 b.bo )81,9\9o,91\9 o.)t
ioog 8 o,C'qe,9)\9 c'.bc o.Q.b )8 o,bl),)\91 o.))
iooC eE,quc,b)) b.C-\9 o.Q.ts )9b,o9C,C'oC ).GO o.))
Q oo8 e8,b8c,clE t..EC, o.Q.\b )sg,bEg,8eq o. )o
loog 99,b1\b,)bb 8.10 o.Q.C )e8,lb),goe o. )o
iool 9l,8Co,q\) c.cb o.a.8 )el,8lb,obg ).88 o.ob

loo) \9o,19q,99C )1.8b o.Q.8 )9o.oEE.1oq ).bo o.ob

looo q\9,olo,qgc b-.8b o.Q.o )a.1,sct,b(8 o.o 1

18,olb,ba.b V.\9b o. )b )4.c,)Bb,sc') Q..o8 o.o l
a.a.,aa.c,)al Q..oE o. )B )tl,sEq,b)c o.og

Q.Q.,og(,lC o u.1c o. )b' )Q.o,)go,C'98 o.o9

)bbg qo,lEb,Cb) o.)1 )) q,g8b,bel t. )a o.oU

)5h0 )b,bE8,)be il.g\e ) )0,)Ub,brro l. )9 o. oV

)bb8 )g,qbg,gob b.te o. )8 ) )a.,ca1.gtse l.)s o.oG

fr-_
-GpFHtotl

8)

=

l



=,

Bangladesh

{FI fr<Ftco,
frft-{E{)

corfi{q6as
rftsdw{ElT

erET-{t)

{l?Ilftgi co,
fift{e{)

q-{cR$t q-+q\llT{{ffi'
(.IErF-{lqt6{{ft-{)

frr,{ co,
fiifortrE1-r

6u-o-+)
)bb8 )9,\bs,sob u.l\) o. )8 ) )1, qel,sue a. )g o.o(
)bbe )C,oCq,Uoq c.Ec o.58 ) ) o,sC'o,ggb 4.. )b o.o8
)bbq )8,ttc',)oq 5a..8 ) o.)\9 )o 1,bue,1o8 \.te o.o8
)bb) )1,\9c8,loc' -g.ob o.!t )oa.cbb,)i1 t.eG o.08
)bbo )e,8 qC',oB\9 a.Eb o. )\9 ) 09, ) 1).bc'g t.8s o.o8
)bEb )t, ta.s,Ecc b. )s o.)g )oo,gbc,8bq l.cs o.o8
)bEE ) ),gcb,8 )e c.eb o. )l bb,)bg,eco 4..\99 o.o\9

)bb1 ) ),ogl,tsc') )a..gE o. )l bc,vq),)ge t.gc o.o\9

)hEs b,E) q,c.) q ) ).oo o.)5 b9,)bq,\9os 5 f.c o.og
)bbc b.u88,c 1e o. )o bo,1g8,)b\9 I.g\9 o.oQ.

)bE8 1,C 18,)eE 8.e) o.ob bb,8)s,cl) 4..98 o.oQ.

)bB\) 1.t\9),i84. -c.bq o.oV Eg,)8l,8bc l.se o.ol.
c,c) q,bqB u.99 o.ob Ee,be\,)lq t.gc o.oQ.

5bb) q,)o8,Co\9 -t.gb o.ob b),1v1,c.!c' 4..s1 o.ol.
)bb-o q,\9oo,8CE )4..1b o.ob cb,gsb,8b) o.oQ.

)b 1b s,8 ql.s1E 5).8C o.oV 11,Cqb,o8C 4.. cg o.oQ.

)b1E C.Eo'9.188 1.CC' o.oV qC,8C'o,osq Q..1o o.oQ.

)b11 C.ebb.iEo l.s8 o.o I 1\9,899,C88 a..ce o.oQ.

6.lCC.r7CC 1. tb o.o 1 1),gci,eE) l.ts o.o)
)bq6 8.b) 1.ta.) o.o 1 1o,o99,go) o.o5
5b18 8,)\9C.ol) o,ob gu.l8l,lse o.o)
5b1e e,ugg,EEe )b.o I o.o9 gq,geq,cao ).cl o.o)
)bca. I,q8b,osb 8.b-c o.ot gg,glc,qoc' ).sq o.o)
)bq) 9,obb,qEC -o.8o o,oQ \9C,C\9 ),gs\9 l.oa. o.o)

Esx, https://www.worldometers.in se for Global Atmorph".ic R"r"urihftDdffiy, C6ffiffi.
from Fuel Combmtion - IEA, World Pooulation Prosoects: The 2019 Revision - United Nations Population Division

E-drrft-{ fir'K {r{r <RElrqt-l fr-i e{ q-blr$' q,[Ar q-{q({rt{ affi e5s- fk-< elK \e lE.f$ q?tFl qs erfi rtfu"o
qrq[.K {t{ q*d>l.<qlt Ik {iruq Ffffi$' 4i-s c -rsfqt <i-r<) r qdlq frra-R m-<.i-{-6t{ orr (q. ao .M(C fte"f q1-5g Ifr qrq
q?nl-{ (ffi, to\)) | B[H!r, <tqElfifi{rlf,Frtg{]-ql{1q. eo -l-ERtft-€-Cqr{{ c.lB&fua. q {lre-Tw<ni-{ sc sTrt I

q q<TTl-{ mrt<sqtn&oe-1arnruevq{f{ eff.ff'rFlFl.,rrgfds fi}Iq[g{{rTqlc{-< cqr.f EE<r6K {crls e<*-trr{Vfr$-t
4H{ $r{-6q I qmrt< {tl{l-Tt EfuTK qlT-rT'lT qtveiq{rs }Kcurl. c<Fr ffi EHs frKb-{f $Tl E-{ r ,flft.r sI-{rui.&
EEe fr-<r+{ ql-'flT qcKI 6a15 q-a1s qfirR qT"t$el1-{.tq1?t fr5"Fi5 31sr{ftTq ws'f q<( wrr6t <g <V.Rj4 I fir.K
qqnr&tr q1k e<< ilqfifr € <v <-rg 't$mfr-s E-dR-{ @T{t ffirr{ erfi q<( {r<[R ql+tLT{ l-qs ccrcs€ {rq$fr
Csfu-s qfree6q56 YTIR-o r[Ta r ult n'tft< q--{c(qrm !-lrP <g tq{srqr{ ${FT frqrrrq r q?ms {"KRl. q{fi'rs
aq-r-{ lq-{iT <TE-(q{ &r5K mlD 4'lAT q-"T{$.lll{ Ei-S aa .Fofq.i q${Ei &T.iK D'KE {-ffir{ Cs€yEi (fu, qo ) ){) r

trlsT {t{ qqloF ltctrPR &GPf< {K )coo vqlcffi €etm I rig Ef{ q"r.$ qt e1k< qsR {t{ slSlrrm frrl\-slc{
ssfr{ I Dr$lqry lt-v-Er5rq+vq "rfr-+q"f \e qFtl{E, frtfrR.sn, Flml q'esl-q, qfip-4-q1q1-qre=, qu?rrslE-cilfrf R{ar+E.,
friq-a-q-srs{Hf q<(frtlTq-{6<'-qerEl<:{cslR&sqHfi rqcfr{Bs s er{kw<rquqtf$rq {oro Tt{rfelln{I?ffARqm
&q qtqt< v-{f{ qfB'c-T {|ffi il ttu +q1T s-fffle q6u e[ffi <m {m +,m-q q"ttls TrR ffi<n q{1'to Tq-T-{ Eq-{N(fu, lo)){) I qt BE eJ-{frts frr<-DTiT srq {tcr{ fi&W eaffi € tkmrm €'K q< o.e<r}-r ele|+6s'

'lk-$Bssl-r<Gks+m mq-flfr tqm-{€fqtsrpEm I qrs-@{",KTtfr-{fr-<-{l5Tt s qE6lrffiEf19<b-r "tffi-{qsri-{.ro <.({ qm rLT{ frrtlE.-tr| r fre"rs-s..m-{ {K"tt fts, \o qc q fc{< :i-(<T qrqrsK 4l{ g o -rsl(.| 6qro a"rf,flflT Er{ I

ws <fu {tF.fi € w44q=1r1 .qs&rs cr{ {rq-eq TFtRo efrrr< cwcq qeEq-sf 1E +<e, q-flfrro ffirK RF-<g

^ew'!: jg*

/M{fu!1.,{Elt'l

fr-,
.iHP
PiaI to

GO



?
edt,z

\a
,}

{R!lfim

-. - '-=. ;= =ffi -eafi.e.9<-q.E_jftd. 1frRe fE <e r <Df eX {"R}r{cqr <tn?;trl=*=E= _ip ;-. st' ----:''. c+< s i-il ffirdn ffi s fr"tntgWs {E "*, 
q< cfc{ cqns E1n.6q E-{<T +ffi. e=..?+- - --;; -:;=" q.lz<, qr;r_s I ' '{

- -- 1=;-'z i-tq q-aaqe e<Dff qus fifrs r qi43 <1qefts ,Fi[T o1,ks_g_{K {_"Ff o6*, <p ,F'<T.Gi€-- - ': a----?--?ci'7 qeK {ffiro*I I {ks-firlcRt s <rg{lTr{-{ ffizqqNftq-{<reffi e qro.Ge:I=I 
,ffiffi- j :=-5-= 56T dtl-{l{t ftftqH^rB<. qsN {Tgf ffi< "r<, q,fri{ eo)S {fc{ eEE15 Wtg. ?1,-"..' -.. ;;- :.- re<6i srm t{ qEil qlT l1E6 <q{ c"tkm ca[6q 1 4a4 i.t5{lmc[* qpffi, ;r,e" ;: -: l'- - ;Ef= ;rT {c-T fi{err[? s-<-{fuT nfrE fr1q r kc"t{ +z< <-6qrc{ fr1j..1fr *"8 "1fiu6,- ---- - -: r- ..3 sr!,=fr e qrffi +f+'re e i&Ers sRr*-e-< qfroqq-Tis.-5]-{ frm frrr <rce , sBi- - - -- .- i. <,riErfir.K q-fl(qlR <B+, qpsq e >r,piri qt &.{D q{S qlTffi_Tm eft{ &fuq. ccfr$.- - j := i {]zE i 4trffi{ si-+q({i-{ ql+tlT{ e"tT qlTfus s q.lTl.&-r {kr<."f <-qE.Rm F-v?fi-q r <g,- 

"-3? ?e-i. qqffi +f+te q<( qR[qT <r<-qfrr qfiagTi {ffrT ffi"M +-+f q4.6 gitr{ qfrnT 
I' : :;-;r - :-z-i qfr e$E q[T qffio <-r<-{l r {ufl(, qmrtT frFE p<re frg+ v-*"rffi-< sRs,v {r]u- =- =--T J*:zr-{frffi ffis-fl-fl Tl.fus qs*it ureft* ,

' . ='---- "ffi ftfdITR fr6T Tmfr{ fi'rs{€lE f srd6q r si< e&T-q-{ Es. s3l {m par6 4fu1T q}T" --:=-- 
==<T rffiErftEq ffirrkqinqsffiTKqT qfr-+e-+qqq e <s<mrqftGg*rm ***

-:'-== 4ffi w<T q-{-{E "Iffi-{-{ +rn @ eeR crfslR-{rl <RErcq-i qre6r {ks-d1T cd-m h5k

- 
-l-;1'==*" 

\oob {ffi qRFR-src{ +qarrn.i qE-dE lfr<\f., d'm e +t''r-fr+-q"n tgccsAp;- ' ' r;F qTls-irf"F cqHN q'F qr[s{r (NAPA)-e< s"K ftfu +-.r r -E<. ffifr€qsln;T-
- :*- .? <-< 'r .tr-fi qrn-(q, ({Ylra{ frfr\e- "rkqr.T EtrErCq flrrq friN-;rrqq €<( T-F "* *a ;.h; H- - : 3l-' -:-ol6t qqftT EETri-{ fiftTtr'HF <IqqrrirlqE frfuir u*x-+.lo cazi qlr,6r-smrp. v or{a: ' ==23'ffi grorkq'R{qH-ois-{rd<r4qFllsrl{r{ 

r q.N{T m?l-(Ei ",tfu. srflEE. (h-r-mqrfi+' 
- .- E<a:-,;rEtr< sr orf,{ q-qftT EdrFT eG {ffi{-$T fi(5.{ €fq6t +m s-frvo o(1fr1-g+m€ (ro:7rr €t-qr $<6q r 6<qfi, fiH $-Ff{ qqfiT U-ea-+ mf6 eX qfo,qamfu E{xq q<( Bde fiks-f, : - -..77 er:fiqeI.q-rlcIl{rcdl-{q-{l-s q-trR 

I

. =+to qrm ?<ft-o qqffi q,{.l.G vpu"5fum< 1fr ctrarq q<( q( qkfi(x1t Ep Rct r

' 
- ' ;:-;i--- '--'' ' in-dfr ftR '{q qrffi &rty *-aaG G* <-vcq ErrqnsFil qt-r< r q<t {F["|iFf ?<{cl-i<: :=-= >fd+src< q-s-{ fi-ct ssrsfrq-sfrT qtcf_{Nf&-r ?<RI] est 6q6s qSi-w qre r ?<R_o-= .:, 

l:y]&" sq{G qc-{-e €<( RrE, 6* qqffi, TFko, l.ffis U_drrE tEsv @q1u
. ---=::, 

-*-rq" 64p1-!4lsq64i qtqsswEEtr{{rr{iRsqcq 
r iBqq_$REiE<Erq, qcw-.t- - 

-'-.-.: --.TF;rQ bo :rei(-' r-xT qk-di-fr **F << (UN-HABTTAT, 2021), R?u...er*,q-{ <-{ .rfi <_srr_{-, ' . l;-. , i ?:,l;r fifusvn<t ,rfu{bl-cT {tr $r< E6o EF., Es <Iqlcg qm r"l_KT lft< T<qlT s 4;{a- : -=- . +'i-<-r.i< q<qrT, qrq qG w.e fr{E <uq q<( qE-{K q,EBceu 4ccr.wu e ll-fr<v[r< qffi- -'' -: -! - --- EzETrr<F "lkr<-{ <sr< {Fr<-s{ Brryi"r q<( srfurl.-< pnr q-vrq Rm-< fre* qRtr. r <lEl-{r: :=-i rr-T,'-qr sdT frrQ-{ 1Rreq ssB AIIE Qz-eilr<j sTq.\e+. $r<-A qi}mrl-rs I eg lqeq effgtr{' -. '= )i rThe Guardian, g september,2021), ?"RsraalfucryrcsrptQqe.rs-{s gftaEii-6s6.-- ;i <-z; srrT s-<I Rre q1 alrfi <rsrc cc[-r <qL< DiT qrqk r{ $'F{T-v-R-q-flEs c.fsct s<-.u r- . .-- z-: "fu qftrrrcqTcq-< qtet {q. s(T ffi qr{<r{&cr * q,u ;iil 
"_ 

qe_{_ot s_{...<.- - =.---. =. ;F=i +-<l {.]T I "n_pffFl.tB€{_qTREit q< sfufrBEe eT<Ar qHT{R eq {k.p_ _*ar. o.--.

BF c)

f(fl qeql r



?W
.t, F\/V

<qG ft<zq c. ql-<f{ tsTtfrrnIq{ ffis e+.p_"{{ 1 ffi wql{ qfirrR{ qffi fficrpt, E&E "rhffir,iT &+rii,+x-+'f{q q{< {.{fu E-dTri-{ efu r {t qE6q fr-6Ff q€[q-{ q€{.K ,1$c6$K5q qtr<T q..lg:, fi'{l6.w{.€fq-{ qfs6 41 cn6 r{$I{(rzDET 'lk-ffi-'l rg qffiu gTDnK:rf$Fr c+<-E {f{-<-{-sl-sR qrqr$R mfr"l{-q, .]r-r 61ei,frq.iT(-Tqffi q-{-$qnEs$fui-{ (dqtr+l.qs< qr< 
|

D^..^t^^r^-r /Dd r Lsrduesil 
,li

<"\ {85!rt6itl I

6q )' w<-of, qt?q-fftre'qrfiEfu<1qreq+-FfTv.fn_qq.Rs 6|l-{t A]|s
(Esc, euf+qrc.qi1ts)

E?T{EI

?4dllr. d. ()o))) <zfF 4sdztu E-or I.l'id rr+-.ft ,

?q-{N, q' (lo))o) loco qlrq< rl4T I fit 44fr frnq wfr'@t Qo) .) r lqin € ,rt16ve"mm. ,I"fcMrEtr <r(dir&-f >rtroK 
1: \9-)8

The Guardian, (9 september. 2021) "carbon capture and storage (ccs) world's Biggest Machine capturing carbon from Air Turned on in lceland,,. Available at :https://www theg uard ian com/environm enu2021 lsepl0glworlds- biggest-plant-to{urn-carbon-dioxide-into- rock-0pens- in-jceland -orca
UN-HABITAT'(2021) AcceleratingurbanActionforacarbon{reeworld.conceptNote,worldHabitatDay202l,uN-Habitat, 

22Junezo21.

a

I

Gt fr-.&p
IRlst tot)



,4-,
G

\ZW

.lqf,

q cs q{ q Etfr?

. - - .. .. =. ;3a< <qfl-+ {r+qrc"t frtFT +KCET- eftq sdftG-{ &s le T.| <q cqrld {NAr E-.]..rlcq< es ve{E.
_,. _-a_ a^-- =:. =--g<' r'tiol }I(fr<]r{< )s q-{cE(n ml-g e qrcr{ ?<{{r "rrfiT@G{ E{ s-Kl{ EIs(.r TfrfuG-{ fr-51-;;

- :- , . .J' ?6 € q{rFT Fl-cq< ft-+]."r; Flt.l. m.lrtlc{fri € qfirqt{ Editrffi {Iitirr q]TrrerET.u-'tTf, Tfls{
-_-_ ____s- - .-a iri66 sgfo6 {w +GQrq-q r <q<sk,m E-dirq q.fur< fuf,810 eitrr.wfi r-iq EFa-, 'qrF qlT qlrTT

: 
- 

=q; ?aa €I{'€{. $ fffr"f qqtr< BdTCq qblt qmf-ofqffi:n si ei.o'lItr;< At<uo ft-o ZEr- <-Er

- "' ,; , .--= ?-r1al &-Tlqct6q rqlffiefq6q-{qdTruq-O,aqq-qq7fmf ffi"; g dl1,t6 "fr?T<*ffisso-<rsCF

- 
: --z=. rrEht, T@l6q-{ 4I'llsr \e fi].5tld, e-ffu eter<.q, EITCT<'qmcFrT?<FiR xq]l3rr €Irrfu ffi-$-d-dT

: - j :--;-,trii {(g qr< I SS$ <{K q(elsT ilC"{ 4I, Cr:$-lIiT qfr$-fl-df ffi 4-<Co Ee6T ,q1 ffi-agai m
, 

- 
-: :.' "€r=:t |<{,{E g.rffi-< q{{Kc{ frcT q.t r-(g << | srqrq rTftE qfuT]T BNT-{ crKt4 qt e<( frfufr{gt

-;-;-.--. =,rrE 
'qmf< qN qlTt-{ .fqd ?fr-f,fl-ffi {*i?v.6< <qI q6n1q- e1.fr E-dTCffi EsI qr< ,$ix[rerq dfIET.

-. :--.< ?FK € qN Ccl-CS -iqr< qfu<mr+< EK*qm T{i t q E(earrs {Nr{ c<C<l erCEJT RBrdT6{ 4ffiEo
- . -fr Fzr<erqK,ffiqql-cqfl,Rgrs, uBtr, tfixq"ru 4s3fr$-FH<K{KrFrtc{E"rcqflqq-{e<ftq

=<i:a rqs-ga[rlg Rrqr< rlry corq]-{ Eqr frft{"f o<i RC3I6q; Tl <q-{t-{ c{r{K <lqql slgK -ir${ q"{{s 
I

: : -:- < F.,r,foE 'lfrf,fl{j 'qlfif, Sm qmf<.R-<' rl-srs {m wffie -fqG-{ FI"f-{k$ {q q-kT(T <Es qlcl.

: a= 4T1s Er<€iN € xtqr{{?<mt r qNts-dr-{ 9trf,f,fl{mTR, "fifr, -tfu, qrrfr&"tq, q]<lq;[, <qr<I<.qHq]

-- : FEsrFtls e*g frco {rd I e6jqa <I(El6nt qfirrM Rr}l(< r<'(<Es qrE€ qE]-ol-cs?6n +cslsB,fl(T{

-r ? =- ffi fi qaqEK a'rr<rll 66uarx TE, FFtq, qpt"|lsH, {li<lq'K, "[hult<, vfu E"n:rqfET F{rcq<
-. - . ; =i;'431c13 qI"BE-f frC<D-{mFfgom+fqT 1-rs 6o;EK 'ffr-flfl{f firs<< 186{, C{ "ifi-flfldle€f$s-fl C{ls

- --; 
-13r*f 

,rrrF oqliiroKfr(g{C<Vfr<I{qf"rd..ko r -dflyits(<RElfir"Kq.i"fffr-{ "ffnrfu"rci<fi-ow1rf<+
=- . . - ar. ;ti'5 e+g fi36 R-f,fl G{ I ruE 'liq'tpi 

q6rffi< qNe54K qIt r q51l ffi{ q4k$Gs 4k-$F{rr

i.:"
'{]*'- -. c9
, -.F
I{"6T tot)

;=-?'-. -r'Eftg.n q< fucarar if&ft:nd. <I(Ei-&-l lqifuEfi)

qNr{e|]T

*=-:::a:

:i==:::::::

Sj!-;:i::.

K;j.:ji::.

e :.::.

*+-:

F'-

r+E::::r-

€=.:::::i

:.:1.: : ..

ii:ja:::r:... l
F:.::'

E::=i,,:r:

*&"::':.

#:-:1
F:'-

ffiF:.::rr..:

:=
E:i:.:.::



Bangladesh

_ra

qlwrq"rcs xRK-{ s{fr..f'ftir si qrcq .o{ 6qrdl q5s, 64ft6E n54-61apfrcs<< r oqfue-w+vt< <-s] +.u fi-{ lE EI**RlstkTK "l]-li?]ft {6"R "rfi T<<-{rq ulTql tlr-s (srql {Er, cq-E-dl Etft"f q-{"|.q-{ aaq-a;fig-qrrfr< 
'EITTR 

<wwq "**fuqreEqrEl-n 6<?<fiqi <+'rr 1frffi frBriqf erfiE Rr< r ,{rcr 'kl eq,ffi' c{.T{ : <Tof{, cfr**fu, <r-R.Ir.,r{,Tiecq;'f-qE@l-€<<mq-s6p*s-+t<qffirqfi-llgrc{qfiss:f,ifi-s-fl_flof_q"r 
s 5.fl(T.fl.fr, frftrilfr €<(qle $TfrTRlrrc.QTfu-T<ts'<Erq$<rEqr{ r

)bql qrcqr eo q{ q"T<fr qrwqrq qr{fr&TBrr.-rri<q-<-r<rq&rqq, 
"qlT1-3. cnr-r<efufiEr{T {Iqr flrc<, qrqr 

"nc<., F1q1ttc<' E*ofrEo<sftr$'ftq-- qlqrqq*Rqff" 
r 6r< q *E.fuu{rc<. {qTr{c{-{s-cnTq m&-orrQ-+qKrqT<.rqakn f

'rs--K R Ir ers^ iTF q61q, EkEi qEfiRE <ea.q-qffi qry .ifrE cnmr eFr(-{ u,€nlu .,afR.6r\' r <s-.fiK ql qrfls{I
{l-<61sr< <fr T-$q <rcrfrfufrq € fis6.{ qqrEt&Tl. cqmT qGD rErr-{ *,-{J .,{rq-r, 

<-]-{q1,, Frmr e E-dE 61-d{,, qct*rffia yr rf{ <rc-fln. xcuB q6',-'f, oRrq q-ro qrrqt 
'tG 

BdE € TFks <.8 cqs r fte-<s{fl-{ s-{"r*fuE "k-{-trT{$I{srEI qi Cfrfr-o trRqT W"f csx-{ $.i{s-{ "r?mli ot fr r +re.qafr"f1"f <Iq4kqr.rn eTB_$.q_dmffr {.{fi e qfr wa.<i{rE erry'ftrjo qr s<( fikoi< qFkn'i<Tft Rrrce 1 ft-e q-ffiftET pE*m tq<E.*r{ Em. qlu*-*urRq-t 
T<.cf u,cf{.ur. r q.*." ffi?fi c,.u- <'r€nr5 **smi {H] <-T C<qqlt{-, q-{-+lk rffT*fr, w-c+T ,rfi $"r&-s. ffi T.u qrqm_{

fi=$-r{t *q ctIT'K cD}t srr-6q r q6$' .fr$-d-"rr €rqrK El*,-rcq d*,R Edn.,-{ frfre',- <fr eft* s-{,h u,-cu c".rEr {IT, q-q6E-R<T.t {f${T ffl.e- frp-l <F€ qlrFrr rs< q6. 
1

qwfu q-qtr6"k q,Gqfr-+ qi<rom eaoE-BI <uq T "reor=fi <REr.n']i g < qGqrdr ) c (o) qr6qm ffi qffi,=. $.uq. l<6ra silGq"' dslE B-nx-+ e=slrmlr ) ' sai ry51 fr.ffi65- qefrrorR firreq n<frrrra-< et d'.Fro qR_$-K qft6m <q-ar+r'ri qTr{Tfr c"t+ qrfr-+ fQrrn< 1R &-Tm clrnfuo tro;nt frereq-q, ot cs1r.rcr.<i <rqf <s &-Tt 41-cd qr r of fi_ofrr<DTK qeGnfr slfu oc{ ef$rfl"{ Uoi.lj Tis.flTm ffi efor< q6mT $r{_(q I eMf<Er{.i ErEr_

)) tuqm* e xrF< *<*$nqfrr<5-drrsfrfrgq[T.HE.., }T.EE € <]-<,-{.r}R t c<.'.ffi"rr+rn-a6.ksrs-{ffi{$-{.fR.. o,-c< r qt ersr< ff+rq* s*-fl eh, sfrF q<I <rs...r.{- $TI {rrd r

r) qvrs{6t e e-+E{.iD<Btr 66{rrm csraFcq-sDlqT e frc+< cag|qmq1qrc_<_6T.rrf s<fi{H$_trt cq.(E "|l-r<. r m$r{Frq ce[sE+ G]( cE.sE "nfu "rw cqrrdl s 6ffi offfia-a6s Rrd r orrrfi leerorlfrwrr<+-{-cn aM,r+s ,uqa=rrfl<rcr € rq(-Eqit 6T-mTffiqlr+rmBq.r{s.{<i{ts. efKc{ 
|

it) 1fr a<-sK qdFq $TrE 4r{ uRcq "qNi-{ sN qNK -1-gs,, €tri "Tfr qfr <mr +-<-"iffi*N ,1v,, qfuflqi<rs.]T." efu qHrr< ffi frr<,-{m frGr ercs* $nrorfu qT-{m t tsRn w<H Tfr qfr qq.-Tt +.u .fi c
"rrors.I qfr.. sEqf G.EK E"r< BEE| frFt? s-aq fi{rtT-fl qft-$ET {fuTB EeE 4rC{ r mr*c-q fiu-trCm $q-{ cqmlmrei "ffRnks rs {NiGs s-St.{ <,T-q-{ $-{cs ,tT<r<-{; <<< w<FtB sG uel-{ sE srlD +r< +f,c+D lofr pritr

ffi Hff 
* auo <sfTE<-< I qpaasfiffi a Ii.i(xi ETfreE qo' {k{K ffi ?.u qm

I
-fl

G8 fr-.
=ls



:: -L

rrpfc
.qqFl,
?r{rs"r"<

!*Eql
-rg6IE

&r{r{- ffi]"E

."ft*:,'"

sF|3-q \3 ar"i$ ry"x-a6i|{ {FftT Effi {fr+= qRran, qrFf_qa q]-(q-q-qqwcr{ {tr<
:r-< ,,Er: {aE E-$ <rqon<-< B-"rRfus, 'm"5f vRnoc-<-* E{E ef6d".ffr E{]=r (T[: .ffiT qpgK_.!a,,,

a.o t ) - lt qd<q-r<-< <tfro s:fi{",$qzT € nfu (APA) rts-f

Tq Eft
,{{r{,
?TqTF

rt*ry
qErfii

rE:F s ur"i16 r-Eqrqcr-{ :iliTftT effi {Ar qrqcv', e{Pi-q( a1-6qf :EqT{cr{ {tr<
6dFr fl[: .iQn E-st ?msrGK B"iQfus utox '{qmn +-y"tr+-<

;r -<:l-;r salr cErEtTEr cqt1{{-q? a.oa.)-tl sqfuqc-<< <tffi-o c1q*;1r, € nfu (ApA) rlEr{

fr-..GFk7E 5/r5

1

4

,=

Tl =** .l::r,tr

{

#



Bar-,gladesh ffi
,ZMW..,

I
,5;

p

*

1EBr4 € 'r"i"6 xE-"flqGr-< Tr;fiir eLffi -|ft+ q.rqmR. s{f}l-(T ql-6ei x-qq]E-cr-{ qtr{ q-{R
flf; xir-e <-6133:q?fufe3pa€f g.]]ra5-,o"1a3 (DTInjFrE?-;rKcfr.{rq:ndBflRqfr_qA

i.,i)_li qr.-<?l<sr att e*:;;a c yfu f RpR) xfs-<

* q'{fE
=qr{

,sm.
qqsl

"$8"*t

T{llI{^€ .ltF E-q"in-ca-< il:TftT ,qG!fr .tfro qReqq, e\Ft_q< {f6ct {.qqf{-C-T.{ qtr{ q-{R
fir, "iQhufl rrq-s'k-d{E"rRfuE+-g<mr<E-${-+$-y"rrs< o-Tr<Tn{q-{]-< co. +r"fo 1w<.1

mf<-oi{ qEqFrqqfr-,!< tot)-a.t sqkSLT-{<iffs$:f{B[q{ \e pfu (ApA)-{]s-{

c.e fr-
-Jrsb

ss

"4'{}* i$

-is

i*

.{
gr{

C{



,+

I

{Eft.
?ffiBi
*;ri *j."1

-qq:*"#

:.=-lF € fiF {q"||ew{ {ITAT ffi .ffro qWm, qxft-q< q.r6at n-q-qTaCT-{ qtr{ q;rf{
;-: -Q;n !q1 

"m$frffi B'fRfus effiq<-qii q< lEllftrrE-<.= q{|< flIs .qrKEe .qEE_{<

tot)-a.a. qd<qr<-{<ffrs'sfu-'fiqr € Ffu (ApA)-Y.].s-{

i?- e .r"igi vqq-a6 {HftT effi.[fre qEclq, q\ft-,{< }n-c{ Tq"t]E.e{-{ qtrd q-{f{
::: rQp !61 

"rq-s-re-{r 
s{Qfurg q"r< E{x-q qkhq-T{ ffi}-rq-{ qEt< u. g+ftn.erkl qrrm

rclfus-€< tot)-tl qd<prfl{<frs ,e pfu lnenyxrm

l,

+

€EFf, 
=

rrq61E,

Qm Qr

ryqTF{r

drh.e
FRFI tott

ha

E;{iH
.;-F ft I {i

I

=-\ =t =:!



/5-:glaoesn t:(.r

l

61qljr+ e irq16 E3 irrm{ x.,trrfu effi .ifro qqraq. eEFl-,!< q1rq Tsqq65{ q6-< qqf<
,:-. -€itr -E- ?r,u-€13< }?ft.?;s E1qr4;r ?_fiEe7.T< "ifr61_C6 6.';rK Fl: AXs;gi Efr{-q<

icl)-ii Ee'?E?. <€oa1a:r;-+ € pG (APA) 51ST

,$qF

KV#.

1i

Trtfirc
Hltr

qqr%
effi-sF
irr ry

retF

J

,rctuJ
w

=iy

s 5frc
E €E.Tq ETqE

u'3* ,*

tqlrE rg eitSf vot'tterrrr rT{frT effi *fts. qwlq, qqp;-qa q3; I-q.{|{ff{ {tr{ q-{r<

c$, .fuE-s"f 
"ms'tl-<.{S{RfuswsrsftqfrA.tT tRq'sLT{ qfiDqsq-{KlStqn.[AF+.]Tlq
cu1Xfr-q< a.oa.)-a.i qd<qrd{ <lfrs'sfu="nqq s pfu lnen)xm<

A-..4lP
FEFI tot)

r I

]:::::i

: :::ar't:==

. ::':j.:lji.=

:.]::.===

:.-=:::=

I



t

Fbr- ,.

il$H

<'tsrBr q<i Jica-q<{c{rDffi cftffi?+ qErsT{

EFet efu-rB"*x-qof+te qqfupfu {Nr q-gir

qffif
Tr<t qrffiet
r{&-

ffi qri 
1 "r"rp +irur+r l-<amFiqTs sffi'k"R q-dT fi -r-fr r?"f{Eq-r qqT

{Tfu effi q{f{.fts EReq,?, e\Pf re qtr< q-q'f{ ote .fQn E-gf ?|q$-t-{

:ir:t :,--- G)
-{*rrg
l{aq roll

5q t{Fryrq:ry {til-crsr-*"r, ' '}t'rrr (3{ {*'l-*f€"{d.} e;t"uB-tE< ;r<f;rr?n trr*

rqffir S B?s{Yq

Ll/t*lEtT€-ffiErEr
xffiry qTqfSE f +:e.f*r *"i*:e *,Jt=s-:i **:
r-.S'ri" o



-IT

Bangladesh

q{1.1 \; tr- t-{l * l\t

gs<;r c ,pq.;r-16r+<cl lolo-iol) q$16+ 
"it'16 

qfijng;m ce$ enf{s-{.€{
-f-r r€ E;z.i-:r TE.iE. gxi;i e rE< - *r< fl]S .€-n-UflI q.h-+]K

Et\ \*\$ t.,{.'t

qq]{ qqquqK{ s rrytl }ffi}B?e

E-w++ e cq-<f q-{fr-$-{t \o\o-qoQ.} w$kq. ql"ier sRqgm mf eqm a*<-e{

{Ffu qffi q-{f< ffi-s qr<{q, q{Pl e xtr< wq'f< mfc .i.fu E-Sl {q-+-f{

u0

''%



.

,t

RonFr{H{Nfrnqpnt

flB{rRn F{&lqEE)
Tl-{qHt ({fq-$k{

- : 
==? 

EIr,I-< q"N mq<r< frwnfr frt <qe ft-<q "ffBE q{ r qiBqqs )bbc ql{ cqrr+' efu<qr qcar<-< {]_c{-<- --- ?.r<qfuft-<qfu{r{ 
"tr{r{-{ ffil-{fi 6qa I qQfr{.q "narc+<1nErr"ilErpqrrTrh--T.qKlq.qr{Tq{{l q<(

*{$"i< 
R(III{. qdB qf<'m{ <l+{i< ffip-aa a31. r 'il-imfr fr14r€f.F {r6i 6fuF 6h--l1.- Gr. qr1.h-<,^ :.1$ 9lr

--'=lrr{r-RTfafu-+<Xlsi,{<qqiRgv]Tf&.jqS6q-{rW{SIN)bbg4tF6Tfpgnp<.1i.r.ffi-Rrsft-d
--. =>-'-?o<l&c-qtq<(q<{-q.q&"llryfrnr&E"ShelterisMyRight"rQ.oQ.oalTE-Tfu?<>=ftft-<?g-{eifu,rml
-- 'j 'iousing 

For AII : A better Urban Future" I \oQ.) {faffi fr-{ <qfu ft-<lT-{ ef.e"ilE, ftj-n q1p ,'Accelerating

: ::: :n for a carbon-free world" Il] r o-+r calcq 6, R.t<nfr.rso-<r qe Ei;uf sl-{4.v1{-urg1Q-sfrriq-c"Rqdrxr?r<-<.
-" : ' '--?-v'. eTr<E e <-61<l<-qtlTl E-qifr mfr r qt fr"{ <qG ft-<q tot) E111"tq qqffi q-s-fl a;f6;rr-{ Tq Euq-"j,r.T. qreFrc q<( qfix o6[6n >ra-q xQt, q.,qq'R, F]s-fe'fuSF g {-<-flk-c<q-a<rrk q6t6 q<( q(EE q-+-{

: ' : - - ::r ftc-q ffi, oi.i+-fi-<-colr- <<q q-sy'&{as.rqs gG$iT q-{, q$-@ ml-q +-{t r

;-r ;"-- zr.6K silsr Eqw <qt 4tR qsqg Wt-< +tz-qt cEr+r r ED qirr ctmr v+< 'q.rc{I{. q-lr wsr-s sG<,-{ FTro-T ==r:K qt-qq'tts, oFiq !6'r-wTrts-€r qriT 6qq l {q{R qlTtcq-< Ecrrq-{ 6"M {tE{ t1B{ R-f,fl fir1ct-;-- e?!lo <IqElcq-rK sr] ffiC<-RE-{ ql-<fr{ fifus $-<t-{ ETtT, efoftqn-<-qQ tE $ril-s <q< {6{ R-$-fl F{Ff
-:- =lFF ffi e frGrfr{ ffi ge+< EHTC{ dq sr< EE-cP r United States Environmental protection Agency-<<- r' ="fEesql-{I{l{m, qfutr{msq.cgo.c-o.vtr+COrfrq.qre<(freI-Bmr'-|lRqmKfrT"ilfq-{ITft
. :- :;I ffi Us"nA o.uc8 6a COz frr{. qs [a.l | {s-{l<, 

"i.tf," 
)ooo (,ftVNIF<.EE efers o. c F{ C0, fra1u

. -6. _.-i - i--; )ooo16 <ilq s ffi qRl. frfu so €lqcs c0, frs1u RT o.s tr+ qdts qlT wcfo r {sKI( u1 ga'3raqa
- - ??-;-<rni C0, frsw<rr<Er{w6(ssfrmql-flq-€K (6o: t) r

: -: .1. 3-1jy3 1 g ?Be ?-FrE eEEfrBB- :_...:=I'l la'l<is(ffi arEtrg,

ts

t



CO, emission rate comparison

0.8
Gc
t 0.6
tc.9 0.4
tl

,ln
Cb 0.2
Nou0

r 1000 Burnt
brick

s L000 Sand

Cement Block

Emission source

FE r, c"[gr q1fr{ ?F er( <t8. e frGrE eRI ftffir F..s {€rg C02 uBt{

frufr-Eqr<-*veil r

qtfr e ffi Erfl fiffiE qlK qfirE't<l-fi-{ F-s E-(r ENc{I'lr xrB< <<qk +rrtT r q8 Fsq{eq-< q{F.B{ffi{ <-+ qfi-s
aq-s<rfr/ffi r <t(qtfiri qsE{aTES cqri'EsrKsKrt qts{"ht{q-ffi6nriff"fs-slc{ 

"i.l.exl<ls r frnrs q<(<tfu{
rTlcef qvfr-qD'lT frqrR "tr{ ,4t F-sc{E $TFEfi qffi ffi T-{t qT r {sKl( $.UNRF.-{ El"ils.f .{<( ,fk( fiffi_< gqffi
qfu$r q-dr R-sH fiffq qTffi ftqr< Fs <K{-ffi mni<.-*{q cq$ F{H *Tfi.. qkqu +-<r w-< r

"ll?I?=t
H- Ii f -rrit

qfu$-la, 4-.6o Uu-'t<T €,<-.?E? {=z ffc. 
=+=<T,? "-r_R?T 

{<< eDK eT.11<.T EI"s] sq. af"SkT Rfrg Eqil ffiq4<I <-<-rq +"qfr cifrET?--{< s;T --=- }=aF?c' ..2=r rergl xffir ?Fr 'fu <KqK srl qcilq R-+-g. qq-<
ffi"i qm6l Q-T QGcc <el:- FEFF 7.2 e q-':l furs <j-<EK 4<I qc{-6q Non Fired Sand cement solid Block, Non
Fired Sand Cement Hollow Block. Non Fired Solidification Block q<( GFr<Ifrr:q-BEii-c{E r (FE: {)

6q q, eEukqKqi-e< y€r EaK. rEfi|<qT'g 
"tfir 

r

qlffi{ <IeI<-{ &-Tt-{ {-{E <IdEIT c<l <rcq Non Fired sand cement Solid Block r F-$tsrEK ntr c"lis-Ni-E{ tctr{
Y-E-{m TT Es{i-T ffi{ ?KE qr{-$T(rf.-El-{ $Tl sE-{ {trrp r ErqM €i F-s <Fqrc{-{ +r{ cqrHEmi-F 6p1ffi el-slT
n-rK efc$q-qq-sF t q{ srs B-sr 4f{ $eDiT {<E <]-<q-qG sri< fip-ct qlT Go_eo Df+r {<D srtffif {.s_{ Rc{.[R r

qPFi.tr{{tc<K esB ffi{rcq fu-q €{'rflffi{Ecqt-r{r<qm$Tlqmte Non Fired Solidification Block (so, u) r

I
BangJadesh ,l;(\1

fr-..4P
IEi?trT QOt}



Fk
i.* qr!

@l

tf
:u

- ("1)

_j-Til.--3q.5fiKq-tgE"rqrF.:(mNonFiredSandCementSolidBlocke<(NonFired
: , " - - --- 1-1. , <r Non Fired Solidification Block qmfrfu&-{ exl-q r

: - --' 7r--7 <r<qr s<T E({(q Non Fired Sand Cement Hollow Block r Ffler+K ql$t{ (aoo fr.fr.
" . : -: -: F-?--?6r -6<uq-{'m<Vq€x.l{ afrQrfr<qr*em qrESre.3gqK43f qsq I qa+-6Ed'EEl-E.

,-- r: ,-5' -l; {Er ErErS-i r-+E< &s-+r$ +.rt qrg*< +trcq qF El"t s -rr Tffi Rfir{ yfr-sl
:: --'= 7;- em e qlu c<r,iqplrT € qqqq-rd$-{F-{ "lqfus$_{l.ru{ (6tr-: s) r

froa, 19 Non-Fired Sand Cement Hollow Block
({) Non Fired Sand Cement 1101;o* 3166k qm fifu ch'{Fr r

- = =? F F{rcq F[clf, ar6 ffi< <r<qlK *{Fs[s ftr{fFirr$ eTfu <rRf{ s<l qc-{-6q r qlf;s ql<frfr

- -_-= qrT <r<qrc{-{ "rfu c+-rEl.Frc{-B Er[c{"T <KqK +t< qtn F:fu*< a5a fiff{ ?t<D'eT{ Q.o-a.c *ist(.f sfrrr
_ _ -=? <s_cq (frq_c) r

Iild.^.
-4rp
lEg *orl

il

ffiE



Bangladesh

frq c, qeukqtTqle-q< y€-{ \rqK q-erq'r{qTs

U]."FilT crFr<'tfr(:]6 wn+q EKI fifu ptr' 
r

qPlg-t, {Cr+( q<( -ilfr;rot< T<"t ov$ E.mr"H $1q6in qt"ttffi frTr{r qfr< Non Fired Sand Cement Solid BIoc.

<i<qK ora :FrFnfiq orl <rzq fixnr aTBIF aftSft;l< ffsEm q<( $frcre q(E? g,cf er.-frl< qrT ffiE FEh-.
{KG'o fuwa m(:<rr.oa -T ei{IE

flkr-rr{ <Er {T. a'ri <e e@< la uGat -fu s+f 1'ft56= a'r-€r eoE ffirK sRn-fi Bg-+ e<q qk-< qFITE

ftqr< yfr-+r qq;i orr "lffi- drr-<.tTr6m EI<Icr ox<dxr;r atfu or{+ frerm"f*ql-q sEI {s< I a.oQ.) a6a3 fr"{ <}-
fr<"{ qa T{ qfu"irll fr'+l, sr+iJ COP-ts ()-)t drss-{, Q.oQ.); S]-T['[, RBrs) {llq 1-<t qiqk-s I {rr{ {ks-fii< ffizr
$lk"ik q<iqq:r-ol1fr{E-o+.i:i,mqqq ffiTa-- q.Gxfrfui mrc<ls<w{", ffieflF{i."rq-{ft-{-{, af"pfk<q"i c<l
otffitq {FI{RT <r<.{K Esl-1, t<qftn {k-{-qt <KqK EE'N, rqf <14-q1"rTl, c{Fl}ltrsrt-{ q<( {(?tT "mF-< <<r
ffi ficm"f SEt efffirq-{ I ylFi:T q&6r< m<irq e<< ytffi .TlKtrcct{ qI<lIN T.i6{@. dffit 

".ipa6 
affi$e- ft-r

'frs (El-El qEi{ I ql-{ qK q;rt {{ E({ mFi Ecrro-q qfi(D-s{-sl r e itam{ ql"t{I s-{"roR 5E qffi"f{ {Frtc{ \51-m{ TGI
qIEE{-slIE c<t< \3 El&-{€ qs{fi{HqNfr<l<EK(Esqfq ffiattffi I

vrlrlp:
1) Day WH (2021) Accelerating urban action for a carbon-free world, l-7
2\ (2020) Energy Technology Perspectives 2020. Energy Technol Perspect 2020.
3) https://d oi.orgl10.17 87 lab43a9a5-en

fr-r
..4P
E?r{ tot)

r
E

E

x



t
-_-r 

*-=(.

ffi"f s'fffi qcEKvv-..qRc{LEv s(&B <Kq[f,:
{516T{ $.rf,{ E{q({lT{ q< wFlEl

G]. qrs-sr{ RT6T{ w-oK)
?qxq qrqln qqFmt

{1ffi ffiTcq-< )irba clrq'JfuFm-fsq-xnlr-Tut< "i.<-<ff<q< 6r16aq-ffi;as{fFK EqN fiFl-{K q&<ef,kt
- : -=7T rrGE:<xqwcq r frtflTfrqKw{c(tritri5ll-mqqr{lq'$-6E-{qlTc{Er"I ro s smt<fti-o qI|l<ft-*+reofle

, =-- e 
"TCT{ 

ffi | q <qrT uN-Habitat s-fo c{lfrE kt <cfu ft-drq-{ efu"llrr qI4I "Accelerating urban action

: - : 
-: ln f ree world."

, = ;:rTlJIt

; :. : nn<x.To qdfr&< Elfr-sfi-fu Rc{r< stq sT-cq r fl$,$lT ccl-cs dsfa{{ frrs {fRo q€{]-(6 q{l-{ {tffi{ce.3

- r r- -i. €,d (T..fl Kq uqrq reqR TrFrsfrs ql-<fq-q c($E 1k afl-cq r <\r<TF frct E-lqs?B'l-{ q6{5qa\e C<F[ {83

- ;.:-z-,Ta<1<Tq-{1-{ sqls-B&-iTrl<[T{, fr.t1-n-{ rs q-{<E {R-<\fiF-{ qefun< c+qf<nX-Cs 4kqsqC-{(R r qK"tls-{]

:- . . ?,jtT 4bf<q11E qoeo s lo6o {;fl 4Iellq q-+qS{i-{ ffiN["f q'fsfC{ {el'ltrdT'ts-s3T so € 10 eltl I

d'l-{l{t s q"rft{B"l

= ;:.T aqap,c1ffie "rRACd o1-{ we 1furo ltrq r 1ffi*em "lls{l s<( cq(.K Fffiffi{ tTt',-< +IE qf{ffi-<

-i 1..4sn"i<roft-oq-fl(?m-{Et"l<wrq tiTl<lTrt{ "tkc(?rtr6{ m?ffTK<I(4fffirt41<I-sfrsq-qqq?BT looS {l-F

r .!ra; wg.$'6ef5{ \o)) qkEtis,rT mfiq-lq<qrr 4K iro% r cqr.KqdfrBco qtr5f<Tft'Tr{CT{q-<ql{<-qR,

.- :.:?I "trFTfrm et<f(oqfiq?tll-{q<ffiFfus+<.l esBErcEq I qKfffi'"flIgffitq-N.ft-{$qeXqq \3 <r<qf{

==; u!.Ct{ WlsT Eqq r

. - - a!73r61qia fi:flri3 ffi ft-{ fr-{ q4AT <-ri Ekq r fr2"f,< q6"o &-"lt ER &oqt Ee,"llrd. \3 <r<{fG-< 9{IET

--;= -576 1fr5aryq6-d ffiq66 ffi $-{6q I S'l-{"r Rrrl.{ c<Pr< om c-'m <I<,-qrc{, Rrns Q<tr{ gmtfr <r<er<'

-,-. ftu' qsftfu!.frsrf ffiFEB

fr-- \bc
#{fglq tol) '

/

x



r
Bangladesh

ffi"r Frfl qGd-rqerEf T{K cDrr sfrG[ Tc-{cq I tRr<"Rffi{ fift6 frffi qFHt qrerq{ q-{r c{ft sml-qr, s.Kcf furi-{
qiB.[olqr"K\e qR-o mn+-< <m q qrerq I sR {6il qoo m]F< wko ffifo 4rf{lsrq <q-<lq oc< r

vfrlTqaa5aq-fli?Bt{ qtfr"ll-qEl.Rql{ cffiiffiq-arasq-{rqKl{{{(qtcfia6Eraqsl-{{TtfrEq,,,W ffin:fr"i
B"t<,-<"r<Kqr6r{ 6a-irfiR-$-fl oQ r cqvmtr<r!?sRcs 6a-qrKrqE-wq]ts-, oi:fux-+-wqtts s a.ffifr,fuq+
q$qeEr q< R-s-fl F-r q <Kqk{ Frrfi ?Ekru e}-r sl-f{ E'{.t ql r ffi FB sFf{ v]t-qglQs- ffie q{lET
Fiserqr< .{sft r q ?<fts +l<{ \flt-q-qtts- 

'mrc-< u-% et Frfl <s Rfu q-q 
r

(( c'o el'l {l-{lTfi-$' q'sfu\5 (<q 8o g.m F-qTR tBc-q E\"IS qr r q& tr{ freT.E ersfu.o eK boo .s& s.Ff{
slt-q$.Rs'?.oR ql t frrq'8, nqm-,q< <t<qk*El-{ <s mFr s$ w{ << sst q 1tlrsr nr{{ Es"t Tfrrr qffi 6i<-
qr< r q cqst"rd m ffi {<F qlT-ffi pm sKK qt.<tq-{ qle El qmt qrDiGrcs- eka[&s +sffi r

Cement
-1.sct C02

Cement

SYo

Calcination

50%

Electricity &
transpon, l0%

6e-:

Fffi"r {F FfcrB F[m e s[s )Tlr'{ F-r{T E{trlT qrlqR rs,r6q6lwu effiv s(&t
,{ffis +lfut FrsT To.scfi qCEI .41u. {iq1Tft-o frfuTm {1qrrT eR-CTfi $-fl qT 1 a6a 36fr qT +-l"|| q<( sqI{
Rffi r efrfrE$qQfuE<Ft6{tTl-{ | 4c-{rqr+ m-ctfre4qqfuE?sR+r< c{€$r6 r qrt6<prt q< eqrtq-{-st
wbtmss qffis n.(m F<l-q{ <r<-qffir1l1rqrs 1-qa"f a1&LT fr1n.5q 1 a;Eq1-sqfr EK E6Tl-q-{:rcq Fs., ,tlI6{E
ffi qTE6u qF[Fs effis nqffi a[r+q r €zu efsu-qfr5E eS C{ ctg <r<qK +-acu q5q lI r s-cblmssqffis osffi-qa q $4cil.As[rq. sfrTi1o q-{-ct{K6t{ Rx ffi"t {N,frc5; {Rqg; s-a-c{ {m qF[ +<t {1-{ r



Sand C,ement Ume W#r Curing

lnformaton

D€mitv
kdm'3

' j-a 20% 10%

200m1

1.7MPA

pressure &

1960C

temperature

Curing

time:10hours

514

70.,i 10% 20Yo 657

7 0,tc 10% 20% 724

60:6 30% 10o/o 649

60% 30% 10% 593

-- : -== :!7ls6iffi-e(q{-lsI.$ f(Ilfrsf, qtuffiEf{-,q ffifre$qtF[Ss qffisF-c+-{
, - -"- 7-.. {zp. c{tffiqDfisErl,={csrqqffi{ooo c+&/fr'r

,-T-ETT q-FrcEv efrGTFs S(m:
- : , ;-:= <i4trn.t q-<-ol-{ yq "fs<tfts "rk-+-g+n stDr$-ss ,!frGr-&s s(ffi Frr ffi 4'r-fuT

: --: :--.=, r= ?-e( ffi ?sffiFEBro FKftT]. frta"cP r euFs ftEr frf,fl Qzqr< fon-K udro cnlrTE (qr€

. - - --.:i FisTq {c[I- sFs, ff-{s,s- q<i qF]xt{ qfi.+rlt fil qeDr$=s sfiizTEs 6(ffi 4<-{l! a-53

.- 
--" :. : - T(ffi36 61-qaffi (e-qs- ffis), slQr. err{fuf;Ttr flger<. oE ?'fta-Fii{6TsfrFir.T

. . r .: 1- j. :-{rz:r {d +lTK o(m F-s Bq{iqT s<I ET r ,!ft <lT qrqfr. ot?E et<B. 1fr6a.i<6E fu+

-; 
=+^+-.l sqftT r: wfrefu${s I q1?l-@ss ekfficBe s'(fuB SirE ag Erfr-o € afl <RT gs,

=-:== 3F Q10 <ftP r

fr-e-q , qtBkR. qvfrfu(R.qi?sffiEEB-q qPmft-{
qdTrf,ss efimd-ss(ffi $rB

R,^..+lFFro$

..1'



Bangladesh

Fw
,taw

6-<-o, qg6q qs frfu. fiq.]f EsffiEErE eclcTs qrBr@-ss qmv osffi eTg qtErqT, vs s stq

GTQ9 a.olc qTmn rc<l qa-q ,-{6fr ffirq otm (TMqE< tcBa <mqm <-fl qrs D,ffirq ,!E (esBrt frs-fl F.:fu
TlTq-EEq< I1<l <l=Qi< }e161fi9 F:c<u-+x qcrcs sme oqffi s$' q+.B D{sor{ fr"+-fl qeg. qr{ <cq {c< c{€x.I
{]3r

Flglfrto sqffi {m rt+eroro aq-{dTiT ci;.q({rm D'rer ,{TE q.l{frs <lg{sT r E*re e-<rw qrtls $${-{ l?3Tft
Df"i. q{rRo qu-$-cd r qt <l.vfu {r$T{ qr<)l;l frfuu +-<es ffiq slrE-< qr6?t w(BIE +l-iq T.{.f q{l_($ qNqq, k{r{
$.lflfr frr+< uifcqq {tio <l-6Q r De coupling of development with emission 6:N ffi5qbf q5-srq-{ e$E q-41sT 1"13.[
tro csrfr De coupling of construction with cement and affiliated pollution q{-{ qsB {Kti wdrc$su qfrfi-&s
oqm-qr rl<-rcq qiT-ffi fr-LT qlql qE."{ r uit <fl <.|-{, Tcll-{cl € {n-{ S"tcTft 'km'l cR"l s-{i qcq {kmfiffi-d ft-<ifl
ffiq q"Nfr frrrm or< qtDrcp-eu qfr-ffiFs +qfut <Rq'rch-Ffr cqq"rcD qranft ftrd-{ ffiAr G{rq qqfrE +rrf+ lnrc+rcr
frriTyfr-fi fltqq+<m r

E"fi{E

1. Lehne, Johanna; Preston, Felix. I\4aking Concrete Change: Innovation in Low Carbon Cement and Concrete. Chatham House. Chatham House

2 A. Samarin , "Wastes in Concrete :Converting Liabilities into Assets', in Ravindra K. Dhir; Trevor G. Jappy (eds.), Exploiting wastes in concrete: proceedings of the
international seminar held at the University of Dundee, Scoiland, UK

3 Mahasenan, Natesan; Steve Smith; Kenneth Humphreys; Y. Kaya ."The Cement Industry and Global Climate Change: Current and potential Future Cement Industry
C02 Emissions". Greenhouse Gas Control Technologies - 6th International Conference. 0xford:



,4.

IN

Understanding a Carbon Free World
Actions the Urban Areas of Bangladesh

Prof. Dr. Mohammad Ghulam Mufiazal
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Habitat Day (2021) is "accelerating urban action for a carbon-free world". Cities across the
':-s.me 70 percent of global carbon dioxide emissions with transporl, buildings energy and waste-:'lr the bulk of urban greenhouse gas emissions. Concomitant to this Bangladesh being a
.: : , lrbanizing. 0verthe years, the industrial development in Bangladesh is aiso note-r,r,or1hy but its-:-:-' s a matter of concern. There are carbon emissions from the industries factorres. commercial-:: ::: causing the climate very vulnerable. However, it is imperative to reduce C0 and as well as
. -: - Bangladesh.

, --s "0m the above- mentioned sources come from fossil fuel combustion for heating and cookiiig- .'?s:3 and wastewater, and leaks from refrigerants in homes and businesses. Bangladesh is an

' - i 0w0Iil-lg carbon emission. This would allow to lower carbon emissions without jeopardizing
- - 

- 
- - . growth. Energy efficiency means using less energy to provide the same service. It is a key to

, - rs ,', ell as an imporlant policy to be targeted for all urban areas of Bangladesh.

- 
- :' :, dtngs: using more energy-efficient heating, cooling, ventilation and refrigeration systems;

" 
- - I aac electric fan; improved cooking stove and using metered gas; passive heating and lighting to
:-: :-J the purchase of energy-efficient appliances and electronics are the ways to reduce energy
- - =- ss ons, Moreover, reducing urban solid waste sent to landfills, capturing and using methane

- -' ,- : ;ffective to solid waste management as well as to reduce c0, emissions.

' -- : - -a's World Habitat Day (2021) i.e., accelerating urban action for a carbon-free world is very
.- ::iiext of the urbanization scenario of Bangladesh and has to be duly addressed through

- 
- 

' - : : - : 3 r'0 g rams to th is eff ect. Th is paper discusses the concepts relevant to carbon f ree world f or: :: -, :-:'e of arisen problems, existing policles and plans, and actions needed to be taken.
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Concepts related to a carbon free world

Carbon zero means emissions are not being produced. Carbon neutral means some emissions are generated but offset
somewhere else to make overall emissions zero. The strain on the climate is eliminated by shrinking or compensating for
global greenhouse gas emissions including carbon dioxide. Carbon neutrality refers to achieving net-zero carbon dioxide
emissions. This can be done by balancing emissions of carbon dioxide with its removal (often through carbon offsetting) or by
eliminating emissions from society.

Although the term "carbon neutral" is used, a carbon footprint also includes other greenhouse gases, measured in terms of
their carbon dioxide equivalence. The term climate-neutral reflects the broader inclusiveness of other greenhouse gases in
climate change, even if C0, is the most abundant. The term "net zero" is increasingly used to describe a broader and more
comprehensive commitment to decarbonization and climate action, moving beyond carbon neutrality by including more
activities under the scope of indirect emissions, and often including a science-based target on emissions reduction, as
opposed to relylng solely on offsetting.

ln conclusion, a carbon free world means a place or largely the whole globe where there is carbon neutrality and carbon is
negative i.e., removing more carbon than the emission.

The state of affairs in the urban areas of Bangladesh

Bangladesh has targeted be a middle-income country by 2021and this requires to increase its GDp growth to 7.5-g per cent
per year. Both public and private sectors investment will be increased as well. To sustain suih accelerated growth,
Bangladesh will need to manage her urbanization more effectively, and parl of this will be the increasing demand for energy.
Energy shoftage is one of critical infrastructure constraints in Bangladesh which significanily impedes her economic growth.
At present 62 percent of the total population has access to electricity (including off--grid renewable energy) and this his Oeen
posslble due to the Government's massive efforls There is still much to do for the energy-poor population, especially in rural
and low income urban settlements areas. Biomass supply/demand accounts for 68 per cent of primary energy consumption,
and over 90 percent of household energy needs. ln other words, only about 1 0 percent of the population has access to modern
fuels. Annual household biomass consumption is 44 million tons, or 79 per cent of the couniry's total biomass consumption.
Fuel wood constitutes 41 percent of the total biomass cooking energy and 84 percent of househotds are depend on fuel wood
for cooking.

Lack of access to modern energy services and the use of traditional fuels for cooking, heating and lighting deter economic
development of Bangladesh as well as have serious health impacts. HouseholO energy use is more complex, with many
homes 'fuel stacking', that is using multiple fuels/stoves at one time. About 90 peiient of the populaiion depends on
traditional fuel-free biomass as cooking fuel.

ln most of the larger urban settlements, solid waste is sent to landfills for disposal which is another source of carbon
emission. The greenhouse gases emitted during industrial production are split into two categories: direct emissions that are
produced at the facility, and indirect emissions that occur off site. C0, emissions from traniporlation sector in urban areas
results from the combustion of petroleum-based products, like gasoline, in internal combustion engines. gther larger sources
of emissions include passenger cars and Iight-duty trucks, including sporl utility vehicles, pickup trucks, and mini-vans.
These sources account for over half of the emissions. The remainder comes from other modes of transpoftation, including
freight trucks, ships, boats, and trains, etc.

Policy Framework and lnstitutional Mechanisms

The Government has taken a number of initiatives from three distinct approaches/perspectives towards universal energy
access namely, (i) energy efficiency, (ii) renewable energy, and (iii) energy conservation. National level policy and rules were
drawn up as paft of defining the institutional framework. ln 2008, a renewable energy policy was adopted by the Government.
This envisions 5 percent of total generation from renewable sources by 2015 and l0 percent by 2020.The policy has several
objectives, including: harnessing the potential of renewable energy resources and the dissemination of renewable energy
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: . - '-')- '-^ I -'can areas: enabling, encouraging and facilitating public and private sector investment in
. . :. : ::,: lptng sustatnable energy supplies to substitute indigenous non-renewable energy supplies:- 

- - - 
- -' -=-etiable energy to electricity production; facilitating the use of renewable energy at every

.. :'-*-: ^3 deveiopment of local technology in the field of renewable energy: and promoting cleantm hrchpment mechanism (CDM).The urban local governments in Bangladesh have not been empowered
c f,frerns related to energy consumption and it is the matter of the central government institution.

EdActiotls
r=f

- ','-ace, steam boilerand motor.

: -::- i n less C0, emissions but the same amount of energy, when combusted.

, ..: lf coal to run machinery.

:-:l-cis from materials that are recycled or renewable, rather than producing new products from

-: ::'ap aluminum as opposed to smelting new aluminum or forging new steel cause less C0,

tr ES and workers aware of the steps to reduce or prevent emission leaks from equipment.

srfrr
:'.- ?'. a,e fueled by compressed natural gas rather than gasoline or diesel,

:'- a.l:omobiles provided thatthe energy is generated from lower-carbon or non-fossilfuels.

-:: s-cl as low-carbon biofuels.

.-,=^:letechnologiessuchashybridvehiclesandelectricvehiclesthatcanstoreenergyfrombraking
,:- :.:er,

r: :11. 0'1, sldewalks, and bike paths to increase lower-emission transporlation choices.

- -): areas. so that residences, schools, stores, and businesses are close together, reducing the need

-:-:a \/ friendly commuting.

- . ai ves for employees.

- ;s -stead of purchasing them. Car sharing services like Zip Car are inexpensive and convenient and
.-'^ s: crlation choices.

- -:r'3\ie road traffic flow.

ies and the

ng buildings

mission and

Paurashavas should encourage constructing green buildings to build not only in vacant

can be transformed into sustainable buildings. Green Buildings can reduce up to 40 per

50 percent of overall energy consumption (USEPA, 2012).
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D: LegalFramework

It is noticed that there are more gas emissions in the urban areas than that of the rural areas. The Paurashavas in Bangladesh
have not been legally empowered to handle this problem. Neither these authorities have trained man-power in the field. There
is urgent need to revisit the Local Government (Paurashava) Act, 2009 and arrange to incorporate the issue of energy
consumption and gas emission in details. .

E: Unveiling the Facts

General people, decision makers and other stakeholders should be fully aware of the consequences of construction of any
kind of infrastructure on climate change. lmpoftantly, before undertaking a large scale project, the long term impacts should
be accurately analyzed. This analysis is very rear in Bangladesh. Large scale power stations, nuclear- power plants and
chemical industries are taken in most vulnerable lands even being informed about the harmful impacts. The technical analysis
of economic and environmental impacts of climate change should be incorporated. The analysis should establish a bottom-up
computation methodology and provrde realistic assessment based on scientific analysis encompassing community
experience. ln national level, the findings and suggestions would be presented in a number of workshops with stakeholders such
as environmentalists, planners, and policy makers and so on.

F: Awareness Building

Our people are not aware about environmental degradations, governance, violation of environment rules, etc. They need to
be aware especially the community based development focusing on risk reduction. There can be a program of raising
awareness of community people by video, drama, multimedia, intermediate technology, art, case studies and storytelling or
demonstrating by installing or improving infrastructures in the community.

Ions

0n the occas on of the obseryance of the World Habitat Day 2021 in Bangladesh, let all of us endorse the remark of UN-Habitat
Executive Director lvlaimunah Mohd Sharif made prior to observe the Day that

'With our attention focused on responding and recovering from the COVID-19 crises, let us ensure that every action we take
today, every tnvestment and suppotl we mobilize, strmulates more sustainable, low-carbon and resilient development
pathways that leave no one and no place behind."

Lastly, but not the least, let all the stakeholders come forward to act together accordingly in search of a carbon free world, in
general and a carbon free Bangladesh, in particular.
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Comparative Analysis of Conventional Septic Tank and

Sewage Treatment Plant (STP) System: Contributlon

in reducing Carbon Foot Print

Mosleh Uddin Ahmedl

1.0 Septic Tanks

,a. la.: a:". .. ;r,.t' !,,

A septic tank is an underground chamber made of concrete or brickworks through which domestic wastewater (sewage)

flows for basic treatment. Setling and anaerobic processes reduce solids and organics, but the treatment efficiency is only

moderate.They can be used in areas that are not connected to a sewerage system. The treated liquid effluent is commonly

disposed in a septic drain field, which provides furlher treatment. Nonetheless, groundwater pollution may occur and can be

a problem.They are step up from a chamber, which can only store waste and must be emptied in a regular interval. Septic

tanks are single or multi-chamber designs, utilize gravity to separate the liquid waste from the solid waste. The liquids flow

out of the iank into a soak well or drainage field where they are dispersed into the soil, allowing naturally occurring aerobic

(waste-degrading) bacteria to break down any remaining waste. The lighter solids, along with oil and grease, floats to the

sufface, while the heavy solids sink to the bottom of the tank where some of the sludge is broken down by natural bacteria.

However, because much of the solid waste will remain and build up over time, a septic tank will still need emptying at regular
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.,', age Treatment Plant is an evolution of septic tank design. They essentially do the same thing;

'':m solid waste and discharge into a soak away. However, sewage treatment plants add an
- a process that makes the effluent discharge substantially cleaner and less harmful to the

- :^-iigh a three stage process. The first stage is the same as that of a septic tank, sewage and

- - ,^ :-amber where gravity separates the solids from the liquids. The liquid then flows into a second

- " a::. behind. The second stage then involves the introduction of oxygen into the system via an air

,: -'1:.s the growth of aerobic bacteria which works to break down the remaining sewage into a
-'-')-- " -lts bacteria infused liquid then flows into a final chamber where the bacteria, having done
-: ,.-:::ttom(forrecyclingbackintothefirstchamber)beforethecleaneffluentisdischarged.This

:'.'.:':"',=. l''loreover,fuftherfiltrationorchlorinationisdoneinordertogetcleanereffluent,whichis

-:: - : .: flash/garden/car wash etc. Though there are many variations in design, all sewage
'-. -': - :r nctp es of this three stage process to ensure the discharged waste is as harmless as'-:- :- .,::'0T the majority of sites, from small domestic houses to larger housing or commercia!

Collection
Tank
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premises. lt is considered as better environmentally friendly option. However, theyneed some additional features,

e.g.Electricity Connection, Regular Maintenance and Higher lnitial Cost.

3.0 Which system is best a Septic Tank or STP

There is no clear cut option of choosing between a septic tank and sewage treatment plant; it depends on circumstances,

cost, permit requirements and site restrictions. A new sewage treatment plant cost more to install, produce cleaner effluent

and need an electrical connection, but require less emptying. Septic tanks initially cost less, but need more space, more

regular emptying and can't discharge into a watercourse. The most imporlant thing isthe BNBC obligation.

4,0 Comparison of the of the Sewage Drainage Systems

ModernSewageTreatmeqtPlant I ruqr1'@
Advantages

simple in salvation

resistance to depressurization due to the

action of aggressive sewage

resistance to mechanical damage,

crushing resulting from high weight and i

displacement by action of ground waters, 
I

relatively low investment cost

Disadvantages * possible odor-related *i"on* it tt",r pt'*t it

{. modern, eco-friendlysolution

* low power consumption
n high quality of treated sewage,

* the waste is dispose dunce a year most of the
time

.! resistance to aggressive sewage

t resistance to mechan cal damage
* reuse the water for gardening.flushing

and car washing.
.i. helps to grow green growth which

absorbs more COz reduce carbon foot
print,

.i. Cooling earth surlace
* save water and save energy

*
.i.

operated in correctly
need forseruicing
high investment costs

possible clogging of the drain or the drain well

odor-related nuisance when the deposits are

pumped out

noise-related nuisance when the deposits are

pumped out

5.0 Waste water treatment contribution in reducing carbon footprint

Waste water can be a source of methane (CHr) when treated or disposed anaerobically or when dissolved CH4 enters aerated

treatment systems. lt can also be a source of nitrous oxide (Nr0) emissions. Carbon dioxide (C0r) emissions from waste water

are also considered where fossil organic carbon is present in waste water or treatment sludge.
!

I

I
I

I

-l

I

.1.

t
.i.

.l

.|.

*
{.

*

incomplete resistance to corrosion
nonresistance to mechanical damage
high costs of deposit disposal

needf orf requentdisposalofsewage
possible puncture of these ptictank

odor-related nuisance



:- ---:'l':-nd sewers likely generates CH, but there are insufficient data available to quantify

: : .. .-. -- systems. However, research shows that significant amounts of CH, can be formed

:,:.-^.s and enters centralized wastewatertreatment plants as dissolved CHo in the waste

, -' -: :i-eatment.

GasEmissions (GHG):

- , - - lH N20, CFC etc)emissions (carbon footprint)from both microbiological processes and

-"-- I flerent laboratory test and research. ln order to estimate the average total emissions

--: 
- -:-:^- treatment plant, some test reporls/literatures have been reviewed. The results show

- , " - - a septic tank systems with '164.5 kg COr/year are higher than those from a secondary

:: De 0n average 144.0 kg COr/year.ln the densely populated urban areas, it is estimated that

- - , , - 
- , '= ,:ed to all waste water treatment plant is estimated to be 89.8% related to septic tank

. 
-= 

a: m e nt systems(Ref : www. mdpi.com/journal/sustainabi lity, 201 4).
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