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a&onf uREfkyfwkdYtouf&SdaeorQumvywfvHk; uREfkyfwkdYcE¨mESifh uif;uGmí
r&aom j'yfypönf;wpfckjzpfonf/ uREfkyfwkdYcE¨mudk,fjyifyrS avuJhokdY ywfcsm0kdif;um
xdpyfraeaomfvnf; cËmudk,ftwGif;ü toGiftrsKd;rsKd;jzifh &Sdae\/ þokdY &SdaepOfwGif
vnf; wpfae&mwpfXmewGif tNrJwG,fuyfraebJ udk,ft*Fgtpdwftydkif;rsm;twGif;
tpOftNrJvJvS,fí vSnfhvnfum toufZD0&Sifoefaea&;twGuf vdktyfonfhwm0ef
rsm;ukd xrf;aqmifay;ae\/

uREfkyfwkdYtoufZD0wnfNrJaeap&ef a&onf þodkYcËmudk,ftwGif;ü wkduf½kduf
aqmif&Gufay;aeouJhodkY cE¨mjyifywGifvnf; oG,f0kdufaom enf;vrf;rsm;jzifh aqmif
&Gufay;ae\/ uREkfyfwkdYpm;a&;aomufa&;twGuf aumufyJoD;ESHrsm; &&Sd&ef a&u
zefwD;ay;&onf/ tom;? ig;? ykpGef&&Sd&ef a&u arG;jrLxdef;ausmif;ay;&onf/
a&m*gb,uif;a0;aysmufuif;ap&ef aq;yifaq;jrpfrsm;udk a&u ûypkysKd;axmifay;&
onf/ uREfkyfwdkYaea&;? xdkifa&;? oGm;vma&;tpOfajyap&ef a&uulnDyHhydk;ay;&onf/

þrQtxd uREfkyfwkdYudk tusKd;ûyay;aeaom a&taMumif;udk vlwkdif;vdkvdk
tawmftwefem;vnf od&SdMuNyD;jzpfygonf/ okdYaomf wpfaxmifhwpfae&mwGif rod
rjrifbJ usefaeao;ygu od&SdEkdif&ef &nf&G,fNyD; þpmtkyfudk ûypka&;om;&jcif;
jzpfygonf/ a&\tusKd;ûyrItpkpkrSm ajrmufjrm;vGef;vSí þrQjzifh NyD;jynfhpHkoGm;NyD[k
rqkdEkdifyg/ twwfEkdifqHk; êud;pm;NyD; a&\Zmpfjrpf? a&\tokduft0ef;? a&\*kPftif
ESifh toHk;usyHk tzHkzHkudk azmfjy&if; jrefrmha&t&if;tjrpft&yf&yf\ tajctaeudk
,SOfwGJazmfjyxm;ygonf/ vlom;rsm;twGuf tusKd;tûyqHk;a&udk tb,faMumifh
xdef;xdef;odrf;odrf; oHk;pGJoifhaMumif;udkvnf; wifjyxm;ygonf/

þpmtkyfûypka&;om;Ekdifa&;twGuf ZvaA'ynmrsKd;aphcsay;cJhaom uG,fvGef
olrsm;jzpfMuonfh rkd;av0oESifh ZvaA'ñTefMum;rIOD;pD;Xme? ñTefMum;a&;rª;csKyf
(tNidrf;pm;) OD;bMunf? 'kwd,ñTefMum;a&;rª;csKyf (tNidrf;pm;) OD;tHk;ausmfESifh 'kwd,
ñTefMum;a&;rª; (tNidrf;pm;) OD;vSwifwkdYukdkvnf;aumif;? ñTefMum;a&;rª; (tNidrf;pm;)
OD;pdefa&TOD;ukdvnf;aumif;? ½k&Sm;EkdifiHrS ZvaA'yg&*lrpöwm*kd'kdbifESifh rpöwmyufx½kd
aumh? tar&duefEdkifiH? yifq,faA;eD;,m;jynfe,f? ar;vm;AD;vfwuúodkvfrS
ygarmu©a'gufwm&if?tufpf?qGef;? a'gufwma&mbwf½kdYpf? umvDzkd;eD;,m; jynfe,f
wuúodkvf  (a';Apf) wGifvma&mufydkYcsay;aom urÇmhrkd;av0otzGJUcsKyfrS a'gufwm
a*s? eDrpfESifh rpöwm a0:vfwmppfem wkdYudkvnf;aumif;? þpmtkyfyg tcsuftvuf
rsm;twGuf rSDjirf;cGifhûyonfh ynm&Sifrsm;tm;vnf;aumif; txl;aus;Zl;wif&Sdygonf/

Ekdifa&Trkd;



tcef; (1)

aygif;pyfzGJUpnf;yHkESifh zGJUwnfrI\ rlvtp

uREfkyfwkdYonf vlYavmuokdY a&mufOD;puyif a&ESifh xdawGUvmcJhMu\/
xrif;touf ckepf&uf? a&touf wpfreuf [laomqkd½dk;pum;twdkif; a&raomuf&
ygu wpfreuf tcsdefrQESifhyif 'ku©vSvSawGUEkdifonf/ okdYjzpfí a&[lonfrSm
uREkfyfwkdYESifh tNrJwap ruif;ruGm &Sdae&rnfht&mwpfckyifjzpf\/

a&udk rkd;&Gm&mrS &&SdaMumif;ESifh yifv,f? ork'´&m? jrpfacsmif;? tif;tdkif?
a&wGif;a&uefwkdYrS &EkdifaMumif;udk a&S;twDaw umvuyif od&SdvmcJhMuonf/
aemufykdif;wGif ajratmufa&vTmrsm;rSvnf; xkwf,l&&SdEkdifaMumif; odvmcJhMujyefonf/
xdkokdY od&SdMuonfESifhtrQ urÇmajrtESYHrS urÇmolurÇmom;rsm;onf urÇmOD;tprS
,aeYwkdifatmif a&ukd pOfqufrjywf&,loHk;pGJvmMu\/

a&qkdonfrSm [kduf'½kd*sifESifh atmufqD*sifwkdY aygif;pyfxm;onfh j'yfaygif;
jzpfaMumif; odxm;olrSm ,aeYrsufarSmufacwfwGif tajrmuftjrm;&Sdygonf/ odkYaomf
a&\ rlvtpudkrl odxm;ol tvGefYtvGefenf;yg;vSonf/ uREfkyfwkdY vlom;rsm;
tygt0if owåavmu wpfckvHk;&Sd owå0grsm;\ toufZD0 pwifjzpfay:&m
rlvZmwdonf þa&rsm;yifjzpfaMumif; odem;vnfxm;olurl ydkíykdíyif enf;vS
ayao;\/



2 jrefrmh a&t&if;tjrpf

aygif;pyfzGJUpnf;yHk

a&\zGJUpnf;jzpfwnfrIudk ajymjy&mwGif [kduf'½dk*siftufwrf1 ESpfckESifh
atmufqD*sif tufwrfwpfckwdkY aygif;pyfxm;onfh tdyfcsfwl;tkd2 jzpfonf[k twdkcsKHU

ajymEdkif\/ odkYaomf tufwrf qkdwmbmvJ? [kduf'½kd*sif? atmufqD*sifqkdwmawG

ua&m bmawGvJ [kodcsifolrsm;twGuf tweftoihf&Sif;jyvdkygonf/

tufwrf[laom t*Fvdyfa0g[m&onf *&dbmomjzifh ]]cGJpdwfr&Ekdif}}

[k t"dyÜm,f&onfh tawmhrfrkdYpf
3
 rSoufqif;vmaom a0g[m&jzpf\/ jrefrmbmom

jzifhrl tPkjrL[kac:Muonf/ tPkjrLudk jrefrmpmtzGJU\ jrefrmtbd"mefwGif j'yfpif

wpfck\ tao;qHk;tpdwftykdif;[k t"dyÜm,fzGifhxm;onf/ j'yfpifudkrl "mwkaA'oabm

jzifh xyfrHrcGJpdwfEkdifawmhaomj'yf[k teufay;xm;\/

ouf&SdoufrJhavmuwpfcGif0,f obm0tm;jzifh j'yfpif 92 rsKd;awGU&SdNyD;jzpf

onf/ xkdj'yfpifrsm;\ tufwrfrsm;teuf [kduf'½kd*sifj'yfpif\tufwrfrSm tayghqHk;?

tao;qHk;jzpfonf/ tav;qHk;tufwrfrSm ,la&eD,rftufwrfjzpfí tBuD;qHk;

tufwrfrSm qDpD,rff
4
 tufwrfjzpfonf/ atmufqD*siftufwrfonf [kduf'½kd*sif

tufwrf\ wpfq,fhajcmufqav;onf/

(u) tufwrfwpfck\ cE¨mtdrf

tufwrfudk "mwkaA'enf;t& xyfrHcGJpdwfír&[k qkdMuaomfvnf; ½lyaA'

t&rl tufwrfonf tpdkiftcJtwHk;uav;wpfckr[kwfbJ tvGefYtvGefao;i,fvS

aom y&rmPkjrL[kac:onfh tufwrfzGJUtrIefrsm;
5
 jzifh zGJUwnfaeaom trIefpkuav;

omjzpfonf/ xdk trIefrsm;rSm y½kdwGef? EsLx&GefESifh tDvufx&GefwkdYjzpfMuum

,if;wkdYtMum;ü ae&mvyf6 yif &Sdvkdufao;onf/ tufwrfwpfckwnfaqmufxm;yHkukd

1913 ckESpfü 'def;rwf½lyaA'ynm&Sif eD;[if;e&pfa';Apfbkd;
7
 (1885-1962) u

atmufygtwkdif; azmfxkwfjycJhonf/

1/ Atom 3/ Atomos 5/ Subatomic particles

2/ H2O 4/ Caesium 6/ Space 7/ Niels Henrik David Bohr



jrefrmh a&t&if;tjrpf 3

tufwrfwpfck\tv,fA[dkwGif 0wfqH[kqkd&rnfh EsLuvd,
1
 &Sdonf/

EsLuvd, txJü ([dkuf'½kd*sifrSty) y½kdwGef
2
 ESifh EsLx&Gef

3
 wdkY&SdMuonf/ y½kdwGef

ta&twGufESifhwlnDaom tDvufx&Gefrsm;u EsLuvd,udk vSnfhywfaeMuonf/
[dkuf'½kd*siftufwrf\ EsLuvd, txJwGifrl EsLx&Gefryg&SdbJ? y½dkwGefwpfrsKd;
wnf;? wpfckwnf;omyg&Sdonf/

tDvufx&Gefrsm;u EsLuvd,ukd vSnfhywf&mwGif êuH&mywfvrf;aMumif;4

twdkif;vSnhfywfjcif;r[kwf? wdusonfhyHkrSefpGrf;tifywfvrf;aMumif;jzifh vSnfhywfae
jcif;jzpfonf/ odkYaomf wpfywfESifhwpfywf tenf;i,fa&TUNyD; vrf;aMumif;ajymif;oGm;
&m puf0ef;wpfckwnf;yHkrsKd; r[kwfawmhbJ tcGHwpfckozG,fjzpfoGm;onf/ j'yfpif
trsKd;tpm;udkvkdufí tDvufx&Gefta&twGuf tenf;trsm;&Sd&m tcGHonfvnf;

wpfxyfwnf;r[kwfbJ tcGHuGJ5 txyfxyfyg&SdEdkifonf/ yxrtcGH (twGif;buftus

qHk;tcGH) wGif tDvufx&Gef 2 ck txd? 'kwd,tcGHwGif 8 ck txd? wwd,tcGHwGif
18 cktxd? pwkw¬tcGHwGif 32 ck txdyg0ifvSnfhywfEkdifonf/

EsLuvd,onf tufwrfwpfckvHk; tcsif;\wpfaxmifyHk wpfyHkom&Sd\/
tufwrftjyifydkif;ESifh EsLuvd,tMum;ü ae&mvyf&Sdaeaomfvnf; tDvufx&Gefrsm;
vSnhfywfrIu tvGefjrefojzifh xdkae&mvyfonf jynfhaeouJhodkY jzpfoGm;\/

y½dkwGefonf vQyfppftzdkrIefjzpfí vQyfppftrrIefjzpfaom tDvufx&Gefxuf
tq 2000 eD;yg;av;\/ vQyfppfrJhtrIefjzpfaom EsLx&Gefonf y½kdwGefxuf tenf;
i,fydkav;\/ tufwrfwkdif;wGif y½kdwGefESifh tDvufx&Gefta&twGufwlnDpGm yg&Sd&m
yrmPwlvQyfppftzdkESifh vQyfppftrwkdY wpfckESifhwpfck acszsufypfMuí tufwrf
wpfckvHk;taejzifh vQyfppf"mwfr&Sdawmhay/

,cifu tufwrfzGJUtrIefrsm;udk MoumoavmuwpfckvHk;&Sd oufrJhouf&Sd

tm;vHk;udk zGJUpnf;jzpfwnfaeaponfh tajccHtrIefrsm;
6
 jzpfonf[k rSwfxifcJhMu

onf/ 1963 ckESpf a&mufaomtcgusrSom y½kdwGefESifh EsLx&GefwkdYrSm tajccH
trIefrsm;r[kwfMubJ tDvufx&Gefom tajccHtrIefjzpfaMumif; odvmMuonf/

1/ Nucleus 3/ Neutron 5/ Sub-shell

2/ Proton 4/ Orbit 6/ Fundamental particles



4 jrefrmh a&t&if;tjrpf

tar&duef ½lyaA'ynm&Sifrsm;jzpfMuaom rma&; *Jvfref;
1
ESifh a*smhZD;0pf

2
 wkdYu

xdktcsufudk xkwfazmfoufaojycJhMuonf/

xdkynm&Sifrsm;u wpfckESifhwpfck ta&mifrwlaom uGyfcf
3
 [kac:onfh

ykdrdkao;i,faom trIefoHk;rsKd;udk &SmazGawGU&SdcJhMuonf/ uGJjym;aom ½ly*kPfowådudk
vdkufí ]]twuf}}? ]]tqif;}} ESifh ]]wpdrf;}} [ktoD;oD;trnfay;cJhonf/
olwdkYu y½kdwGefonf twufuGyfcfESpfckESifh tqif;uGyfcfwpfckjzifhvnf;aumif;?
EsLx&Gefonf twufuGyfcfwpfckESifh tqif;uGyfcfESpfckjzifhvnf;aumif; jzpfwnfae
aMumif; xkwfazmfjyEkdifcJhMuonf/

aemufykdif;wGif tjcm;trIefokawoDrsm;uvnf; ]]nd§KUcsuf}}? ]]tvS}}ESifh
]]opöm}} [k trnfay;cJhMuonfhtjcm;uGyfcf oHk;rsKd;udk xyfrH&SmazGawGU&SdcJhMujyefonf/
xdkYtjyif ,cifu oDtkd&Dt&om od&Sdxm;Muaom EsLx&DEkd

4
 ESifh jrL,Gef

5
 wdkYudkvnf;

vufawGUazmfxkwfjyEkdifcJhonf/ EsLx&DEkdrSm j'yfxkokneD;yg;&Sdonfh vQyfppfrJh tajccH
trIefjzpfonf/ jrL,GefrSmrl tDvufx&Gefxuf tq 200 BuD;aom vQyfppftr
tajccHtrIefjzpfonf/ 1976 ckESpfwGif tjcm;tajccHtrIefwpfrsKd;jzpfonfh awm

6

[kac:aom vQyfppftrtajccHtrIefudk awGU&SdcJhMujyefonf/

þodkYawGUNyD;aomtcg tufwrfwpfckwGif vQyfppftzdk y½dkwGefudk vQyfppfrJh
EsLx&Gefu tazmfûyouJhodkY vQyfppftr tajccHtrIefrsm;jzpfMuonhf tDvufx&Gef?
jrL,GefESifh awmwkdYudkvnf; oufqkdif&m vQyfppfrJhtajccHtrIefrsm;jzpfMuaom tDvuf
x&GefEsLx&DEkd? jrL,GefEsLx&DEkdESifh awmEsLx&DEkdwkdYu tazmfûyay;aeaMumif; odvm
cJhMuonf/

xdkYtjyif 1932 ckESpfu tar&duefodyÜHynm&Sif um;vf tef'gqif
7
 awGU&SdcJh

aom ydkpDx&Gef8 ac: vQyfppftzdktDvufx&Gef odkYr[kwf qefYusiftDvufx&Gef
uJhodkYyif trIefwkdif;ü qefYusiftrIefwpfckpD&SdaMumif; oufaojyEkdifcJhMuonf/ qefYusif
trIefqkdonfrSm trIefwpfckESifh tjcm;½lyvu©Pmtm;vHk; wlnDaomfvnf; qefYusif
buf vQyfppf&Sdaom trIefukdac:jcif;jzpfonf/

trIef½lyaA'ynm&Siftrsm;pku pMu0VmwpfckvHk;&Sd j'yf0w¬Ktm;vHk;onf

vufyfwef
9
 [kac:aom trIef 6 rsKd; (tDvufx&Gef? jrL,Gef? awmESifh ,if;wkdY\

1/ Murray Gel-Mann 4/ Neutrino 7/ Carl Anderson
2/ George Zioeig 5/ Muon 8/ Positron
3/ Quark 6/ Tau 9/  Lepton
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wGJzuf EsLx&DEkd 3 rsKd;) ESifh txufyguGyfcf 6 rsKd;wkdYjzifh zGJUpnf;jzpfwnfaeMuonf[k
,HkMunfvufcHxm;Muonf/

(c) jzpf&efvG,f ysuf&efcufonfh j'yfaygif;

[dkuf'½kd*sif"mwfaiGUwGif ta&mifa&m teHUt&omygr&Sday/ rD;tvG,fwul

avmifuRrf;Ekdifonf/ ,if;udk t*Fvdyf"mwkaA'ynm&Sif [ife&DumAif'pf&Sf1 (1731-

1810) u 1766 ckESpfwGif pwifawGUcJhonf/ odkYaomf [kd'½kd*sif[laom trnfukdrl

jyifopfodyÜHynm&Sif tefaxmfeD vAdGKif;pD;,m;2 (1743-1796) u pwifay;cJhonf/

*&dbmompum;jzifh a&[kt"dyÜm,f&onfh ]][kduf'½kd}} ESifhxkwfvkyfonf[k t"dyÜm,f
&aom ]]*sifeDpf}} wkdYaygif;pyfac:a0:cJhjcif;jzpfonf/

atmufqD*sif"mwfaiGUrSmvnf; ta&mifa&m? teHUt&omyguif;rJhonf/
udk,fwkdifrD;avmif&efrvG,fulaomfvnf; tjcm;j'yfrsm;? rD;avmif&eftvGeftm;ay;

onf/ ,if;udk t*Fvdyf"mwkaA'ynm&Sif *sKd;Zufy&ufpfav
3
 (1733-1804)u

1744 ckESpfu pwifawGUcJhonf/ vAdGKif;pD;,m;uyif *&dbmompum;jzifh tufppf[k
t"dyÜm,f&aom ]]atmufZyf}} ESifh aygufzGm;xkwfvkyfonf[k t"dyÜm,f&onhf
]]*sifeDpf}} wdkYaygif;pyfum atmufqD*sif[ktrnfay;cJhonf/

1784 ckESpfwGif umAif'pf&Sfu vef'efawmf0iftoif;BuD;ü avudkprf;oyf
csufrsm; [lonfh pmwrf;udk zwfMum;wifoGif;cJh&m tkwfatmfaomif;wif; jzpfoGm;
cJh&onf/ olYpmwrf;u [kduf'½kd*sifESpfxkxnfESifh atmufqD*sif wpfxkxnfwkdY
aygif;pyfygu a&&&SdaMumif; wifjyvdkufí jzpfonf/ &&Sdaom a&\tav;csdefonf
rlv "mwfaiGU ESpfrsKd;aygif;tav;csdefESifh twlwlyifjzpfaMumif;vnf; olu oufaojy
cJhonf/

umAif'pf&Sf\ xkwfazmfwifjycsufrSm xdkacwfxdktcgu omreftrsm;jynfol
rqdkxm;ESifh? odyÜHynm&SiftcsKdUyif ½kwfw&ufvufrcHEkdifjzpfoGm;cJh&onf/ rD;avmif

vG,fvGef;í olwdkYu *&dbmomjzifh zDvdk*spfpwkdpf
4
 (avmifpm) [kac:onhf "mwfaiGU

([kduf'½kd*sif) udk b,ft&myJjzpfjzpf rD;avmifvG,fap&ef tm;ay;ulnDwwfaom

1/ Henry Cavendish 3/ Joseph Priestley

2/ Artoine Lonoisier 4/ Phlogistos
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atmufqD*sifESifh aygif;pyfrdygu rD;udkNid§rf;owfEkdifonfha&jzpfvmonf[k qkdvdkufjcif;
rSm vufawGUjrifae&onfhwkdifatmif oHo,0ifp&mjzpfaecJhao;\/

a&udk [kduf'½dk*sifESpfxkxnfESifh atmufqD*sifwpfxkxnfwkdY aygif;pyfxm;
aMumif; vufcHMuNyDjzpfaomfvnf; odyÜHynm&Siftrsm;pkonf ueOD;u tufwrfoDtkd&D

\zcif t*FvdyfodyÜHynm&Sif *Refa'gvfwef1 (1766-1844) \ t,ltqtwkdif;

"mwkaA'yHkpHwGif a&udk HO [kom a&;om;oHk;pGJcJhMuonf/ 1860 jynfhESpfaemufydkif;
usrSom H2O [k ajymif;vJa&;om;vmcJhMuonf/

trSeftm;jzifh 1811 ckESpfuwnf;uyif tDwvDawmf0ifaumvdyfrS ½lyaA'

ygarmu© trm'D,dk tmAkd*g'½kd;
2 
(1776-1856) u jyifopf½lyaA'*sme,fwGif

ol\ armfvDusL;qkdif&m t,ltqukd a&;om;cJh&mü a&udk "mwkaA'oauFwjzifh
a&;om;ygu H2O  [kom oHk;&rnfjzpfaMumif; wifjycJhonf/ odkYaomf xkdtcsdefu
a'gvfwef\ [dkuf'½kd*sifESpfqyg0ifaomfvnf; H [m H yJ [lonfh t,ltqu
vTrf;rkd;aeojzifh tmAdk*g'½kd;\ xkwfazmfcsufudk odyÜHynm&Siftrsm;pku tav;
rxm;cJhMuay/

1860 jynfhESpfa&mufrSom tjcm;tDwvDvlrsKd; "mwkaA'ynm&SifwpfOD;jzpf

onfh pwefepfvmtkd uifepfZm½dk
3
 (1826-1910) u tmAdk*g'½dk;\ t,ltqudk

jyefvnfxkwfazmfwifjycJhonf/ xdktcsdefrSpwifNyD; acwfopftufwrfoDtkd&Drsm;twGuf
tkwfjrpfozG,fjzpfaom tmAdk*g'½dk;\t,ltqudk vufcHoHk;pGJvmMu&m tmAdk*g'½kd;
ed,mrtjzpf ausmfMum;vmcJhonf/

tmAkd*g'½kd;ed,mrwGif wlnDaom tylcsdefESifhwlnDaom zdtm;wkdY&SdaeMuonfh

tajctaersKd;wGif armfvDusL;rsm;
4
 ütufwrfwpfckwnf;yg0ifonfjzpfap? trsKd;

tpm;wl odkYr[kwf trsKd;tpm;uGJtufwrfESpfck odkYr[kwf ESpfckxufydkí yg0ifonf
jzpfap? "mwfaiGUwpfck\wlnDonfhxkxnfrsm;wGif wlnDaomta&twGuf&Sdonfh
armfvDusL;rsm; yg0ifMuonf[k qkdxm;onf/

j'yfwpfck\armfvDusL;qkdonfrSm xkdkj'yf\rlv*kPfowådrsm;twkdif; yg&Sdae
ao;onhf xdkj'yf\tao;qHk;tpdwftydkif;yifjzpfonf/ odkYtwGuf j'yfwpfckudk ,if;\

1/ John Dalton 3/ Stanislao Cannizzaro
2/ Amedeo Avogadro 4/ Molecules
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rlv*kPfowådrsm; raysmufysufapbJ armfvDusL;xufao;atmifcGJpdwfr&awmhay/
tmAdk*g'½kd; tqkdt& armfvDusL;wpfckxJwGif tufwrfwpfckwnf; okdYr[kwf
(rsKd;wlonfjzpfap? rwlonfjzpfap) wpfckxufykdí yg0ifEdkifonfjzpf&m? armfvDusL;
wpfckudk "mwkaA'oauFwtaejzifh? H2O [ka&;EdkifaMumif; odvmcJhMuonf/

a&armfvDusL;wpfckonf a&\*kPfowådrsm;&SdaeqJ tao;qHk; a&tpdwf
tydkif;uav;jzpf&m ,if;udk xyfrHcGJpdwfvkdufygu a&\ *kPfowdårsm; r&Sdonfh
[dkuf'½dk*sif j'yfpifESifh atmufqD*sifj'yfpifwdkYukd &&Sdonf/ ,if;wkdYudk rlv*kPfowdå
rsm; raysmufysufapbJ tao;qHk;jzpfatmif cGJpdwfvkdufygu [kduf'½kd*siftufwrfESifh
atmufqD*siftufwrfwkdY&onf/ xdktufwrfrsm;udk ½lyaA'enf;vrf;rsm;jzifh xyfrH
cGJjcrf;Munfhrnfqkdygu ,if;wkdY\rlv*kPfowådrsm; r&SdonfhtajccHtrIeffrsm;om &&Sd
onf/ tajccH trIefrsm;qkdif&mqkdif&m tcsKd;tpm;ta&twGuftwkdif; zGJUpnf;rdrSom
[dkuf'½kd*siftufwrf? atmufqD*siftufwrfwkdYjzpfay:vmonf/ [kduf'½dk*siftufwrf
ESpfckESifh atmufqD*siftufwrfwpfckwkdY aygif;pyfrdaomtcg a&armfvDusL;wpfck
jzpfay:vmonf/

a&armfvDusL;wpfckwGif yg&Sdonfh [kduf'½dk*siftufwrfonf tm;vHk;aom
tufwrfrsm;teuf zGJUwnfyHkt&Sif;qHk;? tayghqHk;? tao;qHk;ESifh pMu0VmwpfcGifvHk;ü
tayg<u,f0qHk;tufwrfjzpfonf/ EsLuvd,twGif; y½dkwGefwpfrsKd;wnf;? wpfck
wnf;om yg&SdNyD;? tDvufx&Gefwpfckwnf;u ywfvrf;aMumif; tcGHwpfckwnf;jzifh
EsLuvd,udk vSnfhywfaeonf/ ywfvrf;aMumif;tcGHwGif tDvufx&GefESpfckpmae&m
yg&Sdaomfvnf; wpfckom yg0ifí ae&mwpfckvyfaeonf/ xkdYaMumifh tufwrfzGJUpnf;rI
onf wnfNidrfrIr&Sday/

a&armfvDusL;wGif yg0ifonfhatmufqD*siftufwrf\ EsLuvd,txJü
vQyfppftzdkrIef y½dkwGef (8) ckESifh vQyfppfrJhtrIefEsLx&Gef (8) ck yg0ifonf/
vQyfppftrrIef tDvufx&Gef (8) cku EsLuvd,udk ywfvrf;tcGHESpfxyfjzifh vSnfhywf
ae\/ twGif;tcGHü ESpfckuvSnhfywfaeNyD;? tjyiftcGHü usefajcmufcku vSnfhywfae
onf/ tjyiftcGHwGif tDvufx&Gef ½Spfck vSnfhywfEkdif&ef ae&myg&Sd&m? ,ck ajcmufck
om vSnfhywfaeí ae&mESpfae&mvyfaeojzifh wnfNidrfrIr&Sday/

atmufqD*siftufwrfwpfckudk [dkuf'½kd*siftufwrfESpfcku yl;aygif;csdwfquf
rd&mü atmufqD*siftufwrf\tjyifbufywfvrf;aMumif;tcGH&Sd vyfaeonfhae&mESpfck
wGif [dkuf'½dk*siftufwrfwpfckpD\ tDvufx&GefwpfckpDu 0ifa&mufae&m,ljznfhay;
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vdkufMu\/ tjyeftvSeftm;jzifh [dkuf'½kd*siftufwrfwpfckpD\ywfvrf;aMumif; tcGH&Sd
vyfaeaom ae&mwpfckpDü atmufqD*siftufwrfrS tDvufx&GefwpfckpDu jznfh
ay;vkdufMuonf/ odkYtwGuf a&armfvDusL;onf ae&mvyfrusefawmhbJ wnfNidrfckdifNrJ
aom armfvDusL;jzpfoGm;\/ a&armfvDusL;wpfckzGJUwnfyHkudk yHk (1-1) wGif azmfjy
xm;onf/

a&ukdjyefcGJxkwfypf&ef cufcJoavmuf a&jzpfatmif aygif;pyf&efrSm vGefpGm
vG,fulvGef;vSonf/ trSeftm;jzifh [kduf'½dk*siftufwrfESifh atmufqD*siftufwrfwkdYu
jyefcGJxkwfjcif;udk qefYusifjcif;rSm ,if;wkdYcsif;aygif;pyf&ef vGefpGmvkdvm;íyifjzpfonf/
rD;jcpfqHuav;wpfacsmif;jcpfrdvkdufovdk enf;enf;uav; wkdYay;½HkrQESifh aygif;pyfoGm;
wwfonf/ "mwfaiGUoHk; rD;zkdcef;u rSefwHcg;rsm;ay:ü a&aiGUa&0wfrsm;awGU&wwfjcif;
rSm "mwfaiGUrD;zdkrD;awmufu zefwD;ay;vkdufjcif;aMumifhjzpfonf/ "mwfaiGUwGifygonfh
[kduf'½dk*sifESifh avxJ&Sd atmufqD*sifwkdYaygif;pyfrdoGm;í jzpfay:vmjcif;jzpfonf/
uREkfyfwkdY cE¨mudk,fuyifvQif tpmajccsufvkyf&mü a&udk &ufowåwpfywfvQif
uGyfykvif;ESpfykvif;pmrQ zefwD;,lwwfao;onf/

yHk (1-1) a&armfvDusL;wpfckzGJUwnfyHk
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a&onf ZD0j'yfypönf;
1
 trsm;pkxHrS z,fcGmajy;wwfaomfvnf; ,if;

tygt0if tZD0j'yfypönf;
2
 trsm;pk\qGJaqmifjcif;cH&onf/ trSefpifppf a&\

armfvDusL;rsm;onf wcsKdUaom owåKrsm;\ armfvDusL;wdkYxufyif ydkrdkckdifNrJpGm
tcsif;csif;csdwfwG,fxm;wwfMuonf/

armfvDusL;tcsif;csif;om cdkifNrJpGm csdwfwG,fxm;Muonfr[kwf? armfvDusL;
wpfckpDtwGif;rS tufwrfrsm;onfvnf; tHhMozG,faumif;avmufatmuf ckdifNrJonfh
armfvDusL;rsm; jzpfap&efulnDonf/ yHk (1-1) wGif ywfvrf;aMumif;ae&mvyfrsm;ü
tufwrftoD;oD;&Sd tDvufx&Gefrsm;u tjyeftvSefae&m,ljznfhay;vkdufMuí ae&m
vyfrusefbJ wnfNidrfckdifNrJoGm;onfudk awGUEkdifonf/ xdka&armfvDusL;udk jyefvnf
ûzdcGJypf&ef tvGefwpf&m BuD;rm;onfhpGrf;tif&rSomjzpfEkdifawmhonf/ odkYtwGufaMumifh
vGefcJhonfhESpfaygif; 200 ausmftxd a&udk xyfrHcGJr&awmhaom j'yfpifwpfck[k
rSwfxifcJhMuonf/ rnfolrQ j'yfaygif;[k rxifcJhMu/

a&udk j'yfaygif;tjzpfrS ûzdcGJypf&mwGif oHk;&onfh pGrf;tifyrmPavmufyif
a&jzpfatmif aygif;pyf&mü pGrf;tifxGuf&Sdonf/ 1 'or 1 aygif&Sd [kduf'½kd*sifudk
8 'or 9 aygif&Sd atmufqD*sifESifh aygif;pyfí a& 10 aygifjzpfvm&mü xGufvm
onfh pGrf;tifonf 60 tm; rD;vHk;wpfvHk;udk 325 em&DMumatmif vif;apEdkif\/
[kduf'½kd*sif-atmufqD*sif"mwfûyrIonf tm;aumif;aom pGrf;tift&if;tjrpfyifjzpf&m
1960 jynfhESpfrsm;ü vTwfwifcJhaom *sifreDtmumo,mOfrsm;ay:wGif pGrf;tifxkwf
ay;&m bufx&DtjzpftoHk;ûycJhMuonf/

wnfOD;pû*d[furÇmESifhtwl

vlYorkdif;pOD;tcsdefu urÇmOD;vlrsm;tzdkY urÇmBuD;onf ta0;qDü awmifukef;
jrifhrsm; um&Hxm;onf/ yifv,fjymumqD;aecsifaernfh ajruGufBuD;wpfckom
jzpfonf/ tay:ü aumif;uifBuD;u tkyfrkd;xm;\/ onfaumif;uifudkjzwfNyD;
ae [lonfh taEG;"mwfESifh tvif;a&mifay;aom ewfwpfyg;u wpfpHkwpfckudk
pD;eif;oGm;wwf\/ ntcgwGifrl rIefysystvif;a&mifESifh wefcdk;awaZmavsmhenf;onfh
v [laom ewfu ra&rwGufEkdifaom Mu,frsm;ESifhtwl ay:vmwwf\/ xdkpMu0Vm
uav;\ tjyifbufwGifrl olwdkYtzdkY pOf;pm;vdkYr&onfh ya[Vdu&Sdaeonf/

1/ Organic matter 2/ Inorganic matter
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okdYaomf vlYtodÓPfwkd;wufzGHUûzd;vmonfESifhtrQ tHhzG,frsm;\ twdrfteuf

udk rSwfom;&,lvmcJhMuonf/ pl;prf;vkdpdwf&Sdol tenf;i,frQu aumif;uifBuD;\

tcif;tusif; Zmwfvrf;pHkudk awG;awmqifjcifMunfhvmonf/ aeonf tb,faMumifh

rwlnDaom ae&mrsm;qDu xGufay:vm&oenf;/ vonf bmhaMumifh yHkajymif;

ajymif;oGm;oenf;/ bmaMumifh aeYbufrSmyg xGufjyLvm&oenf;/ Mu,fwcsKdUonf

tb,fhtwGufaMumifh olwkdYtMum;a&GUvsm;ae&oenf;/

a&S;OD;eu©wåaA'ynm&Sifrsm;u aumif;uifudk armhMunfhNyD; avhvm

awGU&Sdcsufrsm;tm; trsKd;rsKd;xkwfazmfay;Muonf/ vjynfh&ufrsm;tMum; &ufrsm;udk

omru wpfESpfwmtwGif; &ufrsm;udkyg a&wGufrSwfom;vmcJhMuonf/ þonfyif

vQif arQmfrSef;csufBuD;rm;vSonfh aepMum0Vmudk odem;vnfa&;? odyÜHokawoe

tpDtpOfwpfckpwifvkdufjcif;jzpfonf/ onftpDtpOfudk ESpfaygif;axmifcsDum

qufvuf aqmif&GufvmcJhMuonf/ vufawGUusonfh tusKd;jzpfxGef;rIrsm;&SdouJhodkY

tawG;tac: atmifjrifrIrsm; &vmcJhonf/ a'gowBuD; tjiif;yGm;rIrsm; ay:aygufcJh

ouJhodkY teEÅpMu0VmtwGif;u rdrdae&muav;twGuf vltjrifonfvnf; trsKd;rsKd;

tMudrfBudrfajymif;cJh&onf/

odkYaomf vlom;rsm;\ rsufpdtjrifwGif aepMu0VmBuD;onf t&G,ftpm;

omru pdwf0ifpm;p&mrsm;ESifhyg tqrwefBuD;rm;jynfhESufvmonhfwkdifatmif a&S;us

vSonfh okawoetpDtpOfonf jynfhpHkjcif;r&SdcJhao;ay/ rMumao;rDESpfrsm;twGif;

a&mufrSom pl;prf;&SmazGrIonf t&Sdeft[kef&vmum 1969 ckESpfü vay:odkYvlom;rsm;

ajccsEkdifjcif;ESifhtwl txGwftxdyfodkY a&mufvmNyDjzpfonf/

(u) OD;aqmifoDtkd&DBuD;ESpf&yf

20 &mpkqef;onfESifh ½lyaA'qkdif&modyÜHynm&yfudk wpfacwfajymif;aprnfh

oDtkd&DBuD;ESpf&yfay:xGef;vmcJhonf/ ,cifu ajz&Sif;r&cJhaom ½lyaA'qkdif&m jyóem

rsm;udk þoDtkd&DBuD;ESpf&yfu ajz&Sif;ay;EkdifcJhonf/ ½lyaA'e,fy,fonfvnf;

omrefrsufpdjzifh jrifEdkifonfhtrIefuav;rsm;rSonf teEÅpMu0VmtqHk;txd us,fjyefY

vmav\/
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1900 jynfhESpfwGif *smref½lyaA'ygarmu© rufZf yvefY
1
 (1858-1947)

u tvif;vIdif;rsm;tygt0if vQyfppfoHvkdufvIdif;rsm;onf wpfqufwpfpyfwnf;

r[kwfbJ oD;jcm;pDjzpfwnfaeaom jywfawmif;pGrf;tifwefzdk;aqmifxm;onfh uGrfwrf
2

ac: pGrf;tifxkyfuav;rsm;jzifhom jzmxGufaMumif; xkwfazmfwifjycJhonf/ xdktcsdefrS
pwifí odyÜHynm&Sifrsm;onf uGrfwrftaMumif; avhvmpl;prf;vmcJh&m uGrfwrf
oDtkd&Domru uGrfwrf½lyaA'? uGrfwrfruúif;epfESifh uGrfwrfpMu0VmaA' ponfwdkY
ay:aygufvmonf/ tvif;pGrf;tifonf [if;vif;jyifudkjzwf&mwGif vIdif;uJhodkY
ûyrlonfomru xkdvIdif;rsm;onf wpfqufwpfpyfwnf;r[kwfbJ woD;wjcm;pD
jzpfaeonfh pGrf;tifxkyfuav;rsm;ozG,fjzpfaeaom trIefrsm;ESifhNyD;aeaMumif; odvm

Mu&onf/ xdktvif; uGrfwrfpGrf;tifxkyfuav;rsm;udk zdkwGef
3
 [kac:Muonf/

1905 ckESpfü qGpfZmvefEkdifiH? bef;ûrdU&SdqGpfrlydkifrSwfyHkwif ½Hk;pma&;jzpfol

*sL;vlrsKd; t,fvfbwf tkdif;pwkdif;4 (1879-1955) onf txl;&DavwDADoDtkd&Dac:

txl;EIdif;& oDtkd&D5 udk xkwfazmfa&;om;cJh&m emrnfausmf½lyaA'*sme,fu azmfjy

ay;cJhonf/ tkdifpwkdif;onf aemufydkif;ü bmvifudkifZm0DvD,rfwuúodkvfü ½lyaA'
ygarmu©jzpfvmNyD; 1915 ckESpfwGif pMum0VmaA'\ OD;aqmifoDtkd&Djzpfaom

a,bk,sEIdif;&oDtkd&D
6
 udk xkwfazmfwifjycJhonf/

tkdif;pwkdif;u txl;EIdif;&oDtkd&DrS wpfqifh E =  mc2  nDrQjcif;udk wGufxkwf
jycJh&m E  rSmpGrf;tif? m  rSm j'yfxkjzpfum c rSm tvif;tvsif jzpfonf/
þnDrQjcif;rSm ½kd;pif;vSaomfvnf; j'yfxkrS pGrf;tifodkYvnf;aumif;? pGrf;tifrS
j'yfxkodkYvnf;aumif; ajymif;EdkifaMumif; jyaeonf/

tvif;tvsifonf wpfpuúefYvQif 186000 rkdifjzpf&m? 186000 _
186000 \ wefzdk;onf uka# 3460 cefYjzpfoGm;\/ odkYtwGuf wpfaygifrQ
omav;aom j'yfxkwpfckrS pGrf;tiftvGefBuD;rm;pGm&EkdifaMumif; þnDrQjcif;u
jyae\/ xdktcsufudk wnfNyD;aemufykdif;ü tPkjrLAHk;? tPkjrL"mwftm;ay;puf½Hkrsm;
ay:aygufvm\/

1/ Max Plant 3/ Photon 5/ Special  relativity theory

2/ Quantum 4/ Albert Einstein 6/General relativity theory
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wpfzef tvif;tvsif eD;yg;&Sdonfh tvsifjzifha&GUvsm;aeaom j'yfxkonf
BuD;xGm;vmaMumif; tkdif;pwdkif;u qkdxm;jyefonf/ tufwrf? y½kdwGef? EsLx&GefwkdYudk

t&Sdefjr§ifhpufBuD;
1
 rsm;toHk;ûyí tvif;tvsifeD;yg;jzifh a&GUvsm;ap&m tq 20

ausmf BuD;xGm;vmonfudk awGUMu&ojzifh aumif;pGmavhvmEdkifcJhMuonf/

a,bk,sEIdif;&oDtkd&Dü j'yfqGJtm;2 ESifh t&SdefwkdY\wlnDonfhoabmudk

azmfjyxm;onf/ ,if;[if;vif;jyifudk udk,fpm;ûy&ef tvsm;? teH? tjrifhwkdYomru

tcsdefudkygxnfhoGif;í twkdif;twmav;rsKd;oHk;xm;onf/ pufuGif;nDrQjcif;3 q,fck

udkvnf; wGufxkwfjyxm;&m aemufydkif;ü vufawGUESifhygudkufnDaMumif;awGUMu&
onf/

yvefY\uGrfwrft,ltqudk vufcHod&SdNyD;aemuf eD;bkd;u tufwrfoDtkd&D
odkYr[kwf uGrfwrfoDtkd&Da[mif;udk 1913 ckESpfü wifjyEkdifcJhonf/ þoDtkd&Dudk
tajccHí tufwrftrsKd;rsKd;\ tvif;? oHvkdufESifh "mwk*kPfowdårsm;udk tjcm;odyÜH
ynm&Sifrsm;uyg EIdufEIdufcRwfcRwf &SmazGazmfxkwfay;vmEkdifcJhMuonf/

1926 ckESpfta&mufwGif MopBwD;,m;EkdifiHrS tm0if &S'dk;'if;*g;
4
 (1804-

1961) u vIdif;ruúif;epfudk azmfxkwfwifjycJhovdk *smreDEkdifiHrS 0gem [dkifZifAwf
5

uvnf; arx&pf ruúif;epf
6
 udkwDxGifazmfxkwfjyEkdifcJhMuonf/ olwdkYESpfOD;

toHk;ûyonfh ocFsmenf;pOfrSm wpfrsKd;pDjzpfaeNyD; csOf;uyfenf;rSmvnf; uGJjym;ae\/
odkYwap &&Sdonfh &v'ftajzrSm twlwlyifjzpfae&mrS uGrfwrfoDtkd&DtoGifopf
ay:aygufvmcJhonf/

odyÜHynm&Sifrsm;onf &DavwDADwDoDtkd&D ac: EIdif;&oDtkd&DFESifh uGrfwrfoDtkd&D
wkdYudkaygif;pyf&ef êud;pm;Mu&m t*Fvdyf½lyaA'ynm&Sif aygat'&Dtif arm&pf

'D&uf
7
 u atmifjrifrI&&SdcJhonf/ olonf vIdif;nDrQjcif;udk ajz&Sif;&mrS trIefwkdif;

twGuf qefYusiftrIefwpfckpD&SdaMumif; awGU&SdvmcJh&onf/ 'D&uf\&v'frsm; rSefuef
aMumif;udk aemufydkif;ü vufawGUprf;oyfcsufrsm;wGif Budrfzefrsm;pGm oufaojyEkdifcJh
Muonf/

1/ Accelaratin 3/ Field equation 5/ Werner Heisenberg
2/ Gravity 4/ Erwin Schrodinger 6/ Matrix mechanic

7/ Paul Adrian Maurice Dirac
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(c) avmuBuD;udk wnfaqmufonfhtrIefrsm;

]]uREkfyfwkdY0ef;usifavmuwpfcGifvHk;u &Sd&SdorQ ouf&SdoufrJht&mtm;vHk;[m
tvGefao;i,fwJhtrIefuav;awGeJY ûyvkyfxm;wmjzpfw,f/ tJ'DtrIefuav;awGudk
aemufxyf xyfrHcGJjcrf;vkdY r&EkdifwmrdkY tawmrfrkdYpf vkdYac:&r,f? csKdw,f? cg;w,f?
ylw,f? at;w,fESifh ta&miftqif;[lorQ[m trSeftwkdif;ajym&&if tawmrfrkdYpf
rsm;omjzpfw,f/ 'gaMumifh wjcm;bmrSr&Sd? Avmew¬dyJ}}

txufygpum;udk ajymcJholrSm *&d'óeduaA'ynm&Sif 'Drkdc&pfwyfpf
1

(bDpD 460-370) yifjzpfonf/ ol\ q&m vluDyghpf
2
 uvnf; j'yfypönf;rsm;udk

tao;qHk;cGJpdwfEkdifonfrSm tawmrfrkdYpf txdomjzpfí tawmrfrkdYpfudk xyfrHcGJjcrf;
r&Ekdif[k qkdcJhonf/ olwdkY\ ,lqcsufudk 1900 jynfhESpfa&mufvkeD;txd ESpfaygif;
2300 wkdifwkdifjiif;qkdwHkYjyefEkdifolr&SdcJh/ odkYaomf onf,lqcsuf oHo,wpfcsufyGm;
rdvkdufMuonfESifh tajz&Sm MunfhvkdufMu&m 15 ESpfwmrQESifh tajzrSefudk &oGm;cJhMu
onf/

1897 ckESpfwGif tufwrftwGif;rS tDvufx&Gefudk t*FvdyfodyÜHynm&Sif
*sKd;Zuf*RefoGefrqif (1856-1940) upwifawGUS&SdcJhonf/ ol,lqonfh tufwrf
zGJUpnf;yHkudkvnf;  1898 ckESpfü xkwfazmfjycJhonf/ 1903 ckESpfü *smref½lyaA'

ynm&Sif zD;vpf vif;ewf'f
3
 uvnf; vQyfppftzdktr yg0ifonfhyHkpHudk wifjycJhjyef

onf/ wpfzef 1904 ckESpfü *syefodyÜHynm&Sif [efwm½kd em*gtkdumu vQyfppftzdkudk
tDvufx&Gefrsm;u vSnfhywfaeonfh tufwrfcE¨mtdrfyHkpHwpfckukd wifjyvmcJhonf/

1911 ckESpfta&mufü e,l;ZDvefEkdifiHom;? paumhvlrsKd; tm;euf ½lomzdkY
4
 (1871-

1937) onf em*gtdkum\ yHkpHukd ûyjyifí yHkpHwpfrsKd;wifjyvmcJhjyefonf/

þodkY trsKd;rsKd;BuHqcJh&mrS 1913 ckESpfwGif eD;bdk;u ,aeYodyÜHynm&Siftm;vHk;
vufcHxm;½Hkomru rSefuefaMumif;vnf; oufaojyNyD;jzpfonfh tufwrfcE¨mtdrf
(txufwGifazmfjyNyD;) udk xkwfazmfwifjyEkdifcJhonf/ eD;bdk;u tufwrfcE¨mtdrfwGif
pGrf;tifjrifhywfvrf;rS pGrf;tifedrfhywfvrf;odkY tDvufx&Gefckeful;vQif zdkwGefukd xkwf
vTwfrnf/ edrfh&mrS jrifh&modkY ckeful;vQif zdkwGefudk pkyf,lrnfjzpfaMumif;vnf; azmfjyEkdif

1/ Democritus 3/ Philipp Lenard
2/ Leukippus 4/ Ernest Rutherford
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cJhonf/ vufawGUtm;jzifh y½kdwGefukd 1922 ckESpfü ½lomzkdYuvnf;aumif;? EsLx&Gefudk

1932 ckESpfwGif *sdrf;csyf'0cf
1
 uvnf;aumif; &SmazGazmfxkwfjyEkdifcJhMuonf/

½lyaA'ynm&Sifrsm;u tufwrfonftajccHtrIefr[kwfao;bJ y½kdwGef?
EsLx&GefESifh tDvufx&Gef ponfwkdYjzifhzGJUpnf;jzpfwnfaeaMumif; odMuNyDjzpfaomfvnf;
rauseyfEkdifao;ay/ 1939 ckESpfü tar&dueftPkjrLokawoD tm;eufpf atmfvef'dk

avm&ifh2 (1901-1958) u 225 wefav;aom oHvkdufBuD;yg0ifonfh trIeft&Sdef

jrifh qkdifuvdkx&Geff3 (yHk (1-2)) wpfckwnfaqmufí trIefrsm;udk avhvmcJhonf/

aemufydkif;ü qkdifuvdkx&Gef 'kwd,rsKd;quf ADbmx&Geff4 ? pif*½kd x&Geff5 wkdYomru

trIefûzdcGJpufBuD;rsm; toHk;ûyí axmifESifhcsDaom trIefrsm;udk avhvmpl;prf;EkdifcJhMu
onf/

txufwGif pMu0VmwpfckvHk;&Sd j'yf0w¬Ktm;vHk;onf vufyfweftrIef 6
rsKd;ESifh uGyfcftrIef 6 rsKd;wkdYjzifh zGJUpnf;jzpfwnfaeaMumif; azmfjycJhygonf/ j'yfwpfck
zGJUwnf&mü yg0ifzGJUpnf;ay;&onfh tqkdygtrIefrsm;omru zGJUwnfap&ef oufa&muf
ay;&aom tm;av;rsKd;ESifhywfoufonfh trIefrsm;vnf; &Sdao;onf/ xdkokdYj'yfwpfck
twGif; udk,fwkdifudk,fusryg0if&aomfvnf; xdkj'yfjzpfwnfvm&ef ulnDzefwD;ay;&

onfh trIefrsm;udk pHwkdif;trIef
6
 [kac:onf/ trIefwpfcku tjcm;trIefwpfckodkY

tm;wpfckckoufa&mufonfhtcg oufqkdif&mpHwkdif;trIefrsm;rS wpfqifhjzwfoef;
oufa&mufavh&Sdonf/

tajccHtrIefrsm; aygif;pyf&mwGif oufa&mufay;&onfhtcg tm;av;rsKd;rSm

vQyfppfoHvkduftm;
7
 ? EsLuvD;,m;tm;aysmh

8
? EsLuvD;,m;tm;jyif;ESifh j'yfqGJtm;

9

wdkYjzpfMuonf/ yxrtm;oHk;rsKd;onf tufwrfwpfcktwGif;jzpfysuforQudk uGyfuJay;
onf/ j'yfqGJtm;url tufwrftwGif; rnfokdYrQraqmif&Gufay;&aomfvnf; xkdtm;om

r&Sdygu pMu0VmBuD;onfvnf; r&SdEkdifay/ Mu,frsm;? *,fvufZDac: Mu,fpk
10

rsm;udk zGJUaESmifxm;onfrSm j'yfqGJtm;yifjzpfonf/ urÇmBuD;aeudkvSnfhywfaerI?
uREfkyfwkdYajray:wGif &yfwnfaeEkdifrI ponfwkdYrSm j'yfqGJtm;aMumifhjzpfonf/

1/ James Chadwick 5/ Synchrotron   9/ Gravity
2/ Ernest Orlando Lawrence 6/ Gauge particle 10/ Galaxy
3/ Cyclotron 7/ Electromagnetic force
4/ Bevatron 8/ Weak nuclear force
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1/ Carlo Rubbia 3/ Gluon
2/ CERN 4/ Graviton

1982 ESifh 1983 ckESpfrsm;wGif tDwvDtrIef½lyaA'okawoD umvdk&zf

AD;,m;
1
 u tdrfBuD;wpfvHk;pmrQ BuD;rm;aom a':vmoef; 20 wef tDvufxa&mepf

pl;prf;axmufvSrf;a&;ud&d,mudk qGpfZmvefEkdifiH qef;
2
 Oa&my trIefokawoeXme\

av;rkdif&Snf t&Sdefjr§ifhywfvrf;ESifh yl;wGJtoHk;ûyí EsLuvD;,m;aysmho,faqmifonfh
W ESifh Z trIefwkdYudk &SmazGazmfxkwfay;EkdifcJhonf/ EsLuvD;,m;tm;aysmhonf
tufwrf\EsLuvd,txJrS EsLx&Gefudk y½kdwGefwpfck? tDvufx&GefwpfckESifh qefYusif
EsLx&DEkdwpfckjzpfatmif ûzdcGJEkdif\/ ,if;onf tm;aysmh½Hkomru oufwrf;vnf;
wkd\/

vQyfppfoHvkduftm;udk jzefYa0ay;onfh trIefrsm;rSm zdkwGefrsm;yifjzpfonf/
zkdwGefrSm yvefY pwifxkwfazmfjyonfh tvif;pGrf;tifxkyfuav;yifjzpfaomfvnf;
zkdwGef[laomtrnfudkrl tkdif;pwkdif;u 1905 ckESpfü pwifoHk;pGJcJhonf/ vQyfppf
oHvkduftm;onf tDvufx&Gefu EsLuvd,udk tqufrjywfvSnhfywfaeapjcif;jzifh
tufwrfukd wpfvHk;wpfcJwnf;[k txifa&mufap&ef aqmif&Gufay;&\/

EsLuvD;,m;tm;jyif;udk o,faqmifoufa&mufaponfrSm *vl,Gef
3
 jzpf

onf/ xdktm;onf y½kdwGefESifh EsLx&GefwkdYudk zGJUpnf;xm;aom uGyfcfrsm; wpfckcsif;jyef
rûyduGJoGm;apbJ y½kdwGefESifh EsLx&Geftjzpf ykdrkdckdifNrJpGm &Sdaeap&ef aqmif&Gufay;&onf/
uGyfcfESpfcka0;uGmygu EsLuvD;,m;tm;jyif;onf ydkrdkjyif;xefonf/ xdktm;jyif;\
us,fjyefYrIonf tvGefwpf&mao;i,fonfhtwGuf tufwrf\EsLuvd, twGif;rSm
om oufa&mufEkdif\/

j'yfqGJtm;ukd wpfqifhcHoufa&mufaponfh trIefrsm;udk *&,fADwGef
4
 [kac:

í oDtkd&Dt& &SdaeaMumif;vufcHxm;Muaomfvnf; vufawGUtaejzifh &Smr&ao;ay/
xkdYtwl *vl,Gefudkvnf; &SmrawGUao;ay/ þtm;av;rsKd;wGif csL;uvD;,m;tm;jyif;u
vQyfppfoHvkduftm;xuf tq 100? EsL;uvD;,m; tm;aysmhxuf tq 107 ESifh

j'yfqGJtm;xuftq 1038 jyif;xefonf/
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(*) twdwfESpfaygif; uka# 1500 rSonf-

onfurÇmwGif vGefcJhaomESpfaygif;uka# 330 0ef;usiftwGif; tao;i,f

qHk; ouf&Sduvmyfpnf;
1
 rsm; pwifay:aygufvmcJhonf/ xkduvmyfpnf;rsm;teuf

tcsKdUonf qifhuJjzpfpOftqifhqifhudk jzwfoef;NyD;aemuf vGefcJhaomESpfaygif;ESpfoef;cGJ

ta&mufwGif [kdrkd[bDvpf
2
 ac:vlrsKd;EG,f wpfrsKd; pwifay:aygufvmcJhonf/

qifhuJjzpfpOftrsKd;rsKd;udk xyfrHjzwfoef;vmcJh&m vGefcJhonfhESpfaygif; 150000 cefYü

tmz&duwkdufwGif [dkrdkaqyD,ef
3
 ac: usKd;aMumif;qifjcifwwfaom acwfvlrsm;

jzpfxGef;vmcJhonf/ [kdrdk aqyD,efrsm;onf vGefcJhaomESpf 100000 ta&mufü
tm&SESifh Oa&mywkdufrsm;odkY ysHUESHUoGm;cJh\/ vGefcJhaomESpfaygif; 30000 ta&mufwGifrl
[kdrdkaqyD,efESifh acwfûydifjzpfaom tjcm;vlrsKd;EG,frsm; aysmufuG,foGm;cJhNyD; [dkrkdaqyD
,efwpfrsKd;wnf;om þvlYabmifwGif vltjzpf ,aeYtxd xGef;um;vmawmhonf/

(tcsKdUOa&myynm&Sifrsm;u [dkrdkaqyD,efudk vGefcJhaomESpfaygif;ajcmufodef;
uyif pwifay:aygufonf[k ,lqMuonf/ odkYaomf acwfvlESifh cËmzGJUpnf;rIwlonfh
ausmufjzpf½kyf<uif;rsm;\oufwrf;rSm ESpfaygif; 150000 xufykdonfudk rawGU&
ojzifh xdkt,ltqudk ynm&Siftrsm;u vufrcHMuay/)

acwfvlrsm;onf vGefcJhaomESpfaygif;wpfaomif;cefYwGif ta&SUtv,fydkif;&Sd
rufqkdykdaw;rD;,m;awmifydkif;ü pkdufysKd;pm;aomufonfh&Gmrsm; xlaxmifvmcJhMuonf/
xdkYaemuf qlrm;&D;,m;? bmbDvdkeD;,m;? tmqD;&D;,m;? tD*spf? *&d? tdEd́,ESifh
w½kwfEkdifiHwdkYwGif ,Ofaus;rIxGef;um;vmNyD; ae? v? eu©wf? Mu,fwm&mESifh
urÇmBuD;taMumif; trsKd;rsKd; pl;prf;awG;awmBuHq MunhfvmcJhMuonf/

*&d'óeduaA'ynm&Sif ao;vf (bDpD 624-547) utp ydkifo*dk;&yfpf
(bDpD 580-500) ESifh tm&pöwkdw,f (bDpD 382-332) wkdYu tv,f? wkdvJrD
(at'D 90-168) u tqHk;pMu0VmESifhywfoufNyD; pl;prf;avhvmcJhMuNyD;aemuf
odyÜHtarSmifacwfodkY a&mufoGm;cJhonf/ ESpfaygif; 1300 ausmfMumvmonhfwkdifatmif
wkd;wufrIr&SdbJ aumhyg;eD;uyfpf (1473-1543) usrSom aepMu0VmtaMumif;
xyfrHpl;prf;rdMuonf/ odkYwkdifatmif wkd;wufrIaES;auG;qJjzpfae&mrS 20 &mpka&muf
onfhtcsdefrSpwifvsuf wpf[kefxdk; wkd;wufvmcJhonf/

1/ Organic cell 2/ Homo habilis 3/ Homo sapiens
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,aeYtcsdefwGifrl uGrfwrfoDtkd&DESifh EIdif;&oDtkd&DwkdYudk tajccHNyD; odyÜHynm&Sif
rsm;onf pl;prf;rItrsKd;rsKd;ûyvkyfcJhNyD;aemuf teEÅpMu0Vmorkdif;aMumif;udk jyefvnf
ajc&maumufMunfhvmEdkifcJhonf/

vGefcJhaom ESpfaygif;uka# 1500 cefYu r[maygufuGJrIBuD;1 wpfckjzpfay:

cJhonf/ aygufuGJNyDqkdonfESifh azmif;yGrIpwifjzpfay:vm&m tq 1050 jyefYum;oGm;cJh
onf/ wpfpuúefYtMumü pOD;pMu0Vm\tylcsdefonf u,fvfAif'D*&Duka#wpfaxmif
&Sd\/ EsLx&DEkdESifh qefYusifEsLx&DEkdwdkYonf vGwfvyftrIefrsm;tjzpf pwifûyrlvm\/
tDvufx&GefESifh ykdpDx&GefwkdY ysufokOf;jcif;u zdkwGefrsm;udk jzpfay:aponf/ pOD;
pMu0VmwGif EsLx&Gef 24% ESifh y½kdwGef 76% yg0ifaeMuNyDjzpfonf/

aygufuGJNyD; 3 rdepfESifh 2 puúefYtMumü tylcsdefu,fvfAifuka# 100

odkY avsmhusoGm;onf/ x&pfwD,rf
2
 ESifh ',lwm&D,rf

3
 EsLuvd,wkdY zGJUwnfvmMu

onf/ EsLx&Gef 14% ESifh y½kdwGef 86% jzpfvmonf/ 34 rdepf 40 puúefYtMumwGif
u,fvfAif'D*&D oef; 100 txdavsmhusoGm;\/ EsLuvd, zGJUwnfrI&yfqkdif;oGm;NyD;

[DvD,rf
4
 EsLuvd,ESifh [kduf'½kd*sifEsLuvd, (vGwfvyfy½kdwGef) wkdYtrsm;qHk;

jzpfvmMuonf/ y½kdwGefwpfckpDtwGuf tDvufx&GefwpfckpD&SdaeNyDjzpfaomfvnf;
ckdifNrJonfh tufwrf rzGJUEkdifao;ay/

pMu0Vmus,fjyefYvmonfESifhtrQ tylcsdefavsmhusvm&m ESpfwpfaomif;
tMumü u,fvfAifwpfodef;txd usqif;oGm;onf/ tylcsdefusqif;onfESifhtrQ
zkdwGefrsm;u pGrf;tifqHk;½HI;í j'yfom;rsm;u vTrf;rkd;pûyvmonf/ aygufuGJNyD; ESpfaygif;
ckepfodef; tMumü ckdifNrJonfhtufwrfrsm; zGJUwnfvmNyDjzpfonf/ j'yfom;ESifh
a&mifjcnf uif;uGmoGm;í zkdwGefrsm;u pMu0VmtESHYjzefYxGufoGm;onf/ tylcsdefrSm
u,fvfAif oHk;axmifom&Sdawmhonf/ pMu0VmwpfckvHk;ü [kduf'½kd*sifu av;yHkoHk;yHk?
[DvD,rfu av;yHkwpfyHk yg0ifonhf"mwfaiGUwdrfwkdufBuD;jzpfvmum r[mhr[m
0J*,ufBuD;yrm t&Sdefjyif;pGm vnfywfaeawmhonf/

xkdodkYESpfaygif; axmifaygif;rsm;pGm vnfywfpOfwGif r[mhr[m0J*,ufBuD;
twGif; r[m0J*,ufBuD;rsm;pGmjzpfay:vmNyD; tpdwftydkif;rsm;tjzpf jywfxGufoGm;Mu
í oD;jcm;pDjzpfoGm;Muonf/ þodkY oD;jcm;pDjzpfoGm;aom r[m0J*,ufBuD;rsm;onf

1/ Big Band 2/ Tritium 3/ Deuterium 4/ Helium
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vnf; t[kefjyif;pGm vnfywfae&mrS ,if;wkdYtxJü 0J*,ufBuD;rsm;jzpfvmMujyef

onf/ ESpfaxmifaygif;rsm;pGm Mumonfhtcg tqkdyg0Ju,ufBuD;rsm;onfvnf;

oD;jcm;pD jywfxGufoGm;Mujyef\/

r[maygufuGJrIBuD;jzpfyGm;NyD;aemuf ESpfaygif; uka#wpfaxmiftMumü 0J*,uf

BuD;rsm;u Mu,frsm;jzpfvmonf/ r[m0J*,ufBuD;rsm;u Mu,fpkBuD;rsm;jzpfonfh

*,fvufZD
1
 ac:r[mpMu0Vmrsm;jzpfvmMuonf/ r[mhr[m0J*,ufBuD;onfvnf;

*,fvufZDtajrmuftjrm;yg&Sdonfh ,leDAmhqf2 ac: teEÅpMu0VmBuD;jzpfvm\/

*,fvufZDrsm;teuf e*g;aiGUwef;
3
 *,fvufZDtwGif;&Sd 0J*,ufBuD;wpfckü

0J*,ufukd;ckjzpfay:vmNyD; jywfxGufoGm;um yifr0J*,ufBuD;udk toD;oD;vSnfhywf

aeMuawmhonf/ r[maygufuGJrIBuD;pwifí ESpfaygif;uka# 1050 MumoGm;NyD;onhf

vGefcJhaom ESpfaygif;uka# 450 cefYwGif xdk0J*,ufBuD;ESifh ,if;ukdvnfywfaeonfh

0J*,ufudk;ckonf uREkfyfwkdY aepMu0Vm\ aeESifh û*d[fBuD; udk;vHk;jzpfvm\/

urÇmû*d[fjzpfvmyHkrSm yxr"mwfaiGUwdrfwkduf0J*,ufonf vnfywfaeaom

t&nfvHk;BuD;jzpfvmí tylcsdefu,fvfAif 2000 txdusqif;NyD;aemuf tay:rsufESm

jyifwjznf;jznf;wif;vmum tay:cGHjzpfay:vm\/ ESpfaygif;rsm;pGm MumvmonfESifh

trQ pOD;urÇmvnf; at;at;vmí rmrmvmpOf tay:cGHrSwufoGm;onfh a&ckd;a&aiGU

rsm;onf pOD;urÇmwpfckvHk;udk 0dkif;ywfxm;aom r[mwdrfwkdufBuD;jzpfvm\/ xdk

wdrfwkdufBuD;aMumifh  pOD;urÇmonf aea&mifjcnfr&bJ tarSmifzHk;aeí tylcsdef

avsmhusvm&m tay:cGHatmufu t&nfrsm;onfvnf; at;cJvmNyD; rmvmMuí

ausmufawmif ausmufaqmif? ausmufwHk;? ausmufcJrsm;jzpfvmMu\/

tylcsdefavsmhusí aumif;uif,Hat;vmonfhtcg a&ckd;a&aiGYrsm;onf rkd;tjzpf

&Gmusawmh\/ odkYaomf pOD;urÇm\ yljyif;rIt&SdefaMumifh ajrjyifra&mufrD a&ckd;a&aiGU

jyefjzpfNyD; txufodkYjyefwufoGm;í wdrfwkdufBuD;tjzpfokdY jyefa&muf&jyef\/ þodkY

tBudrfBudrfjzpfysufNyD; urÇmajrjyiftylcsdefa&qlrSwfatmufavsmhusoGm;csdefü &Gmusvm

aom rkd;a&rsm;onf a&ckd;a&aiGUjyefrjzpfawmhbJ ajrjyiftxdusa&mufvmawmh\/

1/ Galaxy 2/ The universe 3/ The Milky Way
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ESpfaygif;axmifcsDNyD; rkd;wdrftjzpfomaecJh&aom a&ckd;a&aiGUrsm;onfvnf; rkd;tjzpf

ESpfwpfaxmifcefYMumonftxd tqufrjywf&Gmusawmh\/

xdkodkYtqufrjywf&Gmusonfh rkd;a&rsm;pD;qif;rIaMumifh pOD;urÇmajrjyifwGif
jrpfacsmif;tif;tkdif? ½Idajrmifacsmufurf;yg;rsm;ay:aygufvmonf/ tay:cGHonfvnf;
at;vmí wGefY½IHUvmNyD; awmifwef;rsm;awmifBuD;rsm;jzpfay:vm\/ yifv,fork'´&m
rsm;vnf; ay:aygufvmMuonf/ rDodef;? trdk;eD;,m;? [dkuf'½dk*sifESifh tjcm;"mwfaiGU
rsm; aygif;pyfí avxkjzpfay:vm&m rNidrfroufqlyGufaeNyD; wdrfvTmtopfrsm;
ay:aygufvmMu\/

urÇmajratmuf tvGefeufaomae&mrsm;rS acsmf&nfrsm;ajrjyifay:odkY wuf
vm&mrS rD;awmifrsm;jzpfay:vmNyD; acsmfûr§yfrsm;? jymylrIefYrsm;udk aumif;uiftwGif;
odkY yef;xkwfvsuf&SdMu\/ jymrIefUuav;rsm;u rDodef;? trdk;eD;,m;? umAGef?
atmufqD*sif? azghpfz&wfESifh  [dkuf'½kd*sifarmfvDusL;rsm;ESifh a&0wfrIefuav;rsm;udk
pkpnf;rdapNyD; aumif;uifxufü ysHUvGifhaeap\/

xdktcsdefü aerS c&rf;vGefa&mifjcnftajrmuftjrm; urÇmajrqDa&mufvm&m
rDodef;? trdk;eD;,m;ESifh [kduf'½kd*sifarmfvDusL;rsm;udk trdkifEkdtufqpfrsm;jzpfvmap\/

ysL&if;
1
 ESifh ykdif&DrD'if;

2
 abhpfrsm;vnf;jzpfvm\/ ,if;wkdYonf ESpfaygif;rsm;pGm

tqufrjywf &GmoGef;aom rkd;a&rsm;ESifhtwl yifv,fork'́&mtxJodkYa&mufoGm;Mu\/

ylaEG;aom yifv,fa&twGif;a&muf&Sdaeonfh ysL&if;? ydkif&DrD'if;? 'DatmufqD½kdifbdkY
3

oMum;ESifh azmhpzdwfwkdYonf ESpfaygif;rsm;pGmMumNyD;aemuf aygif;pyfrdoGm;NyD; EsLuvD,dk

wkduf'f
4
 rsm;jzpfvmMu\/

xdkEsLuvD,dkwkduf'frsm;onf vGefcJhaom ESpfaygif;uka# 350 cefYta&muf
wGif armfvDusL;rsm;teuf tBuD;qHk;? t½IyfaxG;qHk;armfvDusL;jzpfonfh 'Dtifatac:

'DatmufqD½kdifbdk EsLuvpftufppf
5
 rsm;jzpfvmMuonf/ xdkYtwl ysL&if;? ykdif&DrD'if;

ESifh azmhpzdwfwkdYonfvnf; ½kdifbdkY
6
 oMum;ESifhaygif;rd&mrS tmtifatac: ½kdifbdkEsL

uvpftufppf
7
 jzpfvmonf/

1/ Purine 5/ Deoxyribonucleic acid (DNA)
2/ Pyrimidine 6/ Ribose
3/ Deoxyribose 7/Ribonucleic acid (RNA)
4/ Nucleotide
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ESpfaygif;rsm;pGm xyfrHMumaomf 'DtifatrS ADZtrSwftom;
1
 udk tmtifat

u azmfaqmifay;Edkifí trkdifEkdtufppfrsm;jzpfvmjyefonf/ trkdifEkdtufppf tajrmuf
tjrm; qHkpnf; pkaygif;rdaomtcg qJvfac:uvmyfpnf;jzpfay:a&;twGuf vdktyf
aom y½kdwdef;rsm; jzpfay:vmawmhonf/ xdky½kdwdef;rsm;onf vGefcJhaomESpfuka#
300 ta&mufü rsKd;yGm;Ekdifaom qJvfwpfrsKd;om&Sdonfh ouf&Sd (Oyrm-bufwD;&D;,m;

ykd;
2
)rsm; tjzpfodkY pwifjzpfxGef;vmcJhMuonf/ xdkrSwpfqifh qJvftrsKd;rsKd;&Sd ouf&Sdrsm;

(Oyrm-opfyif? owå0gtrsKd;rsKd;) tjzpf wa&GUa&GUtqifhqifhjzpfay:vmcJhMuonf/

,ck azmfjycJhaom jzpfpOfrSm a&o,HZmw\ rlvtpukd teEÅpMu0VmBuD;
pwifjzpfwnfonfhtcsdefupí azmfjyjcif;jzpfonf/ þjzpfpOfudk odyÜHynm&Sif?
oDtdk&Dynm&Siftm;vHk;vdkvdku vufoifhcHxm;NyD;jzpfonf/ odkYaomf r[maygufuGJrIBuD;
rwkdifcif tajctaeudkrl ,aeYwkdif rnfonfhodyÜHynm&Sif? oDtkd&Dynm&SifurQ
ajymjyEkdifpGrf; r&Sdao;ay/

yHk (1-2) 1939 ckESpfu avm&ifhtoHk;ûycJhaom

trIeft&Sdefjr§ifh qkdifuvdkx&Gef

1/ Genetic code 2/ Bacteria
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tcef; (2)

oD;jcm;wnf uGef;cdk&m

uREfkyfwkdY aepMu0VmwGif urÇmhû*d[fonf ukokdvfuHtaumif;qHk;û*d[f[k
qkd&rnf/ tb,faMumifhqkdaomf urÇmû*d[fonf û*d[fBuD;udk;vHk;teuf a&[laom
j'yfaygif;udk tajcoHk;rsKd; (taiGU? t&nf? tcJ) pvHk;jzifh vufcH&&Sdxm;onfh
wpfckwnf;aom û*d[fjzpfjcif;aMumifhjzpfonf/ urÇmû*d[fu a&udk þodkYtajcoHk;rsKd;
jzifh vufcH&&Sdxm;jcif;rSm ,if;\tv,ftvwft&G,ftpm;jzpfjcif;ESifh aerStwef
toifhtuGmta0;ü wnf&Sdaejcif;[lonfhtaMumif;w&m;ESpfckaMumifh jzpfonf/

urÇmû*d[f\ j'yfxkt&G,ftpm;onf a&aiGUtygt0if wjcm;av;vHonfh
"mwfaiGUrsm;>yrf;aeaom avxkudk wnfNrJaeap&ef qGJiifxm;Ekdifavmufatmif BuD;rm;
\/ urÇmû*d[f\ aerSuGmvSrf;onfh wnfae&muvnf; a&udk taiGU? t&nf? tcJ
tjzpf oHk;rsKd;oHk;pm;pvHk; wnf&SdapEkdifonfh tylcsdefZkefe,f\ A[dkteD;ü jzpfae&m
uHaumif;vSonf[k qkd&ayrnf/ tqkdyg Zkefe,fonf rkdif 75 oef;rQom us,fjyefY&m
aepMu0Vm\ tcsif;0ufESifhEIdif;pmvkdufygu ESpf&mcdkifEIef;rQom&Sdonf/

urÇmavmuf aerSra0;uGmonfh AD;eyfpf
1
 ac: aomMumû*d[fonf txuf

yg tylcsdefZkefe,f\twGif;buftpGef;ykdif;ü a&mufaeí a&ukd taiGUtjzpf tenf;i,f
om vufcH&&Sdonf/ tylcsdefjrifhrm;rIaMumifh t&nf? tcJtjzpf wnfraeEkdifay/
a&taejzifh t&nf? tcJ tjzpfyg wnfaeEkdifonfh tylcsdefZkefe,fudk yHk (2-1)
wGif azmfjyxm;onf/

1/Venus
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aeESifhteD;qHk;jzpfonfh rmusL&D
1
 ac: Ak'¨[l;û*d[frSmrl uREfkyfwkdY vt&G,f

omomrQ t&G,fom&Sdí "mwfaiGU? a&aiGUrsm;udk avxktjzpf wnfaeap&ef qGJxm;Ekdif
avmufonfh j'yfqGJtm; r&Sday/ xdkYtjyif aeudk wpfywfjynfhonftxd ywfrdonfh
wkdifatmif rdrd0if½kd;ay:wGif wpfywfcGJomvnfEdkifao;í û*d[fwpfjcrf;u tarSmifjcrf;
jzpfaeum at;jrvS\/ usefwpfjcrf;u aea&mifjcnf tNrJxdawGUaeí yljyif;vSay\/
&v'ftaejzifh yljyif;vGef;onfh tjcrf;wGif a&[lí wnfraeEkdifovdk? at;vGef;onfh
tjcrf;üvnf; tay:cGHatmufwGif a&tenf;i,frQ aeEkdifonfrSty tjcm;ü r&SdEkdif
awmhay/

urÇmû*d[fNyD;ygu aeESifha0;&mbuf&Sd aemufû*d[frSm rm;pf
2
 ac: t*Fgû*d[f

jzpfonf/ xdkû*d[fonfvnf; txufyg tylcsdefZkefe,f tjyifbuftpGeftzsm;em;uyf
um wnfaeí a&aiGUtenf;i,fESifh a&cJtcsKdUomjzpfwnfaeEkdif\/ aumif;uiftxuf
rS a&aiGUrsm; rkd;tjzpf&Gmusyguvnf; ajrjyifa&mufcsdefü a&cJjzpfoGm;NyD;ayNyD/
usefû*d[fig;vHk;rSmrl aeESifha0;uGmonfESifhtrQ tylcsdefavsmhavsmhoGm;ojzifh a&cJtjzpf
omwnf&SdaeEkdifawmhonf/

urÇmû*d[fBuD;om ,ckxufydkBuD;rm;aernfqkdygu aepGrf;tifudk ,ckxuf
ydkrkd&&SdNyD; ydkrdkyljyif;vmrnfjzpfí a&udk tcJtjzpf &&SdEkdifawmhrnfr[kwfay/ ,ckxuf
ykdi,fvQif j'yfqGJtm;enf;yg;oGm;um a&aiGU? "mwfaiGUwkdYudk qGJiifxm;EkdifpGrf; r&Sdawmhí
avxkuif;rJhum a&yguif;rJhoGm;ayvdrfhrnf/ ,ckrl aerS taeawmfuGma0;NyD/
tavmawmft&G,ftpm;&SdrIaMumifh uREfkyfwkdY ajrurÇmonf aepMu0VmtwGif; nDawmf
aemifawmf û*dvfrsm;xuf a&udk tajrmuftjrm; ydkrdk&&Sd½HkrQrubJ tajcoHk;rskKd;jzifh
odkrSD;xm;vkdufEkdifao;\/

uREkfyfwkdY jrefrmEkdifiHonfvnf; ta&SUawmiftm&SEkdifiHrsm;teuf obm0
tavsmuf a&udk tajcoHk;rsKd;jzifh tcsdefumvra&G; awGUEkdifonfh wpfckwnf;aom
EkdifiHjzpfonf/ a&udk t&nftjzpf? taiGUtjzpf tjcm;ta&SUawmiftm&SEkdifiHrsm;wGif
jrefrmEkdifiHenf;wl obm0tavsmuf awGUEkdifygonf/ okdYaomf tcJtjzpfudkrl xdkEkdifiH
rsm;ü aqmif;wGif;umv twefi,fjrifhonfhawmifwef;rsm;ay:wGif a&cJonfudk
awGU&½HkrQty usefumvrsm;wGif rawGUEkdifay/ jrefrmEkdifiHwGif aqmif;umvüom
r[kwfbJ tpOftNrJ a&cJzHk;vTrf;aeonfh awmifBuD;rsm;udk awGUEkdifonf/ a&cJrQom
r[kwf? a&cJvTm? a&cJjrpfrsm;udkyif awGUEkdifonf/

1/ Mercury 2/ Mars
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þodkY urÇmû*d[fwGif tajcoHk;rsKd;jzifh &yfwnfaeEkdifaom a&onf urÇmû*d[f
ü uGef;cdk&m0ef;usifESpfrsKd;wGif enf;vrf;wpfrsKd;pDoHk;um usifvnfem;ckdavh&Sdonf/
uGef;cdk&mwpfrsKd;rSm oD;jcm;wnf0ef;usifjzpfí aemufwpfrsKd;rSm tjznfhcH0ef;usif
jzpfonf/ tjznfhcH0ef;usiftaMumif;udk tcef; (3) wGif azmfjyygrnf/ þtcef;wGifrl
oD;jcm;wnf0ef;usiftaMumif;udkom azmfjyoGm;ygrnf/

a&onf tajcoHk;rsKd;jzifh MoumoavmutwGif;ü rdrdudk,fydkift&nftaoG;
t& rdrdoabmobm0twkdif; vGwfvyfpGm woD;wjcm;vIyf&Sm;&yfwnfonfh
enf;vrf;jzifh usifvnfaeonf/ xdkodkYoD;jcm;jzpfwnfaeNyD; a&tjzpfom usifvnfae
onfh 0ef;usifwGif a&oefYoufoufomru ta&mtaESmtrsKd;rsKd;&Sdwwfonfhwkdifatmif
a&[laom trnfemrum; aysmufroGm;ay/ odkYaomf þ0ef;usif&Sd tcsKdUaom a&rsm;udk
uREfkyfwkdY rsufarSmufü tvG,fwuljrifawGUEkdifaomfvnf; wcsKdUudkrl tvG,fwul
rawGU&acs/

rsufjrifa&urÇm

txufygenf;vrf;jzifh urÇmBuD;wGif usifvnfaeaom a&udk uREfkyfwkdY
t&nftjzpfa&m tcJtjzpfyg jrifawGUEkdifonf/ taiGUtjzpfudkrl ylaEG;pOf acwåcP
awGU&onfrSty omrefrsufpdjzifh rjrifEkdifay/ trSeftm;jzifh t&nfjzpfaom a&onf
MunfvifoefY&Sif;NyD; ta&mtaESmuif;aeygu ta&mifr&Sdí rjrifEdkifay/ oD;jcm;wnf
0ef;usifü usifvnfaeonfh a&udk usifvnf&me,fy,ftvkduf yifv,fork'´&ma&?
a&cJvTm? a&cJjyif? a&cJjrpf? ajray:a&? ajratmufa&ESifh a&aiGU[k toD;oD;ac:Mu
onf/ þenf;vrf;jzifh urÇmû*d[fwGif usifvnfaeonfh a&tm;vHk;udk pkpnf;NyD;
tvsm;? teH? tjrifh oHk;rsKd;ûyí wkdif;wmMunfhrnfqkdygu xkxnftm;jzifh ukArkdif
aygif; 326 oef;cefY&ayvdrfhrnf/ a&xkysHUESHYyHkudk Z,m; (2-1) jzifhazmfjyxm;onf/

(u) yifv,fork'´&ma&

þrQxkxnfBuD;rm;onfh a&xkBuD;\tm;vHk;eD;yg;jzpfaom 97% ausmfonf
yifv,fork'´&mtwGif;rSmom wnf&Sdae\/ urÇmBuD;uvnf; þodkYwnf&SdaeEkdif&ef
yifv,fork'´&mrsm;tm; ol\rsufESmjyif{&d,m 71% ae&may;xm;\/ usefonhf
29% onfomvQif ukef;ajrxkuae&m&\/ vufcHxm;&onfh ukArdkif 317 oef;&Sd
a&xkBuD;u  BuD;rm;onfESifhtrQ vufcHolyifv,fork'´&mBuD;rsm;tzdkY euf½Idif;&ef
vdk\/
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ork'´&matmufcif;jyifudk tydkif;av;ydkif;cGJjcm;Ekdifonf/ urf;OD;a&wdrfydkif;
1

onf wkdufBuD;rsm;\ tem;pGef;jzpf&m urf;pyfrS ay 600 cefYeufonfhae&mtxd
yg0if\/ ork'´&mbuf yifv,furf;apmufydkif;

2
 onf ay 600 teufrS ESpfrdkifcefY

teuftxd csufcsif;euf½Idif;oGm;onf/ urf;apmufydkif;NyD;aemuf yifv,feufvGifjyif
3

onf a&jyifatmufESpfrkdifrS oHk;rkdiftxdeufonfh ae&mwGif wnf&Sd\/ yifv,feuf
vGifjyifxufydkeufaom csKdifheufBuD;rsm;udk ork'´&macsmufBuD;rsm;

4
 [kac:Muonf/

xdkacsmufBuD;rsm;onf usOf;ajrmif;rwfapmufNyD; ork'´&mtpGef;ydkif;yifv,furf;
apmufykdif;tjyifbufü awGU&onf/

ork'́&ma&xkBuD;wGif ypdzdwfork'́&m? twåvEÅdwfork'́&m? tdÉd, ork'́&m
ESifh tmwdwfork'´&mwkdY yg0ifonf/ awmif0if½kd;pGef;&Sd tEÅmwduwkduf0ef;usifrS
a&xkBuD;udkvnf; wcsKdUuawmifydkif;ork'́&m[kac:onf/ ypdzdwfork'́&monf ysrf;rQ
ESpfrkdifcGJcefY euf\/ taemufbufpGef;ydkif;ü acsmufeufBuD;rsm;&Sd&m zdvpfydkifEkdifiH
ta&SUbufu rm&D,memacsmufBuD;\ cs,fvif*smacsmufeufBuD;rSm ckepfrkdifcefY
(36000 aycefY) euf½Idif;onf/ twåvEÅdwfork'´&monfvnf; ysrf;rQESpfrkdifausmfcefY
euf\/ yifv,f ork'´&ma&xkBuD;\rsufESmjyif{&d,monf pwk&ef;rkdifaygif;oef;
140 &Sd&m yifv,fa&jyifatmufteuftrsKd;rsKd;ü &Sdonfh yifv,fork'́&m atmufcif;
jyif{&d,mtoD;oD; urÇmhrsufESmjyif{&d,m\&mcdkifEIef;wkdYudk Z,m; (2-2) wGif
azmfjyxm;onf/

ynm&SiftcsKdUu urÇmwnfptcsdefü vjzpfvmrnfhtpdwftydkif;yJhxGufoGm;
onfh ae&mü ypdzdwfork'́&mjzpfvmonf[kvnf;aumif;? tjynfht0at;cJjcif;r&Sdao;
onfh ukef;jyifus,fBuD;uGJxGufí wjznf;jznf; arsmoGm;&mrS tar&duwkdufESifh
Oa&my tmz&duwkdufwkdYtMum; twåvEÅdwfork'´&mjzpfay:vmonf[kvnf;aumif;
,lqMuonf/ odkYaomf xkdt,ltqudk wcsKdUynm&Sifrsm;u ocFsmenf;jzifh wGufMunfh
&m udkufnDrIr&Sdí vufcHjcif;r&SdMuay/

þrQ xkxnfBuD;rm;NyD; urÇmtESHUus,fajympGmwnf&Sdaeonfh yifv,f
ork'´&ma&rsm;onf tjcm;tusKd;ûyrsm;pGmudk xrf;aqmifay;aomfvnf; aomufoHk;
&efum; tm;ukd;r&ay/ ,if;wkdYtm;vHk;onf qm;iefa&rsm;jzpfaeaomaMumifhwnf;/

1/ Continental shelf 2/ Continental slope 3/ Abyssal 4/ Trenches
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yHk (2-1) a&udk tajcoHk;rsKd;pvHk;jzpfay:apEkdifonhf tylcsdefZkefe,fjyyHk
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1/ Ice caps 2/ Glaciers

yHk (2-2) a&teuftvdkuf yifv,fork'´&m
atmufcif;jyif{&d,mESifh &mckdifEIef;jyZ,m;

yHk (2-1) urÇmha&xk ysHUESHUyHkjyZ,m;

a&xkxnf urÇmha&
a&xkwnfae&m pkpkaygif; o,HZmw

(ukArdkif) tm;vHk;\ &mckdifEIef;

ajray:a&xk 55300 0.0171

a&csKdtkdifrsm; 30000 0.0090

a&ieftkdifrsm;ESifh ukef;wGif;yifv,frsm; 25000 0.0080

jrpfacsmif;rsm; 300 0.0001

ajratmufa&xk 2016000 0.625

ajrqDvTm 16000 0.005

ajrjyifatmufrkdif0uftwGif; 1000000 0.310

ajrteufydkif; 1000000 0.310

a&cJjyif1? a&cJjrpfrsm;2 7000000 2.150

avxk 3100 0.001

yifv,fork'´&m 317000000 97.200

pkpkaygif; (teD;pyfqHk;wefzdk;) 326000000 100

pwk&ef;rkdif urÇmhrsufESmjyif
oef;aygif; {&d,m\&mckdifEIef;

teufay

0-600 10 5

600-3000 7 3

3000-6000 5 2

6000-12000 27 15

12000-18000 81 41

18000-xufeuf 10 5

140 71
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yifv,fork'´&ma& tav;csdef *&rf 1000 wGif qkd'D,rfuvdk½dk'f
1
 (tdrfoHk;qm;)

u 27 *&rf yg0ifNyD; wjcm;"mwfqm;rsm;u 8 *&rfyg0ifonf/ yifv,fa&ief&jcif;rSm
ork'´&mtwGif; pD;0ifaom jrpfrsm;u o,faqmifvmonfh qm;rsm;ESifh yifv,f
ouf&Sdrsm;u ûyjyifzefwD;&mrS jzpfay:vmonhfqm;rsm;aMumifh jzpfonf/

0if½kd;pGef;eD;a'oyifv,fork'´&mrsm;wGif yifv,frsufESmjyifa&rsm;onf

tpOftNrJ odkYr[kwf tpOftNrJeD;eD; at;cJum yifv,fa&cJ
2
 rsm;jzpfay:ae\/

tvTmvdkuf ESpfrsKd;ESpfpm;jzpfay:avh&Sd&m? wpfrsKd;rSm urf;pyfa&cJvTm
3
 jzpfí aemuf

wpfrsKd;rSm urf;vGefa&cJvTm
4
 jzpfonf/ urf;pyfa&cJvTmonf urf;ajc&Sd yifv,fa&

rsm; at;cJNyD;jzpfay:í urf;ajcESifh wpfqufwpfpyfwnf;jzpfaeum a&GUvsm;jcif;
r&Sday/ urf;vGefa&cJvTmrSmrl urf;ajcESifhqufpyfrIr&SdbJ urf;vGefydkif;ü jzpfay:&m?
a&ay:wGif aygavmay:NyD; a&GUarsmaewwfonf/ tus,frDwm 50 rS 1000

ausmftxd&SdEdkifonf/ BuD;rm;us,fjyefYonfh urf;vGefa&cJvTmudk a&cJjyifus,f
5
 [k

vnf;ac:Muonf/

uREfkyfwkdY jrefrmEkdifiHonf awmifbufü tdEd́,ork'´&m\tpdwftydkif;rsm;
jzpfaom b*Fvm;yifv,fatmf? rkwårauGUESifh uyÜvDyifv,fjyifwkdYESifh xdpyfae\/
&ckdifurf;½kd;wef;onf 443 rkdif? jrpf0uRef;ay:urf;½kd;wef;onf 272 rkdif? rGef-
weoFm&Durf;½kd;wef;onf 670 rkdif toD;oD;&SdMu&m jrefrmhurf;½kd;wef;onf pkpkaygif;
1385 rdkif &Snfvsm;onf/ ukef;wGif;e,ferdwf (3800 rdkif) \ oHk;yHkwpfyHkausmf
jzpfonf/ jrefrmhykdifeufyifv,fa&jyifonf tajccHrsOf;rS yifv,ftwGif;buf 12
rkdiftuGmtxdjzpf\/ tajccHrsOf;rSm urf;½kd;wef;ESifh jrefrmydkifurf;vGefuRef;rsm;\
tjyifbuftusqHk;ae&m 22 ck\ a&ppftrSwfrsm;udk qufqGJxm;onfh rsOf;jzpfonf/
jrefrmEkdifiHyifv,fjyif oD;oefYpD;yGm;a&;ZkefrSm {&d,mpwk&ef;rkdifaygif; 14000 ausmf
&Sdonf/

(c) a&cJjyifESifh a&cJjrpfrsm;

a&cJjyifESifh a&cJjrpfrsm;tjzpf at;cJaeaom a&xkonf urÇmû*d[f ydkifqkdif

orQ a&xkBuD;\ 2 'or 15 &mcdkifEIef;jzpf&m xkxnftm;jzifh ukArkdif ckepfoef;

1/ Sodium chloride 3/ Fast ice 5/ Ice field
2/ Sea ice 4/ Ice floe
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&Sdonf/ a&cJxkonf ork'´&ma&xkESifhEIdif;pmygu tvGefwpf&menf;yg;vSaomfvnf;

usefa&o,HZmwrsm;ESifh EIdif;,SOfvkdufvQif oHk;qru rsm;aeao;onf/ tu,fí

tm;vHk; t&nfaysmfoGm;ygu urÇmhyifv,fork'´&ma&jyifonf 60 rDwm (197

ay) jrifhwufvmNyD; urÇmhqdyfurf;ûrdUBuD;wkdif;vdkvdk epfûryfoGm;ayrnf/

a&cJjyifonf ajray:odkY qD;ESif;rsm; ESpfaygif;axmifaygif;rsm;pGm xlxyfpGm

usa&mufjcif;aMumifh jzpfay:vmaom tay:ydkif;jyefYjyefYjyL;jyL;jzpfaeonfh a&cJxkBuD;

jzpfonf/ urÇmha&cJxk\ 90 &mckdifEIef;wnf&Sdaom tEÅmwduwkdufwGif a&cJjyif\

ysrf;rQxlxJrIonf ay 6500 &Sdonf/

*&if;vef'fuRef;wGif &mpkESpfaygif; 10000 rQ qD;ESif;rsm; txyfxyf

pkpnf;rdNyD; ay 11000 rQjrifhrm;onfh a&cJjyifBuD;wpfckjzpfay:ae&m ,if;\atmuf

wGif zdtm;onf {&d,mwpfpwk&ef;ayay:wGif ckepfwefrQ oufa&mufvsuf&Sdonf/

þrQ BuD;rm;onfhzdtm;'PfaMumifh atmufajc&Sd a&cJrsm;onf ydjym;um wjznf;jznf;

ab;ywfywfvnfodkY pD;xGufvmMu\/ þodkY a&cJrsm; pD;xGufvm&mwpfavQmufudk

a&cJjrpf[kac:onf/ a&cJjrpfjzpfay:vmyHkrSm atmufygtwkdif;jzpfonf/

jrifhrm;aom ukef;ajrxufokdY qD;ESif;rsm;? qD;ESif;zwfrsm; &mpkESpfaygif;rsm;pGm

xyfwvJvJ xlxyfpGm us&mrS yxr ueOD;usxm;aom qD;ESif;rsm;? qD;ESif;zwfrsm;udk

zdtm;jzifh twGif;ü ckdatmif;aeaom avrsm;udk xGufoGm;apNyD; ajcmufaxmifhyHk

a&cJyHkaqmifcJrsm; jzpfoGm;ap\/ xdka&cJyHkaqmifcJuav;wpfckpDwGif a&armfvDusL;

60 pDyg&Sdonf/ tay:bufodkY qD;ESif;rsm; txyfxyf xyfrHusonfhtcg xdk

ajcmufaxmifhyHk a&cJyHkaqmifcJrsm;onf tay:rS qD;ESif;rsm;tav;csdefaMumifh zdodyf

ouJhodkY jzpfoGm;NyD; ydkrdkodyfonf;vmí tcsyfjym;uav;rsm;ozG,fjzpfoGm;\/ zdtm;

rsm;oxufrsm;vmonfhtcg atmufodkYa&GUqif;vmNyD; atmufqHk;a&mufvQif urÇmh

j'yfqGJtm;aMumifh yifra&cJjyifBuD;rS pD;qif;vmawmhonf/ yHk (2-2) pD;qif;rIonf

tvGefwpf&maES;auG;&m wpfESpfvQif aytenf;i,fompD;xGufavh&Sdonf/ odkYaomf

tylavsmhykdif;a'orsm;&Sd jrifhrm;vSaom awmifxGwfrsm;ay:wGif jzpfay:aom a&cJjrpf

rsm;\ pD;qif;rIonf jrefqefwwfovdk jyefvnfqkwfcGmrI (a&cJjrpf0rS pwifí

jrpfnmqDodkY t&nfaysmfoGm;rI) vnf;&Sdwwfonf/
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yHk (2-2) a&cJjrpfjzpfay:aeaom a&cJjyifwpfck\uefYvefYjzwfyHk

ayaxmifcsDjrifhrm;aom a&cJjyifBuD;rS a&cJjrpftjzpf pD;xGufvmonfh
a&cJxkonfvnf; ay&mESifhcsDNyD; xlxJjrifhrm;onf/ xdkodkY xkxnfBuD;rm;aom
a&cJjrpftqHk;ykdif; (jrpf0ydkif;) odkYr[kwf ab;bufydkif;onf yifv,fwGif;odkY
a&mufaomfvnf; qufvufpD;xGufNrJpD;xGufvsuf&Sd&m a&xJa&muftydkif;onf
a&ay:wGif ay:aomaMumifh vSefcsKd;vkdufouJhodkYjzpfí jywfxGufoGm;wwf\/
jywfxGufoGm;aoma&cJxkBuD;\ ig;yHkwpfyHkoma&ay:wGif ay:NyD; usefig;yHkav;yHkrSm
a&jyifatmufa&mufaeavh &Sdonf/ xdkokdYaom a&cJxkBuD;udk a&arsma&cJawmif

okdYr[kwf a&arsma&cJuRef;
1
 [kac:Muonf/ a&arsma&cJawmifwkdYonf a&ay:ü

tenf;qHk; ay 20 cefYay:aewwfNyD; tvGefBuD;rm;ygu 200 ru ay:aewwf\/
yHkyef;rusjzpfaeum ay &mESifhcsDNyD; &Snfvsm;wwfonf/

a&cJjrpf\ tqHk;ykdif;odkYr[kwf ab;bufydkif;rS a&arsma&cJawmif jywfxGuf
oGm;NyD;aemuf usef&Sdonfh yifv,fbufaigxGufaeaom a&cJxkBuD;udk a&cJurf;OD;

a&wdrf
2
 [kac:onf/ xdktydkif;onf yifv,ftwGif; ay 150 rQ txdaigxGufNyD;

a&ay:ü trsm;qHk;ay:aeavh&Sdonf/ a&cJurf;OD;a&wdrfonf xyfrH&SnfxGufNyD;

1/ Iceberg 2/  Ice shelf
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xyfrHêud;jywfí jzpfay:vmaom a&arsma&cJawmifonf a&cJjrpfujzpfvmaom
a&arsma&cJawmifwkdYxuf trsm;tm;jzifh ydkBuD;rm;NyD; yHkoP²mefrSmvnf; axmifhrSefpwk*H
usus wHk;wpfckozG,fjzpfaewwf\/

a&arsma&cJawmiftrsm;pkonf *&if;vef'fuRef;ESifh tEÅmwduwkdufwkdYwGifom
pwifjzpfay:aomfvnf; yifv,fa&pD;aMumif;wGif arsmygrIaMumifh 0if½kd;pGef;a'orsm;
ESifh tawmftwefa0;onfh ork'´&mjyiftxd a&mufvmwwf\/ *&if;vef'fuRef;a&cJ
jrpfrsm;ü pwifjzpfay:onfh a&arsma&cJawmifrsm;onf vmAif'gyifv,fa&pD;aMumif;
wGif arsmygvmNyD; ajrmuftwåvEÅdwf ukefoG,fa&aMumif; vrf;twGif;a&mufvmwwf
Mu\/ 1912 ckESpfwGif wkdufwif;epfoabFmBuD; epfûryf&jcif;onf xkduJhodkYaom
a&arsma&cJawmif wpfckESifhwkdufrdí jzpfonf/

*&if;vef'fuRef;? uae'gajrmufydkif;ESifh qkdufab;&D;,m;a'orsm;ü a&cJjyif?
a&cJjrpftrsm;tjym;&Sdonf/ xdka'orsm;rSty usef&Sdaom ajrmuf0if½kd;pGef;ESifh tmwdwf
puf0ef;twGif;rS a'otm;vHk;vkdvdkonf at;cJaeaom yifv,fa&rsm;omjzpfonf/
Oa&mywkdufwrQBuD;rm;aom awmif0if½kd;pGef;&Sd tEåmwduwkdufrSmrl ukef;ajrjzpfaomf
vnf; tNrJxm0& a&cJzHk;vTrf;aeonf/ a&cJjyifxkrSm ysrf;rQay 6500 jrifhrm;NyD;
tcsKdUa&cJawmifxdyfrsm;onf ay 15000 ausmfjrifhrm;um a&cJjrpfrsm; jzpfay:ae\/

a&cJjyif? a&cJjrpfrsm;onf tat;ydkif;a'orsm;rSom jzpfay:onfr[kwf?
orydkif;a'o&Sd tvGefjrifhrm;onhfawmifxGwfrsm;ay:üvnf;jzpfay:onf/ tvGef
jrifhrm;onfh awmifxGwfrsm;ay:odkY qD;ESif;rsm;wpfESpfywfvHk;usa&mufavh&Sd&m ESpfpOf
pkyHkvmcJhaomqD;ESif;rsm;onf ,if;wkdYtxufodkY aemufxyfESpfpOftopfusa&muf
vmonfh qD;ESif;rsm;\tav;csdefaMumifh a&cJtjzpfajymif;vJukefMu\/ awmifaMum?
ukef;aMumay:odkY usa&mufaom qD;ESif;rsm;u a&cJjyifrsm;jzpfvmNyD; csKdifh0Srf;twGif;
usa&mufaom qD;ESif;rsm;u a&cJjrpfrsm;jzpfvm\/

a&cJjrpfjzpfvmaom a&cJwHk;BuD;rsm; csKdifh0Srf;wpfavQmuf wjznf;jznf;
a&GUqif;&mwGif vrf;wpfavQmuf&Sd ,if;wkdYatmufrS ajrjyifudk wkdufpm;oGm;&m
jzpfay:vmaom tenfrsm;udk jrpftqHk;ydkif; xdyfbufESifh ab;wpfzufwpfcsufü

a&cJjrpfausmufyHk
1
 tjzpf ydkYcsay;onf/ þodkYaom a&cJjrpfwcsKdUonf rdrdpwif

pD;xGuf&m csKdifh0Srf;qDodkY aEG&moDtwGif; jyefvnfqkwfoGm;wwf\/ jyefvnfqkwf

1/ Moraine
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oGm;onf[kqkdjcif;rSm a&cJjrpf taMuykdif;tqHk;rS pwifí wpfpwpfp t&nfaysmf
oGm;jcif;aMumifh a&cJjrpf wjznf;jznf;wkdwkdoGm;jcif;udk qkdvdkjcif;jzpfonf/

jrifhrm;aom awmifxGwfrsm;ay:&Sd qD;ESif;rsm;onf aEG&moDüyift&nfraysmf
ay/ qD;ESif;jyifrsm;udk qD;ESif;aysmftjrifhtxufwGifom awGU&onf/ qD;ESif;aysmftjrifh
onf tylydkif;a'orsm;ü rDwm 4500 (ay 14715) cefY? orykdif;a'orsm;ü
rDwm 2800 (ay 9156) cefYESifh tmwdwf? tEÅmwdu ponfh0if½kd;pGef;a'orsm;wGif
yifv,fa&jyifnDtwkdif;jzpfonf/ xdktjrifhatmufwGifom qD;ESif;rsm; t&nfaysmf\/
0if½kd;pGef;a'orsm;rSty qD;ESif;xlxyfpGmusa&mufaom tjcm;ajredrfha'orsm;rSm
½k&Sm;EkdifiH qdkufab;&D;,m;ESifh uae'gEdkifiH xif;½I;awma'owkdYjzpfMuonf/

a&cJzHk;awmifxGwfrsm;udk tm&Swkduf&Sd [dr0EÅmawmifwef;wpfavQmufESifh
awmiftar&duwkduf&Sd tif'D;H

1
 awmifwef;wkdYwGif trsm;qHk;awGU&onf/ urÇmh

tjrifhqHk;awmifxGwfjzpfaom {0&uf (29028 ay) ESifh tjcm; ay 20000
txufjrifhonfh awmifxGwftrsm;tjym; [dr0EÅmawmifwef;wGif wnf&Sdonf/
tif'D;awmifwef;ü ay 20000 txufawmifxGwf 15 ck&Sd&m tm*sifwD;em;rS
tufuGefum*Gg

2
 (22834 ay) utjrifhqHk;jzpfonf/ Oa&mywkdufwGif ½k&Sm;EdkifiHrS

t,fhb&yfpf
3
 (18510 ay) awmifxGwfu tjrifhqHk;jzpfí tjcm;a&cJzHk; awmifxGwf

tcsKdUudk t,fvfyfawmifwef;ü awGU&\/ ajrmuftar&duwkdufwGif tvmpum&Sd
rufuifav4 (20320 ay) awmifxGwfutjrifhqHk;jzpfí tjcm; a&cJzHk; awmifxGwf
tcsKdUudk a&mhuD;awmifwef;ü awGU&onf/ tmz&du&Sd tDauGwmESifh ra0;uGmvSaom
a'oüyif uvDref;*s½kd;

5
 (19565 ay) ESifh uifnm (17041 ay) a&cJzHk;awmifxGwf

rsm;&Sdonf/

jrefrmEkdifiHajrmufpGef;ykdif;onf orydkif;twGif;usa&mufí awmifxGwfrsm;pGm
rSm a&cJrsm;zHk;ae\/ cgumbdk&mZD (19296 ay)? *gvef&mZD (19142 ay)?
EG,fra'G (15177 ay)? zef*&rf (14085 ay)? tDarmfbGef (13350 ay)? vcl;
bGef (12306 ay)? qefusefbGef (12137 ay)? zGef*ef (ay 11500) ESifh
'ifa'g&mZD? rGef*g&mZD? wmtdef&mZD? qGef&m? vHkc½krm'ifESifh tjcm;a&cJawmifrsm;vnf;
&Sdao;&m jrefrmEkdifiHonf ta&SUawmiftm&SwGif a&cJawmif&Sdonfh wpfckwnf;aom
EdkifiHjzpfonf/ cgumbdk&mZDawmifxdyfokdY 1996 ckESpf? pufwifbmv 15 &ufaeYwGif

1/ Andes 3/ Elbrus 5/ Kilimanjaro

2/ Aconcagua 4/ Mckinley
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a&muf&SdcJhaom jrefrm-*syefyl;aygif;awmifwuftzGJU0ifrsm;\ tawGUtêuHt&
jrefrmEkdifiH&Sd a&cJjrpftaMumif;udk atmufygtwkdif;od&onf/

tjrifhay 13025 wGif a&cJjrpfwkdufpm;jyifwpfck&Sdonf/ cgumbkd&mZDrS
a&cJrsm; t&nfaysmfpD;0ifaom ravmif0rf;acsmif;zsm;ü jzpfonf/ teD;tem;wGif
wkdufpm;cHxm;&aom ausmufwHk;BuD;rsm;udk awGU&onf/ qufvufjrifhwuf&mü
a&cJjrpfBuD;wpfckudk awGU&onf/ xdka&cJjrpfBuD;rSm ESpfaygif;rsm;pGm MumNyDjzpfí
a&nd§rsm;wufaeojzifh tpdrf;a&mifxGufae\/ tjrifhay 15180 rS qufvufwuf
&mwGif tus,f 16 ay? teuf 150 ay cefY&Sd&m a&cJtufuGJaMumif;wpfckudk
awGU&onf/

tqdkyg jrefrm-*syef yl;aygif;awmifwuftzGJUonf 1995 ckESpf? Mo*kwfv
twGif;uvnf; cgumbkd&mZDawmifxdyfokdY wufa&muf&ef êud;yrf;cJhao;&m a&cJjrpf
ESifh ywfoufí atmufygtwkdif; awGUêuHcJhMuonf/

tjrifhay 12300 cefYwGif ausmufrsm;onf a&cJjrpfwkdufpm;cH&í usKd;yJh
aMurGaeonf/ usKd;yJhpmausmufwHk;BuD;rsm; rGpmBuJaeatmif usk,fjyefYpGm wnf&Sdae\/
tjrifhay 14190 rS twufwGif pD;qif;a&GUvsm;aeaom a&cJjrpfudk awGU&\/
xdka&cJjrpfay:rS qufvufwufoGm;&m tus,f 3 ayrS 7 aycefY&Sd jrpftufuGJaMumif;
30 cefYudk awGU&onf/ a&cJjrpfa&GUvsm;usrIjrefqefojzifh naejyeftqif;wGif tufuGJ
aMumif;rsm;onf 12 ayrS 20 aytxdus,foGm;Mu\/ ,if;wkdY\ teufrSm ay
100 rS 200 cefYtxd&Sd\/

urÇmhtBuD;qHk; a&cJjrpfrSm tEÅmwduwkduf&Sd vrfbwf
1
 a&cJjrpfjzpfí

25 rkdif us,fNyD; rkdif 250 &Snfvsm;onf/ urÇmhtBuD;qHk; a&arsma&cJawmifBuD;rSm
rkdif 60 us,f0ef;NyD; rkdif 208 &Snfvsm;onf/ xdka&arsma&cJawmifukd tEÅmwduwkduf
awmifork'´&mtwGif; paumhuRef;taemufbufrkdif 150 cefYwGif awGU&onf/ urÇm
ay:&Sd a&cJyrmP 90 &mckdifEIef;onf awmif0if½dk;pGef;a'o&Sd tEÅmwduwkdufay:wGif
&Sdonf/ awmif0if½kd;pGef;ü a&cJtxlrSm ay 9200 &Sdí ½k&Sm;ykdifaAmhpawmhpcef;ürl
ay 12140 txd xlxJ\/

1/ Lambert Glacier
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(*) ajrvTmay:u Zv0ef;usif

urÇmha&xkBuD;\tyHkwpfodef;wGif 17 yHkcefYonfom urÇmBuD;\ukef;ajr
ay:ü wnf&Sdonf/ xdka&rsm;udk tkdifa&? uefa&? jrpfa&? acsmif;a&tjzpf awGUjrifMu&
onf/ xkxnftm;jzifh ukArkdifaygif; 30000 onf a&csKdtkdifa&? uefa&rsm;jzpfMuNyD;
ukArkdifaygif; oef; 25000 onf a&ieftkdifa&ESifh ukef;wGif;yifv,fa&rsm;jzpfMuonf/
jrpfrsm;? acsmif;rsm;twGif;pD;qif;aeaom a&yrmPrSmrl ukArkdif 300 om&Sdonf/

tkdif[lonfrSm obm0tavsmuf a&rsm;pka0;wnf&Sdaeaom ajrusif;
okdYr[kwf csKdifh0Srf;wpfckjzpfonf/ urÇmajrwpfcGifvHk;wGif awmifay:ajrjyefYrusef
tkdiftrsKd;rsKd;ukd t&G,ftpm;trsKd;rsKd;jzifh awGUEkdifonf/ tkdifwpfck\ t&G,ftpm;ESifh
twdrfteufonf jzpfay:yHkudk vkdufí uGmjcm;onf/ tvGefYtvGefBuD;rm;us,fjyefYaom
a&ieftkdifBuD;rsm; udk ukef;wGif;yifv,f[kac:Muonf/ tvdktavsmufjzpfay:aeonfh
us,fjyefYNyD; a&wdrfaom a&tkdifBuD;rsm;udk tif;[kac:onf/

tkdifrsm;udk ,if;wkdYjzpfay:vmyHktay: rlwnfNyD; trsKd;tpm;cGJjcm;Ekdifonf/

urÇmay:&Sdtkdiftrsm;pkrSm a&cJûytkdif
1
 rsm;jzpfMuonf/ vGefcJhaom ESpfaygif; 20000

wGif ukefqHk;oGm;cJhonfh a&cJacwfBuD;
2
 twGif; Oa&mywkdufESifh ajrmuftar&duwkduf

ajrmufydkif;wkdYudk BuD;rm;us,fjyefYaom a&cJjyifBuD; zHk;vTrf;cJhonf/ xdka&cJjyifBuD;ESifh
a&cJjrpfwkdY\ wkdufpm;rIaMumifh csKdifh0Srf;csKdifhcGufBuD;rsm;jzpfay:cJhí a&cJacwfBuD;ukefqHk;
csdefü tif;tkdifrsm;tjzpf usef&pfcJh&m ,if;wkdYudk a&cJûytkdif[kac:onf/ xif&Sm;aom
a&cJûytkdifBuD;rsm;rSm ajrmuftar&duwkdufajrmufydkif;&Sd qlyD;&D;,m;? [l&Gef? rpf&SD*ef?
tD&DESifh tGefaw&D,dk? Oa&myajrmufydkif; qGD'ifEkdifiH&Sd Amem? Aufwm? ½k&SEkdifiHajrmufydkif;&Sd
v'dk;*g;ESifh tkdeuf*g;tkdifwkdYjzpfMuonf/

rD;awmifA[dkydkif;edrfhusoGm;NyD; a&rsm;pkvmonhftcg rD;avmif',ftkdif
3
 rsm;

jzpfay:vmonf/ xdktkdifrsm;onf 0ef;0dkif;NyD; a&eufavh&Sdonf/ rD;Nidrf;awmif

csKdifhcGuftwGif; a&rsm;pkpnf;rdí jzpfay:vmaom tkdifudk csKdifhcGuftkdif
4
 [kac:\/

uREfkyfwkdY jrefrmEkdifiH? ppfukdif;wkdif;bkwvifûrdUe,f&Sd wGif;awmiftkdifESifh awmifaysmuf
tkdifwdkYonf xdkuJhodkY tkdifrsKd;rsm;jzpfMuonf/ rD;awmifrS xGufusvmaom acsmfpD;

1/ Glacial lake 3/ Caldera lake

2/ Great Ice Age 4/ Crater lake
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aMumif;rsm;u jrpfcsKdifh0Srf;wpfckudkf ydwfqkdYvkdufrdaomtcg acsmfydwftkdif
1
 wpfck

jzpfvm\/

a&vTrf;vGifjyifay:ü auGUaumufpD;qif;aeaom jrpfonf jrpfauGUwpfckrS
wpfckodkY jzwfpD;aomtcg jrpfauGUjywfoGm;NyD; jrpfusKd;tif;jzpfay:vmonf/ jrpf0uRef;
ay:urf;ajcwpfavQmufpD;qif;aom jrpfa&pD;aMumif;onf oJrsm;ykd Ycsjcif;jzifh
aomifxGef;ap&m aomifESifh urf;ajctMum;wGif yifv,furf;ajctkdif odkYr[kwf

jrpf0tkdif
2
 rsm;jzpfvmwwfonf/ urÇmajrBuD;\ausmufvTmjywfa&GUaomtcg ajrvTm

uRHcsKdifh odkYr[kwf csKdifh0Srf;
3
 rsm;jzpfay:vmNyD; tkdifrsm;jzpfvmonf/ tmz&duwkduf

ta&SUykdif;&Sd wef*g&dutkdifESifh Ekdif&mpmtkdif? jrefrmEdkifiHrS tif;av;tkdifwkdYonf þuJhodkY
jzpfay:vmcJhMu\/

tkdifrsm;onf ajcmufaoGUonfh oJuEÅm&a'orsm;rSmyifjzpfay:Ekdifonf/
ajcmufaoGUaoma'orsm;ü av[kefwkdufpm;jcif;aMumifh jzpfay:vmaom csKdifhrsm;ü
csKdifhatmufcif;onf ajratmufa&aMuma&mufonftxd eufvmonhftcg uEÅm&

csKdifhtdkif
4
 rsm;jzpfay:vm\/ oJuEÅm&twGif; tkdatppfrsm;ü awGU&aom tkdifrsm;rSm

xkduJhodkY tkdifrsKd;jzpfonf/ rkd;enf;NyD; a&aiGYjyefEIef;rsm;onfha'orsm;wGif tdkifwpfckonf
a&xGufaygufvnf;r&Sdygu ukef;wGif;a&qif;{&d,mwpfckjzpfvmum jrpfacsmif;rsm;u
o,f,lvmaom qm;rsm;te,fxkdifpkyHkvmNyD; a&ieftkdifjzpfoGm;\/ tpöa&;ESifh a*smf'ef
EdkifiHwdkYtMum;&Sd yifv,faoESifh tar&duefEdkifiH? tl;wm;jynfe,frS qm;tkdifBuD;wkdYonf
xkdodkYaom tkdifrsKd;jzpfMuonf/

ajrxJyifv,f? yifv,feuf? uufpyD,efyifv,f? at&,fyifv,f?
bdkifu,ftkdifESifh abmvfuuf&SftkdifwkdYonf ueOD;u wpfqufwpfpyfwnf;&SdcJhonfh
yifv,fBuD;jzpfcJhonf/ xdkyifv,fBuD; uG,faysmufoGm;NyD;aemuf a&tkdifBuD;rsm;?
ukef;wGif;yifv,frsm;tjzpf usef&pfcJhMuonf/ MopaMw;vswkdufawmifykdif;u tkdif&D;
tkdifBuD;rSmrl umvS&SnfMumpGm rkd;acgifrIaMumifh a&rsm;tm;vHk; cef;ajcmufoGm;í
qm;rsm; jzpfxGef;usefcJhonf/

urÇmhtBuD;qHk;tkdifrSm tm&Swkduftaemufawmifydkif;&Sd uufpyD,efyifv,fac:
a&ieftkdifBuD;jzpfonf/ pwk&ef;rkdifaygif; 170000 us,f0ef;onf/ 'kwd,tBuD;qHk;ESifh

1/ Lava-dammed lake 3/ Rift valley
2/ Lagoon 4/ Desert depression lake
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urÇmhtBuD;qHk;a&csKdiftdkifrSm tar&duefEdkifiHajrmuftv,fykdif;&Sd qlyD;&D;,m;tdkifBuD;jzpf

í pwk&ef;rkdifaygif; 31820 us,f0ef;onf/ urÇmhtjrifhqHk;tdkifrSm awmiftar&du

wkduf? yD½l;EdkifiHESifh bkdvDAD;,m;EdkifiHwkdYtMum;&Sd wDwDumum
1
 tkdifjzpfonf/ pwk&ef;rkdif

3200 us,f0ef;NyD; yifv,fjyiftxuf ay 12200 tjrifhü wnf&Sdonf/ urÇmhtedrfhqHk;

tkdifrSm tpöa&;ESifh a*smf'efEkdifiHwdkYtMum;&Sd yifv,fao
2
 jzpfonf/ rkdif 50 rQ

oma0;onfh ajrxJyifv,fa&jyifatmuf ay 1290 edrfhusonf/ qm;tiefqHk;tkdif

vnf; jzpf&m a&ap;NyD; cE¨mudk,fyif repfûryfEdkifay/ urÇmhteufqHk;tkdifrSm ½k&SEkdifiH?

qkdufab;&D;,m;&Sd bkdifu,ftkdif
3
 jzpfonf/

jrefrmEkdifiHwGif tif;tkdiftrsm;tjym;&Sdonfhteuf ucsifjynfe,f&Sd tif;awmf

BuD;tkdifonf tBuD;qHk;jzpfonf/ jrpfBuD;em;c½dkiftwGif; {&m0wDjrpf\ jrpfvufwuf

jzpfaom rkd;aumif;acsmif;? acsmif;zsm;cH&mwGif wnf&Sdonf/ rkd;&moDü tus,fqHk;ae&m

onf awmifajrmuf 16 rkdif? ta&SUtaemuf 7 rkdif&Sdí a&jyiftus,f 44 'or

9 pwk&ef;rkdif&Sdonf/ qufpyfaeaom ñGefaysmif;ajryg xnfhwGufygu pwk&ef;rkdif

80 us,f0ef;onf/ a&wdrftif;r[kwfbJ tcsKdUae&mrsm;wGif a&tvGefeufonf/

tif;awmfBuD;csKdifh0Srf;onf ajrivsifvIyfNyD;aemuf ajrjyifedrfhusoGm;jcif;aMumifh jzpfay:

cJhí xdkt&yfwGif &SdcJhaom &Srf;ûrdUBuD;wpfûrdUvHk;uG,faysmufoGm;cJhonf[k qdkMuonf/

xdkYaMumifh tkdiftwGif; a&enf;pOf ta&SUbufydkif;ü tdrfwkdifrsm;udk awGUMu&onf/

jrefrmEdkifiHwGif 'kwd,tBuD;qHk;tkdifrSm tif;av;tkdifjzpfonf/ anmifa&T

csKdifh0Srf;BuD;\ teuf½Idif;qHk;tydkif;ü wnf&Sdonf/ a&jyiftus,fqHk;tcsdefwGif awmif

ajrmuf 9 rkdif? ta&SUtaemuf 3 rkdifcGJ&Sdí a&jyiftus,f 25 'or 8 pwk&ef;rkdif

&Sdonf/ ñGefaysmif;ajrudkyg xnfhwGufvQif 75 'or 4 pwk&ef;rkdif&Sdonf/

a&S;tcgu ajrvTmuRHcsKdifh0Srf;jzpfaom anmifa&TcsKdifh0Srf;wpfcGifwpfjyifvHk;onf tkdifBuD;

jzpfcJh&m pwk&ef;rkdif 190 cefY &Sdrnf[kcefYrSef;&onf/ tif;av;tkdifonf yifv,fjyif

txufay 2900 wGif wnf&Sd\/ a&wdrftif;jzpfí aEGtcgü ysrf;rQa&teuf

7 ay? teufqHk; 12 ayom&Sdonf/ rkd;&moDtwGif; ay 20 txdeufaomfvnf;

ay 30 rausmfay/ bDvl;acsmif;onf tif;av;wGif jrpfzsm;cHí oHvGifjrpf\

1/ Titicaca 2/ The Dead Sea 3/ Lake Baikal



36 jrefrmh a&t&if;tjrpf

vufwufjzpfaom erfhaygifjrpfxJ pD;0ifonf/ tif;av;tkdifonf obm0tavsmuf

jzpfay:cJhonfh tkdifwpfckjzpfaomfvnf; tif;av;uef[kom vlodrsm;onf/

jrefrmEkdifiHwGif tif;aygif; 4000 ausmf &Sdaomfvnf; tcsKdUrSm aumaeNyD

jzpfí tif;aygif; 3700 cefYonfom ig;zrf;vkyfief;vkyfudkifEdkifonf/ jrpf0uRef;ay:

a'oESifh ppfawmif;jrpf0Srf;wkdYwGif tif;rsm;ukd trsm;qHk;awGU&onf/ odkYaomf tausmf

Mum;qHk; tif;rSm rEÅav;wkdif;? tr&yl&ûrdUe,f&Sd awmiforeftif;jzpfonf/ tif;udk

jzwfí awmiforef&GmESifh tr&yl&ûrdUudkqufoG,fxm;aom OD;ydefwHwm;aMumifh ydkrdk

ausmfMum;jcif;jzpfonf/ OD;ydefwHwm;onf wkdifaygif; 1086 wkdifyg0ifí 3967

ay &Snfvsm;NyD; 1211 ckESpfwGif wnfaqmufNyD;pD;cJh&m oHrIdoHpvHk;0rygbJ opfom;

oufoufom oHk;xm;\/

rkd;,Gef;BuD;tif;rSm &efukefûrdUrS 69 rkdif? yJcl;ûrdUrS 19 rkdiftuGmwGif wnf&Sd

onf/ pwk&ef;rkdif 40 cefYus,f0ef;í yJcl;ESifh a0gûrdUe,fwdkYtwGif;wnf&Sdonf/

ESpfpOf aqmif;cdkiSuf 60000 ausmf vma&mufonf/ yJcl;wkdif;? oJukef;ûrdUe,fwGif&Sdaom

tif;rtif;BuD; rSm tvsm; 10 rkdif teH 4 rkdif &Sdonf/ rkd;Owkü a&onf 12 ay

eufí aEGOwkü a&cef;ajcmufonf/ ppfudkif;c½kdiftwGif;&Sd&m a&jruftif;onf

a&rsm;csdefü 35 pwk&ef;rkdif us,f0ef;aomfvnf; a&enf;csdefü 4 pwk&ef;rkdif

ausmfausmfom&Sd\/ {&m0wDwkdif;? usKHaysmfûrdUe,f&Sd tif;&JBuD;tif;onf t0ef; 7

rkdif&Sdí aEGüyifvQif 15 ay eufonf/

uef[lonfrSm vlwkdY qnfxm;aoma&tkdifjzpfonf/ urÇmajrtESHUwGif

a&okdavSmif&eftwGuf uefrsm;udk t&G,ftrsKd;rsKd; wl;azmftoHk;ûyMuonf/ pD;vmaom

a&udk uefaygif½kd; odkYr[kwf wrHzdkYí wm;qD;odkavSmifxm;onfh uefudk qnf[kac:

onf/ qnfonf jrpfacsmif;wpfckck\ tpdwftydkif;yifjzpfonf/ urÇmt&yf&yfwGif

wpfESpfxufwpfESpf vlOD;a& wkd;yGm;vmonfESifhtrQ a&oHk;pGJrIrSmvnf; wkd;wufrsm;jym;

vm&m rlv&SdNyD; tkdifrsm;ESifh rvHkavmufawmhay/ okdYtwGuf uefrsm;wl;azmfjcif;?

qnfrsm;wm;qD;zdkY,ljcif;wkdYukd acwftqufqufuyif ûyvkyfvmcJhMuonf/

wl;azmf&aomuefrsm;rSm rsm;pGmrus,fajymEdkifay/ jrpfacsmif;rsm;udk wrHwkwf

wm;qD;xm;aom qnfrsm;onfom BuD;rm;us,fajymaoma&xkudk &Ekdifonf/

þurÇmwGif a&trsm;qHk;okdavSmifxm;Ekdifonfh qnfrSm tmz&duwkduf? ,l*ef'gEkdifiH&Sd



jrefrmh a&t&if;tjrpf 37

tkd0ifazg
1
 qnfjzpfonf/ Edkfif;jrpfzsm;ü wnf&SdNyD; 0dwkd&d,tkdifESifh wpfqufwnf;

jzpfae&m a&ukArDwmoef;aygif; 2700000 odkavSmifEdkif\/ 'kwd,tBuD;qHk;qnfrSm

um&Dbm
2
 qnfjzpf&m tmz&duwdkuf? ZefbD,mEkdifiHESifh ZifbmabGEkdifiHwkdYtMum;

ZefbDZDjrpfay:ü wnf&Sdonf/ rnfonfhtkdifESifhrQ rqufpyfbJ a&ukArDwm oef;
aygif; 180600 odkavSmifxm;Edkifonf/

jrefrmEkdifiHwGif oufwrf;t&SnfMumqHk;ESifh txif&Sm;qHk;uefrSm rdw¬Dvmuef
jzpfonf/ rEÅav;wkdif;? rdw¬DvmûrdUtaemufbufwGif wnf&Sdonf/ tvsm; 7 rkdif
ESifh teH rkdif0uf&Sdí uefa&jynfha&avSmifyrmPrSm 26434 {uayjzpfonf/ rdw¬Dvm
uefudk a*gwrjrwfpGmbk&m;ryGifhrDuyif rif;tqufqufwl;azmfcJh&m taemf&xmrif;
vufxufwGif 11 Budrfajrmuf qnfzkdYcJhonf[k tqkd&Sdonf/

jrefrmEkdifiHwGif 2006 ckESpftxd qnfaygif; 300 ausmf wnfaqmufNyD;pD;
&m 172 ckrSm 1988 ckESpfaemufydkif;wGif wnfaqmufaomqnfrsm;jzpfonf/
jrefrmEkdifiH&Sd qnfrsm;teuf tBuD;qHk;rSm ppfudkif;wkdif;? uRef;vSûrdUe,f&Sd rl;jrpfay:wGif
wnfaqmufxm;aom ozef;qdyfqnfjzpfonf/ wrHtvsm; 22587 ay&Sd&m jrefrmEkdifiH
üomru ta&SUawmiftm&Süyg t&Snfvsm;qHk;a&avSmifwrHjzpfonf/

vltrsm;pk rsufjrifawGUae&aom tjcm;a&xkrSm jrpfacsmif;rsm;yifjzpfonf/
jrpfrsm;jzpfvmyHkrSm zkefrsm;&Sdonfh vrf;ay:ü rkd;&GmtNyD; a&pD;aMumif;rsm;jzpfay:vmyHkESifh
oP²mefwl\/ yxrrkd;aygufrsm; pka0;rdí acsmif;uav;jzpfvmonf/ xkdacsmif;
uav;u tjcm;acsmif;uav;rsm;ESifh aygif;rdNyD; ydkBuD;rm;onfh acsmif;wpfckjzpfvm\/
acsmif;uav;rsm;pD;qif;oGm;Mu&mwGif wpfckESifhwpfcktMum; ukef;½kd;uav;rsm;u
jcm;ay;xm;onf/ xdkukef;½kd;uav;rsm;\ xdyfykdif;rsm;udk a&a0ukef;wef;odkYr[kwf
a&a0aMum[kac:\/

jrpfrsm;onf trsm;tm;jzifh awmifukef;rsm;? awmifrsm;ay:&Sd prf;okdYr[kwf
t&nfaysmfaeaom a&cJjrpf? a&cJjyifwkdYrS tpûyjrpfzsm;cHavh&Sd\/ xdkYaemuf edrfh&modkY
pD;qif;oGm;&m tjcm;acsmif;rsm;ESifh yl;aygif;rdNyD; a&jyifydkí us,foGm;wwfonf/

xdkokdY pD;qif;oGm;onfh a&pD;aMumif;u a&vrf;aMumif;
3
 udkjzpfay:aponf/ xdka&

vrf;aMumif;\atmufajcudk atmufcif;
4
 [kac:onf/ ab;ESpfzufudkrl urf;yg;[k

ac:\/

1/ Owen Falls 2/  Kariba 3/  Channel 4/ River bed
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jrpfa&pD;qif;&mwGif a&pD;twkdif; rsufESmrlí vuf,mbuf&Sdurf;udk
vuf,murf;? vuf0Jbuf&Sdurf;udk vuf0Jurf;[kac:Muonf/ jrpfwpfcktwGif;odkY

pD;0ifaom jrpfvufwuftm;vHk;ESifh jrpfrBuD;udk jrpfpOfpk
1
? jrpfpOfpkwpfckpD;qif;

aeaom a'oudk jrpf0Srf;
2
? jrpfrBuD;rScGJxGufí xdkjrpfrBuD;xJodkY jyefrpD;0ifonfh

jrpfudk jrpfcGJ[kac:Muonf/

jrpfrsm;onf txufydkif;ü a&vrf;aMumif;eufí a&pD;oef\/ a&vrf;
aMumif;onf a&\wkdufpm;jcif;cH&í jrefqefpGm euf½Idif;oGm;wwfonf/ urf;yg;rsm;
onfvnf; rwfapmufaeavh&Sdonf/ a&pD;aMumif;uvnf; tajrmuftjrm;ESifh
ausmufp&pfrsm;udk o,faqmifoGm;wwf\/ wpfcgwpf&H BuD;rm;av;vHaom ausmuf
wHk;rsm;udkyif o,f,loGm;onf/ a&pD;aMumif;onf trsm;tm;jzifh ajzmifhwef;ae
\/ jrpfvufwufrsm;\ a&vrf;aMumif;rsm;onfvnf; jrpfrBuD;\ a&vrf;aMumif;
uJhodkYyif eufwwfMu\/

jrpftv,fydkif;onf jrpfzsm;cH&mawmifrsm;udk ausmfvGefvmNyDjzpfí a&pD;aES;
oGm;avonf/ a&pD;roefawmhojzifh txufydkif;rS o,faqmifvmaom ausmufp&pf
rsm;onf þtydkif;ü usef&pfcJhMuonf/ vrf;&Sd tcktcHrsm;udkvnf; o,faqmifroGm;
Edkifí auGUywfpD;oGm;&onf/ jrpfonf ydkus,foGm;wwf\/ Ekef;EkESifh &THUrsm;onf
a&pD;aMumif;&Sd tcktcHrsm;aMumifh atmufodkY tenfxdkifoGm;Mu&m rsufESmjyifjrifhwuf
vmNyD; uRef;jzpfvm\/

jrpfatmufydkif;onf tv,fykdif;ESifhrsm;pGm ruGmjcm;ay/ a&pD;tenf;i,fydkaES;
oGm;NyD; Ekef;Ekrsm; ydktenfxdkifMuí a&onfvnf;ydkwdrfoGm;\/ odkYjzpfí a&onf
urf;yg;rsm;udk vQHwufum a&vTrf;rkd;avh&SdMuonf/ a&vTrf;rkd;onfha&rsm; ajcmufaoGU
oGm;aomtcg ajrMoZmaumif;rGefaom v,f,majrrsm;jzpfvmMuonf/

jrpfa&pD;aMumif;onf ausmufrsm;udk jzwfpD;&mwGif rrmaom tpdwf
tykdif;rsm;udk wkdufpm;ypf&m rmaom tpdwftydkif;rsm;om tcktcHtjzpf usef&pfonf/

txl;ojzifh a&pD;oefaom jrpfrsm;wGif xdkodkYjzpfay:í a&arSmfrsm;
3
 (a&atmuf

ausmufaqmifaMumifh a&armufum a&pD;oefonfhae&mrsm;) jzpfvmonf/ jrpfwpfck
\ a&pD;EIef;yrmPonf pD;qif;&majrjyiftedrfhtjrifhay:wGif rlwnf\/ jrpfESpfck

1/ River system 2/ River basin 3/ Rapids
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t&G,ftpm;csif; wlygu ydkrdkrwfapmufonfh jrpfu a&pD;ykdoef\/ pD;qif;&m
ajrjyiftedrfhtjrifhcsif; wlnDygu BuD;aomjrpfu i,fonfhjrpfxuf a&pD;ykdjrefonf/

urÇmht&SnfqHk;jrpfrSm tmz&duajrmufykdif;&Sd Edkif;jrpfjzpfí rkdif 4160 rkdif
&Snf\/ a&xkxnftrsm;qHk;pD;qif;onfhjrpfrSm awmiftar&duwkduf&Sd tarZHkjrpfjzpf
onf/ urÇmha&qif;{&d,mtBuD;qHk;jrpfonfvnf; tarZHkyifjzpf&m pwk&ef;rkdif
2722000 &Sd\/ tarZHkjrpfonf tus,fqHk;jrpfjzpfonfhtjyif a&aMumif;c&D;vrf;
t&SnfqHk;vnf;jzpf&m yifv,ful;oabFmBuD;rsm; rdkif 2300 txdqefwufEkdifonf/

jrefrmEkdifiHonf awmifxlxyfonfh EkdifiHjzpfonfhtavsmuf jrpfacsmif;
rsm;vnf; aygrsm;onf/ {&m0wDjrpfonf t&SnfqHk;jzpf&m 1238 rkdif &Sdonf/
oHvGifjrpfonf rkdif 1750 &Snfaomfvnf; jrefrmEkdifiHtwGif; 796 rkdifom pD;qif;
onf/

rsufuG,fa&urÇm

txufwGif uREffkyfwkdYtvG,fwuljrifawGUae&aom a&rsm;\wnfae&m
taMumif; azmfjycJhonf/ xdka&rsm;tjyif uREfkyfwkdYrsufpdatmufü jrifjrifxifxifr&SdvS
onfh a&rsm;vnf; þurÇmwGif tajrmuftjrm;&Sdaeao;onf/ tqkdyg a&rsm;teuf
trsm;pkrSm ajrvTmtwGif; a&mufaeMuí uREfkyfwkdY rjrif&ay/ usef&Sdonfh uREfkyfwdkY
rsufuG,fua&rsm;rSmrl uREkfyfwkdYtpOftNrJxdawGUae&onfh avyifv,fxJwGif taiGU
tjzpf yg0ifvGifharsmaeMuonf/

(u) ajrvTmtwGif;u Zv0ef;usif

urÇmajrBuD;\ae&mwkdif;vkdvdkü a&udkwpfrsKd;rsKd;aom yHkpH? wpfckckaom
yrmP jzifh teufwpfae&m&mü awGU&rnfomjzpfonf/ ajcmufaoGUvGef;vSonfh
q[m& oJuEÅm&atmufüyif ukArkdif 150000 &Sd a&xkxnfonf pwk&ef;rkdif 2
oef;cGJrQ jzefYMuufwnf&Sdae\/ urÇma&csKdt&if;tjrpftm;vHk;eD;yg;rQjzpfaom (97%
ausmf) a&xkxnfukArkdifESpfoef;onf ajrvTmtwGif;rSmom wnf&Sdonf/ xkda&xkBuD;
\ wpf0ufrSm ajrjyifrS rkdif0uftwGif;rSmom wnf&Sdaeojzifh uREfkyfwkdY &,loHk;pGJ&ef
vufvSrf;rDonfh a&t&if;tjrpfyifjzpfonf/

urÇmajr\ tay:qHk;rsufESmjyifonf t"dutm;jzifh oJ? ausmufp&pf?
Ekef;ajrESifh opf&GufaqG;? tyifaqG;rsm;jzifh zGJUwnfaeonf/ xdkrsufESmjyifvTmatmuf
bufü pdrfhaygufuav;rsm;yg0ifaom ausmufvTm&Sdonf/ xkdtvTmatmufürl tvGef
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rmausmuspfvspfí a&rpdrfh0ifEdkifonfh tcif;ausmufvTm
1
 wnf&Sdonf/ xdktvTm

txuf&Sd tvTmtm;vHk;onf ajratmufa&udk odkrSD;xm;Mu\/ odkrSD;xm;aom a&

yrmPudkvkdufí ajrvTmrsm;udk avaESmZkef
2
 ESifh jynfh0Zkef

3
 [lí ESpfrsKd;cGJEkdifonf/

rsufESmjyifrS atmufodkYpdrfh0ifonfESifh a&onf avaESmZkefukd yxra&muf
onf/ þZkefonf pyful;rwful; e,fy,fjzpfí a&a&mavyg ESpfrsKd;vHk;&Sdonf/
a&onfol\ uyfNidEkdifpGrf;jzifh ajrqDvTmESifh ausmuftrIefYwkdYwGif uyfwG,fae\/
þZkef\ teufonf ñGefrsm; (pdrfhajr) tpyfü wpfvufrcefYom trsm;qHk;eufavh&Sd\/
wcsKdUae&mrsm;ürl ay&mcsDaxmifcsDeufwwf\/ rkd;onf;xefpGm &GmNyD;pwGif avaESmZkef
onf a&jzifh jynfhvQHoGm;wwf\/ odkYaomf tcsdefwkdwkdtwGif;rSmyif avsmhusoGm;Edkif
onf/ umv&SnfMumpGm rkd;acgifygu a&onfr&Sdoavmufomyg0ifEdkif\/ avaESm
ZkeftwGif; a&mufvmaom a&tcsKdUonf atmufbuftvTmrsm;qD pdrfh0ifoGm;\/
tcsKdUudkrl tyifrsm;upkyf,lí tcsKdUrSma&aiGUjyefum avxJjyefa&mufoGm;onf/

avaESmZkefonf qefjcnf>yefe,fpyf
4
 [kac:onfh pkdpGwfaomtydkif;jzifh

tqHk;owf\/ xdktydkif;wGif jynfh0ZkefrS qefjcnf>yefavQmuf owådjzifh jrifhwufa&muf
&Sdvmaom a&rsm;wnf&Sdaeonf/ pdrfhaygufuav;rsm;BuD;vQif a&jrifhwufEkdiftm;
avsmhusNyD; pGwfpkdaomtydkif;usOf;ajrmif;oGm;onf/ tu,fí pdrfhaygufuav;rsm;
usOf;NyD; wpfqufwpfpyfwnf; jzpfaeygu a&onfpdrfhaygufuav;rsm;wavQmuf
8 aycefYtxd jrifhatmif wufEkdif\/ pdrfhajrrsm;ü qefjcnf>yefe,fpyfonf ajrjyiftxd
a&mufaewwf\/

jynfh0Zkef\xdyfrsufESmjyif (jynfh0ZkefESifh qefjcnf>yefe,fpyftMum; e,f

owfrsOf;) udk ajratmufa&aMum
5
 twkdaumuftm;jzifh a&aMum[kac:onf/ a&wGif;

wpfcktwGif;ü wvufvufjrifae&aom a&jyifonf ajratmufa&aMum\ jrifawGU
Ekdifaom tpdwftydkif;yifjzpfonf/ xdktpdwftydkif;udk 0ef;&HNyD; wpfqufwpfpyf
wnf;jzpfaeonfh a&aMumonf jrifawGUEkdifonfjzpfap? rjrifawGUEkdifonfjzpfap?
ajray:wGifjzpfjzpf? ajrxJüjzpfjzpf &Sdaernfomjzpfonf/ tkdifrsm;? jrpfacsmif;rsm;\
rsufESmjyifrsm;onfvnf; jrifae&onfhajray:ay:aeaom ajratmufa&aMumrsm;om
jzpfonf/
1/ Bed rock 3/ Zone of saturation 5/ Ground water table
2/ Zone of aeration 4/ Capillary fringe



jrefrmh a&t&if;tjrpf 41

1/ Aquifer 3/ Artois
2/ Artesian

a&atmif;vTm
1
 wGif a&onftjcm;tvTmrsm;rSmxuf ydkrdkvGwfvyfpGm pD;Ekdif\/

xdktvTmonf ausmufp&pf? oJESifh pdrfhaygufuav;rsm;yg&Sdaom ausmuf okdYr[kwf
tjcm;ypönf;Murf;wkdYjzifh zGJUwnfae\/ ajryGa&mif;rIESifh trIefrsm;\ t&G,ftpm;
wkdYudkvkdufí a&atmif;vTmtwGif;rS a&onfvnf; pD;&mwGif t[efYtwm; tenf;ESifh
trsm; êuH&onf/

wpfcgwpf&H ajrrsufESmjyifonf atmufua&aMumxufydkrdkrwfapmufpGm
edrfhqif;oGm;wwf&m a&aMumudk uefYvefYjzwfrdí jynfh0Zkefay:vmNyD; a&rsm;yef;xGuf
um prf;wpfckjzpfvm\/ ajrrsufESmjyifwpfcGifwpfjyifvHk; a&aMumatmufa&mufoGm;
ygu a&tkdif okdYr[kwf ñTeftkdifwpfckjzpfoGm;onf/ csKdifh0Srf;rsm;\teuf½Idif;qHk;ae&mudk
uefYvefYjzwfí ajratmufa&aMumu jrpfrsm;udk a&jznfhwif;ay;onf/ rkd;r&Gmonfh
aEGvrsm;ü ajratmufa&aMumu jrpfwpfcsKdU\a&pD;aMumif;udk pD;qif;rI tvsifrjywf
ap&ef a&jznfhwif;ay;avh&Sdonf/

ajratmufa&aMumonf a&jyifnDtwkdif;wnfraebJ jrifharmufaeavh&Sd\/
tjrifhqHk;xdyfzsm;onf awmifxdyfESifhteD;uyfqHk;atmufbufü &Sdí tedrfhqHk;u jrpfa&
rsufESmjyifteD;ü &Sdonf/ ajratmufa&udk pD;aponfh zdtm;onf rBuD;rm;vSay/
odkYaomf wpfcgwpf&H tajctaeay;ygu ajrBuD;xJu taygufwpfckonf ajratmuf
rS BuD;rm;onfh zdtm;oufa&mufcHae&onfh a&udkxkwf,lEdkif\/ xkdtaygufudk

tmwufpD,rf
2
 [kac:Muí jrefrmrsm;u t0DpdwGif;[kac:Muonf/ tmwufpD,rf[l

aom trnfukd 12 &mpktwGif; jyifopfEdkifiH? tmwdGKif;pf
3
 e,fü t0DpdwGif; trsm;tjym;

wl;Mu&mrS pwifac:a0:cJhjcif;jzpfonf/

a&rpdrfhEkdifonfh ajrvTmESpfcktMum;odkY ajratmufa&pdrfh0ifa&muf&SdoGm;aom
tcg xkdtvTmrsm;u a&udk wjcm;odkYpdrfhrxGufoGm;ap&ef wm;qD;xm;onfhtjyif
a&ykdufwpfck\ eH&Hrsm;yrm zdtm;jzifh xdef;csKyfxm;Muonf/ a&aMumonf ajrBuD;
twGif; txufrSatmufodkY qifajcavsmtwkdif;pD;qif;vmonfESifhtrQ tay:bufrS
a&rsm;u atmufbuf&Sd abmifcwfxm;cHae&aom a&ukd zdodyfjcif;jzifh a&tm;
wGef;wifay;onfh zdtm;udk jzpfay:aponf/ zdtm;yrmPonf a&aMum\xdyfqHk;
trSwfESifh xdef;csKyfxm;onfhajrvTmudk azmuf0ifoGm;onfhtrSwfwdkYtMum; tjrifh
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uGmjcm;csuftay:wGifrlwnfonf/ uGmjcm;csufrsm;av zdtm;rsm;avjzpfum a&udk
ydkrkdjrifhwufapEdkif\/

vGefESifh oHeef;êud;oHk; t0DpdwGif;wl;azmfenf;udk 19 &mpk ESpfv,fü pwif
vkyfaqmifvmcJhMu&m jyifopfEdkifiH? yg&DûrdU qifajczHk;*&if;e,fvDt&yfü 1841
ckESpfü wl;azmfonfh t0DpdwGif;onf 1798 ay eufí 7 ESpf wl;azmf&onf/
rMumrDrSmyif a&aMumwpfckwnf;jzpfaom ywfpfpDt&yfü wl;azmf&m ay 1900
ta&mufü ajrjyiftxuf 54 ay jrifhonftxd a&rsm;yef;xGufcJhNyD; wpf&ufvQif
a&*gvH 5 oef;rQ&onf/ xdktcsdefrSpí EkdifiHtrsm;tjym;u pdwf0ifpm;cJhNyD; t0DpdwGif;
wl;azmfonfhvkyfief; acwfpm;vm\/

jrefrmEkdifiHwGifvnf; aomufoHk;a&cufcJaom aus;&Gmrsm; a&&&Sda&;twGuf
1988 ckESpf aemufydkif;wGif EdkifiHawmfrS ajratmufa&xkwf ,loHk;pGJa&;vkyfief;aygif;
14401 ckudk aus;&Gm 9999 &Gmü aqmif&Gufay;cJhonf/ vlrIa&;tzGJUtpnf;rsm;ESifh
EkdifiHwumtzGJUtpnf;rsm;uvnf; ajratmufa&wl;azmfa&; vkyfief; 4280 ckudk
aus;&Gm 2710 &Gmü aqmif&GufEk di f&ef ulnDyH hy d k;ay;cJ honf/ xdk Ytjyif
apwem&Sifjynfolrsm;\vª'gef;aiGjzifh ajratmufa&wl;azmfa&;vkyfief; 1793 ckudk
aus;&Gm 1600 ü aqmif&Gufay;cJhonf/ pkpkaygif;taejzifh aus;&Gmaygif; 14309
&Gmü ajratmufa&xkwf,loHk;pGJa&;vkyfief;aygif; 20474 ckudk tcsdefwkdumv
twGif;NyD;pD;atmif aqmif&Gufay;EkdifcJhonf/

a&ylprf;
1
 rSylaEG;aoma&rsm;xGufaeonfhtaMumif;&if;rSm t0DpdwGif;rS

a&at; rsm;xGuf&onfhtaMumif;&if;ESifh twlwlyifjzpfonf/ ajratmuftylcsdefonf
ay 100 eufoGm;wkdif; wpf'D*&DpifwD*&dwfwkd;vm\/ a&aMumudk xdef;csKyfxm;onfh
ausmufvTmonf a&udk ylapEkdifavmufonhfteuftxd a&mufaeygu xkdausmufvTmrS
wpfqifhxGufvmonf/ a&onfvnf; ylaEG;aeawmh\/ wcsKdUa'orsm;wGif a&ylomru
a&aiGUrsm;? uefYaiGUrsm;ESifh qlyGufaeaom &TUHrsm;ygxGufaewwfonf/

tar&duefEkdifiH? ,Jvdk;pwkef;trsKd;om;O,smOftwGif;&Sd a&ylprf; ta&twGuf
onf urÇmay:&Sd usefa&ylprf;tm;vHk;aygif;ta&twGufxufyif ydkrsm;ao;\/ 3472
pwk&ef;rdkifus,faom O,smOftwGif; a&ylprf; 10000 ausmf&Sd&m 300 ausmfrSm

a&ylrsm;tay:odkY yef;xGufaeonfh a&ylyef;
2
 rsm;jzpfonf/ xdkO,smOf&Sd pwdif;bkwf

3

1/ Hot spring 2/ Geyser 3/ Steamboat
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a&ylyef;onf urÇmwGif tjrifhqHk; yef;xGufaom a&ylyef;jzpf&m ay 380 jrifhatmif
yef;xGufae\/

jrefrmEdkifiHae&mtESHYtjym;wGif a&xGufac:prf;a&aygufESifh a&ylprf;rsm;&Sd&m
&Srf;jynfe,fü trsm;qHk;awGU&onf/ [dkyHk;? abmfqkdif;? &yfapmufESifh u&ifra&xGufwkdY
rSm xif&Sm;onf/ a&ylprf;rsm;teuf oDayg? vm;½Id;? odEéD? vif;ac;? usKdif;wHkESifh
tif;av;acgifwkdifa&ylprf;rsm;rSm vlodrsm;onf/

uREkfyfwkdY t0DpdwGif;wl;azmfxkwf,loHk;pGJaeonfh tvTmatmufbufü a&odkrSD;
xm;onfh tvTmrsm;pGm&Sdao;&m odkrSD;xm;onfha&yrmPrSm uREfkyfwkdYoHk;pGJaeonfh

a&t&if;tjrpfxufyif ydkrsm;ao;\/ xkda&rsm;onf tenfusausmufrsm;
1
 \

pdrfhayguftwGif; jr§KyfESHydwfrdum urÇmOD;tp yifv,fork'´&mMurf;jyifatmufwGif

ESpfaygif;oef;csDMumatmif ydwfrdae&m xdka&rsm;udk urÇmOD;a&
2
 [k wcsKdUuac:Mu

onf/

(c) rjrif&aom a&yifv,f

uREfkyfwkdY\ rsufpdatmufwGif jrpfa&acsmif;a&tjzpf pD;qif;aeaom
a&yrmPxuf uREfkyfwkdYrjrif&aom a&aiGUtjzpf avxktwGif; a&maESmysHUESHYaeonfh
a&yrmPu q,fqru ydkrsm;onf/ xkxnftm;jzifh ukArkdif 3100 &Sd&m urÇmh
a&xk\ 0.001% &Sd\/

a&aiGUonf a&jyiftrsKd;rsKd;ESifhpGwfpkdaom ajrjyifwkdYrS taiGUjyefí jzpfap?
tyifrsm;rS yifaiGYjyefíjzpfap? avxkxJodkY tqufrjywfa&muf&Sdaeum tjcm;"mwfaiGU
rsm;ESifhtwl a&maESmoGm;\/ xdkYtwl aiGU&nfzGJUNyD; wdrf odkYr[kwf ESif;jzpfí avxJrS
jyefvnfcGJxGufwwfonf/ odkYjzpfí avxJ&Sda&aiGUyrmPonf wpforwfwnf;
r[kwfbJ tvGefajymif;vJwwf\/ ylaEG;aom ork'´&mjyifxufESifh tylykdif;opfawm
rsm;txuf&Sd avxJü a&aiGUonf xkxnftm;jzifh 3% yg0if\/ wpfcgwpf&H
4% txdyif&Sdwwfonf/ tat;ydkif;a'o? oJuEÅm&ESifh tvGefjrifhrm;onfh a'owkdY
wGifrl 1% \tpdwftydkif;uav;rQomyg0ifonf/

a&aiGUtrsm;pkonf yifv,fjyiftxuftjrifhay 18000 atmufwGifom&Sdí
ajrjyifrStxufodkYwufav a&aiGUyg0ifrIenf;oGm;avjzpfonf/ avxktwGif; a&aiGU

1/ Sedimental rocks  2/ Connate water
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yg0ifEIef;&moDtvdkufuGmjcm;csufrSmvnf; tjrifhay 10000 atmufrSmom odom

xif&Sm;onf/

awmiftm&SwGif taemufawmifrkwfokHOwkü rkd;a&csdef 5 rS 6 pifwDrDwm

txd &GmoGef;Ekdifaoma&aiGUrsm; avxJwGif tNrJvdkvdkyg0ifaeonf/ tylykdif; oJuEÅm&

rsm;ürl xdkumvtwGif; avxJü wpfpifwDrDwm rkd;a&csdefESifhnDrQonfh a&aiGUyrmP

xufyif avsmhenf;yg0ifonf/ tenf;qHk;yrmPjzpfonfh 0.1 rS 0.2 pifwDrDwm

rkd;a&csdefESifhnDrQaom a&aiGUyg0ifrIudk ajrmufurÇmjcrf;aqmif;&moDü vwåDwG'ftjrifh

ydkif; a'orsm;ESifh wkdufBuD;rsm;\ ukef;wGif;tusqHk;a'orsm;wGif awGU&onf/

a&cGufwpfcktwGif;&Sd a&rsufESmjyifonf Nidrfoufaeonf[krSwfxif&aomf

vnf; trSefrSm a&armfvDusL;tajrmuftjrm;onf a&rS ywf0ef;usifavxktwGif;

odkY xGufcGmaeMuonf/ xdkokdYxGufcGmMuonfh a&armfvDusL;rsm;onf a&aiGUtjzpf

ajymif;vJoGm;Muonf/ a&wpfcGufukd omreftylcsdefom&Sdaom tcef;twGif; &ufaygif;

rsm;pGmxm;vQif a&cGuftwGif;rS a&rsm;onf wpfpwpfpavsmhí aemufqHk;ü tm;vHk;

aysmufuG,foGm;wwfonf/ a&aiGUtjzpfodkYajymif;vJí avxJa&mufoGm;jcif;aMumifh

jzpfonf/ xdka&cGuftwGif; a&udkrlvtwdkif; xyfjznfhí aeylxJxm;ygu a&onf

ylvmrnfjzpfNyD;vQif a&tm;vkH;onfvnf; rMumrDtwGif; a&aiGUjzpfoGm;í avxJ

a&muf&Sdum a&maESmoGm;ayrnf/ xkdtcsufu tylcsdefwkd;jrifhvmvQif a&aiGUjyefjcif;

onfvnf; ykdrdkvsifjrefvmaMumif;jyae\/

a&xnfhxm;aom a&aEG;u&m;wpfckudk rD;zkday:wifxm;vQif a&onfrMumrD

ylvmí acwårQtMumwGif a&aEG;aiGUac: a&aiGUylazmif;uav;rsm; a&twGif;ü

yGufxvmonfudk awGU&ayrnf/ xdkodkY jzpfvmjcif;udk a&qlNyD[k qkdEdkif\/ a&qljcif;

onf a&\taiGUzdtm;ESifh a&rsufESmjyifay:&Sd avxkzdtm;wlnDaomtcg jzpfay:

vm\/ (taiGUzdtm;qkdonfrSm a&rsufESmjyifrS jzpfay:vmaom a&armfvDusL;wkdY\

zdtm;ukd ac:jcif;jzpfonf/) xdkYxuftenf;i,fydkMumygu a&\taiGUzdtm;u ydkrsm;

vmNyD; a&rsufESmjyifay:&Sdavtm;vHk;udk wGef;xkwfypfum a&aiGUrsm;avxJa&muf&Sdvm

ayvdrhfrnf/

avxkzdtm;onf yifv,frsufESmjyiftjrifhü pwk&ef;wpfvufrtay:wGif

14 'or 7 aygifjzifh zdxm;onfESifhwlnD\/ xdkuJhodkY ae&mrsKd;wGif a&onf 212
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'D*&D zm&if[kduf (100 'D*&DpifwD*&dwf) ü qlayvdrhfrnf/ aywpfaomif;jrifhonfh

awmifay:wGifrl avxkzdtm;onf pwk&ef;wpfvufrvQif 10 aygifom&Sdí a&onf

194 'D*&Dzm&if[kduf (90 'D*&DpifwD*&dwf) ü qlayvdrhfrnf/

avxkxnfwpfckonf tjcm;yg0ifypönf;rsm;udk tcsKd;usvufcHEdkifoa&GU

vufcHNyD;jzpfaomaMumifh a&aiGUudk tuefYtowfESifhomvufcHEdkif\/ avxkxnf

wpfckwGif a&aiGUudk vufcHEkdifpGrf;&Sdoa&GU tjynfht0yg&SdNyD;jzpfygu xkdavudk

jynfh0av
1
 [kac:\/ a&aiGUtcsKdUyg0ifaomfvnf; vufcHEkdifpGrf;&Sdoa&GU tjynfht0

rygao;aomavudk rjynfh0av[kac:\/ a&aiGUvHk;0r&Sdaom avudk ajcmufaoGUav

[kac:í a&aiGUtenf;ESifhtrsm; yg0ifygu pkdxkdif;av
2
 [kac:onf/

avxkxnfwpfck\jynfh0avjzpfEkdifrIudk xkdav\pkdxdkif;qESifh ,SOfNyD;

ajymEkdifonf/ pdkxdkif;qqkdonfrSm tylcsdefwpfckü avxkxnfwpfckwGifyg&Sdaom

a&aiGU\ j'yfxkESifh xdktylcsdefüyif wlnDaom xkxnf&Sdonfh jynfh0avwGif yg&Sdaom

a&aiGU\ j'yfxkwkdYtcsKd;yifjzpfonf/ pkdxkdif;qukd &mckdifEIef;jzifhjyavh&Sdonf/ jynfh0av

\ pkdxdkif;qrS 100% jzpfonfhtwGuf pkdxdkif;qrsm;av jynfh0avjzpf&ef eD;uyfav

jzpfonf/

avxJwGif "mwfaiGUtjzpf yg0ifaeonfh a&aiGUrSt&nfjzpfaom a&tjzpfokdY

ul;ajymif;jcif;udk aiGU&nfzGJUjcif;
3
  [kac:onf/ rjynfh0avxkxnfwpfckudk tylcsdef

avsmhusapygu a&aiGUvufcHEkdifpGrf;vnf; avsmhoGm;NyD; &SdNyD;a&aiGUyrmPESifhyif

jynfh0avjzpfoGm;í aiGU&nfzGJUrIpwifjzpfay:onf/ uREfkyfwkdYonf avxJwGif a&maESm

aeaom a&aiGUudk rjrif&aomfvnf; a&aiGUrsm; aiGU&nfzGJUí jzpfay:vmaom wdrf

trsKd;rsKd;? ESif;? qD;ESif;
4
? ESif;ayguf

5
 ESifh ESif;aygufcJ

6 
wkdYudkrl awGUjrifae&onf/

jrefrmEkdifiHwGif &ckdifjynfe,fajrmufydkif;ESifh weoFm&Dwkdif;wkdYü avxktwGif;

a&aiGUyg0ifEIef;trsm;qHk;jzpfNyD; jrefrmjynftv,fydkif;wGif tenf;qHk;jzpfonf/ jrefrm

EkdifiH\ ESpfpOfysrf;rQpdkxdkif;qtajcjyyHkudk (2-3) wGifazmfjyxm;onf/

1/ Saturated air 3/ Condensation 5/ Dew
2/ Relative hurmidity 4/ Snow 6/ Frost
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yHk (2-3) jrefrmEkdifiH\ ESpfpOfysrf;rQpdkxdkif;qtajcjyyHk
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tcef; (3)

tjznfhcH uGef;ckd&m

NyD;cJhonfh tcef; (2) wGif a&[laom rlvtrnfemr raysmufysufbJ
rlv*kPfowådrsm;ESifhtwl a&tjzpfwoD;wjcm;&yfwnfaeEkdifonfh a&\uGef;cdk&m
toD;oD;udk azmfjycJhygonf/ a&onf xdkodkYom &yfwnf½Hkr[kwfbJ? þurÇmwGif
&Sdaeonfh ouf&SdoufrJhrsm;twGif;üvnf; trnfrazmfbJ xdkouf&SdoufrJhwkdY t&Snf
ojzifh wnfwHhaeEkdifa&;twGuf tjznfhcHtjzpfyg0ifaewwfonf/

urÇmû*d[f pwifjzpfvmonfESifhtrQ a&xkuvnf; wpfygwnf;&SdaeNyDjzpf
onf/ a&onf urÇmhavxkjzpfay:rvmrDuyif ork'´&mrsm;xJü ckdatmif;aeNyDjzpf
onf/ urÇmwnfOD;ptcsdefu ae\c&rf;vGefa&mifjcnfonf ,ckrsufarSmufumvrSm
uJhodkY tkdZkef;vTmupkyf,lxm;jcif; rcH&ao;bJ BuD;rm;us,fjyefYonfh urÇmOD;yifv,fjyif
rsm;udk tqufrjywfusa&mufxdk;ESufcJhonf/

xdktcsdefu trkd;eD;,m;? rDodkif;ESifh umAGef'kdifatmufqkd'fwkdYonf a&ESifh
tajrmuftjrm;a&maESmaecJhMuonf/ ,if;wkdYtm;vHk;onf ouf&SdarmfvDusL;rsm;
ay:aygufvma&;twGuf vkdtyfcsufyifjzpf\/ tpGrf;xufvSonfh c&rf;vGefa&mifjcnf
u ,if;wkdYudk yHkpHwpfrsKd;NyD;wpfrsKd;ajymif;vJaygif;pyfap&ef wGef;tm;ay;cJhonf/
tBudrfBudrftxyfxyf tcsKd;trsKd;rsKd;jzifh aygif;pyfvkduf? ajymif;vJvkdufjzpfae&mrS
uHtm;avsmfpGm rdrdudk,fudk rdrdyHkwlrsKd;yGm;Edkifonfh"mwfaygif;rsm; jzpfay:vmcJhonf/
þuJhokdY ae\wGef;tm;ay;rI? a&\yHhydk;rIwkdYjzifh uHtm;avsmfpGm aygif;pyfjzpfay:vmrI
onf ESpfoef;aygif;&maygif; rsm;pGm qufvufjzpfay:ae&mrS toufZD0jzpfxGef;
vmcJhonf/

(urÇmOD;yifv,fjyiftajctaersKd;[k,lq&onfh tajctaeudk okawoe
prf;oyfrIwpfckwGif zefwD;xm;&SdNyD; prf;oyfMunfh&m ouf&Sdy½kdwdef;\ a&SUajy;jzpfaom
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½IyfaxG;vSonfh "mwkypönf;rsm; jzpfay:&&Sdvmonfudk awGU&jcif;jzifh txufyg
oDtkd&Dudk axmufcHrI&&SdcJhonf/)

toufZD0\ a&ESifhpwifrIonf tyif? owå0gponfhouf&SdjzpfpOftm;vHk;
wGif qufvufay:vGifaeonf/ owå0gwkdif;\ udk,fcE¨mtwGif;0,f ta&;BuD;qHk;
u@u a&[lonfhtrnfrazmfjybJ yg0ifae&onf/ xdkYtwl tyifwkdY\ ZD0puf
twGif;uvnf; a&udk uif;vGwfcGifhay;vdkYr&ay/

owå0gwkdY\cËmtwGif;0,f

owåavmuwGif t½kd;pif;qHk;jzpfonfh uvmyfpnf;wpfckwnf;&Sd ouf&Sd

rsm;
1
 ü a&rsm;0ef;&Haeum pdrfh0ifysHUESHUaeonf/ a&onf xdkouf&Sdrsm;\ tay:,Htum

rS 0ifcsnfxGufcsnfûyum tpmESifh atmufqD*sifudk ydkYaqmifay;NyD; tnpftaMu;rsm;udk
pGefYypfay;onf/ ,if;xdkYxufydkrkdtqifhjrifhaom ouf&Sdrsm;wGif ZD0jzpfpOfrsm;rSmydkrkd
½IyfaxG;aomfvnf; tajccHtm;jzifhtwlwlyifjzpfonf/

(u) uREfkyfwkdYcE¨mtwGif;ua&

a&onf vlom;rsm;ESifh t&if;ESD;qHk;? tuRrf;0ifqHk;t&mwpfckjzpfonf/
vlYavmuodkY ra&mufrD rdcif\0rf;AkduftwGif; oaE¨om;tjzpf&SdpOfuyif vlom;wkdY
onf a&ESifh &if;ESD;uRrf;0ifNyD;om;jzpfonf/ oaE¨om;b0jzifh aecJh&onf/ a&jrTm

tdwf
2 twGif;rS a&`rTm&nf

3
 wGif a&utrsm;qHk;yg0ifonf/ vEkpOfoaE¨om;  10

ywfom;avmufü a&`rTm&nfyrmPonf EdkYqDcGufwpfcGuf\ 10 yHkwpfyHkom &Sdaomf
vnf; v&ifhonfESifhtrQ wkd;vmonf/ arG;zGm;cgeD;aomf trsm;tm;jzifh EkdYqDcGuf
oHk;cGufpmrQ jzpfvmonf/ arG;zGm;onfhtcgwGifvnf; a&jrTmtdwfu t&ifaygufNyD;rS
om oaE¨om;u xGufusvm\/

arG;zGm;NyD; yxrav;vumvtwGif; uav;i,f\t"dutpm;tpmrSm a&
ESifh rdcifEkdY&nfomjzpfonf/ rdcifEkdY&nfwGif t"duyg0ifonfht&mrsm;rSm y½dkwdef;?
oMum;ESifh a&wkdYyifjzpfonf/ vlYcËmudk,fwGif yg0ifzGJUpnf;aeonfh oef;aygif;rsm;pGm
aom uvmyfpnf;rsm;wGif a&"mwfrsm;pGm yg0ifae\/ cE¨mudk,f&Sd wpf½SL;ESifh
uvmyfpnf;tm;vHk;twGuf vdktyfaom tm[m&"mwfrsm;onf aoG;aMumxJ&Sd a&xJ
wGif aysmf0ifNyD;rS udk,fcE¨mtpdwftydkif;tm;vHk;odkY a&muf&SdoGm;Ekdifonf/

1/ Single - celled organisms 2/ Amniotic sac 3/ Amniotic fluid
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vlYcE¨mudk,fwGif a&utav;csdeftm;jzifh 65% yg0ifae\/ xdk 65%wGif
uvmyfpnf;rsm;txJrS a&u 41%? cE¨mudk,ftpdwftydkif;rsm;\ têudtMum;
ae&mvyfuav;rsm;rS a&u 15%? tlrsm;? rsufpdrsm;ponfhtacgif;taygufrsm;&Sd
a&u 5% ESifhaoG;&nfMunf&Sda&u 4% toD;oD;yg0ifonf/ þodkY a&ysHUESHUaerIonf
wnfNidrfpGmraeay/ a&udk cE¨maA't& uefYowfwm;qD;rIr&SdonfhtwGuf a&onf
cËmudk,ftpdwftydkif;wpfckrSwpfckqDodkY tumtajr§;rsm;udk jzwfíoGm;wwf\/ aoG;xJ
wGif a&yg0ifrIenf;oGm;onfESifh OD;aESmufodkY a&wpfcGufawmif;qkdrI xkwfjyef&ef
tcsufay;avh&Sdonf/

vlYcËmudk,fwGif tNrJwrf;yHkaouyfwG,faeonfh a&[lí r&Sday/ cËmudk,f
\ rnfonhftpdwftydkif;wGifrqkd wpfcsdefcsdefü &Sdaeaoma&armfvDusL;rsm;onf
puúefYydkif;twGif; tjcm;tpdwftydkif;\wpfae&m&modkY a&mufoGm;wwfonf/ olwkdY\
rlvae&mudkrl wjcm;u a&armfvDusL;topfrsm;u tpm;xdk;0ifa&mufvmonf/
xdka&rsm;teuf a&tajrmuftjrm;onf jyefvnffvSnfhywfum xyfwvJvJtoHk;ûyjcif;
cHae&onf/ odkYaomf uREfkyfwdkY aeYpOfaomufavh&Sdonfh uGyfykvif;ESpfvHk;pmomom
a&yrmPESifh wlnDaom a&rsm;udk uREfkyfwkdYcËmudk,frS enf;trsKd;rsKd;jzifh aeYpOfaeYwkdif;
pGefYxkwfz,f&Sm;ypfavh&Sdonf/

cE¨mudk,frS qHk;½IH;oGm;onfha&trsm;pkonf ausmufuyfudk jzwfNyD;aemuf
jzpfay:vmaom pGefYypft&nfokdYr[kwf tMurf;zsif;tm;jzifh 95% a&jzpfaom usifi,f
rsm;yifjzpfonf/ usifBuD;usifi,ftjzpf aeYpOfpGefYypfonfh a&yrmPonf omreftm;
jzifh uGyfykvif;wpfvHk;ESifh wpfpdwfpmjzpfonf/ wpf&ufvQif yHkrSeftouf½SLxkwfjcif;
jzifhvnf;aumif;? yHkrSefacR;xkwfjcif;jzifhvnf;aumif;? cE¨mudk,ftwGif;rS xGufoGm;

aom a&yrmPonf 1… ykdif;&Sdonf/ pGefYxkwfypfonfh a&tm;vHk;\ 15% udk
touf&SLxkwf&mwGif xGufoGm;ap\/ 20% udkomreftcsdefüvnf;aumif;? 33%
udk yljyif;aom tcsdefüvnf;aumif; acR;tjzpfpGefYxkwfypfonf/ acR;wGif a&u
99% yg0ifí qm;ESifh ,l&D;,m;u wpf&mckdifEIef;omyg0ifonf/ xGufoufESifh
acR;rSty usefpGefYxkwfypfa&tm;vHk;onf usifBuD;usifi,fwGif yg0ifoGm;onf/

rsufpdwGifvnf; a&vkdtyfonf/ rsuf&nfusdwf
1
 rsm;rSxkwfay;vdkufonfh

rsuf&nfac: qm;ief&nfwpfrsKd;u rsufvHk;udk tNrJpdkaeatmifûyvkyfay;xm;\/

1/ Lachrymal gland
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xdka&omr&Sdygu rsufpdonf yGwftm;aMumifh ylvmayvdrhfrnf/ rsufpdtwGif;odkY
jyifyrS trIefwpfckck 0ifoGm;onhftcg rsuf&nfusdwfu qm;ief&nftrsm;tjym;
vTwfxkwfay;jcif;jzifh xdktrIefukd arQmxkwfypfNyD; rsufpdudk aq;aMumay;onf/
taMumif;wpfckckaMumifh vlwkdYidka<u;onfhtcg rsuf&nfrsm;xGufvmNyD; rsufpdudk
oefYpifay;onfomru vlwdkY&ifxJcHpm;ae&rIrsm;udk avsmhenf;oGm;apí pdwfwif;usyf
rIudkvnf; avsmhyg;oGm;aponf/

vlYcËmudk,fwGif a&u tav;csdeftm;jzifh 65% omyg0ifaeonf[kqkdaomf
vnf; vlwpfOD;ESifh wpfOD;omru cËmudk,fwpfckwnf;rSmyif tpdwftydkif;wpfckESifhwpfck
a&yg0ifEIef;uGmjcm;Ekdifonf/ uspfuspfvspfvspf&Sdonfh vlwpfa,muftzdkY olYcËmudk,f
tav;csdef\ 70% onf ol\cE¨mudk,ftpdwftydkif;toD;oD;wGif yg0ifaeaom
a&pkpkaygif;tav;csdefyifjzpfonf/ odkYaomf a&yg0ifEIef;enf;yg;onfh tqDrsm;jzifh
0ûzd;aeaom rdef;rwpfa,muf\cE¨mrSmrl a&u 52% omyg0ifayonf/

vlYcE¨mudk,fwGif;0,f a&onf tpm? tnpftaMu;? atmufqD*sifESifh
umAGef'dkifatmufqkd'f o,f,lykdYaqmifay;oltjzpf aqmif&Guf&onf/ aoG;\ 80%
onf a&rsm;yifjzpf&m aoG;vnfywfrIonfvnf; a&vnfywfrIyifjzpfonf/ udk,fcËm
tpdwf tydkif;rsm;odkY a&a&muf&Sdap&ef ESvHk;u a&yefYwpfckyrm yef;xkwfay;onf/

a&onftpmacsvkyfief;wGifvnf; t"duu@u aqmif&Gufay;&onf/
xdkYjyif vl\tqpfrsm;udk acsmqDxnfhay;&onf/ odkYr[kwfygu tauG;tqefYwGif
wusdusd? wuRwfuRwfjrnfaeayvdrhfrnf/ El;nHhonfhwpf½I;tom;rQifrsm;udkvnf;
qDvl;ovdk vkyfay;&onf/ odkYr[kwfvQif wpfckESifhwpfck yl;uyfukefvdrfhrnf/ a&\
at;jrapEkdifonfhpGrf;aqmifcsufonf cËmwGif;"mwkjzpfpOf tpkpkrS tyludk aeomxdkif
om½Hkjzpfatmif xdef;ay;&onf/ usef;rmaom vlwpfOD;\ udk,ftylcsdefudk 98 'or
6 'D*&Dzm&if[kdufwGif wnfNrJaeapa&;twGuf ulnDay;&onf/

txufyga&\vkyfaqmifay;&rIrsm;wGif a&yrmPudk xdef;uGyfay;&onfhpepf
rsm;vnf; yl;wGJyg0ifaeonf/ a&yrmPESifhpkpnf;rIonf vkdtyfcsufESifhtHudkufjzpfae
atmif wduszdkYvdkonf/ tvGefrsm;oGm;vQifjzpfap? tvGefenf;oGm;vQifjzpfap aorif;udk
zdwfac:ovkdjzpfoGm;Ekdifonf/ cËmwGif;rS a&yrmPonf vkdtyfcsufESifhudkufnDatmif
wdwdusus&SdaezdkYvkdonf/ yHkrSefvdktyfcsufxuf 1 rS 2 &mckdifEIef;avsmhoGm;vQif
csufcsif;yif a&qmvmvdrfhrnf/ 2 &mckdifEIef;ydkoGm;ygrl ½kwfw&ufemusifrIa0'emudk
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cHpm;&ayrnf/ þuJhodkYaom wHkYjyefrIrsm;udk r@dKiftm½HkaMum
1
 tay:wnfhwnfh&Sd

OD;aESmuftv,fydkif;rS [dkufydkoJvrwfpf
2 
ac: tpkdifi,fuav;u uGyfuJay;onf/

[kdufydkoJvrwfpfu ausmufuyfvkyfief;pOfukdf vnfywfaponfh a[mfrkef;
"mwfxkwfay;jcif;jzifh a&udk [efcsufnDaponfhtjyif vnfacsmif;aemufydkif;rS

emzfhaMum
3
 rsm;udk EId;qGay;onf/ trSefwu,f a&iwfrIudk t"ducHpm;od&SdEdkifonfrSm

vnfyif; aemufydkif;omjzpfonf/ cE¨mudk,fa&jywfvyfrIaMumifh ao&awmhrnfholyif
vQif vnfacsmif;udk pGwfpdkatmifxm;ygu a&iwfrIudk olYtaejzifhcHpm;od&Sdjcif;r&Sday/

vlwpfa,muf\cE¨mudk,fwGif;rS yHkrSefa&yrmP 5 &mckdifEIef;avsmhoGm;ygu
ol\ta&jym;onf wGefY½IHUvmvdrfhrnf/ tmcHwGif;ESifh vQmonfvnf; ajcmufoGm;vdrhf
rnf/ xdkYtjyif pdwftm½Hkacsmufcsm;rIvnf; jzpfvmEdkifonf/ 15 &mckdifEIef;txd
,kwfavsmhoGm;ygrl omreftm;jzifh aoqHk;wwfonf/ cËmtwGif; a&rsm;vGef;uvnf;
rtDromjzpfjcif;? tm;enf;jcif;wkdYjzpfay:wwfonf/ vl½dkif;rsm;u olwkdY&efolrsm;udk
a&'Pfcwfonfhtaejzifh twif;tusyfa&tajrmuftjrm;aomufap&m pdwfacsmufcsm;
jcif;? pdwf½IyfaxG;jcif;? wkefwkef,if,ifjzpfjcif;? taMumqGJjcif;? wufjcif;? arharmjcif;
ESifh aoqHk;jcif;wkdYwpfqifhNyD;wpfqifh jzpfay:avh&Sdonf/

cËmwGif;a&pkpkaygif;yrmPudk xdef;csKyfrItjyif xdka&xJwGif aysmf0ifaeaom
j'yfrsm;udkvnf; cËmudk,fu *½kwpdkufwkdif;,lrSwfom;ay;&onf/ tvGeftrif;acR;xGuf
jcif;vdkudpörsKd;aMumifh cËmudk,frS qm;"mwftrsm;tjym;,kwfavsmhjcif;u <uufwufrIudk
jzpfay:apwwfonf/ <uufom;uvmyfpnf;rsm;u cËmwGif;qm;"mwf,kwfavsmhrIudk
usKUH0ifjcif;jzifh wefjyefavh&Sd&m jyif;jyif;xefxefemusifonfh taMumxHk;rIa0'emudk
cHpm;&wwfonf/ yifv,fqm;iHa&aomuf&ouJhodkY qm;"mwfrsm;jym;vGef;ygu
uvmyfpnf;rsm;½IHUwGum ajcmufuyfoGm;í a0'emtvGeftrif;cHpm;&NyD; aoqHk;
wwfonf/

þae&mwGif cËmtwGif;rS a&,kwfavsmhrIudk rxdef;odrf;wwfí aoab;ESifh
êuHawGUoGm;cJhMu&olrsm;taMumif; azmfjyvdkygonf/

oJuEÅm&onf vlwdkYtwGuf 'ku©ay;Ekdifaom ywf0ef;usiftjzpf &yfwnfaeqJ
jzpfonf/ tmumo[if;vif;jyifvkd? ork'ftPÖ0gjyifus,fvkd {nfh0wfausyGefrIr&Sdonfh

1/ Lachrymal gland 2/ Hypothalamus 3/ Nerves
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a'ovnf;jzpfonf/ rdrdcE¨mudk,fu a&oHk;pGJaeonfudk uefYowfrIESifh a&qHk;½IH;onfh
yrmPudk avsmhcsrIwdkYudk rvkyfaqmifEdkifbJ a&udk yHkrSeftwkdif; aomufoHk;rnfqkdygu
oJuEÅm&twGif; ajccsrdjcif;onf tqkd;0g;qHk;ab;'ku©udk zdwfac:rdonfESifh twlwlyif
jzpfonf/

1965 ckESpfu tD*spfoJuEÅm& uif;vSnfhyvdyfrsm;wm0eftwkdif; vSnfhvnfpOf
cspfcspfawmufylavmifaeaom aea&mifatmuf0,fc&D;oGm;ig;a,muf\ ½kyftavmif;
rsm;udk awGUcJhMu&onf/ aoqHk;aeolwkdY csef&pfcJhaom tao;pdwfrSwfwrf;rsm;u
aMuuGJp&mtaumif;qHk;tjzpfoepfudk twdtusazmfjyxm;onf/ raoqHk;MurD em&Dydkif;
twGif;a&;om;½kduful;xm;onfh rSwfpkpmtkyfrsm;? "mwfyHkrsm;udk zwf½IjrifawGU&jcif;jzifh
olwkdYtb,fyHkjzpfysufcJhonfudk tawmftwefrSefuefpGm odjrifEkdifonf/

olwkdYwpfawGonf tD*spfü aexdkifonfh*smrefrsm;jzpfMuonf/ ZGefv yxr
paeaeYwGif abmufpff0uf*ifum;ESpfpD;? qD'ifum;wpfpD;ESifh paw&Sif0uf*Gefum; wpfpD;
wkdYjzifh udkif½kdrS xGufvmcJhMuonf/ vpfAsm;oJuEÅm&twGif; rkdif 300 a0;onfh
oD0tkdatppfü&Sdaom a&S;a[mif;a&mrbk&m;ausmif;ysufqDodkY tvnftywfc&D;wkd
xGufcJhjcif;jzpfonf/ t,fvftmvrdef;odkY rGef;vGJydkif;wGif a&mufonftxd urf;½dk;wef;
vrf;twkdif; vmcJhMuonf/ ,if;rSawmifbufodkYcsKd;í um;vrf;rJh oJuEÅm&twGif;ydkif;
odkY jzwfarmif;vmcJh&m we*FaEGaeYwpfcsdefcsdefü yxrqD'ifum;upysufonf/ aemuf
awmh paw&Sif0uf*Gef;ysufjyefonf/ xdktcsdefü olwdkYwGif a&ESpf*gvefESifh o&uf&nf
tyspfoHbl;BuD;ig;vHk;usefao;onf/

tu,fíom olwdkYonf acR;xGufenf;atmif jzpfEdkiforQenf;ukefvrf;ukef
vkyfMurnfqkdvQif olwdkYudk &SmawGUonftxd touf&SifaeEkdifvmayvdrfhrnf/ trSefu
olwkdYcËmudk,fudk olwdkYvHkûcHatmif t0wftxnfqufvuf0wfqifxm;&rnf/ t&dyf&
&ef jzpfovdkpDrHzefwD;ypf&rnf/ um;rsm;eab;rSm NidrfoufpGm aeae&rnf/ odkY&mwGif
olwkdYwpfawGonf 60 'D*&DpifwD*&dwftxd yljyif;aeonfh tcsdefrSm *emrNidrfjzpfum
½l;rkdufpGm a&ul;0wfpHkrsm;vJ0wfMuonf/ NyD;vQif tultnD&vdk&jim; xGuf&SmMu&m
ESpf&ufrQ rjynfhrD olwkdYtm;vHk;aoqHk;ukefcJhonf/ olwdkYcËmudk,fwGif;0,f tpdk"mwfvHk;0
ukefcef;oGm;cJhMuonf/ toufZD0tm;vHk;udk tm;jznfhay;onfha&\twdrf;tapmif;
rcHaom tusKd;qufudk vspfvsL½Irdojzifh olwdkYonf ajrBuD;vufcwfrvGJjzpfay:vm
rnfh ab;'ku©udk zefwD;rdouJhodkYjzpfoGm;cJhMuonf/
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uREfkyfwkdY cËmudk,frS rvdktyfonfhtnpftaMu;rsm;udk z,f&Sm;oefYpif&mwGif
a&onf t"duvkyfaqmifay;&oljzpf\/ udk,fcËmwGif;u a&rsm;udk ausmufuyfrsm;u
ppfaMumoefYpifay;&onf/ aoG;xJ&Sd tnpftaMu;rsm;udkvnf; ausmufuyfrsm;u
oefYpifay;í rvdktyfonfht&mrsm;udk usifi,ftjzpfa&muf&SdoGm;apNyD; qD;oGm;onfh
tcg jyifyokdYpGefYxkwfypfvkdufonf/ cE¨mtwGif;ü &Sdaeoifhonfh a&yrmPudkvnf;
ausmufuyfuyif xdef;csKyfay;onf/

udk,fcE¨mtwGif; a&vGefpGmenf;yg;vmjcif;onf vludk aoapEdkifonftxd
tEÅ&m,fjzpfay:EkdifaMumif; txufygoJuEÅm&twGif;u jzpf&yfujyaeonf/ 0rf;oGm;
jcif;aMumifh jzpfay:aom cËmwGif; a&ukefcef;rIonf zGHUûzd;qJEkdifiHrsm;rS uav;oli,f
aygif; 5 oef;rQudk ESpfpOfaoqHk;ap\/ acR;xGufjcif;onfvnf; uREfkyfwkdY cËmudk,frS

a&"mwfrsm;avsmhyg;ap\/ acR;usdwf
1
 rsm;u acR;rsm;udk acR;aygufrsm;rSwpfqifh

ta&jym;ay:odkY xkwfvTwfay;onf/ 99 &mckdifEIef; a&jzpfonfh xdkacR;rsm;onf
taiGUjyefNyD; cE¨mudk,ftylcsdefudk usqif;ap\/

aoG;onft"duyg0ifypönf;av;rsKd;jzifh jzpfwnfae\/ wpfrsKd;rSm yvm

prm
2 
ac: aoG;&nfMunfjzpfí aoG;wGif 55% yg0ifonf/ usef 45% wGif

uvmyfpnf;oHk;rsKd;yg0if&m tJ&pfodkqkduf
3
 ac: aoG;eDO? vsLudkqkduf

4
 ac: aoG;jzLOESifh

o½Hk;bkdqkduf
5
 ac:aoG;cJaponfh uvmyfpnf;wkdYjzpfonf/ 0gusifhusifhta&mif&Sdonfh

aoG;&nfMunfxJwGif tqdkyg uvmyfpnf;oHk;rsKd;u arsmygaeonf/ aoG;&nfMunf\
92% onfa&jzpfí usef 80% rSm toufZD0twGuf r&Sdrjzpfvdktyfaom j'yfypönf;rsKd;
pHkjzpfonf/ a&onf aoG;&nfMunfüomru aoG;xJ&Sd uvmyfpnf;rsm;üyg yg0ifae
ojzifh aoG;\ 80 &mckdifEIef;onf a&jzpfae\/ aoG;ü yg0ifaeaom a&rsm;\tav;csdef
onf cE¨mudk,ftav;csdef\ 4% &Sdonf/

t&nfjzpfaeaom aoG;rsm;oma&jzifhzGJUpnf;jzpfwnfaeonfr[kwf/ usef&Sd
onfh vlcE¨mudk,f\tpdkiftcJjzpfaeaom t*Fgtpdwftydkif;rsm;wGif a&yg0ifEIef;rSm
aoG;wGif yg0ifEIef;xufravsmhenf;ay/ tndKa&mifwpf½I;rsm;\ 85% ESifh ausmufuyf
\ 80% onfa&rsm;yifjzpfMuonf/ xdkYtwlyif <uufom;rsm;\ 75%? tjzLa&mif
tm½HkaMumwpf½I;rsm;\ 70%? ta&jym;\ 70%? tonf;\ 70% ESifh wG,fquf

1/ Sweat gland 3/ Erythocytes 5/ Thrombocytes or platelets
2/ Plasma 4/ Leucocytes
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wpf½I;rsm;\ 60% wkdYonf a&rsm;yifjzpfMu\/ ,kwfpGtqHk;rmaMumvSonfht½dk;rsm;
üyif a&u 25 rS 30% txdyg0ifvkdufao;onf/ cËmwGif;rStqDrsm;wGifrl a&yg0if
EIef;rSm tenf;qHk;jzpf&m t½kd;rsm;xufyifavsmhenf;í 20% om&Sd\/

vlYcE¨mudk,ftpdwftydkif;rsm;wGif þrQa&yg0ifvsuf&Sd&m udk,ftav;csdef
aygif 160 &Sdonfh vlwpfa,muf\cËmudk,frS &Sd&SdorQ a&rsm;cef;ajcmufoGm;ukefvQif
xkdol\ cE¨mudk,fonf 66 aygifcefYomav;awmhrnfjzpfonf/

vlcËmudk,fonf ,if;twGuf aeYpOfvkdtyfaom a&udk t&if;tjrpfrsm;pGmu
&&Sdonf/ xdkodkYvkdtyfonfh a&\ 47% udkom wkduf½dkuftusqHk;enf;vrf;jzpfonfh
a&aomufjcif;jzifh &&Sdonf/ 14% udk cËmudk,fuyif uvmyfpnf;rsm;qkdif&m touf
½SLrI"mwkjzpfpOf\ ab;xGufypönf;tjzpf xkwfvkyfay;onf/ usef 39% rSmrl uREfkyfwkdY
u twHk;tcJ[kxifxm;onfh tpm;tpmrsm;rS &&Sdonf/

vlwkdYpm;aomufMuonfhtpm;tpmrsm;rSm toD;t&GufESifh owå0gwdkY\ ouf&Sd
uvmyfpnf;rsm;yifjzpfMu\/ vlwdkY\uvmyfpnf;rsm;wGif yg0ifaom a&yrmPavmuf
yif xkduvmyfpnf;rsm;üvnf; a&yg0ifonf/ axmywfuJhodkYaom tqDrsm;wGifom
rsm;aomtm;jzifh a&yg0ifrIr&Sday/ c&rf;csOfoD;wpfvHk;onf yifv,fcluJhodkYyif a&u
95% jzpfae\/ tom;rsm;wGifvnf; a&onf 50 rS 70% txd yg0if\/
aygifrkefYüyifvQif a&u 35% yg0ifvkdufao;onf/

vlYcE¨mudk,ftwGif;odkY a&0if&efrSm yg;pyfaygufwnf;[laom vrf;wpfck
wnf;om&Sdonf/ wpfudk,fvHk;a&xJpdrfaeapumrl ta&jym;u a&udk cE¨mudk,fxJodkY
pkyf,ljcif;r&Sd/ avxkxJrSvnf; tenf;i,frQpkyfr,lay/ touf&SLwdkif; tqkwfu
avESifhtwl a&aiGYudkyg ½SLoGif;onf/ odkYaomf &SLoGif;NyD;onfESifh wpfzef &SLxkwfjyef&m
&SLoGif;onfha&xuf ydkrdkxGufoGm;onf/ avudk &SLoGif;ae&í ESmacgif;udk vnf;
cËmudk,fwGif;odkY a&oGif;a&;twGuf tm;udk;r&acs/ odkYtwGuf wpfcgwpf&H taMumif;
wpfckckaMumifh yg;pyfrS a&roGif;Ekdifonfhtcg toufquf&ef a&udk cE¨mukd,f
twGif;odkY ESmacgif;rSydkufjzifhjzpfap? aoG;aMumrStpufcsydkufjzifhjzpfap "mwfqm;tenf;
i,fygaoma&udk oGif;ay;&onf/

a&aomufvkdufí tpmtdrfrSwpfqifh uREfkyfwkdYcËmudk,ftESHUa&muf&SdoGm;aom
a&onf a&oefYoufoufr[kwfawmh? qm;½dk;½kd;&mckdifEIef;tenf;i,frQESifh tjcm;
"mwfqm;tcsKdUyg0ifonf/ vlYcËmudk,f\wpf½SL;twGif;odkYjzpfap? aoG;jyefaMumtwGif;odkY



jrefrmh a&t&if;tjrpf 55

jzpfap a&oefYoufoufudk roGif;&ay/ qm;&nftenf;i,frQygaoma&udkom
oGif;&onf/ a&oefYoufoufoGif;ygu emusifí aerxdxdkifromjzpfwwfonf/

(c) wd&pämefwkdY cE¨mtwGif;ua&

owå0grsm;onf tyifrsm;ESifhrwlbJ olwdkY&Sifoefaeap&eftvdkYiSm vHk;0
ajymif;vJr&aom &mckdifEIef;jzifh a&udk olwdkYcËmudk,ftwGif;xdef;odrf;ay;&\/ odkYwap
trsm;pkrSm olwdkY\ZD0ur®tajctaeudk ywf0ef;usifa&tajctaeESifho[Zmwjzpf
atmif vkdufavsmnDaxGûyjyifwwfMuonf/

yJaphydk;wGif a&yg0ifrIenf;yg;&m cE¨mudk,fwpfckvHk;tav;csdef\ 45%
omyg0ifonf/ odkYaomf yifv,fcltzdkY a&xJü epfûryfNrJepfûryfNrJepfûryfae&rnfjzpf&m
olYcE¨mudk,ftav;csdefwpfckvHk;\ 95% onfa&csnf;omjzpfae\/ txufyg tenf;
qHk;ESifh trsm;qHk;tMum;wGif tHtm;oifhp&m wcsKdUawGU&onf/ a&aeyifv,fig;oavmuf
wpfaumifwGif a&yg0ifEIef;onf 67% om&Sd&m ukef;aeEkdYwkdufowå0grsm;\ cËmudk,f
wGif; a&yg0ifEIef;jzpfonfh 65% ESifhrsm;pGmuGmjcm;jcif;r&Sday/ a&a&mukef;ygaeonfh
zm;wpfaumif\cËmwGif; a&yg0ifEIef;rSm 78% jzpf&m ,if;xufajrBuD;xJae wDaumif
\a&yg0ifEIef; 80% uydkrsm;aeao;onf/ ukef;ay:aeMuufwpfaumif\ a&yg0ifEIef;
rSm 74% &Sd&m zm;wpfaumifwGif yg0ifEIef;xufrsm;pGm ,kwfavsmhjcif;r&Sday/

tm;vHk;aom ouf&SdwkdYonf olwdkY\cËmtwGif;&Sdqm;yrmPudk vdktyfonf
xuf ykdvQHaomqm;rsm;udk cE¨mudk,fu z,f&Sm;pGefYypfwwfMuonf/ rnfonfhouf&Sd
owå0grQ rdrdcE¨mudk,ftav;csdef\ 0 'or 9 &mckdifEIef;xufykdrsm;aomqm;udk
cE¨mtwGif;ü vufoifhrcHEkdifMuay/

a&&Sm;yg;onfha'oae ukvm;tkwfonf cËmudk,ftwGif;rS ydkvQHaom qm;rsm;
udk pGefYxkwfypf&ef a&rsm;rsm;toHk;rûyEkdifacs/ odkYtwGuf olYcËmudk,fu a&enf;enf;jzifh
qm;aMum½HkrQESifh qm;rsm;rsm;xGufoGm;Ekdif&ef vkyfaqmifay;&onf/ odkYtwGuf
ukvm;tkwf\usifi,fwGif qm;u 6% txdyg0ifae\/ a&aygrsm;aom a'oae
jrif;wpfaumiftzdkYrSmrl cËmudk,ftwGif;rSykdvQHaom qm;rsm;udk pGefYxkwfypf&ef a&rsm;rsm;
oHk;Ekdifojzifh ol\usifi,fwGif qm;u 1 'or 5 &mcdkifEIef;omyg0ifonf/

tcsKdUaomwd&pämefrsm;rSmrl cE¨mudk,ftwGif;a&yg0ifEIef;udk tvGefwduspGm
uefYowfxm;jcif;r&Sday/ olwdkYonf a&vHk;0&Sd[efrwlonfht&yfa'oüyif &SifoefEkdifMu
onf/ olwdkYtaejzifh a&udk trSefwu,fvdktyfaomfvnf; orm;½kd;usr[kwfbJ
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vkdufavsmnDaxGjzpfatmif ûyjyifwwfrIu olwdkYudk a&yrmPtenf;i,frQjzifhyif
toufquf&SifoefaeEkdifaponf/ &&efrvG,fulonfh t&if;tjrpfrsm;rSa&udk &&Sdap
onf/ umv&SnfMumpGm rkd;acgifonfhtcsdeftawmtwGif; qufvuf&yfwnfaeEkdifap
onf/

uEÅm&wd&pämefrsm;onf tpmvSnfhvnf&SmazGjcif;udk ntcsdefûyvkyfjcif;jzifh
cE¨mwGif; a&udk xdef;odrf;ûcd;NcHMuonf/ nbufü tylcsdefrsm;pGm avsmhenf;rIu
qHk;½IH;onfha&yrmPudk aeYbufüqHk;½IH;onfh yrmPxufrsm;pGm avsmhenf;aponf/
olwdkYonf wwfEdkiforQaea&mifjcnfESifhuif;atmifaeavh&Sd&m rMumrMum ajratmuf
wGifom atmif;aewwfonfudk awGU&onf/ tmrm'Dvdk

1
 oif;acGcsyfrsKd;ESifh uEÅm&zGwf

ykwwfuJhodkYaom wd&pämeftrsm;tjym;onf a&pdrfhxGuf&ef rvG,fulonfh ta&jym;rsKd;
jzpfxGef; &&SdNyD;jzpfí ,if;u olwkdYudk a&qHk;½IH;rIr&SdatmifumuG,fay;xm;onf/

uEÅm&ae EkdYwkdufowå0grsm;teuf tjywftowf,SOfr&atmif taygrsm;qHk;
rSm ajrjyif&SOfhESifh <uuf ponfha&SUoGm;jzifhudkufjzwfpm;aom owå0g

2
 trsKd;rsKd;jzpfonf/

,if;wkdYonf urÇmhoJuEÅm&tm;vHk;ü aygufzGm;aexdkifMuaomfvnf; tmz&dutaemuf
urf;ajcqm[m&rS tma&AD;,m;udk jzwfum tm&Sw½kwfjynftxdBuD;rm;us,fjyefYvS
aom oJuEÅm&a'oü taumifOD;a&trsm;qHk; &SifoefaygufzGm;aexdkifvsuf&Sdonf/
xkdodkYaom owå0gtrsm;tjym;onf a&oufouftenf;i,frQomyg&Sdonfh opfaph
ajcmufESifh tyifi,fwkdYudk trSDûyNyD; touf&Sif&yfwnfaeEkdifMuonf/ vkdtyfaom
usefa&yrmPudk avxJrSatmufqD*sifESifh opfaphajcmufrSwpfqifh&aom [dkuf'½kd*sifwkdY
,if;wkdY\cE¨mtwGif;ü aygif;pyfjcif;jzifh &&SdMuonf/

EkdYwkdufowå0gi,frsm;u uEÅm&twGif;&Sifoef&yfwnfaeEkdifa&;twGuf a&udk
þodkYacRwmNyD; ajcmufcef;onfhtpm;tpmrsm;tay:trDûyaepOf wjcm;uEÅm&ae
owå0grsm;jzpfMuonfh om;&Jwd&pämefBuD;rsm;u xkdEkdYwkdufowå0gi,fuav;rsm;udk
zrf;,lpm;aomufjcif;jzifh uEÅm&twGif;&Sifoef&yfwnfaexdkifEdkifMuonf/ t"du
uEÅm&ae om;&Jowå0gBuD;rsm;rSm pyg;BuD;? pyg;tHk;ponfha>rBuD;rsm;yifjzpfonf/
,if;wkdYonf udkufjzwfowå0guav;rsm;ESifh ,kefrsm;utp awmqdwfi,frsm;ESifh
om;ykdufaumifrsm;tqHk; taumifwkdif;vdkvdkudk zrf;,lpm;aomufwwfMuonf/ tjcm;

1/Armadillo 2/ Rodent 3/ Kangaroo
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om;&Jwd&pämeftkyfpkjzpfonfh ajracG;ESifh aMumifrsKd;EG,f0if om;pm;wd&pämefrsm;onfvnf;
oJuEÅm&twGif; þodkYyif &SifoefaexkdifMuonf/

uEÅm&ae wd&pämefrsm;jzpfMuonfh ukvm;tkwfESifh rnfonfhtcgrQ a&
raomufaom nrSusufpm;onfh om;ydkuf<uuf

1 
wdkYonf opfaphajcmufrS&onfh

tm[m&jzifhyif &ufowåig;ywfvQif a&ESpfatmifpavmufrQESifh cËmwGif;jzpfpOftpkpkudk
vnfywfEkdifonf/ ,if;wkdYonf ydkvQHaomcËmwGif;qm;rsm;xkwfypf&eftwGuf cËmwGif;
a& wpfpufESpfpufrQom pGefYypf&efvdkonf/ odkYtwGufaMumifhyifvQif om;ykduf<uuf\
qD;wGif qm;u 7% txdyg0ifaejcif;jzpfonf/

yifv,faeEkdYwdkufowå0gjzpfonfh a0vig;wGif tvGefpGrf;&nfxufonfh
ausmufuyfrsm;yg&Sd&m yifv,fa&udkyif tEÅ&m,fr&SdbJ aomufoHk;Ekdifonf/ odkYjzpfonfh
wkdifatmif a0vig;onf vkdtyfaomqm;ESifh a&udk ,if;pm;aomufonfhyifv,f
owå0grsm;rSom trsm;qHk;&&Sdonf/ Avif;a0vig;

2 
\ qD;wGifpGefYypfqm;onf 4%

omyg&Sdonf/

opfukvm;tkwfonf rnfonfhEdkYwkdufowå0gESifhrQ r,SOfomatmif a&iwfcH
Ekdifojzifh ZD0ur®aA'ynm&Sifrsm;yif tHhMoMu&onf/ tmz&duwkduf qm[m&oJuEÅm&
ESifh umv[m&DoJuEÅm&wdkYwGif awGU&aom opfukvm;tkwfrsm;onf wpfESpfvQif
ckepfv? &Spfv a&raomufbJ aeEkdifMu\/

tyifwkdY\ZD0puftwGif;0,f
zefcGufwpfckudk tyifi,fwpfckay:wGif tkyfxm;ygu rMumrD zefcGuf

twGif;ydkif;onf a&aiGUrsm;aMumifh pdkxkdif;vmonfudkawGU&ayrnf/ þa&onf wjcm;rS
a&muf&Sdvmjcif;r[kwfbJ tyifrSxGuf&Sdí zefcGufqDodkY a&muf&Sdvmjcif;omjzpfonf/
odkYjzpfvQif onfa&rsm;ukd tyifu rnfokdY&&Sdoenf;/

>cif;csuftenf;i,fuvGJí tyifrsm;onf ,if;wkdY\tpmudk a&ESifhavwdkYrS
udk,fwkdifcsuf,lMu\/ &Sifoefa&;twGuf tyifrsm;onf a&ydkufvdkif;rsm;ozG,f
ajrqDvTmrS a&udkpkyf,lí uvmyfpnf;rsm;qDodkY toHk;ûy&ef ay;ydkYNyD; tusefudk
avxJodkYpGefYypfonf/ tyif\ ajratmufqHjcnfrQiftjrpfuav;rsm;u pkyf,laoma&
onf yifpnfESifh tudkif;tcufrsm;wpfavQmuf&Sd &Snfvsm;í tvGefYtvGefao;i,fonfh
>yefuav;rsm;udkjzwfNyD; tay:odkYwufoGm;\/ xdkYaemuf avxkxJokdY t&Guf&Sd
pwkdrmwm

1 
[kac:aom taygufi,fuav;rsm;rSwpfqifh yifaiGUjyefí jyefvnfa&muf

&SdoGm;onf/

1/ Baleen whale 2/ Stomata
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pwdkrmwmonf tpmcsufrI? BuD;xGm;rIwdkYtwGuf r&Sdrjzpfvdktyfaom
umAGef'kdifatmufqkd'fESifh atmufqD*sifwkdY t0iftxGufûyonfhtayguftjzpfvnf;
toHk;ûycH&\/ taygufi,fuav;[kac:&aomfvnf; ao;i,fvGef;vSí aumif;pGm
rjrif&ay/ opf&Gufwpfck\ wpfpwk&ef;vufr{&d,mtwGif; pwdkrmwmaygif; 300000
rQygEkdifí trsm;pkrSm ausmbufwGif &Sdonf/ ,if;wkdYrS tHhzG,faumif;atmifrsm;vSonfh
a&udk pGefYxkwfay;\/

tjrpfrsm;u pkyf,lvkdufaom a&onf tyif\twGif;ykdif;odkY a&mufaomtcg
tyiftwGuf tjcm;vkyfief;rsm;udk aqmif&Gufay;onf/ a&onf tjrpf? t&Guf?
yifpnf ponfh tpdwftydkif;rsm;okdY tpmudk vdktyfovdk acgufwHkYacgufjyef o,f,l
ykdYaqmifay;onfhtjyif tyifudk rwfrwf&yfwnfaeap\/ a&vHkavmufpGm r&&Sdu
tyifnd§K;EGrf;oGm;onf/ t&Gufrsm;rS a&rsm;pGmtaiGUjyefwufaejcif;aMumifh tyifwGif
tat;"mwf&&Sdae\/ tyifonf rdrdvkdaom atmufqD*sifESifh [dkuf'½kd*sifwkdYudk a&ûyduGJ
&mrS&&Sd\/ tyif\jyifyü a&onf tyiftwGuftpmudk aysmf0ifapNyD; xkdtpmudk
tjrpfrTmrsm;qD ydkYaqmifay;\/

tyifBuD;xGm;onfh wpf&moDtwGif; yifaiGUjyefí xkwfypfaom a&yrmP
onf ajcmufaoGUaom tyifwpfckvHk;\ tav;csdefxuf tq&maygif;rsm;pGm &Sdonf/
ajymif;yifwpfyif\ oufwrf;wpfavQmuftwGif; yifaiGUjyefí avxkxJa&mufoGm;aom
a&yrmPonf tu,fí taiGUrjzpfbJ a&twkdif;om&Sdaernfqkdygu ajymif;cif;wpfck
vHk; 11 vufreufonfh a&xkjzifh zHk;vTrf;oGm;ayvdrfhrnf/ vwåDwG'ftjrifhydkif;EkdifiHrsm;
wGif aygufavh&Sdonfh bkZywfyiff

1 
wpfyifonf ylaEG;onfh aeYwpfaeYü a&*gvef

50 rS 80 txdyifaiGUjyefí avxJxkwfypfavh&Sd\/

þuJhokdY yrmPtvGefrsm;onfh a&udk opfyifwpfyifu xl;jcm;pGm udkifwG,f
ajz&Sif;ay;aom vkyfief;enf;pepfudk ,aeYtxd jynfhpHkpGm odem;vnfjcif;r&SdMu
ao;ay/ Oyrmtm;jzifh tvGefjrifhrm;onfhopfyifrsm;wGif a&\a&GUvsm;rIonf ZD0aA'
wGif tvQKdU0SufqHk;ya[Vdjzpfae\/ ajratmufa&onf tyifwpfyif\tjrpf qHjcnfrQif
rsm;twGif;odkY pdrfh0ifysHUESHUenf;

2 
jzifh0ifa&mufonf/ xdkenf;onf ouf&Sd uvmyf

pnf;wkdif;vdkvdkwGif oufa&mufvsuf&Sdonf/ tyif\tay:,Htajr§;yg;
3 
onf nDnm

1/Birch 2/ Osmosis 3/ Membrance
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jyefYjyL;NyD; tqufrjywfwpfqufwpfom;wnf; jzpf[efwlaomfvnf; trSefpifppf
tajr§;yg;wGif pdrfhaygufuav;rsm;pGm yg&Sdí pdrfh0ifEkdifjcif;jzpfonf/ odkYaomf pdrfhayguf
uav;rsm;rSm tvGefw&mao;i,fvGef;vSojzifh omreftPkMunhfrSefbDvl;ESifhyifMunhfí
rjrifEdkifay/

a&armfvDusL;rsm;onf pdrfhaygufuav;rsm;udk tweftoifhvsifjrefpGm
jzwfoef;Ekdifaomfvnf; "mwfowåKuJhodkY a&wGif aysmf0ifaeonfh j'yfrsm;\ ydkrdkBuD;rm;
aom armfvDusL;rsm;rSmrl rsm;pGmydkrkdaES;auG;onfhEIef;jzifhom jzwfEdkifonf/ tajr§;yg;u
a&udkay;jzwfaepOf twlygvmaom "mwfowåKrsm;udk jyifyrSmyifusef&Sdaeap\/
þodkYppfxkwfvkdufrIonf ckdifrmpGmwnf&Sdonfh zdtm;wpfckudkjzpfay:aponf/ "mwf
owåKrsm;a&wGif aysmf0ifavh&Sdonfha'orsm;wGif tyifwpfck\twGif;rSmxuf jyifyrSm
a&armfvDusL;ydkrsm;avh&Sdwwf\/ odkYtwGuf a&armfvDusL;rsm;onf ydkrdkrsm;jym;pGm
pkpnf;aeonfh tyifjyifyrSpkpnf;rI enf;yg;aomtyiftwGif;odkY tifESifhtm;ESifh pdrfh0if

pD;qif;oGm;avonf/ þodkYaom pdrfh0ifysHUESHUrIzdtm;
1 
onf a&udkopfyifwpfyif\

yifpnftwGif; 66 ayrQjrifhwufapEkdif\/

pdrfh0ifysHUESHUrIzdtm;onf tyifwpfyif\tjrpfrsm;rSaeí yifpnfudkjzwfoef;NyD;
t&Gufrsm;qDtxd a&udkwGef;wifydkYaqmifay;onfh tm;rsm;teuf wpfckjzpfonf/ xdktm;

udk qHjcnf>yefavQmuf qGJiifrI
2 
u taxmuftulay;onf/ xdkqGJiifrIrSm tyiftwGif;

tvGefao;i,faom>yefuav;rsm;udk jzwfoef;NyD; a&udktay:odkYqGJiif ykdYay;onfh
a&armfvDusL;ESifh tjcm;j'yfaygif;armfvDusL;wkd YtMum; qGJiifrIyifjzpfonf/
xkdqGJiifrIwpfckwnf;uyif tyiftrsm;pkü ayaygif;rsm;pGm jr§ifhwifay;Ekdifonf/ av
zdtm;uvnf; tyiftwGif;zdtm;enf;onfhae&mrsm;tm; jznfhay;&efa&udkwGef;ydkYaumif;
ydkYEkdif\/

odkYwap txufazmfjyyg a&ydkYaqmifa&;enf;pOfrsm;teuf rnfonfhenf;pOf
urQ opfyiftwGif;a&udk tvGefjrifhrm;onfhtjrifhokdYa&mufatmif ydkYaqmifray;Ekdifacs/
Oyrm tar&duwkdufajrmufydkif;&Sd ay 400 eD;yg;jrifhrm;onfh &uf'f0k'fopfeDyifBuD;rsm;\
tjrpfrSm ajrBuD;xJodkY ay 50 rQa&muf&Sdae&m a&udk opfyifxdyfzsm;a&mufatmif
ay 450 rQ yifhwifay;&ayrnf/ þrQjrifhwufatmif a&udkyifhwif&eftwGuf yifv,f
rsufESmjyifavzdtm;xuf 12 qrQ BuD;rm;onfhzdtm;&SdrSom jzpfEkdifayrnf/

1/ Osmotic pressure 2/ Capillarity



60 jrefrmh a&t&if;tjrpf

þodkY tHhMozG,faumif;onfh a&ydkYaqmifa&;vkyfaqmifcsufudk rnfokdY
atmifjrifpGm taumiftxnfazmfonfudk ,aeYtxd rnfolrQ wduspGm rodMuao;ay/
,ckvuf&SdtjzpfEkdifqHk;[k ,lq&onfh oDtdk&Du a&\aemufxyfxl;jcm;csufwpfckESifh
qufpyf&Sif;jyxm;onf/ xkdxl;jcm;csufrSm a&\qefYtm;

1 
ac: uGm[oGm;atmif wpfzuf

wpfcsufqDrS qGJqefYonfudk cHEkdif&nf&Sdonfhtm;yifjzpfonf/

"mwfcGJcef;twGif; prf;oyfMunhf&mwGif ao;oG,fNyD; avvHkonfh >yeftwGif;
xnfhxm;onfh a&oefYonf wpfpwk&ef;vufray:wGif aygif 5000 tm;jzifh qGJqefY
onfudk cHEkdif&nf&SdaMumif; awGU&onf/ tyifwGif;rS a&rSmrl xkdrQqefYtm;raumif;vS
aomfvnf; aygif 3000 tm;udkawmh cHEdkif&nf&Sd\/ xdktm;onf opfyifwpfyif\
odrfarGUvSonfh trQifrsm;jzifh >yrf;aeaom >yefuav;rsm;twGif;rS a&udk wpfpHkwpf&m
aomtm;wpfckckoufa&mufrIr&Sdygu a&\BuD;rm;onfh qefYtm;onfvnf; tyif
twGif; a&jrifhwufap&mü taMumif;wpf&yfjzpfrvmEdkifay/ xkdvdktyfcsufudk yifaiGUjyef
rIu jznfhqnf;ay;onf/

a&onf t&Gufrsm;rSwpfqifh yifaiGUjyef&mü uvmyfpnf;eH&Hrsm;twGif;
a&\pkpnf;rIudk ,kwfavsmhoGm;ap\/ xkdtcg uvmyfpnf;eH&Hrsm;u avsmhoGm;onfh
a&rsm;ae&mwGif tyifwGif;t&nfrsm;rS a&armfvDusL;rsm;udk qGJ,lí tpm;jznfhay;onf/
þodkY a&armfvDusL;ajymif;a&TUrIonf tyifxdyfzsm;ydkif;ü tyifwGif;a&aMumuav;rsm;
udk qGJ,lum tay:odkYqGJwifvkdufonfhtvm; wif;tm;2 oufa&mufoGm;ap\/ xdk
a&aMumuav;rsm;onf tjrpfrS t&GufqDtxd wpfqufwnf;jzpfaeí tay:rS
qGJwifjcif;onf atmufrSa&udk wpfBudrfvQif armfvDusL;wpfckuspDjzifh jrifhwufvm
ap\/

txufygoDtkd&DwGifvnf; jrifomonfh tm;enf;csufwcsKdU&Sdaeonf/ a&aMum
uav;rsm;jywfawmufoGm;vQif a&jr§ifwifa&;enf;pOfwpfckvHk; &yfoGm;ayrnf/
avjyif;rsm;twGif; opfyifrsm; ,drf;xdk;vsuf &Sdwwf&m xkdtcgrsKd;ü a&aMumuav;rsm;
rjywfatmif rnfokdYa&Smifz,fEkdifoenf;/ opfudkif;BuD;rsm; ckwfjzwfcH&onfhtcgwGifrl
,if;wkdYvnf; jywfxGuf&rnfrSm aocsmayonf/ odkYwap avjyif;onfvnf;aumif;?
ckwfjzwfcH&jcif;onfvnf;aumif; tyifwGif;a&yifhwifay;rIvkyfief;pOfudk BuD;BuD;rm;rm;
xdckduf[efr&Sday/ xdkodkYaom pOf;pm;p&mtcsufrsm;aMumifh tyifwGif;a&jrifhwufrI
enf;pOfrSm ya[VdozG,fjzpfaeao;onf/

1/ Tensile strength 2/ Tension
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uvyfpnf;wpfckwnf;yg0ifaom cgvrfrkdif'kdifrkdae
1 
ac:tpdrf;a&mift>ywf

vkduf tpkvkduftjr§Kyfrsm;ESifhwlonfh a&ay:ay:avh&Sdaom arSmfyifrsKd;wGif tjrpfrvdkay/

a&onfuvmyfpnf;eH&Hrsm;rS wkduf½kdufpdrfh0ifonf/ rmcsefwD,m
2 
ac:a&nd§wGifvnf;

tjrpf? t&Guf? yifpnf[lí r&SdbJ a&jzifhjynfh0aeonfh ajrqDvTmay:wGif ayguf
a&mufwwfonf/ xdka&nd§\pdrfhaygufuav;rsm;onf avudkao;i,faom tuefY

uav;rsm;xJokdYa&mufaponf/ xdktuefYuav;rsm;xJü tjrpfa,mif
3 
upkyf,lxm;

aoma&rsm;jzifhtpmcsufuvmyfpnf;rsm;u a&a&mifjcnfudk oHk;um tpmcsuf,lonf/

yGifhcsyfcRef;aom tvSpkdufyef;yifwpfrsKd;jzpfonfh ukdvHAkdif
4 
yifwGif jrpfrTm

uav;rsm; tqifhqifhyg0ifaomtjrpfrsm;u ay;ydkYonfha&udk ½IyfaxG;aeonfh yifpnf
yGm;rsm;u tay:&Sdt&Gufrsm;qDodkY wjznf;jznf;ydkYay;onf/ tay:ra&mufrDwpfavQmuf
vHk;wGifvnf; tyifuvmyfpnf;rsm;udk a&jznfhqnf;ay;onf/ t&Gufrsm;u a&udk
tpm&nftjzpfcsufvkyfí yifpnfyGm;rsm;ESifh tjrpfrsm;qDodkY jyefykdYay;onf/ t&Gufrsm;okdY

a&a&mufaomtcg uvmyfpnf;rsm;&Sd uvdk½kdzD;vf
5 
rsm;u oMum;xkwfvkyf&ef a&udk

umAGef'dkifatmufqkd'fESifh "mwfûyaponf/ oMum;onf tyif\tpmyifjzpfí ydkvQHaom
a&udk pwkdrmwmrSwpfqifh yifaiGUjyefapum avxJjyefydkYay;\/

vlwkdY\ a&vkdtyfcsufudk trsm;tjym;jznfhqnf;ay;onfh opfoD;ESifh [if;oD;
[if;&Gufrsm;onf &ifhrSnfhvmonfESifhtrQ ,if;wkdYwGif a&yg0ifEIef;wkd;vmavh&Sdonf/
odkYtwGuf a&yg0ifEIef; 10% om&Sdonfh yef;oD;taphonf a&yg0ifEIef; 80% &Sd
onfh yef;oD;wpfvHk;udk aemufqHk;ü xkwfay;Ekdifonf/ c&rf;csOfoD;wpfvHk;ESifh EGm;EkdY
wpfcGufudk ,SOfjyNyD; b,ftxJrSm a&ydkygrvJ[kar;vQif EGm;EdkY[komajzMuygvdrfhrnf/
trSefpifppf EGm;EkdYü a& 87% omygNyD; c&rf;csOfoD;rSm 95% onf a&csnf;jzpfonf/
xkdYtwl a*:zDxkyfü 92% ? emewfoD;wpfvHk;ü 87% ESifh ajymif;zl;aphwGif 70%
a&yg0ifvsuf&Sdonf/ iSufaysmoD;onf tjyifyef;tm;jzifh t&nf&Trf;onf[k rxifrSwf
&aomfvnf; 75% txdyg0ifae\/ vlwkdYpm;aomufonfhtpmrsm;wGif taoGUajcmufqHk;
jzpfonfh aeMumaphavSmfüyif a&onf 5% yg0ifvkdufao;\/

1/ Chlamydomonas 3/ Columbine 5/ Chlorophyll
2/ Marchantia 4/ Rhizoid
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tcef; (4)

xl;uJ*kPf&nfESifh EIdif;r&tm;tef

trd0rf;wGif;rSm&SdpOfuyif uREkfyfwkdYonf a&ESifhxdawGUvmcJhMu&\/ onfa&
udkaomufoHk;NyD; uREfkyfwkdYtoufudk qufvuf&Sifoefaeap&onf/ onfrQ ta&;ygvS
onfh a&onf NyD;cJhaom tcef;wGifazmfjycJhonfhtwkdif; uREfkyfwkdY0ef;usifwGif rnfokdYrQ
oHk;rukefEkdifonfha&t&if;tjrpftjzpf tvQHy,f&Sdaeonf/ onfa&wGif rnfodkYaom
*kPfowådawG&Sdaeoenf;/ rnfodkYaom tiftm;awG&Sdaeoenf;/

a&onfrnfonfht&mrQ a&mraeygu ta&mifr&Sd? teHUr&Sd? t&omvnf;
r&Sday/ "mwkypönf;wpfcktaejzifh a&onfûydifbufuif;avmufatmif xl;jcm;onf/
tvGefckdifNrJaom j'yfaygif;wpfckjzpfNyD; "mwkpGrf;tif&Ekdifonfh tiftm;aumif;aom
t&if;tjrpfvnf;jzpfonf/

a&armfvDusL;rsm;onf wcsKdUaom owåK\armfvDusL;wdkYxufyif ydkrdkcdkifNrJpGm
tcsif;csif;csdwfwG,fxm;í a&armfvDusL;udk jyefvnfûzdcJG&ef tvGefBuD;rm;aom pGrf;tif
&rSom jzpfEkdifaMumif; tcef; (1) wGif azmfjycJhNyD;jzpfonf/ usef&Sdaom xl;jcm;onfh

*kPf&nfrsm;ESifh pGrf;yum;wkdYudk ,ckxyfrHazmfjyoGm;ygrnf/

xl;jcm;onfh*kPfowådESifh t&nftaoG;rsm;

a&onf tHhMozG,faumif;avmufatmif aysmf0ifrIudk tm;ay;vufcH\/
ypönf;wkdif;udk raysmf0ifapEkdifaomfvnf; ypönf;trsKd;aygif;tajrmuftjrm;udkrl aysmf0if
apEkdifonf/ xdkYaMumifh ajrrsufESmjyifwGif a&pD;oGm;aomtcgüjzpfap? ajrBuD;twGif;
odkY a&pdrfh0ifoGm;aomtcgüjzpfap a&onfypönf;tcsKdUudk aysmf0ifapNyD; o,faqmif
oGm;wwfonf/ aemufqHk;ü xkda&rsm;onf yifv,fork'́&mESifh ukef;wGif;a&tkdifrskm;odkY
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a&mufukefMuonf/ xkdae&mrsm;ü aeyl&Sdefu a&udk taiGUjyefapaomtcg ,cifu
aysmf0ifvsuf&SdMuaom ypönf;rsm; usef&pfcJhMuonf/ þ*kPfowådaMumifhyif uREfkyfwkdY
yifv,fa&ESifh ukef;wGif;tkdifwcsKdUrS qm;rsm;&&Sdjcif;jzpfonf/

xkdYtwl wGif;xGufypönf;rsm;
1 
onfvnf; pD;qif;oGm;aoma&? pdrfh0ifoGm;aom

a&wkdYwGif aysmf0ifum o,faqmif&modkY ygoGm;wwf\/ aysmf0ifoGm;aom wGif;xGuf
ypönf;onf u,fvfqD,rf odkYr[kwf r*¾qD,rfwkdY\ qmvzdwf? uvdk½kdufESifh AkdifumAGef
edwfwdkYteuf wpfckckjzpfaeygu xkda&onf qyfjymESifh xdawGUaomtcg tjr§KyfrxGuf

Ekdifay/ xdka&rsKd;udk a&ap;
2 
[kac:onf/ a&ap;udk tjr§KyfxGufaoma&oGuf

3 
 jzpfvm

ap&ef t0wfavQmfqkd'gxnfhay;jcif;jzifhvnf;aumif;? qlvmonftxd tylwkdufay;jcif;
jzifhvnf;aumif; vkyf,lEkdif\/

a&wGif tyludkpkyf,lxm;NyD; wjznf;jznf;jyefvnfxkwfay;Ekdifonfh pGrf;&nf
vnf;&Sdonf/ okdYaomf a&ukd tylwkdufay;&mü tjcm;ypönf;rsm;xuf tylvdkonfhtjyif
tat;wkdufay;&mwGifvnf; tat;ykdvkd\/ xdkYaMumifhyif a&aEG;tdwf odkYr[kwf a&aEG;
ykvif;onf tyludk tjcm;ypönf;rsm;xuf ykdrkdMumjrifhpGm ay;Ekdif\/

wpfenf;tm;jzifh azmfjy&vQif a&ESifh t&G,fwlypönf;wpfrsKd;rsKd;udk wlnDaom
tylcsdefwufvmap&ef tylay;ygu xdkypönf;udk ay;&onfhtylyrmPxufydkaom
tylyrmPudk a&tm;ay;&avonf/ Oyrmtm;jzifh a&wpfaygifESifh ajrajcmufwpfaygif
udk tylcsdefwpf'D*&Dwufvmap&ef tylwkdufay;ygu a&udkay;&onfh tylyrmPonf
ajrajcmufudk ay;&onfh tylyrmPxuf ig;qydkrsm;onf/ a&\xl;jcm;aom þ
*kPfowådu yifv,furf;½kd;wef;a'orsm;wGif rQwaom &moDOwkudkjzpfay:aponf
omru urÇmhtylcsdefudkvnf; xdef;ay;xm;onf/

xkd*kPfowdåaMumifh aeonf ukef;ajrESifh a&jyifudk twlwlyif tylay;aeaomf
vnf; wlnDonfh tylcsdefwpfckokdYa&mufap&ef a&udk tylwkdufay;&onfhtcsdefonf
ukef;ajrudk tylay;&onfhtcsdefxuf ig;qrQydkMumonf/ xdkYaMumifh yifv,furf;½dk;wef;
a'orsm;wGif ukef;ajray:üylaeonfh aeYtcsdefwGif yifv,fxufü at;aeqJjzpfum
avzdtm;ydkrdkBuD;rm;aeí ukef;ajrbufqDodkY yifv,favnif;wkdufcwfonf/ nbuf
wGif ukef;ajrutyludk ydkrdkvsifjrefpGm xkwfypfí at;oGm;aomfvnf; yifv,f a&jyifu
tyludk xdef;xm;EkdifqJjzpfjcif;aMumifh a&jyifxuf&Sdavxkonf zdtm;enf;í ukef;ajr

1/ Minerals 2/ Hard water 3/ Soft water
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bufqDrS ukef;avnif;u yifv,fbufqDodkY wkdufcwfav\/ xdkYtwl BuD;rm;us,fjyefY
onfh ukef;ajrESifh yifv,fork'´&mjyifus,fBuD;wkdY vwåDwG'frsOf;ESifh tûydifqufpyfae
onfh ae&ma'orsm;wGif txufyg*kPfowådaMumifh tjyifaea&mifjcnf&&SdrI tcsdeftcg
yg uGmjcm;oGm;ojzifh rkwfokHavac: &moDavrsm;wkdufcwfwwfonf/

yifv,fem;eD;a'orsm;wGif avxkxJü a&aiGUyg0ifeIef;onf ukef;acgifacgif
a'orsm;rSmxuf ydkrdkrsm;onf/ a&aiGUrsm;onf aeYtcg ukefajrrSvIdif;&Snfa&mifjcnfjzifh
jyefxkwfay;aom tyludk pkyf,lxm;um tmumookdY csufcsif;rydkYvTwfao;ojzifh
ntcg ajrjyifxuf&Sd avxktm; tat;ayghap\/ odkYtwGuf yifv,fem;eD;a'orsm;ü
ukef;acgifacgifa'orsm;rSmuJhodkY aeYESifh n tylcsdefrsm;pGm ruGmjcm;bJ &moDOwkrQwjcif;
jzpfonf/

þokdY urÇmhajrjyifa&jyifu aerS &&Sdaom tyludk jyefvnfxkwfvGifhay;&mü
avxkxJ&Sd a&aiGUrsm;ESifhtwl tjcm;"mwfaiGUwcsKdUu pkyf,lNyD; ajrjyifem;eD; avxkudk

ylaEG;aponfh tmedoifudk rSefvHktdrftmedoif odkYr[kwf pdrf;vef;tdrftmedoif
1 
[kac:

onf/ þtmedoifomr&Sdygu uREfkyfwkdYurÇmBuD;\ysrf;rQtylcsdefonf okn'D*&D
zm&if[kdufom&SdNyD; wpfurÇmvHk;a&cJacwfodkYjyefa&mufoGm;rnf/

,ckrl tqkdygtmedoifu uREfkyfwkdYurÇmBuD;wpfckvHk;\ ysrf;rQtylcsdefukd
59 'D*&Dzm&if[kdufjzpfaeapum vlowå0g? opfyifyef;refwdkY &Sifoefaexdkifa&;twGuf
vkdtyfaom ylaEG;rIudk ay;ae\/ (odkYaomf ausmufrD;aoG;ESifh a&eHxGuf pufoHk;qD
oHk;pGJrI rsm;jym;vmjcif;ESifh vlzefwD;aomrSefvHktdrftmedoif&Sdonfh "mwfaiGUrsm;oHk;pGJrIwkdY
aMumifh avxk\rSefvHktdrftmedoifwkd;vmNyD; urÇmhysrf;rQtylcsdefonf 20 &mpkaemufykdif;
twGif; wpf'D*&Dzm&if[kdufjrifhwufvmcJhonf/)

txufyg a&\tyludkpkyf,lxm;EdkifpGrf;ESifh ywfoufí yxrOD;qHk; xkwfazmf

wifjycJholrSm paumhvlrsKd; "mwkaA'ynm&Sif *sKd;Zufbvuf
2 
jzpfonf/ 18 &mpkESpf

wpf0ufusKd;NyD;onfhaemufydkif;wGif bvufu a&\ta&;BuD;onfh *kPfowådESpfrsKd;udk

azmfxkwfjycJhonf/ yxrwpfrsKd;rSm a&wGif tylvufcHEkdifpGrf;
3  

tvGefBuD;rm;pGm

&SdaMumif;jzpfonf/ tylvufcHEkdifpGrf;rSm tyludk pkkyf,lEkdifonfhpGrf;&nfyifjzpfí ,if;udk

1/ Green house effect 2/ Joseph Black 3/ Heat capacity
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owfrSwfxm;aom yrmP&Sd ypönf;wpfckudk owfrSwfxm;onfh tylcsdef'D*&Djrifhwuf
vmap&ef vkdtyfaomtylyrmPjzifh azmfjyavh&Sdonf/

a&udk aEG;vmap&eftwGuf tvGefrsm;jym;aom tylyrmP vkdtyfaMumif;
udk tdrf&Sifrwkdif;odMuonf/ a&aEG;tdk;wnf&mü tdk;xJrS a&at;aeqJrSmyif tkd;
vufukdifukd vufESD;rygbJudkifrdí vufyloGm;onfudk êuHzl;Muayrnf/ þokdY jzpf&
onfrSm a&aEG;tkd;vkyfxm;aom owåKonf a&ukdylvmap&ef ay;&rnfhtylyrmP
\ q,fyHkwpfyHkrQjzifh ylvmEdkifí a&xufq,fqrQykdjrefqefpGm ylvmaomaMumifh
jzpfonf/

*sKd;Zufbvuf\ 'kwd,xkwfazmfcsufrSm atmif;yl
1 
[kac:aeMuonfh tvGef

xl;jcm;aom *kPfowådyifjzpfonf/ atmif;yl okdYr[kwf ikyfaeaomtyl[kac:&jcif;rSm
xkdtylu j'yf0w¬Kwpfck\ tylcsdefudk ajymif;vJjcif;r&SdapbJ xkdj'yf0w¬K\ toGifudkom
ajymif;vJoGm;apjcif;aMumifhjzpfonf/ Oyrmtm;jzifh tpdkiftcJwpfck t&nfaysmfaomtcg
xkdtpdkiftcJonf ,if;wpfckvHk; aysmfoGm;onftxd rlvtylcsdefudk wkd;rvmapbJ
j'yf0w¬KtrsKd;tpm;tvkdufwdusaom tylyrmPudk pkyf,lvkduf\/ okdYtwGuf xkdtyl
onf aysmfoGm;NyDjzpfaom t&nftwGif;üomatmif;aeawmhojzifh atmif;yl[k ac:jcif;
jzpfonf/ atmif;yltjyif tyludk qufNyD; xyfay;ygu xkdt&nfonf tylcsdefwkd;vm
ayvdrfhrnf/

xdkjzpfpOfudk ajymif;jyefjzpfapvQif qefYusifbufwHkYjyefrIjzpfay:onf/ aysmf
oGm;NyDjzpfaom j'yf0w¬Kt&nfudk at;cJapygu xkdt&nfonf ,if;wpfckvHk;cJoGm;ap
onftxd rlvtylcsdefudk avsmhroGm;apbJ atmif;aeonfhtyludk t&nfaysmfpOfu
pkyf,lcJhonfh yrmPtwkdif; jyefvnfxkwfypfonf/

a&\atmif;ylyrmPonf xl;xl;jcm;jcm;rsm;vS\/ a&cJudk tylcsdefrajymif;
apbJ vHk;0t&nfaysmfNyD; a&jzpfoGm;ap&ef ay;&rnfhtylyrmPonf MuufoD;aEG;rQaEG;½Hk
om&Sdonfh yrmPwla&udk a&qlrSwfa&mufonftxd ylvmatmiftylwkdufay;&onfh
tylyrmPESifh twlwlyifjzpfonf/ xdktyl yrmPonf tjcm;awGUjrifaeus j'yf0w¬K
trsm;pku t&nfaysmf&ef vdktyfonfhtylyrmPxuf rsm;pGmydkrsm;ae\/ yrmtm;jzifh
oHonf 1517 'D*&DpifwD*&dwfwGif t&nfaysmf&m oHtpdkiftcJwpfck xdktylcsdefodkYa&muf
onfESifh a&cJwpfaygifukd t&nfaysmfapEkdifaom tylyrmPudk xdkoHtpdkiftcJtm;
ay;vkdufygu oH&Spfaygift&nfaysmfoGm;ayvdrfhrnf/

1/ Latent heat
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a&udk wpfzefa&cJtjzpf at;cJapaomtcg t&nfaysmfpOfu pkyf,lcJhaom
tylyrmPtwkdif; tyljyefvnfxkwfypfonf/ þodkY a&cJaepOf a&rS xkwfypfvkdufaom
tylonf ywf0ef;usiftm; aEG;apEkdif\/ a&cJavmufatmif at;onfh nwpfnü
rSefvHktdrfwpfcktwGif;  a&tjynfh&Sdaom pnfydkif;wpfckxnfhxm;ygu xdka&pnfonf
rSefvHktdrftwGif;tm; tyljznfhqnf;ay;ayvdrfhrnf/ eHeufcif;ta&mufü a&pnftwGif;rS
a&wcsKdUcJoGm;pOfwGif xGufvmaomtylonf rSefvHktdrftwGif;&Sdavudk jyify&Sdavxuf
ydkíaEG;aeap\/ odkYtwGuf a&pnftwGif;rS a&onf rSefvHktdrftwGif; tyljznfhqnf;ay;
&eftwGuf t&efoifhxm;ay;&ma&mufonf/

þodkYa&tjzpfrS a&cJtjzpftoGifajymif;&mwGif atmif;yludk xkwfypfouJhodkY
a&cJrS a&tjzpftoGifajymif;&mü yrmPwltyludk ywf0ef;usifrS pkyf,lavonf/
xdkjzpfpOfudk a&cJrkefYûyvkyf&mü awGUEkdif\/ a&cJrkefYvkyf&mwGif t&nftjzpfom &Sdao;
aoma&cJrkefYudk oGyfpnftwGif;xnfhí xdkpnfudk opfom;pnfBuD;twGif;xnfhum
ab;rS a&cJrsm;odyfxnfhay;&onf/ þodkYa&cJrkefY pnfywfvnfü a&cJrsm;&Sdae½HkrQjzifh
pnftwGif;u a&cJrkefYat;cJroGm;Ekdifyg/ a&cJrsm;udk qm;ESifha&mNyD;aemuf a&cJrkefYpnfudk
arTay;jcif;jzifh a&cJrsm; t&nfaysmfum a&cJrkefYtwGif;rS tyludk pkyf,loGm;ojzifh
a&cJrkefYonf at;NyD;cJoGm;awmhonf/

a&rSa&aiGUtjzpfodkYtb,faMumifh taiGUjyef&yHk? a&aiGUwGifzdtm;&SdyHk? rnfonfh
tcgwGif a&qlyHkESifh avxkzdtm;enf;onfhae&mwGif a&qlvG,fyHkwkdYudk tcef; (2)
u rjrif&aom a&yifv,ftaMumif;wGif azmfjycJhygonf/ ,cka&tylcsdefESifhywfouf
aomtcsufESpfckudk xyfrHazmfjyygrnf/

a&cJonfhtylcsdefESifh a&qlonfhtylcsdefwkdYonf omrefr[kwfbJ xl;xl;jcm;jcm;
jzpfay:ae\/ a&onf okn'D*&DpifwD*&dwfwGif cJoGm;NyD; 100 'D*&DpifwD*&dwfwGif
qlavh&Sdonf/ þodkYaom at;cJonfhtylcsdefESifh qlyGufonfhtylcsdefwdkYonf a&ESifh
tvm;wlonfh tjcm;j'yfaygif;rsm; jzpfavh&SdonfhyHkpHrsKd;ESifh tH0ifcGifus rjzpfay/
a&ESifh j'yfaygif;yHkpHcsif;wlaeonfhj'yf0w¬Ktrsm;pkonf cefYrSef;í &Ekdifaom tylcsdefüom
qlyGufavh&Sdonf/ at;cJavh&Sdonf/ armfvDusL;tav;csdefwkd;vmonfESifhtrQ qlyGuf
tylcsdefESifh at;cJtylcsdefwkdYonfvnf;wkd;vmonf/

a&tygt0if "mwkaA'tm;jzifh a&ESifhwnfaqmufyHkwlaeonfhj'yfaygif;av;ck
yg tkyfpkwGif a&onfarmfvDusL;tav;csdeft& tayghqHk;jzpfonf/ okdYtwGuf a&\
qlyGuftylcsdefESifh at;cJtylcsdefonf tkyfpk0iftjcm;j'yfaygif; 3 ck jzpfaom [kduf'½kd*sif
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w,fvl½kduf (H2 Te)1? [kduf'½kd*sif q,fvefElduf'f (H2 Se)2ESifh [kduf'½kd*sif qmvfzdkuf
(H2 S)3 wdkY\qlyGuftylcsdefESifh at;cJtylcsdefwdkYxufenf;NyD; tenf;qHk;? tedrfhqHk;
jzpfoifhonf/ tqkdyg j'yfaygif;oHk;ckvkdufemonhf "mwkoDtdk&D? "mwkyHkpHtwkdif;
vkdufemrnfqkdvQif a&onf tEkwf 91 'D*&DpifwD*&dwfü qlyGufNyD; tEkwf 100
'D*&DpifwD*&dwfwGif at;cJayvdrhfrnf/ yHk (4-1) ü xkd j'yfaygif;rsm;\ toGifajymif;
tylcsdefjyyHkudk azmfjyxm;ygonf/

a&\ qlyGuftylcsdefESifh at;cJtylcsdefwkdYom xdkrQedrfhusrnfqkdvQif urÇmajrjyif
tylcsdefaMumifh t&nftoGifjzpfaom a&ESifh a&cJtoGifjzpfaom a&cJwkdY þurÇmü
&SdEkdifawmhrnfr[kwfay/ taiGUtoGifjzpfaom a&aiGUonfom þurÇmrSm wnf&SdaeEkdif
ayvdrfhrnf/ ,ckrl txufygtkyfpk0ifj'yfaygif;rsm;teuf a&\qlyGuftylcsdefESifh
at;cJtylcsdefwdkYonf tedrfhqHk;jzpf&rnfhtpm; a&\orm;½dk;usvrf;pOfrvkdufbJ wpfrl
xl;jcm;onfh *kPfowådaMumifh tjrifhqHk;trsm;qHk;jzpfae\/ xdkodkYjzpfaeíom uREfkyfwkdY
ajrurÇmwGif ouf&Sdrsm;jzpfwnfum aysmf&TiffpGm aeEkdifMujcif;jzpfonf/

txufygorm;½kd;us r[kwfonfh*kPfowådtjyif a&ü jzpf½dk;jzpfpOfr[kwf
onfh yHkrSefjzpfpOfrScGJxGufaom *kPf&nfwpf&yf&Sdao;onf/ tqkdyg*kPf&nfudk uREkfyfwdkY
tvG,fwuljrifawGUae&aomfvnf; tvGef½dk;pif;onfh jzpf&yfwpfckjzpfaeí owdyif
rxm;rdvkdufMuay/ xdk*kPf&nfaMumifh a&cJrsm;a&atmufûryfroGm;bJ a&ay:wGif
aygavmay:aeEkdifjcif;jzpfonf/

onfurÇm&Sd j'yftm;vHk;vkdvdkyif taiGU? t&nf? tcJ rnfodkYaom toGifrsKd;ü
&Sdonfjzpfap tylcsdefavsmhoGm;? at;oGm;ygu usKUHoGm;? ½kef;oGm;wwfayonf/ þodkY
usKHUoGm;½kef;oGm;onfESifhtrQ xkdj'yfonfydkí odyfonf;vm\/ ydkíav;vm\/ odkYtwGuf
j'yfrsm;onf taiGUb0rSmxuf t&nfb0u ydkav;\/ tcJb0a&mufygrl t&nfb0
xufykdav;oGm;jyefonf/

a&onfvnf; txufyg bbm0jzpfpOftwkdif; taiGU (a&aiGU) b0wGif
wdwdususvkdufemonf/ t&nf (a&) b0üvnf; tylcsdefavsmhvmonfESifhtrQ
wjznf;jznf;usKUHvmNyD; wpfpwpfpydkíav;vmonfrSm tylcsdef 96 &mckdifEIef; (96
'D*&DpifwD*&dwf) avsmhusoGm;onftxd jzpfonf/ usef&Sdaeao;onfh 4 &mcdkifEIef;
(4 'D*&DpifwD*&dwf) twGif;rSmrl a&onf txufygobm0w&m;udk qefYusifypfvkdufay
awmhonf/

1/ Hydrogen telluride 2/ Hydrogen seleride 3/ Hydrogen sulfide
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a&onf qufNyD; tylcsdefavsmhvm (at;vm) onfESifhtrQ jyefvnf
azmif;yGvmNyD; ydkíydkí ayghayghvmonfrSm okn'D*&DpifwD*&dwfa&mufí tcJ (a&cJ)
tjzpf at;cJoGm;onftxd jzpfonf/ tcJ (a&cJ) jzpfoGm;csdefwGif xkxnftm;jzifh
9 &mckdifEIef;wkd;vmNyD; a&xufvnf;ayghoGm;onf/ xkdodkYjzpfí a&atmufûryfroGm;bJ
a&ay:ü aygavmay:wnfaeEkdifjcif;jzpfonf/ ½kwfw&uf a&cJrSwfatmufa&muf
atmif at;oGm;wwfonfh vwåDwG'ftjrifhydkif;a'orsm;rS tdrftcsKdUwGif þuJhokdY
at;cJoGm;aom a&\azmif;yGjyefYum;vmrIaMumifh a&ykdufrsm; uGJtufukefonfh'ku©rsKd;
êuH&onfrSty urÇmolurÇmom;rsm;tzdkY þodkYaom *kPfowådrsKd; a&wGif &Sdaejcif;onf
tvGefw&muHaumif;vSay\/

tu,fí a&cJonf a&xufav;ygu atmufajcodkY epfûryfoGm;NyD; wjznf;
jznf; a&cJtpdkiftcJydkrdkBuD;rm;vmum a&tm;vHk;udk cJoGm;apvdrfhrnf/ odkYtwGuf
,cktcsdefü a&cJzHk;½Hkom zHk;aeonfhtkdifrsm;ESifh tmwdwfa'oyifv,frsm;onfvnf;
rMumrDumvtwGif; a&cJxkvHk;vHk;jzpfoGm;ayvdrfhrnf/ ylaEG;aom&moDa&mufrSomvQif
ta&aysmfvmonfh a&tenf;tusOf;u a&cJjyifxuf0,fyg;yg;vTmvTmav;wifusef
aevdrfhrnf/ xdkodkYjzpfygu urÇmha&o,HZmwtrsm;pkonf tyifrsm;? owå0grsm;
twGuf aomufoHk;r&atmif jzpfoGm;rnf/

þtajctaersKd;\tusKd;quftjzpf urÇmh&moDOwkonfvnf; tBuD;tus,f
ajymif;vJoGm;ayvdrfhrnf/ þodkYaom a&cJurÇmwGif aeYntylcsdefuGmjcm;rIu 'D*&D
&mESifhcsDvmNyD; aEGESifh aqmif;uGmjcm;rIrSmvnf; aMumufcref;vdvd jzpfoGm;vdrfhrnf/
urÇmudkywfum wkdufcwfaeonfhwkdufavrsm;onfvnf; oHyloHcJyrm ajcmufaoGU
yljyif;aeayvdrhfrnf/ tb,faMumifhqkdaomf aerSvmaomtyl&Sdefudk pkyf,lxm;&SdNyD;
wjznf;jznf; cHom½Hkjyefxkwfay;EkdifpGrf;&Sdonfh a&r&Sdawmhí jzpfonf/

,ckrl a&\xdkodkYaom obm0vGef*kPfowådaMumifh aqmif;umva&mufvm
vQif tay:,Ha&rsm;onfom a&cJtjzpfodkY at;cJoGm;NyD; a&rsufESmjyifxufü aygavm
wnfaeum atmufbuf&Sd a&rsm;udk qufvufNyD; cJroGm;ap&ef umuG,fay;&onfh
tay:tumtcGHyrm jzpfoGm;avawmhonf/

a&\aumif;usKd;ay;wwfaom tjcm;wpfrlxl;jcm;csufrsm;onf usm;ukwf

usm;cJ pGJpGJNrJNrJ&SdvSaom [kduf'½kd*sifaESmifzGJUrI
1 
udktaMumif;ûyí jzpfay:vmMuonf/

1/ Hydrogen bonds
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[kduf'½kd*sifaESmifzGJUrIonf armfvDusL;rsm;tMum; aESmifzGJUrIrsm;teuf tckdifrmqHk;
aESmifzGJUrIjzpf\/ rnfrQ cdkifrmonfudk ,if;wkdYtm; ûzdcGJ&ef vdktyfaom BuD;rm;onfh
pGrf;tif (tyl) yrmPazmfjyaeonf/ þodkY [dkuf'½dk*sif aESmifzGJUrItvGefckdifNrJjcif;
onf a&\tylcsdefwkd;vm&ef tylrsm;pGmay;&rIESifh at;cJtylcsdef? qlyGuftylcsdefwkdY
omrefxuf vGefuJpGm jrifhaerIwkdY\ taMumif;&if;yifjzpfonf/

odkYaomf [dkuf'½kd*sifaESmifzGJUrI\ txl;jcm;qHk;&v'frSm urÇmhajrqGJtm;udk
tmcHonfhyrm >yefrsm;twGif; a&\xl;xl;jcm;jcm;jrifhwufEdkifrI pGrf;&nfyifjzpfayvdrfh
rnf/ aomufa&zefcGufwpfcktwGif; xnfhxm;aoma&onf zefcGufESifhxdpyfaeonfh
tem;pGef;ywfywfvnfü zefcGuftwGif;eH&HudkwG,fuyfum tenf;i,f jrifhwufaeí
tv,fwnfhwnfhwGif tenf;i,fcGufaeoa,mifjzpfaeonfudk aoaocsmcsm Munhf
ygu awGUEkdifonf/

yHk (4-1) a&ESifhtvm;wlj'yfaygif; 3 ckwkdY\ qlyGuftylcsdefESifh at;cJtylcsdefwkdYtMum;
uGm[rIjyyHk
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t&nfrsm;\ þodkYaom j'yf0w¬KtpdkiftcJrsufESmjyifwpfavQmuf jrifhwuf

wwfrIudk qHjcnf>yefowåd
1 
 [kac:onf/ tvGefao;i,faom >yefuav;wpfck

twGif;ü qHjcnf>yefvkdufjzpfysufrI
2 
onf a&ukd ajrqGJtm;udkqefYusifNyD; a'gifvkduf

jrifhwufap&ef vHkavmufay\/ wpfcgwpf&HwGif tawmftweftjrifhtxd a&mufEdkif
onf/ qefjcnf>yefvdkufjzpfysufrIonf ajrqDvTmtwGif; a&\a&GUvsm;rI? tyifrsm;wGif
tjrpfrStpmydkYaqmifrIESifh vlYcËmudk,ftwGif; aoG;vnfywfrIwdkYtwGuf  ta&;BuD;vS\/
ydkí usOf;ajrmif;aom>yefwGif a&onf ydkíjrifhatmifjrifhwufEkdifonf/

[kduf'½dk*sifaESmifzGJUrIonf a&rsufESmjyifudk wif;aeaom tvTmwpfck jzpfap

&ef qGJxm;\/ xdkjzpfpOfudk rsufESmjyifwif;tm;
3 
[kac:onf/ xdkodkYrsufESmjyif wif;tm;

&Sdaejcif;aMumifh zefcGufwpfckwGif xnfhxm;aom a&rsufESmjyifay:odkY oHrPd
tyfwpfacsmif;udk tvsm;vdkuf *½kwpkdufcsMunfhvdkufvQif tyfonf a&xuf tq
aygif;rsm;pGm ydkrdkodyfonf;aomfvnf; a&ay:üay:aeonfudk awGU&jcif;jzpfonf/
xdkodkY tyfay:aeonfhae&mudk aocsmpGmMunfhvdkufygu a&rsufESmjyif&Sd tarS;yg;uav;
onf tyf\atmufbufwGif tyf\tav;csdefaMumifh edrfhusaeonfudk awGU&ayrnf/

[kduf'½kd*sif"mwfaiGUESifh atmufqD*sif"mwfaiGUwkdY oratmifa&maeMuvQif
rD;yGm;uav;wpfcsufrQjzifh "mwfaygif;oGm;atmif vkyf,lEdkifonf/ xdk"mwfaiGUESpfrsKd;
aygif;oGm;onfhtcg aygufuGJNyD;a&jzpfoGm;onf/ a&wpfaygifjzpfvmap&ef [dkuf'½kd*sif
"mwfaiGU ukAay 20 ESifh atmufqD*sif"mwfaiGUukAay 10 oHk;&onf/

1931 ckESpfwGif atmufqD*sifonf [kduf'½kd*siftav;pm;ESifh a&üaygif;pyf
aeEkdifaMumif; odvmcJhMuonf/ [kduf'½kd*siftav;pm;\tufwrfwpfckonf omref
[dkuf'½kdtufwrf ESpfckpmrQav;\/ [kduf'½kd*siftav;pm;ESifh atmufqD*sif aygif;í

jzpfay:aom a&av;
4 
udk "mwkaA'wGif 'sLwD&D,rfatmufqkd'f D2 O

5
 [k ac:onf/

a&av;onf omrefa&xuf 11% rQ ydkav;\/ a&av;wpfqonf tq 500 rS
6000 txd&Sdaom omrefa&wGifyg0ifaewwf\/ a&av;udk taiGUjyefapjcif;jzifh
jzpfap? vQyfppf"mwfcGJenf;jzifhjzpfap cGJxkwfEkdifonf/ a&av;\odyfonf;q?
qlyGuftylcsdefESifh at;cJtylcsdefwdkYonf omrefa&xufjrifhonf/

1/ Capillarity 3/ Surface tension 5/ Deuterium oxide
2/ Capillary action 4/ Heavy water
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EIdif;r&tm;tefESifh wkbufuif;ZGJrmef

uREkfyfwkdY urÇmajrxuf&Sd rnfonfhowå0g? rnfonfht&murQ a&\zefwD;

EkdifrIpGrf;tm;ESifh rqkwfrepfonfhZGJvHkYvudk ,SOfEkdifrnfr[kwfay/

urÇmajrBuD;\ toGifvu©Pm tMurf;xnfrsm;jzpfMuonfh ork'́&mcsKdifh0Srf;

BuD;rsm;? ukef;ajrtpkta0;wkdufBuD;rsm;ESifh awmifpOfawmifwef;BuD;rsm;udk urÇmajrBuD;

\ tay:,HvTma&GUvsm;rIu zefwD;wnfaqmufay;onf/ awmifukef;rsm;? cskKdifh0Srf;

rsm;\ tedrfhtjrifhaumufaMumif;rsm;ESifh vGifjyifrsm;\us,fjyefYrI ponfh tEkpdwftoGif

vu©Pmrsm;udkrl av\ulnDaqmif&GufrItenf;i,frQty? a&uom vHk;vHk;vsm;vsm;

zefwD;ay;\/

1877 ckESpf tkdufpyfaomaeYwpfaeYü pGefYpm;&SmazGol [ife&D pwefav
1

onf awmBuD;rsufrnf; twGif;jrpfBuD;wpfck (uGef*dkjrpf) urf;eHab;ü pcef;csae\/

olonfyifv,f0odkY a&mufvdka&mufjim; pkefqif;vmrdonfh jrpfBuD;\ {&mr

t&G,ftpm;ESifh r[mhr[mtiftm;udk tHhrcef;jzpfaerd&if; qifjcifoHk;oyfaerdonf/

uGef*kdjrpfBuD;jzpfvm&efus,f0ef;aom ajrmif;eufBuD;udk jrpfaMumif;BuD;jzpf

vmonftxd tmz&duwkdufBuD;tm; jzwfNyD; uyfurÇmrsm;ukefqHk;onfhwkdifatmif

wpfaycsif;wpfaycsif; xGif;azmufay;cJh&ayrnf/ ESpfoef;aygif;rsm;pGm jrpfzsm;ydkif;rS

wpf[kefxdk;pD;qif;vmonfh a&pD;onf tmz&duwkdufBuD;\ ausm½kd;wpfavQmuf

eufeuf½Idif;½Idif;[ufwufuGJapcJhonf/ a&\wkdufpm;EkdifpGrf;ESifh ESpfaygif;oef;csDMum

onftxd pOfqufrjywfonfh ZGJvHkYvwkdY\&v'ftjzpf uGef*dkjrpfBuD;onf tar&duef

EdkifiH? aumfvdk&m'kdjrpfBuD;\ *&if;uifñGefacsmufurf;yg;&SnfBuD;ESifhomru w½kwfjynf

rS ,efpDjrpfBuD;\ r[macsmufBuD;ESifhyg wu,fhûydifbufjzpfvmonf/

(u) yifv,fork'´&ma&\pGrf;aqmifrI

yifv,fork'́&mtwGif;ü wkdufav\yGwfwkdufrIaMumifh vIdif;rsm;jzpfay:vm

onf/ wkdufavtm;jyif;av? a&jyifus,f0ef;av vIdif;tjrifh ykdrdkjrifhrm;avjzpfonf/

omreftm;jzifh tBuD;qHk;vIdif;rsm;onf ay 50 txdjrifhEkdifNyD; tvsm;rkdif0ufcefY&Sdonf/

rkefwkdif;okdYr[kwf ivsifaMumifh ykdrdkBuD;rm;wwfonf/ yifv,fork'´&mvIdif;rsm;onf

1/ Henry Stanley
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trsm;tm;jzifh jyefvTJvIdif;
1 
rsm;jzpfMuí vIdif;tjrifhonf a&teufxufao;i,fojzifh

a&wGifvGwfvyfpGm a&GUvsm;Ekdifonf/

xdkvIdif;rsm;onf vIdif;tjrifhxuf ydkwdrfonfha&jyifrsm;qDodkY a&mufvmonfh
tcg yifv,fatmufcif;udk pwifwkdufpm;onf/ xdkYjyif vIdif;rsm;onf usOf;ajrmif;
jrifhwufvmNyD; a&SUodkYidkufvm\/ a&SUodkYidkufxGufvmaom tpdwftydkif;atmufokdY

t&Sdefjyif;pGmusqif;jcif;aMumifh tûr§yfrsm;jzpfay:vmNyD; urf;½kdufvIdif;
2 
rsm;jzpfay:vm

Muonf/ urf;½kd;wef;udk vIdif;½kdufcwfrIonf wnfaqmufrIa&m? zsufqD;rIygjzpfay:
ap\/ ukef;ajrrS wkdufpm;o,faqmifvmaom ausmuftydkif;tprsm;udk ydkYcsay;jcif;jzifh
urf;jyifrsm;wnfaqmufay;\/ wcsKdUurf;ajcrsm;wGif jyif;xefaom vIdif;vHk;rsm;u
urf;yg;apmufrsm;udk jzpfay:aponf/ urf;yg;apmufrsm; atmufajcü vkdPf*lrsm;vnf;
jzpfvmap\/ tilwpfck\ ab;wpfzufwpfcsufü jzpfay:aom*lESpfckqufrdoGm;ygu

obm0cHk;ac: yifv,fcHk;
3 
jzpfvmonf/

yifv,fa&vIdif;rsm; urf;qDodkYwnfhwnfh0ifa&mufvQif urf;rSyifv,fbuf
okdY pD;aoma&pD;aMumif;rsm; jzpfay:ap\/ ab;wapmif;0ifa&mufygu avwkduf&m

t&yfESifh eD;pyfonfh urf;½kd;wef;twkdif; urf;pyfa&pD;aMumif;
4 
rsm;taejzifh pD;onf/

a&vIdif;rsm;ESifh tqkdyga&pD;aMumif;rsm;\ ESpf&maygif;rsm;pGm ZGJaumif;aumif;jzifh
wkdufpm;o,faqmifydk Ycsay;rIaMumifh urf;ajcrsm;\oGifjyifvu©Pmrsm;onf
wjznf;jznf;ajymif;vJoGm;Muonf/ urf;ajcwpfavQmufwGif urf;yg;apmufrsm;?

vIdif;pm;urf;jyifrsm;? vIdif;pm;ukef;qifhrsm;
5 
? obm0aygif;ul;rsm;? yifv,fausmuf

wkdifrsm;? oJcHkwmrsm;? oJcHkqG,frsm;? urf;qufoJcHkauG;rsm; jzpfay:vmwwfonf/

yifv,fa&vIdif;rsm;u xGif;xkay;aom vdkPf*lrsm;? acsmufurf;yg;rsm;udk
&ckdifESifh rGef-weoFm&Durf;½kd;wef;rsm;wpfavQmufwGif awGU&onf/ ykodrfc½kdif? [dkif;BuD;
ûrdUe,f? ausmufuvyfaus;&Gm yifv,furf;ajcwGif yifv,fa&vIdif;rsm;u acwf
tqufquf xkqpfcJhí jzpfay:aeaom ausmufuvyf? ausmufxD;wkdYudk awGUEkdifonf/

ork'´&ma&onf odyfonf;qrsm;vQif a&atmufodkY ikyfvQKd;í odyfonf;q
enf;vQif txufa&jyifodkY wufa&mufvmwwfonf/ odkYtwGuf ork'´&mrsm;wGif
xufatmufvSnfhvnfaom a&pD;aMumif;rsm;jzpfay:vm\/ xkdrSwpfqifh ab;wkdufa&pD;

1/ Wave of oscillation 3/ Marine arch 5/ Wave-cut platform
2/ Breaker 4/ Littoral current
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aMumif;rsm;yg jzpfay:wwfonf/ wkdufav? urÇmvnfywfrI? ukef;ajrtoGiftjyif?
ork'´&mcskdKifY0Srf;toGiftjyifESifh a&teufwkdYonfvnf; a&pD;aMumif;jzpfay:rIwGif
ta&;ygMuonf/

ork'́&ma&pD;aMumif;rsm;onf urÇmhajrmufjcrf;wGif vuf,mbufodkY auGU0kduf
pD;NyD; awmifjcrf;ü vuf0JbufokdY auGU0dkufpD;avh&Sdonf/ tDauGwmbufrS pwifí
awmifbufESifh ajrmufbufodkYpD;aom a&pD;aMumif;rsm;onf a&aEG;pD;aMumif;rsm;jzpfMu
í 0if½dk;pGef;bufrSpwifNyD; tDauGwmbufodkYpD;aom a&pD;aMumif;rsm;rSm  a&at;
pD;aMumif;rsm;jzpfMuonf/ tDauGwmwpfzufwpfcsufwGif ta&SUrStaemufodkY pD;aeaom
tDauGwma&aEG;pD;aMumif;ESpfcktMum;ü taemufrS ta&SUodkYpD;aom qefYusiftDauGwm
a&aEG;pD;aMumif;wpfckvnf;&Sdao;onf/

ork'´&ma&pD;aMumif;rsm;onf ,if;wkdYjzwfoef;pD;qif;&ma'owpf0kduf&Sd
&moDOwktay: tusKd;oufa&mufaponf/ aEG&moDü vwåDwG'ftvkduf a&rsufESmjyif

tylcsdef 70 rS 84 'D*&Dzm&if[kduftxd&Sdaom yifv,fauGUa&aEG;pD;aMumif;
1 
onf

ajrmuftar&duwkduf ta&SUbufurf;ajca'orsm;ESifh Oa&mytaemufbufurf;ajc
a'orsm;udk aEG;oifhoavmufaEG;ap\/ a&at;pD;aMumif;ESifh eD;uyfaom ajrmuf

tar&duwkduf vA&ma'g
2 
urf;ajcqdyfurf;rsm;onf aqmif;tcg a&cJavh&Sdaomfvnf;

,if;wkdYESifh vwåDwG'fwpfwef;usaom vef'efESifh yJ&pfûrdUrsm;rSmrl yifv,fauGU a&aEG;
pD;aMumif; jzwfpD;&ma'oteD;jzpfaeí a&rcJay/

yifv,f'Da&onf a&wdrfaom jrpf0rsm;udk jzwfí oabFmBuD;rsm; tvG,f
wul 0ifa&mufEkdif&ef a&ao&ufrsm;rSty wpfaeYvQif ESpfBudrfrQ taxmuftul
ûyay;ae\/ acgif;avmif;yHkoP²meft0us,fNyD; txufbuf½SL;í usOf;ajrmif;oGm;aom
jrpf0rsm;ESifh jrpfqHk;ydkif;wdkYwGif 'Dwufonfhtcg a&wHwdkif;BuD;t&Sdef jyif;pGma&GUvmonfh
yrm awGUMu&onf/ xdkodkY 'DvHk;½dkufonfudk b&mZD;EkdifiHtarZHkjrpf0? w½kwfEkdifiH
,efpDusKdifjrpf0? NAdwdefEdkifiH qJAef;jrpf0? jyifopfEkdifiH pdef;jrpf0ESifh jrefrmEdkifiH ppfawmif;
jrpf0wdkYwGif awGUMu&onf/

xkdodkY yifv,fa&vIdif;? ork'́&ma&pD;aMumif;ESifh 'Da&wkdYu obm0ay;wm0ef
udk tqufrjywfxrf;aqmifaeMupOf ypdzdwfork'́&mtv,fydkif;? tDauGwmwpfavQmuf
ü ESpfESpfrS ckepfESpfvQifwpfBudrfus jzpfay:wwfaom t,fvfeDndK3 a&ylpD;aMumif;

1/ Gulf Stream 2/ Labrador 3/ EL Nino
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u urÇma'otESHUtjym;wGif vGefuJaom rkd;av0otajctaersm;udk jzpfay:aponf/
t,fvfeDndKtiftm;jyif;jyif;jzpfay:onfhESpfwGif jrefrmEdkifiHodkYY taemufawmif

rkwfoHkav t0ifaemufusNyD; txGufapmwwfí rkd;Owkwkdawmif;onf/

(c) a&cJjyif? a&cJjrpfwkdY\pGrf;aqmifrI

ajrmuftar&duwdkufESifh Oa&mywkdufwkdY\ ajrrsufESmjyiftrsm;pkonf
jrifhrm;aom awmifukef;rsm;jzifh edrfhcsnfjrifhcsnfjzpfaeum tdkifrsm;udkvnf; ae&m
tESHUawGUMu&onf/ urÇmhrsufESmjyifudk þodkYjzpfatmif rnfokdYaom pGrf;tm;&Sifu
zefwD;vkdufoenf;/ EIdif;r&onfh tiftm;ESifhûydifbufuif;aom ZGJeyJ ydkif&Sifyifjzpfonf/

vGefcJhaom ESpfaygif; 50000 cefY? aemufqHk; a&cJacwftwGif;u Oa&my
ajrmufydkif;? uae'gEkdifiHwpfckvkH;ESifh tar&duefjynfaxmifpkajrmufydkif;a'o trsm;
pkwkdYonf wpfrkdifru xlxJaom a&cJjyifBuD;rsm; zHk;tkyfaeqJjzpfonf/ xdka&cJjyif
BuD;rsm;onf ukef;ajray:wGif tpdkiftcJvdkuf awmifbufodkYwa&GUa&GUpD;oGm;vkduf?
ajrmufbufodkYwjznf;jznf;jyefqkwfvkdufjzifh ESpfaygif;axmifaygif;rsm;pGmtwGif;
tBudrfBudrftcgcg jzpfay:cJhonf/ xdka&cJjyifatmufwGif epf0ifaeonfh ausmufwHk;
ausmufcJrsm;u ajrjyifudk usm;vQmjzifh wkdufouJhokdY wkdufypfMu&m ajrrsufESmjyif
taetxm;udk rsm;pGmajymif;vJoGm;aponf/

a&cJjyifBuD;rsm;\ awmifbuftzsm;onf a&GUvsm;vmonfESifhtrQ ajrmuf
bufrSausmufwHk;ausmufcJrsm;udk wGef;xdk;í awmifbufodkY o,f,loGm;cJhMuonf/
awmifbuftzsm;rS pwifNyD; t&nfaysmfí jyefqkwfoGm;aomtcg ajredrfhcsKdifh0Srf;
a'orsm;wGif tif;tkdifrsm;jzpfay:usef&pfcJhonf/ ausmufwHk;ausmufcJ? ajrpmtrIduf
o½kdufrsm;onfvnf; [kdwpfpkonfwpfpkjzifh jyefYusJum usef&pfcJhonf/ odkYtwGuf
puif'Dae;AD;,m;a'orS ausmufwHk;ausmufcJrsm;udk NAdwdef? *smreDESifh ydkvefEkdifiHwkdYwGif
awGUMu&onf/

þae&mwGif wpfckar;p&mjzpfvmjyefygonf/ onfrQ rsm;jym;onfh ausmuf
wHk;ausmufcJrsm;jzpfvmatmif rnfolawGu ausmufawmifausmufwHk;BuD;rsm;udk xkcGJ
cJhMuoenf;/ a&rsm;yifjzpfonf/ ausmufawmif? ausmufwHk;BuD;rsm;\ tacgif;
taygufESifh wGif;rsm;? uvdkPfrsm;xJodkY a&muf&SdoGm;aom a&rsm;at;cJvmaomtcg
xkxnffyrmPwkd;vmNyD; tifESifhtm;ESifh azmif;um;vmí ausmufawmif ausmufwHk;
BuD;rsm; uGJaMuNyD; ausmufwHk;ausmufcJrsm;jzpfoGm;Mu&onf/



jrefrmh a&t&if;tjrpf 75

wcsKdUaom awmifrsm;udk a&cJjrpfrsm;u tbufbufrS ESpfaygif;rsm;pGm

wkdufpm;NyD; xdkawmifrsm;\xdyfzsm;ydkif;udk tzsm;cRefcRefjzpfap? OD;csKdoP²mefjzpfap

jzpfoGm;ap&ef ZGJaumif;aumif;jzifh vkyfay;wwfMu\/ awmifwef;wcsKdUudkrl vToGm;yrm

jzpfoGm;ap\/ awmifwef;wpfck\ab;wpfzufwpfcsufpDrS pD;vmonfha&cJjrpfESpfck

onf xdyfzsm;csif;qufrdygu usOf;ajrmif;rwfapmufaom awmifMum;vrf;wpfckudk

jzpfay:ap\/ a&cJjrpfonf awmifMum;wpfckudk pD;qif;&mwGif ausmufawmifrsm;rS

uGJaMuaeaom ausmufwHk;rsm;udk vG,fvifhwulo,faqmifoGm;um pD;qif;&m

wpfavQmufü csKdifhBuD;rsm;udk jzpfay:ap\/ xkdcsKdifhBuD;rsm;onf aemufydkif;wGif a&jynfh

oGm;í twef;vkdufjzpfaeonfh a&tkdifBuD;rsm;jzpfvmMu\/

urÇmajr\ atmufcHausmufom;ay:aeonfhae&mrsm;üyif a&cJjrpfonf

ajrjyifudk acsmrGwfoGm;atmif ESpf&Snfvrsm; wkdufpm;ypfcJhMuonf/ okdYaomf wcsKdUae&m

rsm;wGifrl ruRrf;usifaom yef;ykq&muJhodkY jcpf&myGef;yJh&mrsm;udk jzpfay:ap\/ xdkuJhodkY

aom jcpf&mrsm;onf atmufcHausmufom;ü ajrmif;rsm;ozG,fjzpfoGm;&m ESpfaycefYeufí

oHk;ayrQus,fonfudk tar&duefEkdifiH? tkd[kdif;½kd;jynfe,f? qif'yfuD
1 
ajrmufbuf

at&DtkdiftwGif;rS u,fvDuRef;ü awGU&\/ uae'gEkdifiH rufuifZDawmifMum;
2 
a'o

wGifrl ay 50 rQeufí ay 150 rQus,fonfhajrmif;rsm;yifawGU&\/

uae'gEdkifiHwGif ae&muGufusm;awGU&aom tkdifBuD;tdkifi,frsm;rSmvnf;

a&cJjrpfrsm;aMumifh ay:aygufcJh&onf/ xdktkdifrsm;onf a&cJjrpfrsm; t&nfaysmfjyefqkwf

oGm;aomfvnf; ESpfaygif;rsm;pGm qufvufusef&SdcJhonfh a&cJbavmufwHk;BuD;rsm;aMumifh

jzpfay:vmMu&onf/

,cktcsdefwGif awmifay:a&cJjrpfrsm;rSty a&cJjrpfrsm;urÇmhajrjyifudk tusKd;

roufa&mufEdkifawmhbJ jyefvnfqkwfcGmoGm;onfrSm ESpfumvaomif;csDMumanmif;

cJhNyDjzpfonf/ a&cJacwfwpfckxyfrHa&mufvmOD;rvm; [laomar;cGef;udk ,aeYwkdifatmif

uGJuGJjym;jym;rajzEkdifMuao;ay/ rnfokdYyifjzpfapumrl tcJtoGifESifh a&vkyfaqmif

cJhaom urÇmajr yHkazmfa&;wm0efudk t&nftoGifjzifh a&uqufvufxrf;aqmif

aeqJjzpfonf/

1/ Sandusky 2/ Mackenzie Velley
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(*) jrpfa&acsmif;a&rsm;\pGrf;aqmifrI

jrpfrsm;wGif pOfqufrjywfZGJaumif;aumif;jzifh vkyfaqmifay;&onfh wm0ef

oHk;&yf&Sdonf/ xdkwm0efrsm;rSm ausmufESifh ajrqDvTmwkdYudk wkdufpm;jcif;? wkdufpm;xm;

onfht&mrsm;udk o,faqmifjcif;ESifh o,faqmifvmonfht&mrsm;udk ydkYcsay;jcif;wkdYjzpf

onf/ þokdYvkyfaqmifrIaMumifh ESpfaygif;rsm;pGm Mumjrifhaomtcg ukef;jrifhrsm;onf

vGifjyifjzpfvkeD;yg;tajcodkY ajymif;vJoGm;&\/

jrpfa&u o,faqmifvmaom ausmufwHk;ausmufcJrsm;udk 0ef[kac:\/

jrpf\0efonf jrpfaMumif;\atmufcif;ESifh eHab;ESpfbufudk wkdufpm;avh&Sdonf/

þodkYwkdufpm;jcif;jzifh o,faqmifvmaom ausmufwHk;rsm;onfvnf; ausmuftydkif;

tptjzpf ûyduGJí jrpfwpfavQmufwGif ykdí ydkí ao;i,fvm\/ jrpfa&onf

BuD;aomausmufwHk;rsm;udk jrpfatmufcif;wpfavQmufvdrfhoGm;apNyD; ao;i,faomtrIef

rsm;udk ,if;ESifhtwl arsmygaponf/ jrpfa&pD;EIef; ydkrsm;av 0efydkrdko,faqmifEdkifav

jzpfonf/

jrpfzsm;ydkif;onf jrpfwpfckwGif tjrifhqHk;tydkif;jzpfí jrpfa&pD;EIef;trsm;qHk;

tydkif;vnf;jzpfonf/ odkYtwGuf xdktydkif;wGif jrpfa&onf a'gifvkdufwdkufpm;

tm;aumif;ojzifh jrpfcsKdifhaMumif;udk eufNyD; usOf;ajrmif;oGm;apum csKdifhaMumif;ab;

ESpfbufudkvnf; rwfapmufoGm;ap\/ odkYjzpfí jrpfcsKdifhaMumif;\ uefYvefYjzwfyHkrSm

t*FvdyfpmvHk;ADGyHkoP²mefqefqefjzpfoGm;avh&Sdonf/ jrpfnmykdif;wGif jrpfonf

jrpfaMumif;tvkduf qifajcavsmapmufwwfonfhtjyif acsmufrsm;? a&arSmfrsm;?

a&wHcGefrsm; jzpfay:wwfonf/

jrpfv,fydkif;ta&mufwGif jrpfzsm;ydkif;xufedrfhoGm;ojzifh a&pD;EIef;ydkaES;

oGm;avh&Sdonf/ odkYtwGuf a'gifvkdufwkdufpm;avsmhenf;oGm;NyD; jrpfzsm;ydkif;rS

o,faqmifvmcJhaom tenftrsm;tjym;udk ykdYcsay;onf/ a'gifvdkufwkdufpm;rI

enf;oGm;aomfvnf; ab;wkdufwkdufpm;rIydkvmí jrpfaMumif;ykdus,fNyD; auGUaumufrIrsm;

vm\/ jrpfauGUrsm;
1
 wGif wkdufpm;rIonf tcGufauGUurf;½kd;bufü tcHk;auGUurf;½kd;rSm

xuf ydkrsm;onf/ tcHk;auGUurf;½kd;bufwGif tenfrsm;usqif;NyD; aomifrsm;yif
xGef;vmwwfonf/ jrpfauGUwpfckyHkudk yHk (4-2) ü azmfjyxm;onf/

1/ Meanders
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jrpfauGUrsm;ydkauG;vmaomtcg jrpfauGU\t&if;ykdif;ESpfckonf wpfckESifh
wpfckydkrdkeD;uyfvmwwf\/ jrpfa&tvGefwufcsdefwGif jrpfa&onfjrpfauGUtwkdif;
rpD;awmhbJ jrpfauGUtMum;&Sd usOf;ajrmif;aom ukef;ajrudkjzwfí pD;qif;\/ ESpfumv

&SnfMumvmaomtcg jrpfauGUonf jrpfrrS uGJoGm;í jrpfusKd;tif;
1 
tjzpfokdY ajymif;vJ

oGm;&onf/ yHk (4-3) wcsKdUjrpfauGUrsm;onf wjznf;jznf; jrpfatmufydkif;okdYa&GUvsm;
oGm;wwf&m jrpfcsKdifh0Srf;onfvnf; wjznf;jznf;us,fvmavh&Sdonf/ jrpfv,fuRef;rsm;
jzpfay:vmNyD; jrpfaMumif;rsm;uGJum pD;qif;wwfonf/

jrpfaMumif;tv,fydkif;ESifh atmufydkif;wkdYwGif jrpfatmufcif;ESifh jrpftem;
0ef;usifü tenfrsm;usqif;rIrsm;í jrpfMurf;jyifESifh jrpfurf;yg;onf ywf0ef;usifae&m
rsm;xuf jrifhaewwfNyD; jrpfa&jyifonfvnf; a&rsm;csdefü ywf0ef;usifxufjrifhaewwf
\/ jrpfaMumif;atmufykdif;ü jrpfa&jyifonf yifv,fa&jyifxuf tenf;i,fomydkjrifh
onf/ okdYtwGuf jrpfa&pD;EIef;enf;NyD; a'gifvkdufwkdufpm;rIr&SdawmhbJ ab;wkdufom
wdkufpm;Ekdifawmhí jrpf0Srf;ydkus,fvmonf/ jrpfcGJrsm;vnf; ydkrsm;vmum jrpfcGJwcsKdUonf
yifv,ftxdpD;qif;Muonf/ jrpf0wGif ydkYcsaomtenf;rsm;udk ukefpifatmif o,faqmif
&Sif;vif;ay;Ekdifaom yifv,fa&pD;aMumif;r&Sdygu jrpfcGJjzmxGufrIESifh jrpfcGJrsm; jyefvnf
yl;aygif;rIrsm; jzpfay:aeonfh jrpf0uRef;ay:jzpfay:vmcJhonf/ yHk (4-4)

uREfkyfwkdY\jrpfBuD;r[m{&m0wD\jrpf0onf vGefcJhaomESpfaygif; 300000
cefYu ,aeY jynfûrdU&Sd&mae&mteD;üom &Sdao;onf/ yifv,furf;pyfonfvnf;
xdkae&mwGifom &Sdao;onf/ {&m0wDjrpfa&u jrpfnmbufqDrS wkdufpm;o,f,lvm
aom tenfrsm;udk rem;raepOfqufrjywfydkYcsay;jcif;jzifh yifv,fbufodkY ukef;ajr
wkd;csJUvmcJhonf/ ESpfaygif;oHk;odef;ausmf ZGJaumif;aumif;jzifh tenfrsm;udk o,f,lykdYcs
ay;cJh&m ukef;ajru yifv,fbufodkY rkdif 200 ausmfrQ qefYxGufvmovkd {&m0wDjrpf
onfvnf; rkdif 250 ausmfru &SnfxGufvmNyD; jzpfonf/ jrpfaMumif;wkdawmif;pOfu
wkd;csJUonfhEIef; rrsm;vSaomfvnf; jrpfaMumif;&SnfvmonfESifhtrQ wkd;csJUEIef;onfvnf;
rsm;vmonf/ ,cktcsdefwGif {&m0wDjrpf0uRef;ay:onf yifv,fbufodkY wpfESpfvQif
ay 200? ESpfwpf&mvQif 3 'or 79 rkdifEIef;jzifh wkd;csJUvsuf&Sdonf/

aemifESpfumvaxmifaygif;rsm;pGm Mumvmaomtcg ,aeYjrpf0uRef;ay:tp
jzpfaeonfh [oFmwûrdUywf0ef;usifukef;ajronf jrpf0uRef;ay:tpr[kwfawmhbJ

1/ Oxbow lake
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,aeY jynfûrdUuJhodkY ukef;wGif;ususa'ojzpfoGm;vdrhfrnf/ &efukef? rtlyif? ykodrfwpf0kduf
onfom jrpf0uRef;ay:tpjzpfvmayawmhrnf/ &efukefûrdUonfvnf; yifv,f0rS
,aeYuJhodkY rkdif 20 ausmfom uGmvSrf;awmhrnfr[kwfbJ rkdif 100 ausmfru uGm
vSrf;oGm;ayrnf/ þodkY ESpfaygif;odef;aomif;csDum ZGJaumif;aumif;ESifh vkyfaqmif
aeaom jrpfa&\ jrpf0uRef;ay:wkd;csJUa&;vkyfief;onf jrpf0ü tenfykdYcsvmonfudk
ûzdzsufay;rnfh yifv,fa&pD;aMumif;ESifh awGUrSom &yfwefYoGm;ayawmhrnf/

(C) ajratmufa&\pGrf;aqmifrI

jrpfa&u a&tvHk;t&if;jzifh t&Sdeft[kefoHk;um wkdufpm;o,f,lydkYay;í
obm0wnfaqmufrIvkyfief;rsm;udk pOfqufrjywfvkyfaqmifae\/ ajratmufa&url
wjznf;jznf;wa&GUa&GUjzifh tEkpdwfjc,frIef;rIrsm;udk yef;ykq&mwpfa,mufyrm
pOfqufrjywfxkqpfvsufaeonf/

ajratmufa&onf acszsufwkdufpm;jcif;? aysmf0ifapNyD; o,faqmifjcif;?
yHkaqmifcJzGJUí ydkYjcif;ponfhvkyfief;rsm;udk aqmif&Gufí ausmufrsm;udk ûyjyifajymif;vJypf
onf/ xHk;ausmufa'orsm;wGif rsKdaygufrsm;? vkdPf*lrsm;? csKdifh0Srf;BuD;rsm;? ajratmuf
acsmif;rsm;? obm0wHwm;rsm;? ausmufpufyef;qGJ

1 
rsm;ESifh ausmufpufrkd;arQmfrsm;

2

xHk;ausmufwkdifrsm;? Murf;wrf;aom ajrrsufESmjyifrsm;? usOf;ajrmif;rwfapmufaom
csKdifh0Srf;rsm;? urf;yg;apmufrsm;ponfhxl;jcm;aom ukef;ajrtoGifoP²mefrsm;ukd ûyjyif
ajymif;vJjzpfay:aponf/

urÇmhajrrsufESmjyifwGif xl;jcm;qef;Mu,fonfh *lBuD;rsm;? OrifvkdPfacgif;BuD;
rsm; obm0tavsmufjzpfay:ae\/ rD;awmifrSxGufaom acsmfjr§Kyfrsm;? ausmuf&nfrsm;
aMumifh jzpfay:onfh *lESifh OriftcsKdUrSty usef&Sdaom  obm0*lESifh OrifvkdPfacgif;
tm;vHk;onf yifv,fa&vIdif;ujzpfap? ajratmufa&ujzpfap ESpf&Snfvrsm;
ZGJaumif;aumif;jzifh wnfaqmufcJhjcif;omjzpfonf/ yifv,fa&vIdif;u wnfaqmufcJh
aom *lrsm;? vdkPfrsm;rSmyifvQif ukef;ajrwkd;csJUvmí ukef;wGif;usus jzpfoGm;onfhtcg
twGif;ykdif;tEkpdwfjc,forIrsm;udk ajratmufa&uyif qufvufwm0ef,l aqmif&Guf
ay;&onf/

ajrBuD;xJodkY pdrfh0ifaom rkd;a&rsm;onf edrfhusaomae&mwpfae&m&mwGif
pkaygif;0ifa&mufí xHk;ausmufrsm;udk yxrvkdufí pm;\/ xdkodkY wjznf;jznf;

1/ Stalactite 2/ Stalagmites
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pm;&mrS rmírpm;Edkifaom ausmufvTmausmufom; ausmufpkdifausmufcJrsm;ESifh awGUaom
tcg ajrrmajrcJrsm;udkcsefvSyfNyD; ajraysmhudkomavQmufípm;jyefonf/ umv&SnfMum
aomtcg <uufwGif;*,faygufoP²mefrS *lBuD;rsm;? vkdPfacgif;BuD;rsm; jzpfvmMu
onf/

trSeftm;jzifh a&oefYoefYwGif xHk;ausmufonf raysmf0ifEkdifí wkdufpm;&ef
rvG,fulvSay/ odkYaomf xHk;ausmufcsyfrsm;yg&Sdonfhajray:odkY rkd;&Gmusaomtcg
rkd;a&xJwGif avxJrS umAGef'dkifatmufqkd'f"mwf tenf;i,fygvm\/ xdkYaemuf
tyifrsm;\tjrpfrsm;rS umAGef'dkifatmufqkd'fwcsKdU xyfrHaysmf0ifjyef&m umAGefepftufppf
taysmhpm;jzpfoGm;onf/ xdkokdY tufppftaysmhpm;jzpfoGm;onfh a&rsm;ESifh xHk;ausmuf
(u,fvfpD,HumAGefedwf)

1
awGUaomtcg "mwfûyNyD; a&wGifaysmf0ifonfh u,fpD,rfbkdif

umAGefedwf
2 
 jzpfoGm;aomaMumifh wkdufpm;cH&awmhonf/ odkYjzpfí ajratmuf&SdtufuGJ

aMumif;rsm;? tacgif;taygufrsm;txJodkY tufppftaysmhpm;jzpfaeonfh a&rsm;a&muf&Sd
oGm;aomtcg BuD;rm;onfhvdkPf*lBuD;rsm;? OrifvkdPfacgif;rsm; jzpfvmonftxd
xHk;ausmufrsm;udk wpfpwpfpwkdufpm;ypfawmhonf/

*lBuD;rsm;? vkdPfacgif;BuD;rsm;jzpfvmNyD;aemuf *ltwGif;ykdif; tEkpdwfjc,frIef;rI
udk tufppftaysmhpm;jzpfaeonfh xkdajratmufa&uyif qufvufvkyfaqmifay;onf/
*ltrkd;ay:rS wpfpufwpfpufpdrfhxGufvmaom a&wGif u,fvfpD,rfbkdifumAGefedwfrsm;
aysmf0ifygvm\/ xdka&tcsKdUtaiGUjyefaomtcg umAGef'dkifatmufqdk'f jyefxGufoGm;NyD;
xHk;ausmufjzpfonfhu,fvfpD,rfumAGefedwf jyefjzpfvm\/ odkYtwGuf xkda&pdrfhxGuf&m
ae&mwGif xHk;ausmuftcsKdUuyfusef&pf&mrS wpfpwpfppHkrdvmí a&pufus&mtwkdif;
xHk;ausmufwkdifjzpfvmum trkd;rSatmufodkY wjznf;jznf;wGJ&&GJusqif;vmavonf/
þodkYaom ausmufwkdifrsm;udk ausmufpufyef;qGJ[kac:\/

atmufodkYusqif;vmonfh a&pufESifhtwlygvmaom u,fvfpD,rfbkdif
umAGefedwfonfvnf; xkda&puftaiGUjyefoGm;onfhtcg xHk;ausmuftjzpfusef&pfcJhonf/
xdkodkY a&pufrsm; uszefrsm;vwfaomf xHk;ausmufrsm; wjznf;jznf;pkrdvmNyD; ESpfaygif;
&SnfMumvmaomtcg jzLazG;aom ausmufwkdifBuD;rsm; ajrrSaygufvmonfhyrm tay:
odkYwpfpwpfpxdk;wufvmonf/ tcsKdUaom *lrsm;wGif tay:rSwGJ&&GJusaeaom ausmuf
pufyef;qGJESifh atmufrSxdk;xGufaeaom ausmufpufrkd;arQmfwkdY xdvkxdcifjzpfaeonfukd
vnf;aumif;? wpfqufwpfpyfwnf;jzpfoGm;onfudkvnf;aumif; awGUMu&onf/

1/ Limestone (Calcium carbonate) 2/ Calcium bicarbonate
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txufyg *ltwGif; tEkpdwfwnfaqmuf&onfhvkyfief;rsm;udk ajratmufa&
u tcsdefumvrnfrQMumatmif vkyfaqmifay;&oenf;/ xHk;ausmuftpkta0;uav;
wpfvufrESpfvufrrQ jrifhwufvmap&ef ajratmufa&u ESpfwpf&mrQ vkyfaqmifay;
&onf/ wpfayrQ cRefxGufvmatmif ESpfwpfaxmifMumEkdif\/ 10 ayrQ&Snfonfh
ausmufpufyef;qGJwpfckjzpfvm&ef ajratmufa&u ESpfwpfaomif;Mumonftxd ZGJ
aumif;aumif;jzifh ykHazmfay;&onf/

txufygtwkdif; ajratmufa&\*lrsm; xGif;azmufNyD; ausmufyef; ausmuf
wkdifrsm;jzifh wefqmqif,ifxm;rIrsm;udk urÇmhxHk;ausmufajra'owkdif;vdkvdkrSm awGU&
onf/ tDwvD? *&d? ,cif,l*dkqvmAD;,m;wGif yg0ifaomEkdifiHrsm;? jyifopf? pydef?
MopaMwvD;,m;? ruúpDudk? usLbm;? jyLwkd&D;udk;ESifh tar&duefjynfaxmifpkta&SUydkif;

wkdYwGif trsm;qHk;awGU&onf/ tar&duefjynfaxmifpk? uifwyfuDjynfe,f&Sd rr®wf*lBuD;
1

rSm urÇmhtBuD;qHk;*lBuD;jzpfonf/ 10 rkdifcefY&Snfvsm;í {&d,m 79 pwk&ef;rkdif&Sdonf/
0uFbmuJhokdY auGUaumufaeaom *lwGif;vrf;rsm;rSm rkdif 30 cefYS&Snfonf/ tus,fqHk;
ae&mwGif ay 300 cefYus,f0ef;\/

jrefrmEdkifiHwGifvnf; xHk;ausmufawmiftcsKdUwnf&Sd&m ta&SUbufukef;jrifh
a'owGif ajratmufa&\vuf&mjzpfaom *lrsm;? vkdPfOrifrsm;udk trsm;qHk;awGU
&onf/ ucsifjynfe,f? aemifrGefûrdUe,f&Sd xe*l? ac:bl'JûrdUe,f&Sd &D;'rf;*l? &Srf;jynfe,f
awmifBuD;ûrdUe,f&Sd wif;tdrf*l? &GmiHûrdUe,f&Sd jy'g;vif;*l? yif;w,ûrdUe,f&Sd a&TOrif*l?
jyifOD;vGifûrdUe,f&Sd ydwfcsif;ajrmif*l? u,m;jynfe,f vG,faumfc½kdif&Sd Muyf*l?
u&ifjynfe,f&Sd q'́gef*l? zm;uyf*l? rGefjynfe,f&Sd c½Hk*lwkdYrSm xif&Sm;onf/ jy'g;vif;*l
onf &GmiHûrdUe,f? anmifMuwfaus;&GmESifh av;rkdiftuGmawmifurf;yg;,Htjrifhay
70 cefYwGif awmifbufodkY rsufESmrlwnf&Sdonf/ *ltrSwf (1) ESifh (2) ESpfck&Sd&m
trSwf (2) uykdBuD;onf/ trSwf (1) wGif ausmufacwfvlom;rsm; aexdkifcJhonf/

ausmufacwfvufeufrsm;omru *leH&Hyef;csD 12 yHkudkvnf; awGU&onf/

(i) a&aiGUa&pufa&aygufwkdY\ pGrf;aqmifrI

a&aiGUrSm tb,fodkYaom tiftm;&SdEkdifygrnfenf;/ j'yf0w¬KtpdkiftcJ

r[kwfygbJvsuf tb,fodkYaomudpörsm;udk pGrf;aqmifay;Ekdifrnfenf;/

1/Mammoth Cave
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yxrar;cGef;\tajzudk od&Sdvdkygu tvG,fwulprf;oyfMunfhEkdifonf/

oHjzLbl;vGwfwpfvHk;wGif a&udkoifh½Hkxnfhí tvHkydwfNyD; rD;jzifh usKdufusKdufqlatmif

usKdyg/ a&qlvmonfhtcg bl;wGif;&Sda&onf a&aEG;aiGUjzpfvmrnf/ bl;xJü a&aEG;aiGU

tqrwefrsm;vmvQif bl;onf a&aEG;aiGUzdtm;udk rcHEkdifawmhbJ uGJxGufoGm;onfudk

awGU&ayvdrfhrnf/ bl;xJü a&aEG;aiGUzdtm;rsm;jym; vm&jcif;rSm a&onf a&aEG;aiGU

tjzpfodkY ajymif;vJoGm;aomtcg rlvt&G,fxuf tqaygif; 1670 rQBuD;rm;vmjcif;

aMumifhjzpfonf/ þodkY BuD;rm;vmonhftcg bl;twGif;ae&mrSm tvGefusOf;aeí

a&aEG;aiGU\zdtm;udk rcHEkdifawmhbJ bl;uGJxGufoGm; &jcif;jzpfonf/

'kwd,ar;cGef;rSmvnf; a&S;ESpfaygif;ESpf&mausmf ESpf&mhig;q,fcefYuyif azmfjy

NyD;jzpfonf/ 1769 ckESpfü paumhvlrsKd; *sdrf;0yf
1 
 (1736-1819) \ a&aEG;aiGU

tiftm;oHk; tif*sifpufay:aygufvmNyD;onfh tcsdefrSpwifí tqkdygpufrsKd;udk toHk;ûy
vsuf rD;&xm;? rD;oabFmrsm; ckwfarmif;vmcJhMuonf/ rqkdpavmuf a&aEG;aiGUzdtm;
xkwfay;Ekdifonfh bdGKifvmtkd;rS aygifcsdefaxmifcsDaom zdtm;ay;Ekdifonfh bGdKifvmtkd;rsm;
txd xkwfvkyfí pufrIvkyfief;trsKd;rsKd;ü oHk;pGJvmcJhMuonf/ wpfzef 1884 ckESpfwGif

a&aEG;aiGUoHk;wmAdkif&[wftif*sifpufudk t*FvdyfvlrsKd; qmcsm;vfygpif
2 
u wDxGifvkduf

EkdifcJhjyef&m yifv,ful;oabFmBuD;rsm;ESifh vQyfppf"mwftm;ay;½HkBuD;rsm;wGif toHk;ûy
vmEkdifcJhonf/ acwfopfa&aEG;aiGUoHk; wmAdkiftif*sifpufBuD;rsm;onf jrif;aumifa&
325000 tiftm;ESifhnDonfhtiftm;&Sdonf/

txufyg wmAdkiftif*sifpufBuD;\tiftm;onf vlom;wkdYrxdef;csKyfEkdifao;
aom obm0t& jyifywGif jzpfay:aeonfh a&aiGU\tiftm;ESifh EIdif;pmvkdufygu
trIeftrTm;uav;rQomjzpfoGm;ayvdrfhrnf/ yljyif;onfhaEG&moDaeYwpfaeYrSm aumif;uif
xufokdY xkd;wufaeaom rkd;wdrfawmifBuD;wpfckrS a&aiGUrsm;u xkwfvTwfvdkufaom
atmif;ylpGrf;tifpkpkaygif;yrmPonf tEkjrLAHk;BuD;wpfvHk;rS xkwfvTwfonfh pGrf;tifESifh
wlnDayonf/ tu,fíom tqkdygpGrf;tifrsm;udk AHk;wpfvHk;twGif;pkpnf;xm;Edkifrnf
qkdygu tEkjrLAHk;BuD;yrm zsufqD;rItEÅ&m,fay;Edkifayvdrhfrnf/ odkYjzpfvQif rkd;wdrfawmif
BuD;rsm; txyfxyf0ef;&HzGJUpnf;jzpfay:aeonfh [m&Dudef;rkefwdkif;BuD;wpfckrS xGufay:
vmonfh pGrf;tifonf tb,frQavmufBuD;rnfudk rSef;MunfhEkdifygonf/

1/ James Watt 2/ Sir Charles Parsons



82 jrefrmh a&t&if;tjrpf

ork'́&ma&vdIif;? a&cJjyifa&cJjrpf? jrpfa&acsmif;a&ESifh ajratmufa&wkdYonf
,if;wkdY\ j'yf0w¬KxkxnfyrmPudk t"dutm;udk;NyD; urÇmajrjyifudk ûyjyifajymif;vJap
onf/ a&aiGUrSmrl ,if;\xkxnfyrmPomru twGif;ü atmif;aeaom atmif;yludkyg
toHk;csí urÇmh&moDOwktrsKd;rsKd;ESifh a'otvdkufrkd;av0otajctaetrsKd;rsKd;udk zefwD;
ay;aeonf/

urÇmhajrjyifa&jyifrS a&rsm;udk aerStyl&Sdefu a&aiGUtjzpf ajymif;ap&mü
jzpfay:vmonfh a&aiGUwGif atmif;yl[kac:onfh tylrsm; ckdatmif;yg&SdoGm;\/ txufodkY
taMumif;wpfckckaMumifh jrifhwufoGm;aomtcg tqkdyga&aiGUrS atmif;yludk vufcH&&Sd
xm;onfh yrmPtwkdif; jyefxkwfay;um a&0wfa&rIefjyefjzpfoGm;onf/ xdka&0wf
a&rIefoef;aygif;rsm;pGm pkpnf;NyD; wpfpkwpfa0;wnf;jzpfoGm;ygu wdrftjzpfjrifawGU&
onf/ þodkY a&aiGUwGif tylcdkatmif;aejcif;aMumifh avxkxJwGif &Sdaeaom a&aiGUrsm;\
armfvDusL;wkdif;onf avxJwGif &yfwnfaeonfh tylpGrf;tiftxkyfuav;rsm;ozG,f
jzpfaeMu\/ xdkodkYaom a&aiGUrsm;avxktwGif; tvHk;t&if;jzifh a&GUvsm;pD;qif;rIonf
urÇmh&moDOwktrsKd;rsKd;ESifh a'oqkdif&mrkd;av0otajctaetrsKd;rsKd;udk jzpfay:aponf/

wdrftwGif;u a&aiGUwpfjzpfvJ a&0wfa&rIefuav;rsm;onf wpfckESifhwpfck
xdrdckdufrdaomtcg yl;aygif;rdoGm;í a&pufuav;rsm;jzpfvmonf/ a&pufuav;rsm;
wpfckESifhwpfckyl;aygif;rdjyef&m a&pufa&aygufuav;rsm;jzpfvm\/ a&pufa&ayguf
uav;rsm; BuD;vmonfESifhtrQ av;vmí avu yifhwifrxm;EkdifawmhbJ ajrjyifodkY
rkd;pufrkd;ayguftjzpf&Gmusawmhonf/

&Gmusvmaom rkd;aygufuav;wkdif;onf wlao;ao;uav;wpfacsmif;yrm
xk½kdufojzifh trmqHk; ausmufom;udkyif tvGefw&mao;i,fvSaom trIefuav;rsm;
yJhxGufoGm;apEkdif\/ ajrvTmrsm;ay:odkY usa&mufaomf wGif;jzpfatmif azmufxGif;vkduf
NyD; avxJodkY trIeftrTm;rsm; vGifhpOfap\/ ajrwpf{uay:odkY wpfem&DvQif wpfvufr
EIef;jzifh rdk;onf;xefpGm&GmoGef;pOf usa&mufaom rkd;aygufrsm;\tiftm;onf jrif;aumif
a& 100 tm;&Sd armfawmfum;tif*sifudk jrefEIef;tom;ukefwifxm;onfESifhnDrQ\/
wpfem&D ESpfvufrEIef;txd tvGefonf;xefpGm&GmoGef;ygrl wpf{uus,f0ef;NyD; ckepf
vufrxlxJonfh ajrvTmBuD;wpfckvHk;udk tjrifh 258 aya&mufatmif yifhwifay;Edkifonfh
tiftm;odkY wpfem&DtwGif; BuD;xGm;a&muf&Sdvmayvdrfhrnf/

rkd;aygufwpfaygufajray:okdYus&mwGif wpfpwk&ef;vufrvQif 2 'or
3 aygifEIef;jzifh ajrjyifudk aqmifhavh&Sdonf/ wpf{u&Sdaom ajray:odkY rkd;wpfûydufyHkrSef
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&GmusvQif puúefYwkdif;puúefYwkdif;ü rkd;aygufaygif; 5 oef;rQ &Gmusavh&Sdonf/ odkYjzpfí
ajrjyifxuf&Sd tay:,HajrvTmudk rkd;a&u wkdufpm;&mü oef;aygif;rsm;pGmaom rkd;ayguf
rkd;pufuav;rsm;\xdk;ESufcsufu a&wGifaysmf0ifapum o,f,lydkYcsrIxuf ykdí t"du
usayonf/ þodkY xdk;ESufay;íom ajrrIefajrrTm;uav;rsm;jzpfvmum a&uaysmf0if
apNyD; o,f,lydkYcsay;Ekdifjcif;jzpfonf/

yHk (4-2) jrpfauGUwpfck\ ajrjyifnDyHkESifh uefYvefYjzwfyHk
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yHk (4-3) jrpfauGUrS jrpfusKd;tif;jzpfvmyHktqifhqifh

yHk (4-4) jrpf0uRef;ay:wpfckwnfaqmufjzpfay:vmyHk



tcef; (5)

tqHk;tprJh ZvoHo&m

tcef; (2) ESihf (3) wGif þurÇmBuD;ü a&onf rnfonfhae&mwGif

rnfodkYaomtoGifjzifh wnf&Sdaeonfukdazmfjyxm;&m a&\ urÇmajrwpf0Srf;ysHESHY

wnf&SdaeyHkrSm tvGefyiftcsKd;tpm;rnDrQbJ wpfzufapmif;eif;jzpfaeaMumif; awGU&ay

rnf/ þodkY a&\ tcsKd;tpm;rnDrrQ ysHUESHYaerIu a&S;acwfvlom;rsm;\ a&ESifhywfouf

aom todtjrifudk ½IyfaxG;apcJhonf/

olwdkYtjrifwGif rdk;&Gm½Hk? ESif;rsm;txyfxyfus½HkrQjzifh jrpfacsmif;? tif;tkdif?

a&wGif;a&uefrsm; a&jynfhrvmEkdfif[k &mpkESpfaygif;rsm;pGm rSwfxifvmcJhMuonf/

tay:,Htm;jzifh tpkdiftcJjzpfaeaomajrBuD;tm; a&udkpkyf,lol? a&udko,f,l

a&TUajymif;ay;oltjzpf ½IjrifvufcHEkdifjcif; r&SdcJhMuao;ay/ 17 &mpkESpfra&mufrDtxd

prf;a&wGif;a&rsm; rnfodkYrnfyHkjzpfay:vmonfudk vltrsm;u enf;vrf;ESpfrsKd;om

pOf;pm;rdMuonf/ enf;vrf;wpfckrSm tay:,HausmufvTmatmufwGif zHk;uG,faeaom

tvGefus,fjyefYonfh ajratmufa&csKdyifv,fBuD;rSwpfqifh jzpfay:vmjcif;jzpfonf/

aemufenf;vrf;wpfckrSm a&jzpfvmjcif;yifjzpfonf/ enf;vrf;ESpfckpvHk;rSm jynfhpHkjcif;

r&Sday/

17 &mpkta&mufwGifrl a&onf rdrduGef;ckd&mwpfckwnf;üom yHkaoum;us

wpfwrwfwnf;raebJ wpfae&mrSwpfae&modkY toGifwpfrsKd;rSwpfrsKd;odkY ajymif;í

vSnfhywfaeaMumif; vlwdkYodem;vnfvmcJhMuonf/ wpfenf;tm;jzifh ajym&vQif

a&\ ysHUESHrIrSm oHo&mvnfaeonfh oabm&SdaMumif; em;vnfvmcJhMuonf/
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ZvoHo&m[lonf

a&onf yifv,fESifh ukef;ajrwdkYqDrS taiGUjyefNyD; avxkxJodkY a&muf&SdoGm;

onf/ xdkYaemuf avxJrS rdk;ESifhqD;ESif;rsm;tjzpf&Gmusí ajrBuD;twGif; jyefvnf

a&muf&Sdonf/ xdkrS a&vrf;aMumif;rsm;twGif; a&muf&SdNyD;aemuf yifv,ftwGif;

jyefpD;0if\/

txufyg a&oHo&mvnfyHktMurf;zsif;udk 16 &mpkrwdkifrD ESpfaygif;rsm;pGm

uyif awG;ac:wwfolrsm;u odem;vnfxm;Muonf/ odkYaomf xdkacwfxdktcsdefu

oufaojyEkdifjcif;r&SdcJhMuí xkdt,ltqudktrsm;tm;jzifh vufoifhrcHMuay/ 17

&mpk ESpfv,fta&mufwGifrl jyifopfodyÜHynm&SifESpfOD;u jrpfa&acsmif;a&wkdY\ vQKUd0Suf

csufrsm;udkpl;prf;&SmazGazmfxkwfcJhonf/ yxruavmh'Dyga&mh1 (1613-1688) u

xkdvkyfief;udk pwifaqmif&GufNyD;rMumrD tuf'farrm&Da&mhwf2 uvnf; tvm;wl

aqmif&Gufvm\/

olwkdYonf jyifopfEkdifiH pdef;jrpf\ a&a0ukef;wef;3 twGif; rkd;&GmusrIESifh

pdef;jrpfrS yifv,fwGif;pD;0ifonfh a&xkxnfpD;EIef;wdkYudk wkdif;wm&,lcJhMuonf/

xdkwdkif;wmcsufrsm;onf twdtusr[kwfaomfvnf; a&S;vlrsm;\t,ltqudk acszsuf

EdkifNyD; rkd;&GmusrIwpfckwnf;uyif jrpfacsmif;rsm;pD;qif;rIjzpfay:&ef vHkavmufaMumif;

oufaojyEkdifcJh\/ xkdYtjyif prf;wGif;rsm;? a&wGif;rsm;udk jznhfqnf;ay;&eftwGufvnf;

a&vHkvHkavmufavmufusefaeao;aMumif; azmfxkwfjyEkdifcJhonf/ rm&Da&mhwfu

wpfqifhwufí rkd;a&onf &Gmusonfhae&mü atmufbufodkY pdrfhaygufuav;rsm;

yg&SdaomajrqDvTmudkjzwfí a&pdrfhr0ifEkdifonfh ausmufvTmqDa&mufonfhtxd

euf½Idif;pGmpdrfh0ifoGm;aMumif; xkwfazmfjycJhonf/

olwdkYESpfOD; azmfxkwfjyonfhtcsufrsm;wGif a&oHo&mvnfywfyHkudk &Sif;jy

Edkif&ef t"dutcsufwpf&yfvdkaeao;\/ xkdtcsufrSm rnfodkYaom t&if;tjrpfrsm;u

rkd;a&rsm;? qD;ESif;rsm;ukd rnfodkYjzpfay:aponf[laom tcsufyifjzpfonf/ odkYaomf

xdktcsufudkvnf; olwdk YESif hra&S;raESmif;rSmyif t*Fvdyfeu©wåaA'ynm&Sif

tuf'frefa[mav4 (1656-1742) u &Sif;jyEdkifcJhonf/ a[mavu þurÇmrS

1/ Claude Perrault         3/ Watershed
2/  Edme Mariotte         4/  Edmund Halley
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a&aiGUjyefonfh a&yrmPESifhnDrQaom a&yrmP&Sd rdk;ESifhqD;ESif;rsm;om þurÇmay:odkY

&Gmusonf[k xkwfazmfjycJh\/ a[mavonf oludk,fwdkifwDxGifxm;aomud&d,mjzifh

ajrxJ yifv,frSa&aiGUjyefEIef;ukdwkdif;wmí a&yrmPrnfrQ a&aiGUjyefonfudk

wGuf,l\/ xkdyrmPudk ajrxJyifv,ftwGif;odkYpD;0ifaom pkpkaygif; a&yrmPESifh

EIdif;,SOf&m rsm;pGmruGmjcm;aMumif;awGU&\/

a&S;acwftqufqufu ya[VdyrmjzpfcJha&aom a&ysHUESHYyHkudk a&oHo&m

vnfrI,lqcsufjzifh ,cktcgajz&Sif;jyEkdifNyDjzpfonf/ jrpfacsmif;tif;tkdif? yifv,f

ork'´&mtwGif;rS a&wcsKdYonf taiGUjyefía&aiGUjzpfum avxkxJa&mufoGm;\/

ajrvTmtwGif;&Sd a&wcsKdUonfvnf; tyifrsm;uwpfqifh yifaiGUjyefía&aiGUjzpfum

avxJa&mufukef\/ xdka&aiGUrsm;onf aumif;uiftjrifhwpfae&mta&mufü aiGU&nf

zGJUí a&0wfrIefrsm;jzpfvmMuonf/ tqdkyga&0wfa&rIefrsm;onf aumif;uifxufwGif

wdrftjzpf&Sdae&mrS a&puf? a&ayguf? qD;ESif;ponfwdkYjzpfvmNyD; ajrjyifa&jyifay:odkY

&Gmusavonf/ ajrjyifay:odkY&Gmusaom a&wcsKdUonf jrpfacsmif;rsm;rSwpfqifh

yifv,fxJa&mufoGm;onf/ wcsKdUrSmrl a&aiGUyifaiGUjyefí a&aiGUjzpfoGm;um avxJ

jyefa&muf&jyefonf/ yifv,fork'́&mtwGif; a&mufvmaoma&rsm;onfvnf; taiGU

jyefía&aiGUjzpfum avxJjyefa&muf&jyefonf/ þodkYtm;jzifh a&onf tp? tv,f?

tqHk;r&Sdonfh oHo&mwpfckwGif xm0&vnfywfaeawmhonf/ (yHk(5-1))

txufygZvoHo&m[kac:onfh a&\ tajcajymif;vJrIoHo&mtwGif;0,f

tpOfwpdkufjzpfay:aeaom t"dujzpfpOfoHk;&yfrSm a&aiGUyifaiGUjyefjcif;1? aiGU&nfzGJU

jcif;2 ESifh &Gmusjcif;3 wdkYjzpfMuonf/ a&aiGUyifaiGUjyefjcif;onf wpfûydifwnf;

jzpfay:aeavh&Sdaom a&aiGUjyefjcif;ESifh yifaiGUjyefjcif;jzpfpOfESpfrsKd;udk ûcHiHkac:jcif;

jzpfonf/ a&rsufESmjyifwpfckrSjzpfap? pdkpGwfaom ajrjyifrSjzpfap? a&cJjyifrSjzpfap

taiGUjyefí a&aiGUjzpfum avxJa&muf&Sdjcif;rSm a&aiGUjyefjcif;jzpfonf/ ajrqDvTm

twGif;rSa&udk tjrpfrsm;upkyf,lNyD; t&Gufrsm;rSwpfqifh a&aiGUtjzpf avxkxJ

xkwfvTifhay;jcif;udk yifaiGUjyefjcif;[kac:onf/ (yHk(5-2))

1/ Evapotranspiration       2/ Condensation        3/  Precipitation
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aiGU&nfzGJUjcif;onf taiGUtjzpf&Sdaeaoma&aiGUrS t&nfjzpfaoma&tjzpfodkY

ul;ajymif;aomjzpfpOfyifjzpfonf/ tylcsdefa&cJrSwf (okn'D*&DpifwD*&dwf odkYr[kwf

32 'D*&Dzm&if[kduf) atmufodkYusNyD;rS aiGU&nfzGJUvQif t&nfb0ra&mufbJ qD;ESif;?

a&cJrIefponfwdkYjzpfoGm;onf/ a&aiGUtjzpfrS a&tjzpfodkYul;ajymif;&mwGif yxr

a&0wfa&rIefuav;rsm;jzpfvmNyD; wdrftjzpfpka0;aewwf\/

&Gmusjcif;onf wdrftjzpfpkpnf;aeaom a&0wfa&rIefuav;rsm;tcsif;csif;

aygif;pyfrdí a&aygufuav;rsm;? ESif;0wfESif;zwfuav;rsm; taMumif;wpfckckaMumifh

ydkrdkBuD;xGm;vmum avxkuqufvufyifhrxm;Edkifí ajrjyifokdYusa&mufvmonfh

jzpfpOfudk ac:jcif;jzpfonf/ xdkodkYusa&mufvmonfh t&nfodkYr[kwftcJjzpfaeonfh

a&udk &Gmusypönf;[kac:onf/ rdk;pufrIef1? rkd;aygufqD;ESif;? a&cJyGifh? ESif;vHk;

uav;rsm;2? a&cJvHk;uav;rsm;ESifh rdk;oD;ponfwdkYrSm &Gmusypönf;rsm;jzpfMu\/

Mum;jzwfjcif;rSm &Gmusvmonfhrdk;a&rsm;? qD;ESif;rsm;? ESif;zwfrsm;onf

ajrjyif ay:odkYwdkuf½dkufrusa&mufbJ opfyiftudkif;tcuft&Gufrsm;ay:odk Y

yxrusa&mufí wif&Sdaejcif;udk qdkvdkonf/ Mum;jzwfwm;qD;cH&aom a&wcsKdUonf

twefi,f MumvQif ajrjyifodkYusa&mufí tcsKdUrSmrl wdkuf½dkufa&aiGUjyefoGm;wwfonf/

a&aiGUyifaiGUjyefrIudk obm0yifudk,frsufESmjyifrsm;rS wdkuf½dkufwkdif;,l&ef

rvG,fulí oG,f0dkufwdkif;wmenf;trsKd;rsKd;udk toHk;ûyMuonf/ teD;pyfqHk;oG,f0dkuf

wdkif;wmenf;wpfckrSm yHk (5-3) ygtwdkif; ajrqDvTmbavmufwHk;3 udk toHk;ûyí

atmufygnDrQjcif;jzifh wGuf,ljcif;jzpfonf/

rdk;a&csdef=qif;a&4 + a&aiGUyifaiGUjyefa& + ajrqDvTmtpdk"mwftajymif;tvJ

rkd;&Gmonfhtcg rdk;a&csdefESifhpdrfh0ifusqif;a& (a&cHoHjzLyHk;odkYusqif;a&)

wdkYudk wdkif;wmonf/ ajrqDvTmbavmufwHk;udk rSefrSefcsdefay;jcif;jzifh ajrqDvTmtpdk"mwf

ajymif;vJonfhyrmPudk&onf/ xdkwdkif;wmcsufoHk;rsKd;udk nDrQjcif;wGifxnfhoGif;vdkuf

ygu a&aiGYyifaiGYjyefonfha&yrmPudk&onf/

 1/ Drizzle       2/ Snow pellets        3/ Lysimeter        4/ Runoff
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yHk (5-3) / / a&aiGUyifaiGUjyefEIef;wdkif; ajrqDvTmbavmufwHk;wyfqifyHk

ajrqDvTmbavmufwHk;ESpfckwyfqifjcif;jzifh a&aiGUyifaiGUjyef

EkdifpGrf;udk yQrf;rQwefzdk;&SmEdkifí ydkrdkwdusaomtajz&Edkifonf/

ZvoHo&monf a&aEG;aiGUtif*sifpufwpfvHk;ESifh tvm;oP²mefwl\/

aeu rD;zdkBuD;ozG,fjzpfovdk? ork'´&mESifh ukef;ajrBuD;u bGdKifvmtdk;yrmjzpfonf/

at;jronfh txufavxku taiGUudk t&nfzGJUaponfh aygif;cHud&d,mvdk ûyusifh

onf/ ZvoHo&mwnf;[laom xkdtif*sifBuD;onf olYtvkyfudk tvGefBuD;rm;aom

pau;t&G,ftpm;jzifh vkyfaqmifaeonf/ rkd;av0otajctaetrsKd;rsKd;udk jzpfay:

apNyD; &moDOwkudkzefwD;ay;onf/ ork'´&ma&pD;aMumif;rsm;udk vrf;ñTefay;um

awmifMum;vrf;rsm;udk jzwfazmufonf/ jrpf0uRef;ay:rsm;udk wnfaqmufay;onf

omru ukef;ajrxufwGif toufZD0rsm;udkwnfNrJaponf/

ZvoHo&mESifh þurÇm

a&oHo&mvnfrIu urÇmBuD;wpfckvHk;twGuf a&t0ifESifha&txGuf

nDrQapaomfvnf;? a'owpfckcsif;tzdkY xkduJhodkYnDrQ&efrvG,fulay/ a&aiGUjyefonfh

yrmPESifh &Gmusonfh rkd;a&csdefwdkYtMum; uGmjcm;rIrsm;jym;aewwfonf/

urÇmBuD;\a&aiGUjyefrIudkMunfhvQif vwåDwG'ftjrifhydkif;a'orsm;ü aepGrf;tif

tenf;i,fom &aomaMumifh a&aiGUjyefEIef;enf;oGm;aMumif; awGU&onf/ tv,fydkif;

vwåDwG'fESifh tedrfhydkif;vwåDwG'fa'orsm;wGifrl a&aiGUjyefEIef;onf ukef;wGif;ESifh

yifv,fjyif ododomomuGmjcm;aMumif;awGU&onf/ a&tvQHy,f&Sdaeaom ork'´&m
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xufwGifydkrsm;onf/ &moDtvkdufMunfhygu ylaEG;aom ork'´&ma&pD;aMumif;udk

at;NyD;ajcmufaoGUonfh ukef;wGif;av jzwfoef;wdkufcwfavh&Sdaom aqmif;umvü

ypdzdwfork'´&mtaemufydkif;ESifhh twåvEdÅwfork'´&mwdkYwGif a&aiGUjyefEIef;trsm;qHk;jzpf

onf/

ork'´&mxufrS ESpfpOfa&aiGUjyefEIef;trsm;qHk;onf ukefonfavrSefrSefwdkuf

cwfaom ajrmufvwåDwG'f 15 rS 20 'D*&DtMum;ESifh awmifvwåDwG'f 10 rS 20

'D*&DtMum;wdkYü jzpfay:onf/ cefYrSef;ajctm;jzifh 80 vufrtxd ESpfpOfa&aiGU

jyefonf/ urÇmha&aiGUjyefEIef;trsm;qHk;a'orSm yifv,feDESifh yg&Sefyifv,fauGUjzpfí

yifv,feDrS wpfESpfvQifwpfq,fhwpfaycGJxufrenf;aom a&xka&aiGUjyefavh&Sdonf/

ork'́&mtxuf a&aiGUjyefEIef;tenf;qHk;onf tDauGwma'o yifv,fork'́&ma&jyifü

jzpf&m avNidrf&yf0ef;jzpfaejcif;? a&jyifxuf&Sdavu a&aiGUjzifh jynfh0vkeD;yg;

jzpfaejcif;? wdrfxlxyfavh&Sdjcif; ponfhtaMumif;rsm;aMumifhjzpfonf/ ukef;ajrxufrS

a&aiGUjyefEIef;onf tDauGwma'oukef;ajrxufü trsm;qHk;jzpfonf/  aepGrf;tif

trsm;qHk;&&Sdjcif;ESifh xlydef;aeaom opfawmrsm;rS yifaiGUjyefrIrsm;jym;jcif; wdkYaMumifh

jzpfonf/

&Gmusonfhrdk;ESifh qD;ESif;rsm;tajctaeu a&aiGUjyefEIef;xufyif ydkrkdajymif;vJ

wwfonf/ wpfae&mESifhwpfae&m rdkiftenf;i,fomuGma0;aomfvnf; rdk;a&csdefrSm

tvGefuGmjcm;oGm;Ekdifonf/ [m0dkif,DuRef;? 0dkif&,fvDavawmif1 ü rdk;a&csdefESpfpOf

460 vufr&&Sdaomfvnf; 15 rkdifoma0;onfhae&mü 18 vufrom&\/

a&oHo&mvnfywf&mwGif a&yrmPukArkdif 3100 onf urÇmhavxktESHY

tjym;ü a&aiGUodkYr[kwf a&rIefuav;rsm;tjzpf tcsdefwdkif;wGifysUHEYSHae&efvkd\/ xkda&

yrmPonf tvGefrsm;[efwlaomfvnf; urÇmhavxk\ t&G,ftpm;ESifh EIdif;,SOfvdkuf

ygutvGefwpf&menf;yg;vSonf/ xdka&tm;vHk; rdk;tjzpfwpfûydifwnf;&Gmcsvdkufonfh

wdkifatmif urÇmhajrjyifudk wpfvufromzHk;vTrf;Edkifonf/

avxktwGif; a&t0iftxGufonf tvGefjrefqef\/ txufazmfjyyg

yrmP&S daom a&aiGU? a&rIef? a&cJyGif huav;rsm;onf rk d;a&? qD;ESif;?

 1/ Mount Waialeale
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a&cJrIefuav;rsm; tjzpf&Gmusygu 12 &uftwGif;tm;vHk;ukefoGm;ayrnf/ odkYaomf

&GmusNyD;wkdif; rMumrDrSmyif avxktwGif; a&aiGUtjzpf jyefvnfa&muf&SdoGm;&m

&GmuscJhonfha&yrmPudk tpm;jyefvnfjznfhwif;ay;NyD;jzpfoGm;onf/

wpfESpfvQif ukArdkif 95000 &Sdaoma&onf avxJodkYa&mufoGm;avh&Sdonf/

xdka&rsm;teuf ukArdkif 80000 onf ork'´&mrsm;rS vGifhwufcJhonfha&aiGUrsm;om

jzpfonf/ usefukArdkif 15000 onfom ukef;ajray:&Sdjrpfacsmif;tif;tkdif? a&wGif;

a&uefESifh pdkxkdif;aomajrqDvTmwdkYrS a&aiGUjyefívnf;aumif;? tyifrsm;rS yifaiGUjyefí

vnf;aumif; avxJa&muf&Sdvmonf/

avxJodkYa&mufoGm;aom txufyga&xkBuD;xJrS ukArkdif 71000 onf

yifv,fork'´&mtwGif;odkY rkd;tjzpfwdkuf½dkuf&GmusNyD; jyefvnfa&muf&SdoGm;onf/

aemufxyfukArdkif 9000 onfvnf; ukef;ajray:odkY ausa&mufonfhwkdif jrpfacsmif;

rsm;twGif; pD;0ifí rMumrDrSmyif ork'´&mxJ jyefvnfa&muf&Sdonf/ usefukArdkif

15000 onfom ajrBuD;twGif;pdrfh0ifa&muf&Sdí tyifESifh owå0gwkdY\&Sifoefa&;udk

taxmuftulay;Ekdif\/

tyifESifh owå0gwdkY\ &Sifoefa&;jzpfpOfrsm;wGifvnf; a&onf t0ifESifh

txGuf udkufnDaewwfonf/ yg;pyfrS cE¨mtwGif; 0ifa&mufvmorQa&rsm;onf

aemufydkif;ü touf½ªxkwfjcif;? acR;xGufjcif;ESifh tnpftaMu;pGefYjcif; ponfh

jzpfpOfrsm;t& cE¨mtwGif;rS jyefxGufoGm;Mu&onf/ xkdYtwl tyifrsm;wGifvnf;

tjrpfrS 0ifa&mufvmorQa&rsm;onf tudkif;? tcufrsm;udkjzwfí t&Gufrsm;rSwpfqifh

yifaiGUjyefum jyefxGufoGm;onf/

uREkfyfwdkYurÇmBuD;ay:odkY rkd;a&csdef 31 'or 8 vufrESifhnDrQaom rkd;a&ESifh

qD;ESif;rsm; ESpfpOf&Gmusavh&Sdonf/ xkdrdk;a&csdefyrmPudk (100) ,lepftjzpfxm;vdkuf

ygu a&oHo&mvnfywfrIudk yHk (5-4) twdkif; awGU&rnf/ xkd (100) ,lepfteuf

(77) ,lepfonf ork'´&mtxuf&Gmusí usef (23) ,lepfrSmrl ukef;ajray:odkY

&Gmusonf/ tqdkyg (23) ,lepfwGif ukef;ajray:rSa&aiGUjyefNyD; avxkxJa&mufvm

cJhonfh (16) ,lepfESifh ork'́&mbufrS a&aiGUjyefNyD; ukef;ajrbufodkY a&mufvmcJhonfh

(7) ,lepfwdkYyg0ifonf/
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avxkxJrS rkd;a&csdef (100) ,lepf urÇmha&jyifajrjyifay:odkY &GmusouJhodkY

urÇmha&jyifajrjyifrS a& 100 ,lepfonfvnf; a&aiGUjyefNyD; avxkxJjyefa&mufonf/

xkd (100) ,lepfteuf (84) ,lepfrSm ork'´&mxufrSa&aiGUjyefa&muf&Sdjcif;jzpfí

usef (16) ,lepfom ukef;ajrxufrS a&aiGUyifaiGUjyefNyD; a&muf&Sdjcif;jzpfonf/

ork'´&mxufrS a&aiGUjyefí avxkxJa&mufvmaom (84) ,lepfteuf

(77) ,lepfonf ork'´&mxufodkYyif rkd;tjzpf&Gmus\/ usef (7) ,lepfom

ukef;ajrbufodkY a&muf&SdoGm;NyD; rkd;tjzpf&Gmusonf/ rdk;tjzpfukef;ajrxufodkY&Gmusonfh

(23) ,lepf teuf (16) ,lepfom avxkxJod k Y a&aiGUyifaiG U jyefum

avxkxJodkYwkduf½dkuf jyefa&mufoGm;onf/ usefonfh (7) ,lepfrSm ajrjyifqif;a&1

tjzpf ork'´xJ jyefvnfa&muf&SdoGm;onf/ xdk (7) ,lepfESifh ork'´&mxJ&Gmusaom

(77) ,lepfwdkYaygif;í (84) ,lepfa&aiGUjyefjyef\/ þodkYtm;jzifh rkd;a&csdef 33

'or 8 vufrESifh wlnDaoma&yrmPonf oHo&mwpfckozG,f rqHk;Edkifatmif

vnfywfaeawmh\/

txufwGifazmfjycJhaom a&oHo&mvnfjcif;wGif avxkESifha&jyifajrjyifwdkY

tjyeftvSef zvS,fMuonfha&yrmPrSm ododomomtvGefrsm;jym;aomfvnf;

avxkuvufcH&,lxm;í avxJwGif tNrJyg0ifaeaoma&yrmPrSmrl enf;yg;vS\/

ajrmufurÇmhjcrf;avxkxJü aEG&moDwGif rdk;a&csdef 1 'or 3 vufrESifhnDrQaom

a&aiGUyrmPyg0ifí aqmif;&moDwGif 0 'or 8 vufromyg0ifonf/ awmif

urÇmjcrf;avxkxJwGif aEG&moDü rdk;a&csdefwpfvufrESifhnDrQonfh a&aiGUyrmPyg

0ifí aqmif;&moDü 0 'or 8 vufromyg0ifonf/ wpfurÇmvHk;taejzifh

ûcHMunfhvQif Zefe0g&DvwGif avxkxJ&Sda&aiGUonf rkd;a&csdef 0 'or 9 vufrESifh

nDrQí ZlvdkifvwGif rkd;a&csdef 1 'or 1 vufrESifh nDrQonf/

uREkfyfwdkYurÇmBuD; pwifjzpfay:vmcJhonfhtcsdefu &SdaecJhaom urÇmha&csKd

xkxnfyrmPonf ,aeYxufwdkifatmif avsmhusroGm;ao;ay/ uREkfyfwkdY aomufoHk;

orQ a&wpfpufwpfpufwdkif;onf a&aiGUyifaiGUjyefjcif;? aiGU&nfzGJUjcif;? &Gmusjcif;

wnf;[laom jzpfpOfoHk;&yfjzifhoHo&mvnfum uRefyfwkdYurÇmBuD;qDodkY jyefa&muf

vmaomaMumifhjzpfonf/
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ZvoHo&m 100 ,lepf = 31.8 vufr

yHk (5-4) / / urÇm\ ZvoHo&mvnfywfrItajctaejyyHk

ZvoHo&mESifh jynfjrefrm

uREkfyfwdkY jrefrmEdkifiHonf ajrmufvwåDwG'f 9 'D*&D 30 rdepfrS 28 'D*&D

31 rdepftwGif; wnf&Sdonf/ jrefrmEdkifiH\oHk;yHkESpfyHkcefYonf tylydkif;ZkeftwGif;

usa&mufaeNyD; ajrmufbufusonfh usefoHk;yHkwpfyHkom aEG;orydkif;twGif; wnf&Sd

onf/ awmifESifhajrmuf 1275 rdkif &Snfvsm;um ta&SUESifhtaemuftus,fqHk;

ae&monf 528 rkdif&Sd\/ {&d,m 261228 pwk&ef;rdkifus,f0ef;&m ta&SUawmiftm&SwGif

'kwd,tBuD;qHk;EdkifiHjzpfonf/

jrefrmhurf;½dk;wef;rSm 1385 rdkif&SnfNyD; a&ydkifeufonf a&ppfrsOf;rS yifv,f

jyifodkY 12 rdkif? qufpyfZkef 24 rdkifESifh oD;oefYpD;yGm;a&;Zkef a&rdkif 200 &Sdonf/

443 rdkif&Snfonfh&cdkifurf;½dk;wef;onf b*Fvm;yifv,fatmfta&SUbufurf;jzpf\/

272 rdkif&Sdonfh jrpf0uRef;ay:urf;½dk;wef;ESifh 670 rdkif&Sd rGef-weoFm&Durf;½dk;wef;

wdkYonf uyÜvDyifv,fjyifESifh xdpyfae\/ tdEd́,EdkifiHaumf½dkref',furf;½dk;wef;ESifh

jrefrmEdkifiH rGef-weoFm&Durf;½dk;wef;tMum; a&jyifus,fBuD;onf rkdif 1200 ausmf
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us,fjyefYum tdEd´,ork'´&majrmufydkif;ESifh wpfqufwpfpyfwnf;jzpfaeonf/

rsufESmjyifa&tylcsdef 26.5 'D*&D pifwD*&dwf&Sd&m a&aiGUjyefEIef; jrifhrm;½Hkomru

tylydkif;rkefwdkif;rsm;aygufzGm;&m? tm;opfavmif;&ma'ovnf; jzpfae\/ jrefrmEdkifiH

tm; a&t&if;tjrpfjzefYjzL;ay;&m yifrXmeBuD;vnf;jzpfonf/

jrefrmEdkifiHta&SUydkif;? ajrmufydkif;ESifh taemufydkif;wdkY&Sdawmifwef;rsm;? ukef;jrifh

rsm;u tv,fydkif;udk 0dkif;ywfxm;onf/ tv,fydkif;ajredrfhvGifjyifonf awmifydkif;&Sd

jrpf0uRef;ay:a'oESifh wpfqufwpfpyfwnf;jzpfae\/ awmifxlxyfonfhtavsmuf

jrpfacsmif;rsm;vnf; aygrsm;um trsm;pkrSm ajrmufrSawmifodkYpD;qif;Muonf/ 2000

jynfhESpfü wpfEkdifiHvHk;\ 52% udkopfawmrsm;zHk;vTrf;ae&m {&d,mpwk&ef;rdkif 135000

ausmf&Sd\/

(u) jynfjrefrmodkYa&t0if

jrefrmEkdifiHonf a&t&if;tjrpftrsm;pkudk EkdifiHtwGif;&Gmusaomrkd;a&rsm;rS

&&Sdonf/ 45 ESpf (1950 rS 1994 ckESpftxd) twGif; EkdifiHwpfckvHk;taejzifh

yQrf;rQwpfESpfwm rkd;a&csdefrSm 86 'or 99 vufrjzpfonf/ rkd;trsm;qHk;ESpfrSm

1961 ckESpfjzpfí 10 'or 46 vufr&&SdcJhonf/ rkd;tenf;qHk;ESpfrSm 1979 ckESpf

jzpf&m 73 'or 66 vufrom&cJhonf/ ûrde,ftcsKdU\&GmoGef;NrJrdk;a&csdefudk Z,m;

(5-3) ü azmfjyxm;onf/

wpfESpfwmyQrf;rQ rkd;a&csdefudk jrefrmEdkifiHtus,ft0ef;ESifh wGufcsufMunfh

ygu jrefrmEdkifiHwpf0Srf;vHk;ay:odkY wpfESpfvQifrkd;a&xkxnf 358 'or 65 ukArkdif

&GmusaMumif;awGU&rnf/ xkdrdk;a&yrmPonf wpfurÇmhvHk;&Sd ukef;ajrtm;vHk;ay:odkY

&Gmusaomrkd;a&ukArdkif 24000 \ 1.55% &Sd\/ jrefrmEdkifiHtus,ft0ef;rSm

urÇmhukef;ajrpkpkaygif;\ 0.46% om&Sd&m jrefrmEkdifiHonf rdk;a&udk &oifhonfxuf

oHk;qausmf&&Sdonf[k qdkEkdif\/ xkdYtjyifjrefrmEdkifiHu ESpfpOfvufcH&&Sdaeaom

rkd;a&csdefonf urÇmhukef;ajrtm;vHk;uvufcH&&Sdaom rdk;a&csdef 31.8 vufr\

2.74 q &Sdae\/ þodkY urÇmhyQrf;rQrkd;a&csdef\ oHk;qeD;yg;rQ&&SdaomEdkifiHrSm tenf;

tusOf;om&Sdonf/
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þrQrsm;jym;onfh rkd;a&\ 80% cefYudk taemufawmifrkwfokHavwdkufcwf

aom rdk;OwktwGif; &&Sdonf/ rkd;OwktwGif; b*Fvm;yifv,fatmfESifh tdEd́,ork'´&m

a&jyifrS a&aiGUjyefí avxJa&mufaeonfh a&aiGUrsm;udk taemufawmifrkwfokefavu

jrefrmEdkifiHxufodkY ydkYaqmifay;ojzifh þodkY&&Sdjcif;jzpfonf/ rdk;Owkonf a,bk,s

tm;jzifh ucsifjynfe,fajrmufydkif;ü ZGefv (7) &ufrS atmufwdkbmv (7) &uftxd

av;vwdwd? csif;jynfe,f? ppfudkif;wdkif;txufydkif;ESifh ucsifjynfe,fawmifydkif;wdkYwGif

ZGefv (2) &ufrS atmufwdkbmv (7) &uftxd av;vESifhig;&uf? jrefrmjynf

tv,fydkif;? &Srf;jynfe,feSifh u,m;jynfe,fwdkYwGif arv (28) &ufrS atmufwdkbmv

(7) &uftxd av;vESifh q,f&uf? &ckdifjynfe,ftygt0if atmufjrefrmjynfwGif

arv (18) &ufrS atmufwdkbmv (14) txd ig;vcefY&SnfMumonf/

a'owpfckESif hwpfck rkd;Owkusa&mufonfhumv rwlnDMuouJhodk Y

&GmoGef;onfh rkd;a&csdef vtvkdufysHUESHYyHkrSmvnf; rwlnDMuay/ tv,fydkif;rkd;enf;a'o&Sd

rEÅav;wdkif;? rauG;wdkif;ESifh ppfudkif;wdkif; atmufydkif;wdkYwGif arvrSpwifrdk;rsm;vmNyD;

Zlvdkifvü jyefenf;oGm;wwfonf/ Mo*kwfvwGif rkd;wpfzefjyefvnfrsm;vmum

pufwifbmvü trsm;qHk;&GmoGef;í atmufwkdbmvwGif jyefvnfenf;oGm;onf/

ajrmufydkif;pGef;a'ojzpfonfh ucsifjynfe,fESifh awmifydkif;pGef;a'ojzpfaom weoFm&D

wkdif;wdkYwGif &moDra&G; &Gmwwfonf/ usefwdkif;ESifhjynfe,frsm;wGif arvrS pwifNyD;

wjznf;jznf;rkd;ydkrsm;vm&m trsm;tm;jzifh Mo*kwfvü trsm;qHk;jzpfí aemufydkif;ü

wjznf;jznf;jyefenf;oGm;\/

jrefrmEdkifiHajrrsufESmtoGiftjyifonf trsKd;rsKd;jzpfaeí rdk;&GmoGef;rItay:

wGef;tm;ay;rIrSm wpfa'oESihfwpfa'o rwlnDay/ odkYtwGuf rkd;&&SdrIrSmvnf;

wpfa'oESifh wpfa'ouGmjcm;ae\/ rdk;OwktwGif; &ckdifurf;ajrmifa'oü rdk;a&csdef

194 vufrrS 209 vufrtxd? rGef-weoFm&Durf;ajrmifa'owGif 147 vufrrS

207 vufrtxd? ppfawmif;jrpf0uRef;ay:a'oü 110 vufrrS 155 vufrtxd?
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{&m0wDjrpf0uRef;ay:a'oü 80 rS 125 vufrtxd&&SdMuonf/ taemufbuf

awmifwef;a'oawmifydkif;jzpfaom &ckdif½dk;rawmifwef;wGif 100 rS 150 vufrtxd?

csif;awmifwef;taemuf awmifbufjcrf;wGif 100 rS 120 vufrtxd rdk;&onf/

csif;awmifwef;ajrmufbufydkif;ürl rkd;avsmhoGm;NyD; vufr 50 rS 75 txdom&awmh

onf/

taemufbufawmifwef;a'oajrmufydkif;ESifh ta&SUbufukef;jrifha'o

ajrmufydkif;wdkYyg0ifaom jrefrmEdkifiHajrmufydkif;a'owGifrl rdk;OwktwGif; ajrmufydkif;pGef;ü

rkd;a&csdef 137 vufr? tv,fydkif;ü 70 rS 75 vufrtxd? awmifydkif;ü 45

vufrrS 65 vufrtxd&GmoGef;onf/ ta&SUbufukef;jrifha'o\ tv,fydkif;jzpfaom

&Srf;ukef;jyifjrifhESifhu,m;ukef;jrifha'owdkYwGif ZGefvrSatmufwdkbmvtwGif;

awmifay:ukef;jrifha'orsm;ü rkd;a&csdef 45 rS 55 vufrtxdESifh ajredrfhcsKdifh0Srf;

vGifjyifrsm;ü 35 vufrcefY&&Sdonf/ odkYaomf xkda'oajrmufydkif;&Sd rkd;ukwfûrdUESifh

awmifydkif;&Sd zmyGefESifh oHawmifûrdUrsm;wGif rkwfokHavudk awmifwef;uuefYvefYjzwf

umqD;ay;rIaMumifh a'otwGif;&Sd tjcm;ûrdUrsm;xuf rkd;ydkrdk&&Sdonf/

tv,fydkif;rkd;enf;a'owGifrl wpfESpfvHk;rkd;a&csdefonf wpfEdkifiHvHk;ESpfpOf

&&Sdonfh yQrf;rQrdk;a&csdef\wpf0ufrQyifr&Sdí rdk;enf;a'o[kac:jcif;jzpfonf/

wpfESpfvQif rkd;a&csdefvufr 30 atmufom &&Sdonfh rkd;tenf;qHk;ûrdYe,f 11 ckESifh

vufr 200 ausmf&&dSonfh rkd;trsm;qHk;ûrdUe,f 11 ckudk Z,m; (5-1) ü azmfjyxm;

onf/ xkdYtwl rkd;&Gm&uftrsm;qHk;ûrdUe,f 18 ckESifh tenf;qHk;ûrdUe,f 19 ckudk

Z,m; (5-2) üazmfjyxm;\/

taemufawmifrkwfoHkOwk (rdk;Owk) jyifyumvrsm;wGifvnf; jzpfpOf

ajcmuf&yfaMumifh wpfcgwpf&Hrdk;&GmNyD; a&&wwfonf/ yxrjzpfpOfrSm rdk;êudESifh

rkd;vGefumvrsm;wGif b*Fvm;yifv,fatmftwGif; rkefwkdif;jzpfay:rIaMumifh tcsdeftcg

rwdkifrdk;ESifh csdefcgrJhrkd;rsm; jrefrmhurf;½dk;wef;udk rkefwdkif;jzwfausmfygu wpfjynfvHk;



98 jrefrmh a&t&if;tjrpf

tESHYtjym; rkd;&Gmí a&t&if;tjrpftajrmuftrsm; &&Sdonf/

'kwd,jzpfpOfrSm ajrmufvwåDwG'f 15 'D*&D\awmifbuf&Sd ta&SUavpD;

aMumif;rsm;wGif zdtm;enf;&yf0ef;odkYr[kwf avayGvIdif;rsm;ygvmNyD; ajrmuf odkYr[kwf

taemufajrmufqDodkY a&GUvsm;jcif;yifjzpfonf/ xkdodkYjzpfygu weoFm&Dwdkif;?

rGefjynfe,f? u&ifjynfe,f? &Srf;jynfe,fawmifydkif;? u,m;jynfe,f? &efukefwkdif;ESifh

yJcl;wdkif;awmifydkif;wdkYwGif tcsdeftcgrwdkifrdk;&Gmonf/

wwd,jzpfpOfrSm tdEd́,EdkifiHbufrS taemufydkif;0J*,uf odkYr[kwf ajrjyif

tm;aysmhrkefwdkif;i,f1 rsm; jrefrmEdkifiHajrmufydkif;udk jzwfausmf0ifa&mufjcif;yifjzpf

onf/ xkdjzpfpOfaMumifhcsif;jynfe,f? &ckdifjynfe,fajrmufydkif;? ucsifjynfe,f?

ppfudkif;wdkif;? rEÅav;wdkif;ESifh rauG;wdkif;wdkYwGif aEGumvtcsdefrwdkifrdk;ESifh aqmif;

umvtcsdeftcgrJhrdk; &GmoGef;avh&Sdonf/

pwkw¬jzpfpOfrSm tdEd́,EdkifiHajrmufydkif;? ajrjyifrS tjrifhay 30000 rS

40000 twGif; jzpfay:wwfaom zdtm;enf;&yf0ef;2rsm; Edk0ifbmvrS {NyDvqef;txd

umvtwGif; jrefrmEdkifiHajrmufydkif;odkY a&GUvsm;a&muf&Sdvmjcif;yifjzpfonf/ xkdjzpfpOf

aMumifh jrefrmEdkifiHajrmufydkif;omru tv,fydkif;txd wdrfrsm;xlxyfNyD; ae&mtESH

tjym; rdk;tenf;i,f&Gmwwfonf/ tu,fí xkd&yf0ef;rsm;awmifbufyJcl;wdkif;txd

edrfhqif;vQif jrefrmEdkifiHtv,fydkif;ü rkd;onf;xefNyD; tcsKdUae&mrsm;ü rkd;oD;rsm;yg

a<u\/

yOörjzpfpOfrSm w½kwfEdkifiHawmifydkif;wGif jzpfay:aom at;EdkifavpdkifqHk3rsm;

taemufrSta&SUodkYa&GUvsm;&mwGif jrefrmEdkifiHajrmufydkif;txd tusKd;oufa&muf

apjcif;yifjzpfonf/ xkdjzpfpOfaMumifh ucsifjynfe,f? ppfudkif;wdkif;txufydkif;ESifh

&Srf;jynfe,fajrmufydkif;wdkYwGif aEGOwktwGif; tcsdeftcgrwdkifrdk;&Gmonf/

 1/ Western disturbance or weak surface depression         3/ cold front

 2/ Low pressure area
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pOf

Z,m; (5-1)/ jrefrmEdkifiHwGif ESpfpOfrdk;tenf;qHk;ESifh trsm;qHk;&aomûrdUe,frsm;

 1? acsmuf (pav) rauG; 21.80 1? avmif;vHk weoFm&D 228.84

 2? qdyfjzL   / 24.13 2? oHawmif u&ifjynfe,f 223.91

 3? yckuúL   / 24.30 3? a&jzL weoFm&D 217.44

 4? anmifOD; (yk*H) rEÅav; 24.60 4? oxHk rGefjynfe,f 217.01

 5? a&eHacsmif; rauG; 25.36 5? o&ufacsmif; weoFm&D 216.63

 6? a&pêud   / 25.88 6? xm;0,f    / 214.85

 7? acsmif;OD; ppfudkif; 27.01 7? oHwGJ &ckdifjynfe,f 214.05

8? ajrmif   / 27.06 8? ppfawG    / 202.89

9? jrif;jcH rEÅav; 27.42 9? aygufawm    / 202.61

10? awmifom   / 28.91 10? bD;vif; rGefjynfe,f 201.27

11? jrif;rl ppfudkif; 29.49 11? ajryHk &ckdifjynfe,f 200.03

rdk;tenf;qHk;&aomûrdUe,frsm; rkd;trsm;qHk;&aomûrdUe,frsm;

rSwfcsuf/  usefûrdUe,frsm;rSm ESpfpOfrdk;a&csdefvufr 30 rS 200 twGif;&Gmavh&Sdonf/

ûrdUe,f jynfe,f̂ wdkif;
rdk;a&csdef
(vufr)

jynfe,f̂ wdkif;ûrdUe,fpOf
rdk;a&csdef
(vufr)
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Z,m; (5-2)/ jrefrmEdkifiHwGif ESpfpOfrdk;&Gm&uftenf;qHk;ESifh trsm;qHk;&Sdonfh

ûrdUe,frsm;

  jynfe,f̂ wdkif; rdk;&Gm&uf jynfe,f̂ wdkif; rkd;&Gm&uf

1? acsmuf (pav) rauG; 32.8 1? oHawmif u&ifjynfe,f 158.2

2? qdyfjzL   / 34.2 2? Nrdwf weoFm&Df 156.0

3? anmifOD; (yk*H) rEÅav; 36.0 3? aumhaomif;    / 155.5

4? a&pêud rauG; 37.3 4? ylwmtdk ucsif 153.4

5? yckuúL   / 38.2 5? qGrfy&mbGef    / 151.2

6? ûrdif   / 38.4 6? o&ufacsmif; weoFm&Df 149.8

7? ajrmif ppfudkif; 38.9 7? ykavm    / 147.9

8? a&eHacsmif; rauG; 40.6 8? aumhu&dwf u&ifjynfe,f 146.8

9? acsmif;OD; ppfudkif; 40.8 9? xm;0,f weoFm&Df 145.9

10? ewfarmuf rauG; 41.4 10? a&jzL    / 144.9

11? igef;ZGef rEÅav; 41.9 11? avmif;vHk    / 144.5

12? jrif;jcH rauG; 42.2 12? bkwfjyif;    / 144.0

13? awmifom rEÅav; 42.3 13? oxHk rGefjynfe,f 144.0

14? wHwm;OD;   / 43.9 14? oHjzLZ&yf    / 143.9

15? jrif;rl ppfudkif; 45.1 15? weoFm&D weoFm&D 141.8

16? rHk&Gm   / 45.5 16? 0dkif;armf(q'Hk;) ucsifjynfe,f 141.6

17? ykvJ   / 45.5 17? rk'Hk rGefjynfe,f 140.8

18? EGm;xkd;BuD; rEÅav; 45.5 18? bD;vif;    / 140.2

19? ausmufqnf   / 45.8

rdk;&Gm&uftenf;qHk;ûrdUe,frsm; rkd;&Gm&uftrsm;qHk;ûrdUe,frsm;

rSwfcsuf/  usefûrdUe,frsm;wGif  ESpfpOfrdk;&Gm&ufrSm 46 &ufrS 140 &uftwGif; &Sdonf/

ûrdUe,fûrdUe,fpOf pOf
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q|rjzpfpOfrSm rkd;wdrfawmifBuD;rsm; jzpfay:um rkd;xpfcsKef;í onf;xefpGm

&GmonfhjzpfpOfjzpfonf/ aEG&moDyljyif;aom&ufrsm; qufwdkufjzpfNyD;aemuf rGef;vGJ

naeydkif;tcsdefwGif rkd;wdrfawmifBuD;rsm;jzpfay:í rkd;xpfcsKef;um onf;xefpGm&Gmwwf

onf/ rkd;Owk0ifcgeD;ESifh rdk;ukefcgeD;tcsdfefrsm;üvnf; jzpfwwfonf/

jrefrmha&t&if;tjrpfwGif jynfwGif;ü&Gmusaom rkd;a&rsm;omru tjcm;

0ifa&rsm;vnf; &Sdao;\/ ajrmufydkif;pGef;wGif a&cJzHk;vTrf;aom awmifxGwf 40

ausmf&Sdonf/ rkd;ESifhaqmif;umvrsm;twGif; avxkxJrSa&aiGUrsm;udk xdkawmifxGwf

rsm;u qD;ESif;rsm;? a&cJrsm;tjzpfvufcHxm;Mu&m? aEGvrsm;üt&nfaysmfpD;qif;í

acsmif;i,frsm;rSwpfqifh {&m0wD\tp? arcESifh rvdcjrpfESpfoG,ftm; a&

jznfhwif;ay;&mXmeBuD;rsm; jzpfvmonf/ oHvGifjrpfonfvnf; w½kwfEdkifiHtwGif;

1004 rkdifrQ jzwfoef;pD;qif;cJh&m xkdEdkifiHxufwGif &GmoGef;cJhaomrkd;a&wcsKdUudk

jrpfa&tjzpf pkaqmif;í jrefrmEdkifiHtwGif; 796 rdkifrQ jzwfoef;um a&o,HZmw

rsm;udk ydkYaqmifjzefYa0ay;ae\/ xkdYtwl wmydefESifh a&TvDjrpfwdkYonf w½kwfEkdifiHrS?

rPdyl&jrpfonf tdE´d,EdkifiHrS jrefrmEdkifiHtwGif;odkYpD;0ifum a&t&if;tjrpfrsm;

ydkYaqmifay;onf/

oHvGifjrpf? aomif;&if;jrpfESifh ygcsefjrpfwdkYonf xkdif;EkdifiH? rJacgifjrpfonf

vmtkdEdkifiH? ewfjrpfonf b*Fvm;a'h&SfEkdifiH? bGdKifEkjrpfonf tdEd´,EdkifiHwdkYESifh

e,fedrdwfydkif;jcm;ay;um ESpfEdkifiHtMum; jzwfoef;pD;qif;aeMuonf/ xkdjrpfrsm;rS

a&t&if;tjrpfudkvnf; ESpfEdkifiHñdSEdIif;rIjzifh &,loHk;pGJEdkifonf/

(c) jynfjrefrmrSa&txGuf

txufwGifazmfjycJhonfh jrefrmEdkifiHtwGif;odkY enf;trsKd;rsKd;jzifh 0ifvmaom

a&o,HZmwrsm;teuf wcsKdUonf a&aiGUyifaiGUjyefum avxJjyefa&mufoGm;\/

usefa&rsm;url b*Fvm;yifv,fatmftwGif;odkY ajrjyifqif;a&tjzpfjyefvnfpD;0if

onf/ xdkodkYpD;0ifaepOfrSmyif yifv,fjyifrSa&aiGUjyefí avxJa&mufvmaom

a&aiGUrsm;onf taemufawmifrkwfokHavESifhtwl EkdifiHtwGif;odkY a&muf&Sdvmum

trsm;pku rkd;tjzpf&Gmusjyef\/ usefa&aiGUwcsKdUrSmrl ajrmufydkif;pGef; awmifxGwfrsm;

ay:odkY qD;ESif;rsm; a&cJrIefrsm;tjzpf&Gmusonf/



102 jrefrmh a&t&if;tjrpf

ESpfpOfyQrf;rQa&aiGUyifaiGUjyefEdkifpGrf;udk wkdif;ESifhjynfe,ftvdkuf̂  ûrdUe,ftvkduf

Z,m; (5-3) üazmfjyxm;onf/ vdka&1onf ajcmufaoGUOwk (aqmif;? aEG)

twGif; &Gmusa&yrmPxufa&aiGUyifaiGUjyefonfh yrmPuydkrsm;í jzpfay:vmjcif;

jzpfonf/ vkda&udkumrdap&ef pGwfpdkOwktwGif;u a&rsm;jznfhwif;xm;onfh qnffESifh

uefrsm;? a&wGif;rsm;? jrpfacsmif;rsm;rSa&rsm;jzifh tpm;jznfhay;Edkifonf/ ydka&2

onfpGwfpdkumvtwGif;  ydkaoma&rsm;udk qnfrsm;uefrsm;twGif; wwfEdkiforQ

jznfhwif;xm;oifhonf/ xdkodkYrjznfhwif;xm;Edkifygu wpfcsKdUwpf0ufom ajratmuf

a&atmufvTmodkYa&muf&SdvmNyD; trsm;pkrSm qif;a&tjzpf jrpfacsmif;rsm;rSwpfqifh

tv[ópD;qif;a&muf&SdoGm;ayrnf/

jrefrmEdkifiHwGif a&tvdkqHk;a'orSm tv,fydkif;rdk;enf;a'ojzpfNyD; a&vkdrI

tenf;qHk;a'orsm;rSm ucsifjynfe,fajrmufydkif;? csif;jynfe,f? &Srf;jynfe,fESifh

weoFm&Dwdkif;awmifydkif;wdkYjzpfMuonf/ a&tvdkqHk;a'orsm;wGif a&aiGUjyefqHk;½HI;rI

avsmhenf;ap&ef pdkufcif;rsm;ü twwfEkdifqHk;tyif&if;odkY ydkufjzifha&ydkYpepfudk usifhoHk;

oifhonf/ qnfa&uefa&rsm;udkvnf; a&aiGUjyefrIoufomap&ef aqmif&Gufoifhyg

onf/ pdkufcif;rsm;udk avwdkufjcif;rS twwfEdkifqHk;umuG,fxm;oifhonf/ a&aiGUjyefrI

avsmhenf;oGm;ygu a&vkdrIonfvnf; enf;oGm;ayrnf/

Z,m; (5-4) wGifjynfe,fESifh wdkif;tvdkufESpfpOftrsm;qHk;a&aiGUyifaiGU

jyefEdkifonfh a&yrmPudkazmfjyxm;onf/ xkdyrmPonf a&aiGUyifaiGUjyef&efa&tvsif

rjywf&SdaerSom jzpfay:EdkifonfhyrmPjzpfonf/ xkdyrmPt& jrefrmEdkifiHtwGif;rS

a&aiGUyifaiGUjyefEdkifrIonf &Gmusa&tm;vHk;\ 53% xufrydkEdkifaMumif;od&onf/

,ckvuf&Sd a&aiGUyifaiGUjyefonfhyrmPonf &Gmusa&tm;vHk;\ 45%cefYom&Sdonf/

xdk 45% wGifvnf; tcsKdYonf uREkfyfwdkYoHk;pGJNyD;rS a&aiGUjyefjcif;jzpfonf/

jrefrmEdkifiHtwGif;rS a&t&if;tjrpftrsm;pkonf uGef&ufozG,fjzpfaeaom

jrpfacsmif;rsm;rSwpfqifh yifv,ftwGif;odkYpD;0ifonf/ jrpf0uRef;ay:urf;½dk;wef;wGif

{&m0wDjrpfBuD;onf jrpfcGJrsm;jzpfMuaom i0ef (ykodrf)? ouú,faomif? a&G;?

   1/ Water deficit            2/ Water surplus
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Z,m; (5-3)/ /a&oHo&mvnfrIaMumifh ûrdUe,ftvdkuf ESpfpOfjzpfay:avh&Sdaom

a&tajctae/

t &GmoGef;NrJ &GmoGef;NrJ a&aiGUyifaiGU

rSwf rdk;a&csdef rdk;&Gm&uf jyefEdkifpGrf;
pOf (vufr) (&uf) (vufr)

ucsifjynfe,f 43.37

  1 ylwmtdk 156.42 153.4 38.66      0 118.19
  2 jrpfBuD;em;  84.41 104.9 46.38   5.43  34.84
  3 Aef;armf  73.08 100.5 45.08  12.12  24.68

u,m;jynfe,f 43.86
  4 vGdKifaumf  46.02  94.2 43.86   8.27  10.43

u&ifjynfe,f 54.31
 5 zmyGef 113.98 135.8 55.71  14.53  33.42
 6 bm;tH 176.52 136.9 52.91  18.15 142.01

csif;jynfe,f 35.04
 7 zvrf;  66.76 108.2 35.04   1.85  33.62

ppfudkif;wdkif;txufydkif; 47.72
  8 cEDÅ; 149.33 119.2 46.42   9.88 120.87
 9 armfvdkuf  72.89  84.8 48.78   6.85  30.94
10 uav;0  66.98  86.8 53.23   8.70  22.44
11 uom  59.71  76.2 42.44   3.54  21.26

ppfudkif;wdkif;atmufydkif; 56.48
12 a&Tbkd  35.62  52.9 58.46  22.83     0
13 rHk&Gm  31.32  45.5 55.90  36.42     0
14 ppfudkif;  33.82  48.6 55.08  27.76     0

weoFm&Dwdkif; 47.64
15 xm;0,f 214.85 145.9 47.72  12.12 167.28
16 Nrdwf 162.28 156.0 47.56   5.04 107.76

yJcl;wdkif; 51.60
17 jynf  47.47  82.7 53.82  17.56  11.26
18 awmifil  83.21 114.0 51.57  13.78  46.65
19 a&Tusif 141.83 134.0 51.14  13.50 103.19
20 om,m0wD  87.11 111.1 49.29  10.67  48.46
21 yJcl; 129.68 130.8 52.20  13.66  91.22

vdka&
(vufr)

ydka&
(vufr)ûrdUe,f
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rSwfcsuf /   /vkda&rSmajcmufaoGUumvtwGif;vdkonhfyrmPjzpfí ydka&rSmpGwfpdkumvydkonfh

yrmP jzpfygonf/

txufygrSwfwrf;rsm;rSm rdk;av0otaMumif;odaumif;p&mtjzmjzm (1974) rS
rSwfwrf;rsm;udk vufrzGJUazmfjyxm;jcif;jzpfygonf/

 nd§EIdif;jyifqifcsuft&rSwfwrf;

rauG;wdkif; 49.87
22 yckuúL  24.30  38.2 49.45 25.16
23 acsmuf  21.80  32.8 53.42 29.80
24 rif;bl;  34.87  56.4 48.31 13.42
25 rauG;  31.31  52.6 48.31 13.42

rEÅav;wdkif; 51.99
26 rEÅav;  34.31  52.1 55.08 27.76
27 jrif;jcH  27.42  42.2 52.83 25.35
28 anmifOD;  24.60  36.0 51.30 31.61
29 rdw¬Dvm  35.36  53.7 52.12 24.61
30 &rnf;oif;  38.16  61.9 49.29 12.16
31 ysOf;rem;  55.13  83.6 51.34 13.07

rGefjynfe,f 50.12
32 armfvûrdif 190.90 139.1 50.12 16.14

&ckdifjynfe,f 57.63
33 ppfawG 202.89 126.1 60.20 11.61
34 ausmufjzL 185.93 127.8 53.23 10.04
35 oHwGJ 214.05 126.0 59.45 17.44

&efukefwkdif; 54.13
36 &efukef 103.07 124.7 54.13 21.93

&Srf;jynfe,f 38.61
37 vm;½Id;  61.86 100.8 37.99  1.89
38 oDayg  53.80  83.5 40.31  3.86
39 usKdif;wHk  44.50  89.5 44.49  7.99
40 vGdKifvif  59.95 105.2 36.57  4.53
41 awmifBuD;  66.62 113.2 33.70  3.74

{&m0wDwdkif; 52.11
42 [oFmw  85.06 110.1 50.71 13.86
43 ykodrf 109.01 123.7 53.23 13.74
44 zsmyHk 100.68 125.5 52.40 12.91

0
0
0
0

0
0
0

0.79
1.02

20.16

145.63

154.29
182.09
175.59

56.69

25.71
13.42
9.41

27.91
36.65

48.23
 69.49
61.14
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jyefravmh? jyifpvl? bkduav;? zsmyHk? oH'dESifh wkd;jrpfwdkYESifhtwl yifv,fwGif;odkY

pD;0ifonf/ yJcl;½dk;rwGifjrpfzsm;cHaom jrpfrc-vIdifjrpfonf &efukefjrpftaejzifh

yifv,ftwGif; pD;qif;onf/ yJcl;½dk;rawmifydkif;wGifjrpfzsm;cHaom yJcl;jrpfonf

&efukefjrpftwGif;odkY ta&SUbufrSpD;0if\/ ppfawmif;jrpfBuD;ESifh bD;vif;jrpfwdkYrSmrl

rkwårauGUtwGif; pD;0ifMuonf/

rGef-weoFm&Durf;½dk;wef;ü oHvGifjrpfBuD;tjyif a&;jrpf? xm;0,f? weoFm&D

jrpf? avnmjrpfESifhygcsefjrpfwdkYyg yifv,ftwGif;pD;0ifMuonf/ weoFm&Djrpfonf

ajrmufrSawmifodkYpD;qif;aom weoFm&DjrpfBuD;ESifh awmifrSajrmufodkYpD;qif;onfh

weoFm&Djrpfi,fwdkYaygif;qHk;jzpfay:NyD; NrdwfûrdUteD;ü yifv,ftwGif;odkYpD;0if\/ a'ge

awmifwef;wGifjrpfzsm;cHaom vIdif;bGJUESifh a[mifoa&mjrpfwdkYaygif;qHkjzpfay:aom

*sKdif;jrpfonf oHvGifjrpftwGif;jrpf0teD;uyfí pD;0if\/ xdkYtwl ZrdESifh 0if;a,mfjrpfwdkY

aygif;qHkjzpfay:vmaom tw¬&Hjrpfonf awmifrSajrmufodkYpD;um oHvGifjrpftwGif;

pD;0ifonf/

&ckdifurf;½dk;wef;wGif ewf? r,l? ukvm;wef? av;ûrdUjrpfrsmtjyif 'vuf?

trf;? r[D? awmifukwf? xef;vTJ? oHwGJ? usdefwvDESifh *Gacsmif;BuD;rsm;vnf; &SdMu

onf/ ukvm;wefjrpfonf t&SnfqHk;jzpfí jrpfzsm;ydkif;vufwuftcsKdUrSm tdEd́,EdkifiH

rDZdkawmifwef;rsm;wGif jrpfzsm;cHMuonf/

{&m0wDjrpfBuD;onf jynfwGif;rSmyifjrpfzsm;cHNyD; wmydefESifh a&TvDjrpfwdkYrSvGJí

usefjrpfvufwuf? acsmif;vufwufrsm;onfvnf; jynfwGif;&Sd awmifwef;rsm;üom

jrpfzsm;cHMuonf/ þodkY jrefrmjrpfBuD;ppfppfjzpfjcif;aMumifh {&m0wDjrpfa&

o,HZmwpD;qif;yHkudk tao;pdwfazmfjyoGm;ygrnf/

jrefrmEdkifiHajrmufydkif;pGef; taemufjcrf;wGif txefbGef[kac:aom a&cJzHk;

awmifwef;wpfck&Sdonf/ xkdawmifwef;ü jrefrmEdkifiHrSmomru ta&SUawmiftm&Süyg

tjrifhqHk;jzpfonfh cgumbkd&mZDawmifxGwf (aemufqHk;wdkif;wmcsuf 19351 ay)

ESifh 'kwd,tjrifhqHk; *gvrf&mZDawmifxGwf (aemufqHk;wkdif;wmcsuf 19161 ay)

wdkY&SdMuonf/ cgumbkd&mZD\ ajrmufbufrsufESmpmtjrifhay 13000 ausmf&Sd

a&cJjrpfrsm;wGif jrpfzsm;cHaom ravmif0rfacsmif;onf txefbGefawmifwef;ta&SU



106 jrefrmh a&t&if;tjrpf

bufrSaeí awmifbufodkYpD;qif;&m cgumbkd&mZDüyif acsmif;zsm;cHMuaom &pef0rf?

'efpD0rfESifh *rfvef0rfacsmif;wdkYu taemufbufrSpD;0ifMuonf/ xkdYaemuf awmifbuf

odkY qufvufpD;qif;&m ta&SUbufrS uvd0rfacsmif;upD;0ifjyefonf/ xdkacsmif;qHkrS

qufvufpD;qif;vmaom ravmif0rfacsmif;udk t'Gef;0rf (t'Hk;0rf) acsmif;[kac:Mu

onf/

t'Gef;0rfacsmif;awmifbufodkYpD;qif;vm&m jrefrmEdkifiHajrmufbuftusqHk;&Gm

jzpfaom wa[mif'rf (w[Gef'ef) &GmteD;wGif taemufbufrS wZHk0rfacsmif;u

pD;0ifonf/ xdkYaemuf ta&SUbufrSomvm0rfESifh w½I0rfacsmif;wdkYpD;0ifNyD;aemuf

wZGef'rf ('ZHk'rf) &GmodkY a&mufonf/ þ&GmwGif t'Gef;0rfonf taemufbufrS

pD;qif;vmaom pdefcl;0rf (&Sefcl;0rf) acsmif;ESihf aygif;qHkrd\/ pdefcl;0rfacsmif;onf

cgumbdk&mZD\ awmifbufrsufESmpmjzpfaom a&cJzHk;wDvmawmifBuD;ay:u

vefa*Gvm1a&cJjrpfwGif jrpfzsm;cHonf/ pdefcl;0rfESifh t'Gef;0rfacsmif;wdkYaygif;qHkpD;

qif;aomjrpfudk erfhwrdkifjrpf[kac:Muonf/

erfhwrdkifjrpfonf ta&SUawmif,Gef;,Gef;qDokdU 44 rdkifrQ pD;qif;NyD;aemuf

jrefrmEdkifiHajrmufbuftpGefqHk;ûrdUjzpfonfh yefeef;'ifûrdUodkYa&mufonf/ (yefeef;'ifudk

1^10^2002 &ufaeYrSpí ûrdUtjzpfowfrSwfcJhonf/) yefeef;'ifrS ta&Sh,Gef;,Gef;odkY

qufvufpD;qif;&m 36 rkdifrQta&mufwGif w½kwfjynfwGif acsmif;zsm;cHaom

x½Hkacsmif;u ta&SUbufrSpD;0ifonf/ x½Hkacsmif;qHkrS qufvufpD;qif;aom erfhwrdkif

jrpfudk *sdef;azmwdkif;&if;om;rsm;u tifrkdifc[kac:í jrefrmwdkYu arcjrpf[kac:Mu

onf/ arcudk yx0D0ifynm&Sifrsm;u {&m0wD\ rlvtp[kqkdMuonf/

arcjrpfonf aemifrGefûrdUe,ftwGif;rS ac:bl'JûrdUe,f? aqmhavmfûrdUe,fESifh

csDaAGûrdUe,fwkdYdudk jzwfoef;í tif*sef;,efûrdUe,ftwGif; ajrmufvwåDwG'f 25 EkdifiH

taemufajrmufzsm;&Sd a&cJawmifwef;wGif jrpfzsm;cHí awmifbufodkYpD;qif;vmaom

rvdcjrpfESifhaygif;qHkonf/ xkdjrpfqHkudk *sdef;azmbmomjzifh rvdZGyf[kac:\/ jrpfBuD;

em;ûrdUrS 28 rdkif 4 zmvHkuGma0;onf/

xkdjrpfqHkta&muf arcjrpfu ravmif0rfacsmif;tjzpfrSpwifNyD; c&D;rkdifaygif;

1/ Languela
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220 udk rvdcjrpf\ta&SUbufrS ESifcJh&onf/ xkdYtwl EdkifiHajrmufbufpGef;? taemuf

ajrmuf,Gef;,Gef;&Sd ay 10000 ausmfjrifhonfhf a&cJawmifwef;BuD;rS awmifusacsmif;

tjzpfpwifí rvdcl;aemfa'oü erfuD,k (erfwD,k) jrpftjzpf jrpfzsm;cHpD;qif;vm

onfh rvdc (arvdc) jrpfonfvnf; c&D;rdkifaygif; 180 udk arcjrpf\ taemufbufrS

jzwfoef;pD;qif;cJh&onf/

rvdcjrpfonfvnf; jrpfqHkta&muf wpfjrpfwnf;oufoufpD;qif;vmjcif;

r[kwf? awmifbufodkYpD;qif;&mwGif erfhvef? erfh,ufacsmif;wdkYu taemufbufrS

vnf;aumif;? &Sefcacsmif;u ta&SUbufrSvnf;aumif; yl;aygif;pD;0ifonf/ jrpfqHkodkY

ra&mufrD ta&SUbufrS c&ef;cESifh *sxdc? taemufbufrS erfhwD;c? tifqGyfc?

zGeftifcwdkY xyfrHpD;0ifMujyefonf/

arc rvdc jrpfqHkrS csif;wGif;jrpf0txdudk txuf{&m0wD? csif;wGif;jrpf0rS

jynfûrdUatmuf 53 rkdiftuGm&Sd jrefatmifûrdUtxdudk atmuf{&m0wD[kac:Muonf/

jrefatmifûrdUatmufbufudkrl jrpf0uRef;ay:[kac:\/ jrpf0uRef;ay:tponf

yifv,frS rkdif 180 uGma0;um jrpfcGJrsm;jzmxGufí Bwd*HyHkjzpfae\/

jrpfBuD;{&m0wDtwGif;odkY ta&SUbufrS rkd;v,facsmif;? wmydefjrpf? a&TvDjrpf?

jrpfi,f ('k|0wD) jrpf? yef;avmifjrpf? prkefjrpf? qifwJ0acsmif;? yif;acsmif;?

a'gif;aoacsmif;? ,if;acsmif;? bGufBuD;acsmif;ESifh e0if;acsmif;wdkYpD;0ifMuonf/

taemufbufrS rkd;aumif;acsmif;? aumufauGUacsmif;? rJZmacsmif;? rl;jrpf? csif;wGif;jrpf?

a,macsmif;? pvif;acsmif;? rkef;acsmif;? ref;acsmif;ESifh rif;wkef;acsmif;wdkYpD;0ifMuonf/

jrpf0uRef;ay:wGif yxrqHk;ESifh taemufbuftusqHk;jrpfcGJrSm ykodrf (i0ef) jrpfjzpf

onf/ ,if;\ ta&SUbufrS ouú,faomif? a&G;? jyefravmh? jyifpvl? {&m0wD

jrpfrBuD;? bkduav;? zsmyHk? oH'dESifh wdk;jrpfwdkYtoD;oD;cGJxGufí yifv,ftwGif;

pD;0ifonf/

{&m0wDjrpfta&SUbufurf; (vuf0Jbufurf;) wGif 0dkif;armf? Aef;armf?

a&Tul? pOfhul/ oydwfusif;? rEÅav;? tr&yl&? wHwm;OD;? igef;ZGef? jrif;jcH?

anmifOD;? acsmuf? a&eHacsmif;? rauG;? qifaygif0J? atmifvH? jynf? a&Tawmif?

rkd;ndK? om&a0g? ZvmBuD;ESifh anmifwkef;ûrdUrsm;&SdMuonf/ taemufbufurf;
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(vuf,mbuf urf;) wGif jrpfBuD;em;? uom? ppfudkif;? jrif;rl? ajrmif? yckuúL?

qdyfjzL? qifjzLuRef;? rif;bl;? rif;vS? o&uf? ur®? yef;awmif;? MuHcif;? jrefatmif?

[oFmw? ZvGefESifh "EkjzLûrdUwdkY wnf&Sdonf/

{&m0wDjrpf0onf vGefcJhaomESpfaygif;oHk;odef;ausmfu jynfûrdU teD;0ef;usif

wGifom&Sdao;\/ vGefcJhaomESpfaygif; 12000 cefYtcsdeftxd? ,aeY tajctaersKd;odkY

ra&muf&Sdao;ay/ xkdtcsdefu? wGHaw;? ajrmif;jr? ykodrfponfwdkYrSm a&jyiftxuf

ay:aeonfh *0Hausmufukef;½dk;uRef;rsm;ozG,fom&Sdao;onf/ 'Da& twuftusrSm

vnf; jynfûrdU0ef;usiftxda&mufqJjzpfonf/ ,ckrl anmifwkef;txdyifaumif;pGm

ra&mufwwfawmhay/

{&m0wDjrpf0uRef;ay:,aeYtajctaersKd;a&muf&Sdvm&jcif;rSm {&m0wD

jrpfa&uwdkufpm;o,faqmifvmonfh Ekef;ajrrsm; jrpf0wGif ydkYvmaomaMumifhjzpfonf/

{&m0wDjrpfonf jrpf½dk;wpfavQmufEkef;ajrrsm;udk jrpf0odkY wpfESpfvQif wefcsdef

216 oef; o,faqmifydkYcsay;onf/ rEÅav;ûrdUtxdEkef;ajrwefcsdef 32 oef; ygvmNyD;

csif;wGif;jrpfwpfavQmufrS wefcsdef 109 oef; yl;aygif;pD;0ifonf/ tjcm;jrpfvufwuf

acsmif;vufwufrsm;uvnf; Ekef;ajrwef oef; 120 udk {&m0wDjrpftwGif;odkY

ESpfpOfpD;0ifap\/

jrpf0odkY ESpfpOfESpfwdkif; Ekef;ajrrsm; þa&GUþrQ ydkYcsay;aejcif;aMumifh

{&m0wDjrpf0uRef;ay:onf yifv,fbufodkY wpfESpfvQif ay 200 Ekef;? ESpfwpf&mvQif

3 'or 79 rdkifEkef;jzifhwkd;csJUum us,fjyefYvmvsuf&Sdonf/ {&m0wDonf urÇm

ay:wGif a&wdkufpm;rItrsm;qHk; jrpfwpfckjzpfí Ekdif;jrpf? rpöpöyDjrpf? **FgjrpfESifh

'if;nKjrpfwdkYxufyif a&wdkufpm;EIef;ydkrsm;onf/ jrpf0Srf;atmufajc&Sd ausmufaqmif

ausmufom;rsm;udk ESpf 400 vQif wpfaycefYwdkufpm;avh&Sdonf/

{&m0wDjrpf\ a&qif;csKdifh0Srf;1onf pwk&ef;rdkifaygif; 158700 us,f0ef;&m

jrefrmEdkifiHtus,ft0ef;\ 61% &Sdonf/ jrpf0uRef;ay:tpydkif;? jrpfcGJrsm;

pwifrcGJxGufrD {&m0wDjrpf\ a&xkxnfpD;EIef;2onf wpfpuúefYvQif tenf;qHk;

ukAay 82000 rS trsm;qHk;ukAay 1152000 twGif; &Sdwwfonf/ wpfESpftwGif;

    1/ Drainage basin             2/ Discharge
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yQrf;rQa&xkxnfpD;EIef;rSm wpfpuúefYvQif ukAay 460000 jzpfonf/ 'DZifbmvrS

rwfvtwGif; tedrfhqHk;jrpfa&tjrifh1ESifh ,if;txuf 5 ay tjrifhtwGif; twuf

tusjzpfavh&Sdonf/ ZGefvv,frS atmufwdkbmvv,ftwGif;ürl a&twuftus

onf tedrfhqHk;jrpfa&tjrifh txufay 20 rS 30 twGif;&Sdonf/ wpfESpfwmtwGif;

tedrfhqHk;jrpfa&tjrifhonf azazmf0g&DvwGifjzpfay:í tjrifhqHk;jrpfa&tjrifh2 onf

Mo*kwfvwGifjzpfwwf\/ rEÅav;ûrdUESifh jynfûrdUwdkYwGif wpfESpfwmtwGif; tedrfhqHk;

jrpfa&tjrifhESifh tjrifhqHk;jrpfa&tjrifhuGmjcm;csufrSm 31 'or 7 ayESifh 37

'or 3 ay toD;oD;&SdMuonf/

{&m0wDjrpf\ wpfESpftwGif; yQrf;rQa&xkxnfpD;EIef;rSm wpfpuúefYvQif

ukAay 460000 wpfESpfvHk;taejzifh a&xkxnf{u 333 oef;pD;qif;ae\/

jrefrmEdkifiHtwGif;&Sd jrpfacsmiftm;vHk;pkpkaygif;taejzifh wpfESpfvQif a&xkxnf{uay

oef; 870 pD;qif;ae&m {&m0wDjrpfBuD;u jrpfvufwufrsm;ESifhtwl 38% ausmfausmf

odkYr[kwf ig;yHkESpfyHkeD;yg; yg0ifpD;qif;ay;aeonf/

{&m0wDjrpf\ tBuD;qHk;jrpfvufwufjzpfaom csif;wGif;jrpfonf jrefrmEdkifiH

wGif wwd,t&Snftvsm;qHk;jrpfjzpfaomfvnf; toHk;0ifrIrSmrl 'kwd,vkdufonf/

csif;wGif;jrpfonf jrefrmEkdifiHajrmufzsm; rvdcjrpftaemufbuf&Sd ulrGefawmifwef;u

a&TawmifBuD;teD;wGif jrpfzsm;cHaom wEkdifcjrpf (weJjrpf) rS pwifonf/ wEkdifconf

jrpfzsm;ydkif;ü awmifbufrS ajrmufbufodkYpD;qif;NyD; ajrmufbufrS pD;qif;vmaom

w0efcjrpfESifh aygif;qHkí [l;aumif;csKdifh0Srf;ta&SUbufrS taemufbufodkY jzwfpD;onf/

xkdYaemuf [l;aumif;awmifMum;wGif jrpfzsm;cHaom w&Gefcjrpf (w½Hkjrpf) ESifhaygif;qHkNyD;

csif;wGif;jrpftjzpf ajrmufbufrS awmifbufodkY qufvufpD;qif;onf/

csif;wGif;jrpfawmifbufodkYpD;qif;&mü ta&SUbufrS O½kjrpf? taemufbufrS

eefzGwfujrpf? ,l;jrpf? jrpfomjrpfwdkYpD;0ifonf/ cEÅD;? xrHoD? [kr®vif;? aomifoGyf?

azmif;jyif? uif;wyf? armfvdkuf? uav;0? rif;uif;? ueDESifh rHk&GmûrdUwdkYudk jzwfoef;NyD;

a&pêudûrdUtvGefwGif jrpfaMumif;ESpfjzmuGJí jrpf0ESpfckjzifh {&m0wDjrpftwGif; pD;0if

onf/ jrpf0wpfcku jrif;jcHtxufa&wdkif&GmteD;rS pD;0ifNyD; tjcm;wpfcku jrif;jcH

        1/ Lowest water level             2/ Highest water level
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ûrdUatmuf yckuúLtxufrSpD;0ifonf/ odkYaomf txufjrpf0rSm aumoavmufvkeD;yg;

jzpfoGm;í atmufjrpf0rSom oabFmrsm; pkefqefoGm;vmEkdif\/ csif;wGif;jrpfonf

691 rdkif &Snfvsm;NyD; wpfESpfvQif a&xkxnfonf {uay 115 oef; pD;qif;í

rdk;wGif;ü cEÅD;ûrdUtxd? aqmif;ESifh aEGOwkwdkYwGif [kr®vif;ûrdUtxd oabFmrsm;oGm;vmEkdif

onf/

jrefrmEkdifiHtwGif; 796 rdkifrQ jzwfoef;pD;qif;aom oHvGifjrpfonf rdkif

1750 &Snfvsm;í urÇmhjrpfBuD;rsm;pm&if;0ifjzpfonf/ wdbufukef;jrifhta&SUydkif;

wef*vmawmifwef;ü jrpfzsm;cHum awmifbufodkY,leefukef;jrifhudkjzwfoef;pD;qif;

onf/ ajrmufvwåDwG'f 24 'D*&Dta&mufwGif jrefrmEkdifiHtwGif;pD;0ifNyD; &Srf;jynfe,f?

u,m;jynfe,fESifh u&ifjynfe,fwdkYudkjzwfum armfvûrdifûrdUteD;wGif jrpf0ESpfckcGJNyD;

rkwårauGUxJ pD;0ifonf/ jrpf0wpfckrSm bDvl;uRef;ajrmufbuf&Sd '&,faygufjrpf0

jzpfí usefwpfckrSm bDvl;uRef;ta&SUbuf&Sd armfvûrdifjrpf0jzpfonf/

oHvGifjrpftwGif;odkY ta&SUvufrS erfhwdef;? erfhc? erfhqif? aomif&if;?

*sKdif;ESifh tw¬&HjrpfwdkY pD;0ifNyD; taemufbufrS erfheif;? erfhyef? erfhwef? erfhyGef?

,Gef;pvif;ESifh 'HkordjrpfwdkY pD;0ifMuonf/ oHvGifjrpf jzwfoef;pD;qif;&ma'orsm;rSm

awmifxlxyfí euf½Idif;aomacsmufrsm;wpfavQmuf a&wHcGefrsm;? a&arSmfrsm;

aygrsm;onf/ wpfESpfvQifa&xkxnf{uay 209 oef;cefY pD;qif;onf/ a&pD;jrefaom

aMumifh jrpf0teD;rSty a&aMumif;oGm;vma&;twGuf toHk;r0ifvSay/ jrpf0rS

63 rkdifa0;uGmaom a&T*Gef;txdom oabFmrsm;qefwufEdkifonf/ aEGtcgü

armfawmfi,fESifh avSor®efrsm; a&T*Gef;txuf 28 rkdifa0;onfh rJqdyfûrdUtxd qefwuf

Edkifonf/ oHvGifjrpf\ a&rsufESmjyifonf a&rsm;csdefESifh a&enf;csdefwGif ay 60

rS 70 txd uGmjcm;wwfí a'owcsKdUü ay 90 txduGmjcm;\/

ppfawmif;jrpfonf &Srf;jynfe,fawmifydkif;? uavmûrdUtaemufbuf&Sd

awmifrsm;ü acsmif;zsm;cHaom aygif;avmif;acsmif;tjzpf pwifpD;qif;vm&m &rnf;oif;

c½kdifta&mufwGif aygif;avmif;jrpfjzpfvmonf/ yJcl;½dk;rü jrpfzsm;cHaom qifao

acsmif;ESifh ivdkufacsmif;wdkYysOf;rem;ûrdUteD; yl;aygif;í aygif;avmif;jrpftwGif;odkY

taemufbufrS pD;0ifonf/ xdkrSppfawmif;jrpftaejzifh awmifbufodkYqufvuf
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pD;qif;&m ta&SbufrS ûyH;? aomufa&cyf? rkef;? ausmufBuD;ESifh a&Tusifacsmif;wdkY

pD;0ifMuonf/ taemufbufrSvnf; ½Hk;yif? a&eD? qGm? caygif;? jzL;? uGrf;ESifh

&JEG,facsmif;wdkYpD;0ifMuonf/

ppfawmif;jrpfonf aygif;avmif;jrpfzsm;rS pwifí rkdif 350 rQ &Snfvsm;

aomfvnf; a&wdrfojzifh avSi,frsm;omoGm;Edkifonf/ opfarsm&eftwGufrl toHk;0if

onf/ wpfESpfvQif a&xkxnf{u ay 34 oef;cefY pD;qif;\/ jrpf0us,fNyD;

twGif;bufodkY usOf;oGm;í 'DvHk;BuD;rm;um twuftusjref\/ jrpf0ra&mufrD

ppfawmif;jrpfudk taemufbufrSyJcl;jrpfESifh wl;ajrmif;azmufí qufoG,fxm;onf/

txufyg jrpfBuD;rsm;ESifh ,if;wdkY\jrpfvufwuf? acsmif;vufwufrsm;tjyif

jynfpHkatmifrazmfjyEkdifaom acsmif;vufwufi,ftrsm;tjym;ESifh urf;½dk;wef;a'orsm;ü

yifv,ftwGif;odk Y wkduf½dkufpD;0ifaom acsmif;i,frsm;pGmusef&Sdaeao;onf/

jrefrmEkdifiH\ aoG;aMumrsm;ozG,fjzpfaeaom þjrpfacsmif;rsm;u yifv,ftwGif;odkY

ESpfpOf pkaygif;ydkYaqmifay;onfha&yrmPrSm {uay oef; 870 (*gvefoef;

axmifaygif; 283490) cefY&Sdonf/ þrQ rsm;jym;onfh a&t&if;tjrpfudk yifv,f

twGif;odkY tv[óra&mufoGm;apbJ wwfEdkiforQwm;qD;í tusKd;&Sd&SdoHk;pGJa&;rSm

uREkfyfwdkY jrefrmEdkifiHom;wdkif;\ wm0efyifjzpfonf/
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tus,ft0ef; a&aiGUyifaiGUjyefEdkifpGrf; ESpfpOftrsm;qHk; a&aiGUyifaiGU
(pwk&ef;rdkif) (vufr) jyefEdkifonfhyrmP (ukArkdif)

 ucsifjynfe,f 34379 43.37 23.53
 u,m;jynfe,f  4530 43.86  3.14
 u&ifjynfe,f 11730 54.31 10.05
 csif;jynfe,f 13907 35.04  7.69
 ppfudkif;wkdif;txufydkif; 25516 47.72 19.21
 ppfudkif;wdkif;atmufydkif; 11019 56.48  9.82
 weoFm&Dwkdif; 16736 47.64 12.58
 yJcl;wdkif; 15214 51.60 12.39
 rauG;wkdif; 17305 49.87 13.62
 rEÅav;wkdif; 14295 51.99 11.73
 rGefjynfe,f  4748 50.12  3.76
 &cdkifjynfe,f 14200 57.63 12.92
 &efukefwkdif;  3927 54.13  3.76
 &Srf;jynfe,f 60155 38.61 36.66
 {&m0wDwkdif; 13567 52.11 11.16
 jynfaxmifpk 261228   46.47 191.61

Z,m; (5-4) /   / jynfe,fESifh wdkif;tvkduf ESpfpOf trsm;qHk;a&aiGUyifaiGU jyefEkdifonfh
   yrmP

   a&aiGUyifaiGUjyefonfh a&yrmPpkpkaygif; 
÷÷

÷÷
÷ tus,ft0ef;pkpkaygif;

jynfe,f̂ wdkif;
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tcef; (6)

ZD0avmutwGuf tusKd;jyKqHk;j'yfypönf;

þurÇmwGifuREkfyfwdkYvufvSrf;rDaom j'yfypönf;rsm;teuf tayg<u,f0

qHk;rSm avESifh a&yifjzpfonf/ xkdj'yfypönf;ESpfrsKd;vHk;onfyifvQif uREkfyfwdkYtygt0if

owåavmuBuD;wpfckvHk;omru tyiftm;vHk;yg0ifonfh ½ku©avmuBuD;wpfckvHk;

twGufyg t"dutusqHk;? tvkdtyfqHk;vnf;jzpfMuonf/ wpfenf;tm;jzihfqkd&vQif

avESifh a&onf  ZD0xkBuD;wpfckvHk;&SifoefaeEdkifa&;twGuf r&Sdrjzpfvkdtyfaom

j'yfypönf;rsm;yifjzpfMuonf/

uREkfyfwkdY touf&SifoefaeEdkifa&;twGuf avESifha&udk r&Sdrjzpfvdktyfovdk

uREkfyfwdkYtm[m&tvdkYiSm pm;aomufaeMuonfh om;ig;ESifh toD;t&GufponfwkdY

uvnf; avESifha&udk rvGJraoGvkdtyfvSonf/ a&raomuf&aomfvnf; uREkfyf

wkdYonf em&Dydkif;ru &ufydkif;txdaeEdkifaumif; aeEdkifayrnf/ odkYaomf avr½ª&ygrl

uREkfyfwdkYtzdkY rdepfydkif;twGif;rSmyif toufqHk;½IH;oGm;&ayvdrfhrnf/ odkYtwGuf touf

ZD0&Sifoefaea&;twGuf a&xufavu ydkta&;BuD;onf[kqkdEdkif\/

odkY&mwGif toufZD0jzpfwnfa&;twGuf udpöjrm;ajrmifü a&u avxuf

ydkrdkyg0ifywfoufum tusKd;ûyay;ae&onf/ xkdYtwl vlwdkY\ aea&;xkdifa&;? pm;a&;

aomufa&;? 0wfa&;? pm;a&;eSifh oGm;a&;vma&;tp&Sdonfh udpöt00wGifvnf;

a&t&if;tjrpfrsm;u taxmuftulrsm;pGm ûyay;&jyefygonf/ odkYjzpfí a&udk

ZD0avmuBuD;twGuf tusKd;trsm;qHk;ûyay;ae&onfh j'yfypönf;[kqkdygu rSm;rnf

r[kwfay/

þodkYaom j'yfypönf;udk uREkfyfwdkYjynfaxmifpkjrefrmEdkifiHonf xkxnf
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359 ukArdkifcefY&Sdaomrkd;a&tjzpf ESpfpOfESpfwdkif;vufcH&&Sdonf/ xkdrdk;a&rsm;teuf

wcsKdUwpf0uf oHk;vdkuf&NyD;rS a&aiGUjyefoGm;onfha&tygt0if pkpkaygif; a&aiGU

jyefoGm;onfha&yrmPrSm 195 ukArdkifcefY&Sdonf/ xkda&rsm;udk z,fvdkufonfhwkdif

a&xkxnf 164 ukArdkifcefY usefayao;onf/ xkda&yrmPrSm oef; 50 &Sdaom

jrefrmEkdifiHom;rsm;tzdkY wpfOD;vQif wpf&uf a&*gvef 9900 oHk;&efvHkavmufonf/

a&udk þa&GUþrQ oHk;pGJcGifh&onfhEdkifiHrSm þurÇmwGif tenf;tusOf;rQom&Sd

onf/ tar&duefjynfaxmifpkonf uREkfyfwkdYEdkifiHESifh EIdif;,SOfvdkufygu wpfq,fh

wpfqrQus,f0ef;aomfvnf; rkd;a&udkrl av;qausmfausmfom vufcH&&Sdonf/

odkYtwGuf vlOD;a&oef; 290 rQ&Sdaom tar&duefEkdifiHom;rsm;tzdkY wpfOD;vQif

wpf&uf a&*gvef 7800 rQom oHk;pGJEkdifayrnf/ obm0u uREkfyfwdkYEkdifiHudk

þrQtxd tusKd;ûyxm;onfESifhtnD uREkfyfwdkYjynfolrsm;uvnf; a&udk yifv,f

twGif;odkY tv[ópD;qif;roGm;apbJ wwfEkdiforQwm;qD;um toHk;csoGm;oifh

onf/ xkdodkYtoHk;csEkdif&eftwGuf a&u uREfkyfwkdYtm; rnfodkYaomtaxmuftuludk

rnfodkYrnfyHkay;aeonfudk odxm;&efvdkygonf/

toufZD0&Sifoefa&;taxmuftul

a&u uREkfyfwdkYvlom;rsm;tusKd;udk rnfonfht&G,fu pwiftusKd;ûyay;

oenf; [lrl rdcif\0rf;Mum;wdkuftwGif; uvva&Munf pwnfonfht&G,fuyif

jzpfonf [kqkd&ygrnf/

rdcif\rsKd;OESifh zcif\okwfydk;wkdYaygif;pnf;NyD; oaE¨atmifonfhaeYrSpí

&Spf&ufajrmufaeYwGif a&`rTm&nfjzpfvmrnfh tacgif;i,ff1 pwifjzpfvmonf/ 11-

12 &ufom;ü ESpfvTmygonfh oaE¨om;csyfjym;2 jzpfvmNyD;aemuf tjyifvTmbufrS

tacgif;i,fwGif a&`rTmtdwfjzpfvm&ef wmplaeNyDjzpfonf/ oaE¨om;csyfjym;tvTm

oHk;ckjzpfvmaomtcg tacgif;i,fuav;tjzpfrS t&nftdwfuav;tjzpfodkY a&muf&Sd

vm\/ wpfvtMumürl udk,fvHk;toGifay:vmonfhoaE¨om;udk a&`rTmtdwfu

vTrf;ûcHvm&m a&`rTmtdwfxJ oaE¨om;a&mufoGm;NyD; a&`rTm&nfxJpdrfae&awmh\/

        1/ Cavity                2/ Embryonic  disc
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a&`rTmtdwftwGif;rS  a&`rTm&nfxJwGif uvmyfpnf;rsm;? aoG;jzLO?

tqD"mwf? tom;"mwf? oMum;"mwf? qkd'D,rf? rD;pkef;ESifh xHk; ponfwkdY

yg0ifaomfvnf; tenf;tusOf;rQomjzpfí a&u 99 &mcdkifEIef;yg0ifonf/ xkd

a&`rTm&nfrsm;u oaE¨om;&Sifoefjzpfwnfvmap&ef atmufygvkyfief;rsm;udk

aqmif&Gufay;onf/

rdcif\ Adkufudk xdrd? ckdufrd? aqmifhrdygu oaE¨om;udk rxdcdkufrdap&ef

a&`rTm&nfrsm;u Mum;ucHay;xm;onf/ om;tdrfn§pfí jzpfvmonfhzdtm;udk

oaE¨om;\ ae&mwpfae&mwnf;u pkrcH&apbJ ysHUESYHcHpm;ap&ef a&`rTm&nfu

aqmif&Gufay;jcif;tm;jzifh oaËom;udkxdkcdkufrIrS tumtuG,fay;onf/ oaËom;ESifh

a&`rTmtdwfwdkYuyfraeap&ef a&u Mum;ucHxm;ay;onfhtjyif oaE¨om;udk vGwf

vyfpGmvIyf&Sm;Edkifap\/

xkdYtjyif a&`rTm&nfu oaE¨om;\udk,frS tylqHk;½HI;rIrjzpfap&ef umuG,f

ay;xm;ojzifh oaE¨om;onf rdrdcE¨mudk,frStylcsdefudk xdef;odrf;aep&mrvdkawmhbJ

zGHUûzd;BuD;xGm;aponfhtvkyfudkom wpdkufrwfrwfvkyfEkdif\/ udk,f0efig;v&NyD;aemuf

ydkif;wGif oaËom;u a&`rTm&nfudkrsKdcsavh&Sd&m? a&`rTm&nfu oaËom;udk a&axmufyHh

ay;&ma&mufonf/ a&`rTm&nf\ vlYtusKd;ûyrI aemufwpfckrSm oaE¨om;ESifhywfouf

aomtcsuftvuftcsKdUudk jyifyuvlrsm;od&Sdap&ef azmfjyay;&jcif;yifjzpfonf/

a&`rTm&nfudk &,lavhvmjcif;tm;jzifh oaËom;onf a,mufsm;av;vm;? rdef;uav;

vm; [lonfudkodEkdif\/ v&ifhaerItajctaeESifh oaE¨om;aoqHk;aerI &Sd? r&Sd

tjctaewdkYudk odEkdif\/ xkdYtjyif rskKd;½dk;vdkufonfha&m*g &Sd? r&Sdudkyg êudodEkdifonf/

a&`rTm&nf\aemufqHk;tvkyfrSm vaphíarG;cgeD; a&`rTmtdwfaygufjyJoGm;onfh

tcg a&`rTm&nfrsm;u arG;vrf;aMumif;wpfavQmufudk a&ESifhaq;aMumvdkufouJhodkY

vkyfay;&jcif;yifjzpfonf/ arG;zGm;NyD;onfhaemufwGifvnf; a&oefYoefYjzihfyif aq;aMum

oefYpifay;&onfjzpf&m vlYb0ü yxrqHk; tusKd;ûyay;&onfht&mrSmvnf; avNyD;

ygu a&yifjzpfonf/

arG;zGm;NyD;onfESifh av;v? ig;vt&G,fa&mufonftxd uav;i,f\

t"dutpm;tpmrSm a&ESifh rdcifEdkY&nfomjzpfonf/ rdcifEdkY&nfrSmvnf; y½dkwif;?
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oMum;? aoG;jzLO? tjcm;ouf&Sduvmyfpnf;rsm;ESifh y#dypönf;rsm; arsmygaeaom

a&omjzpfonf/ rdcifEdkY&nfr&&SdjyefvQif EdkYrIefYudka&jzifhyif azsmfíwkduf&onf/ þodkY

uREfkyfwdkY b0tpwGif &SifoefBuD;xGm;vm&ef a&uaqmifMuOf;ay;&ouJhodkY b0

wpfavQmufvHk;üvnf; toufZD0wnfNrJa&;twGuf a&uyif trsm;qHk;wm0ef,l

ay;&onf/

uREkfyfwdkYcËmudk,f tpdwftydkif;toD;oD;ESifh cËmwGif;tpdwftydkif; toD;oD;

wdkYwGif a&rnfa&GUrnfrQyg0ifzGJUpnf;xm;NyD; rnfodkYrnfyHkvkyfaqmifay;onfudk tcef;

(3) ü azmfjyNyD;jzpfonf/ ,ck uREkfyfwkdY\ ZD0pufBuD; rcsKdU,Gif;ap&efESifh csKdU,Gif;oGm;

ygu ûyjyif&ef a&u rnfodkYaqmif&Gufay;onfudk azmfjyoGm;ayrnf/

vlomwkdif;\ cËmudk,fZD0pufBuD;vnfywfaeap&ef wpf&ufvQif tenf;qHk;

a&*gvefwpf0ufvkdonf/ xkdyrmPudk a&aomufjcif;wpfrsKd;oufoufrS &,l&ef

rvdkay/ wcsKdUwpf0ufudk tjcm;aomufp&mt&nfwpfckcktjyif pm;onfh om;?

ig;? toD;? t&GufESifh tjcm;pm;p&mrsm;rSvnf; &Edkifonf/

tu,fí uREkfyfwdkY aygifrkefYeSihf a&udkompm;aomufrnfqkdygpdkY/ aygifrkefY

zkwfzdkY *sKHrIefYe,f&ef a&vkd\/ *sKHrIefY&&ef *sKHpdkuf&mü a&rsm;pGmoHk;&jyefonf/ odkYtwGuf

vlwpfOD;\ wpfaeYwmvkdtyfaom a&yrmPonf *gvef 300 txd jzpfoGm;rnf/

tom;wpfaygifESifh [if;oD;[if;&Guftenf;i,f xnfhoGif;pm;aomufygu vlwpfOD;

wpfaeYwm a&vkdtyfcsufonf *gvef 2500 txd jzpfoGm;vdrfhrnf/ tb,faMumifh

qkdaomf tom;xGufowå0gtzdkY tom;wpfaygifwdk;&ef pm;aomuf&onfh toD;t&Guf

pdkufysKd;&efESifh xkdowå0gaomuf&ef a&*gvef 2300 ESifh [if;oD;[if;&GufpdkufysKd;&ef

a&*gvef 200 vkdtyfí jzpfonf/

þodkY a&u vlom;ukdaxmufyHhay;ae&onfrSm vl\ZD0pufBuD; yHkrSef

vnfywfae&eftwGufomjzpfonf/ tu,fí ZD0pufBuD;wpfpHkwpf&m csKdU,Gif;oGm;

ygu jyefvnfûyjyif&ef aq;0g;ukorIudk a&\taxmuftuljzifhom ûyvkyf&onf/

taemufwdkif;aq;ynmjzifh vlemwpfOD;\a0'emudk uko&mwGif aq;0g;udk a&jzifh

aomufapjcif;? aq;xkd;&mwGif aygif;wifa&jzifh a&mpyfxkd;&jcif;? vkdtyfygu

"mwfqm;ESifh oMum;"mwfxnfhoGif;xm;aoma&udk aoG;aMumrSwpfqifh tpufcs
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oGif;ay;jcif;? 0rf;avQmjcif; odkYr[kwf aoG;vGefwkyfauG;a&m*gjzpfygu "mwfqm;ukd

a&rsm;pGmjzifhazsmfí wkdufay;&jcif;ESifh tzsm;BuD;vGef;ygu a&ywfwkdufay;&jcif;

ponfwdkY ûyvkyfay;&onf/

jrefrmhwkdif;&if;aq;jzifh uko&mwGifrl aq;0g;rsm;udk a&csnf;oufoufom

rubJ wcsKdUudk a&aEG;? uGrf;&Gufûywfa&ponfh a&vJtrsKd;rsKd;jzifh wkdufauR;wwf\/

xkdYtjyif aq;zuf0iftyifwpfrsKd;rsKd;udk Budwfaxmif;n§pf,lí &aomt&nfjzpfonfh

owåK&nfudkvnf; aq;0g;tjzpftoHk;ûyMuonf/ aq;zuf0iftyif\ toD;tyGifh?

t&Guf? tacguf? tjrpfponfwdkYudk a&jzifh oHk;cGufwpfcGufwifûywfí wkdufauR;wwf

onf/

taemufwdkif;aq;ukorIwGif "mwfqm;a&toHk;ûyjcif;ESifh tcsKdUa&m*grsm;wGif

a&rsm;rsm;aomufapjcif;wdkYrSty a&udk aq;0g;tjzpfoHk;pGJavhr&Sday/ wkdif;&if;aq;

ukorIwGif a&udktrsKd;tpm;cGJí tcsKdUaoma&m*grsm;uko&mwGif toHk;ûyonf/ a,m

ûrdUpm;twGif;0ef OD;bkd;vIdifpDpOfa&;om;onfh OwkabmZeo*F[usrf;wGif a&trsKd;

tpm;ESifh oufqdkif&mZD0tusKd;ûyrIudk atmufygtwdkif;azmfjyxm;onf/

]]a&onf 'dAÁ-aumif;uifü jzpfaoma&? abmr-ajrBuD;odkYa&mufí ajrü

wnfaoma&[lí ESpfrsKd;&Sd\/ xkdESpfrsKd;wdkYwGif aumif;uifa&onf rkd;a&? rkd;oD;a&?

eSif;a&? qD;cJa&[lí av;rsKd;&Sdonf/ jrefrmwdkYEkdifiHtp&Sdaom ylaomt&yfa'owdkYwGif

aqmif;wGif;tcgusaom ESif;udk ygVdbmom xkom& jrefrmbmomjzifh]]ESif;}}[k

ac:onf/ at;aom w½kwfEdkifiH? odk;aqmif;EkdifiHtp&SdonfwdkYü aqmif;wGif;tcg

0g*Grf;pdkifuJhodkY aumif;uifrSusaom a&cJudkom? [drjrefrmbmom]]qD;cJ}}ac:onf}}

OwkabmZeo*F[usrf;ü oDwif;uRwfvü&Gmaom pifMu,faomrkd;a&\

tusKd;? rdk;oD;a&? ESif;a&ESifh qD;cJa&wkdY\ tusKd;wdkYukd atmufygtwkdif;azmfjyxm;\/

]]aomufvQiftm;&ESpfoufapwwf\/ rxif&Sm;aomt&om&S dí

aomufvQifaomufcsif;? armyef;jcif;? a&iwfjcif;udkaysmufapwwf\/ ESvHk;udk

ESpfoufapwwf\/ vlwdkY\toufudkapmifha&Smufwwf\/ &o,ersKd;jzpfí touf

&Snfwwf\/ 0atmifaomufíNyD;vQif EGrf;e,f\ aMuvG,f\/ a'gooHk;yg;vHk;udk

Ekdif\/ þum; qm;? ,rf;? qyfjympaom tjcm;"mwfrsm;ra&maESm? a&oufouf\

tusKd;}}
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]]rkd;oD;onf tqDMoZmr&Sd? pifMu,f\? aMucJ\? ckdifcHh\? tvGefat;\?

onf;ajcudkEkdif\? avovdyfudk ysufapwwf\/}}

]]ESif;a&onf at;\/ tqDMoZmr&Sd? avudkysufapwwf\/ ovdyfudk

Edkif\/ 0rf;rD;udkEkefYapwwf\/ aygifawmifhckdifaomtem? vnfacsmif;em? qD;tBudrf

rsm;pGm oGm;&aomtem? udk,fylem? &w¬ydwfem? rsufpdem? atmhtefemwdkYudkEdkif\/}}

]]qD;cJonfat;\/ onf;ajcudkEdkif\/ aMucJ\/ avudkysufapwwf\/

tqDMoZmr&Sd? tcsKdUusrf;wdkYü qD;cJonf at;\/ tqDMoZmr&Sd? ovdyf? onf;ajc?

avwdkYudk rysufapwwf[líqkd\/}}

ajrüwnfaoma&udk wnfae&mtvdkuf trsKd;tpm;cGJjcm;í vlwkdY\ ZD0puf

vnfywf&mwGif tusKd;ûyyHkudk OwkabmZeo*F[usrf;ü atmufygtwkdif;azmfjyxm;

onf/

]]yifv,fa&onfief\? cg;\? tcsdefav;\? aMucJ\? ESvHk;udkrESpfouf

apwwf? yl\? toufudk wdkapwwf\/ a'gooHk;yg;udk ysufapwwf\/ jrpfBuD;a&

onf tqDMoZmr&Sd? aMuvG,f\? tcsdefaygh\? avudkysufapwwf\? oefY&Sif;Munf

vif\? pOf;i,fpyf\? avovdyfudk Ekdif\? taMumudk rav;apwwf/ jrpfi,fa&

onf aoG;? av? t&omwkdYoGm;vrf;udk ydwfívnf;aumif; taMumudk av;apwwf

\/ aMucJ\/? av;\? csKd\? aemuf\? tif;tkdifa&onf csKd\? pOf;i,fzef\?

aMuvG,f\? aygh\? EIwfudkNrdefapwwf\? qDMoZmr&Sd? a&iwfjcif;udk azsmufwwf\?

tm;udkjzpfapwwf\? qD;0rf;udk csKyfapwwf\? uefa&onf csKd\? pOf;i,fzef\?

0rf;rD;csufí usufvQifpyf\? avudkysufapwwf\? usifBuD;usifi,fwdkYudk

csKyfapwwf\? aoG;? onf;ajc? ovdyfwdkYudkEkdif\/ }}

]]usKH;a&onf tu,fíieftHh? onf;ajcudkysufapwwf\? avovdyfudk

Ekdif\? tu,fí csKdtHh? ovdyfudk ysufapwwf\? avonf;ajcudk Ekdif\? wGif;a&onf

tu,fí ieftHh? avovdyfudk Ekdif\? onf;ajcudkvGefpGmysufap\/ 0rf;rD;awmuf\?

tu,fí csKdthH? a'gooHk;yg;vHk;udkEdkif\? aMuvG,f\? aygh\? vlwdkYESifhoifh\?

a&xGufacsmif;a&onf csKd\? tvGefat;\? onfajcudkEdkif\? aMuvG,f\? 0apwwf

\? tm;udkjzpfapwwf\? avudk pOf;i,fysufapwwf\? pdrfhprf;a&onf csKd\?
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aMuvG,f\? aygh\? 0rf;rD;csufíusufvQif pyf\? tvGefat;\? 0rf;rD;udk awmufap

wwf\? EIwfudkNrdefapwwf\? avonf;ajcudkysufapwwf\? oJwGif;a&onf at;\?

Munf\? csKd\? pOf;i,fzef\? aMuvG,f\? aygh\/ tjypfr&Sd? onf;ajcudkEdkif\?

iefrl onf;ajcudkysufapwwf\? v,fuGufa&onf av;\? aMucJ\? taMumudk

av;apwwf\? a'gooHk;yg;udkysufapwwf\/ ausmufpufa&onf tnpftaMu;

uif;\? Munfvif\? tqDMoZmr&Sd? at;\ tarSmifhya,m*udkEdkif\/ csrf;omap

wwf\? zsm;aomtem? ylavmifjcif;? tqdyfoifhjcif;wkdYudkEdkif\}}

taemufwkdif;aq;ukorIwGif a&aEG;tdwf? a&cJtdwfrsm; toHk;ûyaomfvnf;

a&aEG;ESifh a&at;wdkYudk tusKd;tjypfcGJjcm;í aq;0g;taxmuftultjzpf ay;avhr&Sday/

wkdif;&if;aq;ukorIwGif a&vJtjzpfcGJjcm;oHk;½Hkomru tusKd;tjypftvkdufaomufoHk;

apwwf&m a&at;? a&aEG;ESifh a&usufat;wkdY\toHk;wnfhyHkudk OwkabmZe

o*F[usrf;ü atmufygtwkdif;azmfjyxm;onf/

]]rl;a0aomol? onf;ajcem&Sdaomol? ylavmifaomol? tqdyfoifhaomol?

aoG;em&Sdaomol? aot&uf,pfrl;aomol? a&iwfem&Sdaomol? armyef;aomol?

wufaomol? atmhtefaomol? aoG;tefaomol? onf;ajczsm;&SdaomolwdkYü a&at;

vnf; oifhjrwf\/ xkdolwdkYonf a&at;aomufjcif;? csKd;jcif;udk ûytyfukef\/}}

]]ab;xdk;&ifusyfem&Sdaomol? ESmap;aomol? avem&Sdaomol? ukyfckdifawmifh

aomol? 0rf;a&mifaomol? Muufrsufoifhaomol? 0rf;oufaomol/ tzsm;opf&Sdaom

ol? ½ª[kdufaom tem&Sdaomol? qDaxmywf rsm;pGmpm;aomol? ovdyfem&Sdaomol?

0rf;udkufaomol? *lem&Sdaomol? acsmif;qkd;em? yef;em&Sdaomol? EIwfrNrdefaomol?

trmaygufaomolwdkYonf a&at;udkMuOfa&Smiftyfukef\/ xkdolwdkYonf a&at;

aomuffjcif;? csKd;jcif;udk rûytyfukef? a&aEG;udkom oHk;aqmiftyfukef\/}}

]]Owktm;avsmfpGm csuftyfNyD;aoma&aEG;udk at;apNyD;rS aomuftyfaom

temwdkYum; udk,fylaomtem? 0rf;ysufem? onf;ajcem? aoG;em? rl;a0aomtem?

aot&uf,pfjcif;? tqdyfoifhjcif;wdkYudkvnf;aumif;? qD;csKyfaom rkwåudwfem?

y@Kem? a&iwfaomtem? atmhtefaomtem? armyef;aomtem? aot&ufudk

aomuftm;BuD;aomaMumifh jzpfaomtem? oEdéygwftemwdkYudkvnf;aumif; þtem
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wdkYü a&usufat;onfoifh\/ csufNyD; tvkdtavsmufat;aom a&usufat;onf

a'gooHk;yg;vHk;udkEkdif\? at;\? tqDMoZmr&Sd? aoG;avt&omtaMumwdkYudk rav;vH

apwwf? EGrf;e,fjcif;? a&iwfjcif;? tzsm;wkdYudkEkdif\? aMuvG,f\? aygh\/}}

uREkfyfwdkY\toufcE¨mwnfNrJaeap&ef? usef;rmaeap&ef tpmtm[m&

rSD0Jpm;ay;&onf/ uREkfyfwkdYaeYpOfpm;aomufae&onfh xrif;[if;taejzihf a&ESifh

uif;r&ovkd? wpfcgwpf&H pm;oHk;onfhrkefYyJoGm;a&pmrsm;onfvnf; a&ESifhruif;uGm

ay/ aumfjyefYpdrf;? ukvm;yJokyf? wdkY[l;? rkefYvdyfjymESifh EkdYxrif;wdkYwGif a&u 72%rS

81% txdyg0if\/ xef;oD;rkefY? MumqHkokyf? eef;BuD;okyfESifh rkefYvifr,m;wdkY

onfvnf; 61% rS 67% rSm a&rsm;omjzpfonf/ bdef;rkefY? rwfyJaMumf? rkefYjym;

ovuftjzLESifh rkefYpdrf;aygif;wdkYonfyifvQif a&ESifhrvGwfuif;ay/ 44% rS 49%

txda&yg0if\/

vlom;rsm;twGuf t"dutm[m&"mwfwpfrsKd;jzpfonfh y½dkwif;"mwfudk

ig;? ykpGefponfh a&xGuftpm;tpmrsm;ESihf a&udkaomufoHk;ae&onfh wd&pämef

tom;rsm;rS&onff/ tjcm;tm[m&"mwftrsKd;rsKd;udkvnf; a&xGuftpmtpmrsm; pm;oHk;

jcif;jzifh&onf/ ta&;ygvSonfhqm;udk tajrmuftjrm;xkwfay;onfrSmvnf; a&yif

jzpfonf/ xkdYtjyif uREkfyfwdkYpm;oHk;aeonfh toD;tESH? t&Guftyifrsm;onfvnf;

a&r&&Sdygu &Sifoefvmrnfr[kwfay? uREkfyfwdkYtwGuf tpm;tpmcsufûywfa&;?

pm;aomufzG,f&mrsm; ûyvkyfa&;? tdk;cGufyef;uefrsm;aq;aMuma&;? udk,fcËm aq;aMum

oefYpifa&;? tnpftaMu;pGefYa&;? t0wftxnfrsm;avQmfzGyfa&;ponfh udpöjrm;ajrmif

wGif a&udk tenf;ESifhtrsm;oHk;pGJ&onf/ vlwpfOD;twGuf þrQta&;ygvSonfh

a&ygay/

a&uefi,fuav;wpfck&Sd tpdrf;a&mifcyfaemufaemuf t&nfrsm;twGif;u

ay:OD;p a&nd§yifuav;rsmutp? &ifhrSnfhí0g0gxdefxdefaeonfh *sKHcif;BuD;rsm;tv,f?

jrifhrm;vSonfh uRef;yif? unifyifBuD;rsm;tqHk;? þurÇmajrwGif&Sd&SdorQaom tyif

wdkYonf tvif;rSDpkzGJUjcif;1 jzifh&SifoefBuD;xGm;aeMuonf/

tvif;rSDpkzGJUjcif;jzpfpOfrSm opf&Gufpdrf;ü a&ESifhumAGef'dkifatmufqdk'fwdkYudk

        1/ Photosynthesis
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aea&mifjcnfjzifh oMum;csufvkyfí oMum;rS upDtjzpf csufcsif;ajymif;vJoGm;onfh

jzpfpOfyifjzpfonf/ tyifrsm;onf tyiftm[m&csufvkyf&efa&udk ajrqDvTmrS&í

umAGef'dkifatmufqkd'fudk avrS&onf/ t&Guf&Sd tpdrf;a&mifuvkd½dkzD;1rsm;u aea&mif

jcnfrSpGrf;tifudk,lí umAGef'dkifatmufqkd'fudk umAGefESifh atmufqD*siftjzpf ûyduGJap\/

"mwfuGJvmaomumAGefudk a&rS atmufqD*sif? [dkuf'½dk*sifwdkYESifhaygif;pyfí oMum;

jzpfap\/ "mwfuGJvmaomsatmufqD*sifrSmrl avxJodkYjyefa&mufoGm;onf/

,aeYrsufarSmufumvwGif þurÇmBuD;&Sdtyifrsm;u wpfESpfvQif umAGef

wefcsdefbDvD,H 150 udk a&rS&aom[dkuf'½dk*sifwefcsdef 25 bDvD,HESifh aygif;pyf

ay;vsuf&SdaeNyD; atmufqD*sifwefcsdefbDvD,H 400 ukdavxktwGif;odkY jyefvnf

xkwfvTifhay;ae\/ þodkY vlowå0gwdkYtouf&Sifa&;twGuf vkdtyfaom atmufqD*sif

udk tvif;rSDpkzGJUjcif;jzpfpOfjzifh tyifrsm;u avxkxJjznfhwif;ay;Edkifjcif;rSm a&\

taxmuftulaMumifhomjzpfonf/ owå0grsm; toufZD0wnfNrJa&;twGuf þrQ

pGrf;aqmifay;onfh a&ygay/

b0wpfavQmuf tqifajyapa&;taxmuftul

urÇmBuD;wGif tjcm;ouf&Sdrsm;ESifh EdIif;,SOfvdkufygu vlonf aemufrS

jzpfxGef;ay:aygufvmonfh owå0gtopfomjzpfonf/ odkYaomf tjcm;ouf&Sd

rsm;ESifhrwlbJ xl;uJonfhtm;omcsufwpfck vlwGif&Sdonf/ xkdtm;omcsufrSm vl\

OD;aESmufwGif a&udk trsKd;rsKd;tzHkzHktoHk;ûywwf½HkrQru? udpötrsm;tjym;wGifvnf;

a&udk ckdif;apwwfonfh todÓPf&Sdaejcif;yifjzpfonf/

arsmuf0HuJhodkYaomb0rS acwfvlb0odkYa&muf&Sdvm&ef wpfpwpfpwkd;wuf

vm&mwGif vl\ a&ESifhywfoufonfh yxrqHk;pl;prf;awGU&SdcsufrSm a&udkcyf,l

o,faqmif odkavSmifxm;EkdifaMumif;yifjzpfonf/ urmcGH? cHk;cGH? vdyfcGH? bl;awmif;

ajcmufESifh wd&pämefom;a&wkdYjzifh cyf,laumif; cyf,lcJhMurnf/ tqdkygawGU&SdcsufrSm

tvGefyif½dk;pif;vSaomfvnf; zGHUûzd;vmrnfhudpörsm;pGmpwif&ef t&Sdeft[kefygonfh

ajcvSrf;wpf&yfyifjzpfonf/

        1/ Chlorophylls
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xkdYaemuf olwumxuf ÓPfydkajy;olwcsKdUu opfvkH;ESpfckudkyl;NyD;

EG,fyifESifhwkyfaESmifí azmifozG,foHk;pGJwwfvm\/ opfvHk;wpfckudk ausmufykqdefjzifh

tacgif;jzpfatmifxGif;í uEl;avSozG,ftoHk;ûyvmonf/ avSmfwufrsm; ûyvkyfoHk;pGJ

vmonf/ þtqifhodkYa&mufjcif;onf {&mrwdk;wufrIwpf&yfjzpf&m ,cifu

jzwfoef;r&Edkifaom twm;tqD;ozG,fjzpfaecJhonfh jrpfjyifus,f? tdkifjyifus,fwdkYudk

jzwful;oGm;vmEkdifcJhonf/ awm½kdif;rsm;udk cufcufcJcJjzwfoef;jcif;rûybJ jrpfurf;

wpfavQmuf avSmfcwfoGm;jcif;jzifh ydkrdkvG,fulpGm ausmfjzwfoGm;NyDjzpfonf/ ausmydk;NyD;

ro,fEkdifavmufatmifav;onfh tav;tyifrsm;udk uEl;avSjzifh  o,f,lydkYaqmif

ay;EdkifNyDjzpfonf/ yxrqHk; a&aMumif;ydkYaqmifa&;pwifvkdufjcif;yifjzpfonf/

rMumrwifrSmyif tjcm;ÓPfBuD;&Sifrsm;u olwdkYavSudk wdkufavtm;jzifh

&GufvTifhum a&GUvsm;ap&ef zefwD;wwfvm\/ &Guftjzpf opfacguf odkYr[kwf

rmacgufacguf[if;&GuftrQifrsm;jzifh &ufvkyf[efwl\/ þodkY wDxGifvmEkdifjcif;rSm

obm0tiftm;wpfckudk yxrqHk;toHk;csvkdufjcif;yifjzpfonf/ &GufvTifhwwfvm

onfESifh ,cifuxufBuD;rm;aom avSrsm;ûyvkyfvmEdkif\/ a&jyifus,fudktoHk;cs&m

wGif taxmuftulûyEkdifonfhypönf;rsm;udk wDxGifoHk;pGJvmcJhMuonf/ odkYtwGuf

,cifu jzwfausmfr&onfh a&jyifus,fBuD;rsm;onf vlom;rsm;tzdkY pl;prf;&SmazG&ef

oHk;&rnfh vrf;rBuD;rsm;jzpfvm\/

bDpD 2000 wGif &Gufa&mwufygokH;Ekdifonfh oabmFBuD;rsm;wnfaqmufvm

EkdifNyD; a&aMumif;c&D;&nfBuD;rsm;pwifí ukeful;jcif;? pl;prf;&SmazGjcif;ESifh wdkufcdkuf

jcif;wdkY ûyvkyfvmMuonf/ a&S;OD; yifv,faysmfrsm;onf ukefonfwpfydkif; "m;jy

wpfydkif; jzpfMuí ul;oef;a&mif;0,fjcif;omru vk,ufjcif;? aus;uReftjzpf

t"r®zrf;qD;jcif;? e,fajropfxlaxmifjcif;ESifh e,fajrodrf;ydkufpdk;rkd;jcif;wdkY ûyvkyf

vmcJhMuonf/

a&S;OD;vlwdkYonf trJvdkufwwf½HkrQru toHk;usaom wd&pämefrsm;arG;jrL

wwfvmonf/ rkqdk;a&m arG;jrLa&;orm;yg a&TUajymif;aexkdifolrsm;jzpfMuonf/

aumufyJoD;ESH pdkufysKd;wwfvmonfhtcg tajccsaexdkifwwfvm\/ tdrfrsm;

tcdkiftrmaqmufí wpfOD;csif;tvkduf ajrae&mydkifqkdifrIrsm;xGef;um;vm\/ tdrfrsm;
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pkrdí &Gmjzpfvmonf/ &Gmrsm;pkrdjyefvsuf ûrdUjzpfvm\/

xkdodkY zGHUûzd;wdk;wufvmonfh ûrdUjya'orsm;rSm tD*spfrS Edkif;jrpf0Srf;? ,aeY

tD&wfEdkifiHrS wdkuf*&pf-,lza&;wD;jrpf0Srf;? ,aeY ygupöwefEdkifiHrS tdE´Kjrpf0Srf;?

w½kwfEdkifiHrS jrpf0gjrpf0Srf;ponfh a&udktvG,fwul&&SdNyD; jrpfa&rMumcPvQHí

ajrMoZmaumif;aoma'orsm;om jzpfMuonf/ aumufyJoD;ESHpdkufysKd;wwfvmonfESifh

vlonf a&\tvGeftoHk;usrIaemufwpfckudk xyfrHodvmMuonf/ a&rygbJ

vHk;0pdkufysKd;r&EkdifaMumif;ESifh oifhwifhaoma&yrmPr&&Sdygu oD;ESHtxGuf raumif;

aMumif;yifjzpfonf/

pd kufysK d;rIzG H U ûzd;vmonfESif htrQ a&udk ajrmif;rsm;wl;í yd k Yaqmif

ay;wwfvmonf/ a&udkodkavSmif&efjzpfap? a&aMumif;ajymif;oGm;&efjzpfap qnfzdkY

wwfvmonf/ yxrqHk; qnfwrHrsm;udk tD*spfeSifh rufqdkydkaw;rD;,m; (tD&wf)

a'owdkYwGifaexkdifcJholrsm;u wnfaqmufcJhMuonf/ vGefcJhaomESpfaygif; 5000

cefYuwnfaqmufcJhonfh *sm0g1qnftûydtysufrsm;udk a*smf'efEdkifiHwGif ,aeYwdkif

awGUMu&onf/ tBudrfBudrftcgcgûyjyifNyD; ,aeYwkdifoHk;pGJae&aom ,DrifEdkifiHrS

rm&pfzf2 qnfonf ESpfaygif; 2700 ausmf oufwrf;&SdaeNyDjzpfonf/

jrefrmEdkifiH&Sd rdw¬DvmuefBuD;onfvnf; urÇmha&S;tusqHk;qnfrsm;wGif wpfck

tygt0ifjzpfonf/ a*gwrjrwfpGmbk&m;\bkd;awmf tOÆerif;BuD;u r[mouú&mZf

10 ckESpf (bDpD 684 ckESpf) ü ûyjyifrGrf;rHcJhonf/ 11 BudrfajrmufûyjyifqnfzdkYrIudk

aumZmouú&mZf 416 ckESpf (at'D 1054 ckESpf) ü yk*Hjynf&Sif taemf&xmrif;jrwfu

ûyvkyfcJhonf/

a&udk a&S;OD;vlwdkYoHk;pGJrIaemufwpfckrSm tcsdefudk a&ESifh wdkif;wmjcif;yif

jzpfonf/ a&em&Drsm;udk tD*spfüpwiftoHk;ûycJhonf/ bDpD 250 wGif wufqkdifbkdif&yf3

qdkol *&dqwåmonfwpfOD;u tkd;oHk;vHk;qifhxm;onfh ydkrdkrSefuefaoma&em&Dudk wDxGif

ay;cJh\/ bDpD 135 ckESpfta&mufwGifrl a&pD;tm;ESifhvnfywfaom bD;ESifh0if½dk;yg

a&tm;oHk;em&Dudk tD*spfEdkifiHtvufZef;N'D;,m;ûrdUü toHk;ûyaeNyDjzpfonf/

a&S;OD;vlrsm; a&udktoHk;csyHkaemufwpfrsKd;rSm BudwfcGJpufrsm;udk vSnfhywf&ef

1/ Jawa Dam       2/ Marib Dam      3/ Ctesibius
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a&tm;udktoHk;csjcif;yifjzpfonf/ a&S;OD;vlrsm;onf ueOD;u *sKHBudwfpufrS

tvsm;vkdufbD;udk uRJEGm;rsm;? uRefrsm;jzifhvSnfhywfap\/ a&mrom;rsm;u xkdpuf

rsKd;udk bDpD 264 ckESpfu rufqDema&vufMum;oGm; oabmFrsm;rSmyif toHk;ûycJhonf/

a&,ufbD;tm; EGm;rsm;jzifhvnfywfap\/ bDpDwpf&mpkwGif ta&SUtv,fydkif;ü

xkdBudwfcGJpufrsm;udk jrpfacsmif;eHab;üwyfqifum uRJ? EGm;tpm; a&tm;jzifhvnfywf

ap\/ aemufydkif;ü ydkrdktm;aumif;aomBudwfcGJpufudk Apfx½l;AD;,yf1qkdolu wDxGiff

cJh&m 0if½dk;udktvsm;vdkufxm;í a&,ufygonfhbD;udk a'gifvkdufwyfqifonf/

xkdBudwfcGJpufrsKd;udk ydkrdkoHk;pGJvmcJhMu&m at'D 1086 ckESpfwGif t*FvefEdkifiHü

5624 ck toHk;ûycJhonf/

rMumrDrSmyif a&tm;oHk;bD;rsm;udk *sKHcGJpufüomru opfcGJpuf? ydk;csnfpuf?

puúLvkyf&ef t0wfpkwfpOf;puf? om;a&Budwfpuf? ponfwdkYwGif toHk;ûyvmonf/

xkdtjyif yef;yJoHk;rD;zdk rD;rIwfay;jcif;? owåK½dkif;BudwfcGJjcif;? owåKyHkazmf½kdufxkjcif;?

tajrmuftjrm; tacsmoyfta&mifwifjcif;ESifh aoewfajymif;ûyvkyfjcif; ponfwdkYudk

a&pD;tm;oHk; bD;wyfpufrsm;jzifh aqmif&GufvmcJhMuonf/ tdkif;&pfyifv,ftwGif;&Sd

ref;uRef;2 owåKwGif;ü 19 &mpkESpftwGif; wnfaqmufcJhaom {&mra&xkwfpuf

BuD;\ a&,ufbD;onftcsif; 72 aycGJ&Sdí jrif;aumifa& 200 tm;jzifh vSnfhywf

ay;Ekdifonf/

xdkodkYaompuftrsKd;rsKd;udk urÇmtESHYtjym;ü ESpfaygif;axmifcsDí &SnfMumpGm

toHk;ûyvmcJh&mrS aemufydkif;wGif pGrf;tm;&Sifa&aEG;aiGUu oabmFcHkwef;rsm;ay:u

avSmfcwfolrsm;? oabmFa&,uftm; vSnfhywfay;ae&onfh EGm;rsm;? BudwfcGJpuf

trsKd;rsKd;wGif bD;udk vSnfhywfay;ae&onfhwd&pämefrsm;tm; tem;ay;vdkufawmhonf/

a&onfqlNyD; a&aEG;aiGUjzpfoGm;aomtcg xkxnftqaygif; 1600 txd

azmif;yGjyefYum;vm\/ odkYtwGuf a&aEG;aiGzdtm;jzpfay:vmNyD; armif;wHrsm;udk a&SUwkd;

aemufqkwfjzpfapum bD;rsm;udkvSnfhywfay;awmh\/ þoabmw&m;udktajccHí

1690 jynfhESpfrsm;wGif t*Fvefae jyifopf½lyaA'ynm&Sif 'if;epfyufyif3 u

a&aEG;aiGUoHk; tif*siftMurf;xnfwpfckudkvnf;aumif;? t*Fvdyfppftif*sifeD,m

 1/ Vitruvius              2/ Isle of Man          3/  Denis Papin
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aomrwfpfaqhAJ&D; 1 u a&aEG;aiGUoHk;a&pkyfpufwpfckudkvnf;aumif; wDxGifcJhMuonf/

1705 ckESpfwGif t*Fvdyfyef;yJq&m aomrwfpfe,l;udkref;2 uvnf;

rpöwefESifh qvif'gyg&Sdonfh a&aEG;aiGUtif*sifudk wDxGifcJhjyefonf/ 1763 ckESpfwGifrl

t*Fvdyfvli,f ud&d,mxkwfvkyfol *sdrf;0yf3 u ydkrdktm;aumif;½Hkru avmifpm

tukefoufomaom ESpfcsufckwfa&aEG;aiGUtif*sifudk wDxGifEdkifcJhonf/ xdka&aEG;aiGUoHk;

tif*sifrsm;onf 19 &mpk pufrIvkyfief;rsm;ESifh o,f,lydkYaqmifa&;vkyfief;rsm;twGuf

t"dupGrf;tm;&SifjzpfvmcJhonf/

odkYaomf ,ckacwfwGif a&aEG;aiGUypöweftif*sifrsm;ae&mwGif 1882 ckESpfü

qDG'iftif*sifeD,m um;vf*wfpwyfzf yufx&pf'DvmA,fvf4 ESifh 1884 ckESpfü

t*Fvdyftif*sifeD,m pD? at? ygpif5 wdkY wDxGifcJhMuonfh a&aEG;aiGUwmAdkiftif*sif

rsm;u tpm;xkd;0ifa&mufvmonf/ wmAdkifrsm;wGif ypöweftpm; yefum&Gufrsm;ygaom

bD;wyfqifxm;\/ wDxGifpu jrif;aumifa& 500 tm;om&Sdaomfvnf; 1900

jynfESpfrsm;wGif jrif;aumifa& 6500 tiftm;txd&Sdvm\/ rsufarSmufacwf

yifv,ful;oabFmBuD;rsm;ESifh vQyfppf"mwftm;xkwf r[mpufBuD;rsm;wGif toHk;

ûyonfh wmAdkifBuD;rsm;rSmrl jrif;aumifa& 325000 tiftm;txd&SdMu&m a&wpfjzpfvJ

a&aEG;aiGU\ tHhrcef;aqmif&Gufay;rIjzpfonf/

armfawmfum;opfwpfpD; xkwfvkyf&mwGif oHk;pGJ&onfh a&yrmPudk jyefvnf

wGufMunfhvQif um;üoHk;xm;aom oHrPdxnfrsm;xkwfvkyfpOfu *gvef 17000?

wyfqifvdkif;6wGif &SdaepOf oHk;&onfu *gvef 8000 ESifh um;ütoHk;ûyxm;onfh

yvwfpwpfrsm;? rSefrsm;? &ufxnfrsm;ESifhtjcm;tpdwftydkif;xkwfvkyfcJhpOfu *gvef

axmifaygif;rsm;pGm ukefuscJhaMumif; awGU&rnf/ um;xJxnfh&rnfh "mwfqDuvnf;

wpf*gvefcsufvkyfwdkif; a&*gvef 60 ukefusonf/ xdkuJhodkYyif uRefyfwdkYpm;onfh

tpm;tpm? 0wfqifonfht0wftpm;? zwfonfh owif;pm? MunfhonfhwDADGESifh

tjcm;vloHk;ypönf;wpfckck xkwfvkyfwdkif; ukefusrnfha&yrmPudk wGufMunfhygu

enf;rnfr[kwfay/

a&onf pGrf;tif&Edkifonhf t&if;tjrpfvnf;jzpf&m a&tm;vQyfppf

1/ Thomas Savery  3/ James Watt  5/ C.A.Parsons
2/ Thomas  Newcomen   4/ Carl Gustaf  Patrik de Laval    6/  Assembly Line
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xkwfvkyfa&;puf½Hkrsm;wGif a&\vkyftm;udk wdkuf½kduftoHk;csxm;NyD; rD;&xm;?

rD;oabFmrsm;wGif a&aEG;aiGUtjzpf toGifajymif;oHk;xm;onf/ rsm;pGmaom tyl"mwf

ay;pufrsm;u xkwfay;onhf taEG;"mwfrSm a&uaxmufyHhay;aejcif;om jzpfonf/

oHrPdpuf½Hkrsm;ürl &J&Jawmufatmifylavmifaeonfh owåKxnfudk a&\at;jrrIu

Nid§rf;owfay;&onf/

pufrIurÇm\ puf½Hkrsm;twGif;odkY avrSvGJí rnfonfht&murQ a&avmuf

rpD;0ifay/ "mwkypönf;trsKd;rsKd;? bD,m? aq;0g;rsKd;pHkESifh tjcm;&maygif;rsm;pGmaom

xkwfukefrsm;wGif a&u ukefMurf;ypönf;tjzpfyg0ifvkdufao;onf/ ta&mifcRwfaq;

xkwfvkyfonfh "mwkwkHYjyefrIrsm;üvnf; a&u azsmf&nftjzpf yg0ifvkdufao;onf/

puúLpufrsm;uvnf; a&udktvGwfray;? aysmhzwfrS tnpftaMu;rsm;udk oefYpifypf&ef

a&udk ckdif;vkdufao;onf/ aemufqHk;ukefukefajym&vQif wefcsdefaxmifaygif;rsm;pGm

&Sdaom pufrIYpGefYypönf;rsm;udko,f,lí ab;vGwf&modkYydkYay;&onfrSmvnf; acsmif;a&

jrpfa&rsm;omjzpfonf/

a&\toHk;rSm onfrQESifhtqHk;rowfao/ aysmf0ifowåd xl;uJpGm&Sdonfh

a&onf jrpfzsm;rS yifv,f0qDodkYta&muf c&D;rdkifaygif;rsm;pGmESifcJh&mwGif jrpfaMumif;

wpfavQmuf "mwfqm;trsKd;rsKd;udkaysmf0ifapí yifv,fwGif;odkY o,faqmifoGm;cJhonf/

urf;½dk;wef;t&Snf 1385 rkdif&SdNyD; oD;oefYpD;yGm;a&;Zkeftxd yifv,fjyif{&d,mpwk&ef;

rdkif 14000 ausmf ydkifqkdifxm;onfh jrefrmEdkifiHtzdkY tqdkygo,HZmwrsm;udk yifv,f

a&rS jyefvnfxkwf,lEkdif\/

yifv,fa&iefrSxkwfEkwf,lvQif pD;yGm;a&;t& tusKd;&SdEdkifaom wGif;xGuf

ypönf; 44 rsKd;&Sd&m uvdk&if;? qkd'D,rf? r*¾eDpD,rf? uefY? u,fvfpD,rf? A½dkrif;ESifh

umAGefwdkYrSm xkxnftvdkuf trsm;pkjzpfonf/ yifv,fa&xkxnf wpfukArdkifrS

qm;wefcsdef 166 oef; &Ekdif&m tdrfoHk;qm;u 85% yg0ifí usef 15% wGif

r*¾eDpD,rf"mwfqm; 3 rsKd;? u,fvfqD,rf"mwfqm; 2 rsKd;ESifh ydkwufqD,rfqmvzdwfwkdY

yg0ifMuonf/ yifv,fa&aygif 1000 u ayghyg;cdkifcHhaomowåKûyvkyf&mwGif

toHk;usvSonfh r*¾eDpD,rfwpfaygif xkwfay;Edkif\/ yifv,fa&wpfwefrS aq;0g;ESifh

"mwkypönf;oHk; A½dkrif;wpfaygif&Ekdif\/
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yifv,fa&jyifonf uREfkyfwdkYtwGuf £pämo,[if;tkd;BuD;yrm ig;? ykpGef

trsKd;rsKd;ESifh ausmufyGifh ausmufausmtrsKd;rsKd;udkvnf; pm;oHk;½HkrQru wifydkYa&mif;cs

Ekdif&ef vkdoavmufaxmufyHhay;onf/ yifv,fausmufausmonf a&wGifaysmf0if

aeaom "mwfowåKrsm;udk pkyf,lí t&GufüodkrSDxm;avh&Sd&m tpm;tpmtjzpf pm;oHk;

Ekdif½Hkru ,if;wdkYrS tkdiftdk'if;? qkd'g? ydkwufpaom"mwfwdkYudkvnf; xkwf,lEkdif\/

ydkwufqD,rfESifh rD;pkef;"mwf<u,f0aom ausmufausmrsm;udkrl "mwfajrMoZmxkwfvkyf

&mwGif toHk;ûyEdkif\/

a&onf uREkfyfwdkY\ vkdtifqE´rSeforQudk twwfEkdifqHk;jznfhqnf;ay;vsuf

&Sd&m &wemypönf;rsm;yif csefrxm;ay/ &wempm&if;0ifykvJrsm;udk jrefrmhyifv,f

jyifu arG;jrLay;vsuf&Sd&m urÇmhtBuD;qHk;ykvJ&wemBuD;yif &&SdcJhNyD;jzpfonf/ yifv,f

ork'́&ma& wpfukArdkifrS a&T 25 wef&&SdEdkifaomfvnf; p&dwfpuBuD;rm;vSí pD;yGm;jzpf

rvkyfEkdifao;ay/ pdefudkrl awmiftmz&duEkdifiHESifh ½k&Sm;EdkifiHwdkYu pD;yGm;jzpf

xkwf,laeMuNyD/

yifv,fa&u txufygtwkdif; tusKd;ûyay;aeouJhodkY yifv,f'Da&

uvnf; pufavSBuD;rsm;? oabFmrsm; yifv,fqdyfurf;ûrdUrsm;odkY tvG,fwul 0ifxGuf

oGm;Edkif&ef wpfaeYESpfBudrf tusKd;ûyay;ae\/ 'Da&wufí a&jynfhcsdef 0ifxGufygu

aomifwifrSm rpdk;&drf&ay/ odkYtwGuf jrefrmhyifv,furf;½dk;wef;wGif rnfonfhtcsdefü

a&wufrnf? a&usrnfudk odyÜHenf;usyHkaowGufenf;jzifh wGuf,lMuonf/ jrefrm

vqef;? vqkwf 10 &ufaeYwdkif; eHeuf 6 em&D? nae 6 em&Donf a&jynfhcsdefrsm;jzpf

onf/ wpf&ufvQif rdepf 50 xyfcgxyfcg aygif;xnfhoGm;jcif;jzifh odvdkaom

&ufydkif;\ a&jynfh? a&us? a&wufcsdefwdkYudk odEkdif\/

'Da&u uREkfyfwdkYudk tusKd;ûyrIaemufwpfckrSm 'Da&\tiftm;jzifh vQyfppf

"mwftm;xkwfay;Ekdifjcif;jzpfonf/ yifv,fa&onf a&csKd\ wpfqcGJrQav;&m wpfem&D

vQif 8 rdkifEIef;jzifh wufvmaom'Da&\tiftm;onf wpfem&DvQif rkdif 230 EIef;jzifh

wkdufcwfaom wdkufav\tiftm;ESifh wlnDonf/ xdktiftm;udktoHk;csí vQyfppf

"mwftm; xkwf,lEdkif&mjyifopfEdkifiH?b&pfwefeDe,f&Sd &efY1 jrpf 'Da&tm; vQyfppf"mwf

  1/ Rance
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xkwfvkyfa&;puf½Hkonf r*¾g0yf 240 xkwfay;Edkif\/ jrefrmEdkifiHwGifvnf; {&m0wD

wdkif;? iykawmûrdUe,f urÁvmaus;&Gmü wpfEkdifwpfydkif 'Da&tm;jzifh vQyfppf"mwftm;

xkwfvkyfa&;puf½Hkudk wnfaqmufí vQyfppf"mwftm; xkwfvkyfaeNyDjzpfonf/

a&onf toufZD0&Sifoefa&;? usef;rma&;ESifh vlrIa&;udpörsm;wGif txufyg

twdkif; toHk;0ifonfomru ouf0if,HkMunfrIESifh bmoma&;udpörsm;üvnf;

ta&;ygvSonf/ a&S;acwf*&dESifh a&mrEkdifiHom;wdkYonf ork'́&mrsm;? yifv,frsm;ESifh

rdk;&GmoGef;rIudk ewfbk&m;rsm;updk;rkd;xm;í tao;qHk;acsmif;uav;utp a&tpkta0;

rSeforQudk qkdif&mqdkif&mewfrsm;u xdef;csKyfxm;onf[k,HkMunfMuonf/

a*s½kqvifûrdUteD;u qkdifvHk1a&uefuJhodkYaom a&S;a[mif;prf;a&? uefa&wcsKdUonf

a&m*gb,trsKd;rsKd;udk aysmufaponf[k ,HkMunfMuonf/ ,aeYxufwdkifyif

axmifaygif;rsm;pGmaom vlwdkYonf a&ylprf;wcsKdUudk usef;rmoefpGrf; ayghyg;zswfvwf

aponf[laom ,HkMunfcsufjzifh oGm;a&mufí a&csKd;a&pdrfjcif; ûyMuqJjzpfonf/

,HkMunfrIjyif;jyolrsm;tzdkY a&tyl&SdefESifh uefYaiGUrsm;rS&onfhtusKd;xuf ydkrdktusKd;cHpm;

&onfrSmvnf; trSefyifjzpfonf/

[dE´Lbmom0if odef;aygif;rsm;pGmonf **Fgjrpfudk txGwftjrwfxm;í

olwkdY\tukodkvfrsm;udk **Fgjrpfa&jzifhaq;aMumypf&ef tvm[b'fûrdUESifh bem&DpfûrdU

rsm;odkY ESpfpOfESpfwdkif;vma&mufMuonf/ c&pf,mefbmom0ifrsm;uvnf; c&pfawmf

a&ESpf a&zsef;cH,l&m a*smf'efjrpfa&udk txGwftjrwfxm;um ykvif;BuD;i,fjzifhxnfhí

urÇmtESHYo,f,loGm;wwfMu\/ c&pf,mefbmomodkYoGwfoGif;onfh AwådZHr*Fvmü

vnf; a&ESpfa&zsef;jcif; ûyvkyfay;onf/ udk&rfusrf;uvnf; tpövrfbmom0ifwdkYtm;

t&m&mwdkif;onf a&jzifh&SifoefaeMuonf[k rdefYrSmcsufay;xm;onf/

uREkfyfwkdYAk'¨bmom jrefrmvlaerIpepfwGifvnf; a&ESifhywfoufaom

ouf0if,HkMunfrIwcsKdU &Sdonf/ &[ef;oHCmawmfrsm; y&dwf&Gwfzwfo&Zös,fpOf

a&aumif; a&oefYrsm;xm;&SdNyD; vkdtyfonfhtcg? vkdtyfonfhae&mü y&dwfa&tjzpf

ab;tEÅ&m,fuif;a0;ap&ef yufzsef;ay;wwfMuonf/ a&vªjcif;jzifh ]]ouf&Snfç

qif;vS? csrf;om&? Av ÓPfynm/ pifMu,foefY&Sif;? ausmfapmjcif;? cyif;acR&Hum?

    1/ Siloam
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a&riwfjim;? vsifjrefoGm;? q,fyg;a&usKd;vm}}[laom tusKd;q,fyg;&EkdifaMumif;

,HkMunfMuonf/ jrwfpGmbk&m;tm; aeYpOfqGrf;omru a&csrf;yguyfvªMuonf/

jrefrmEdkifiHtESHYtjym;ü vltrsm;oGm;vm&m c&D;vrf;ab;wGif c&D;oGm;rsm;aomuf&ef

apwem&Sifrsm; ukodkvfûyxm;aom a&csrf;pifuav;rsm;udk awGU&onf/ EdkifiHawmfu

jrpfa0;? acsmif;a0;a'orsm;ü pufa&wGif;rsm; wl;azmfay;ae&mwGif apwem&Sifrsm;u

wpfwyfwpftm; yg0ifvSL'gef;Muonf/ jrefrmouú&mZf wpfESpful;cgeD;wGif ESpfopfodkY

tnpftaMu;rsm;ygroGm;atmif wpfOD;ESifhwpfOD; twma&yufzsef;ay;Muvsuf

oMuFef[laomyGJawmfudk qifEGTJMuonf/

wnfaqmufa&;r[mvkyfief;rS {&mrvkyftm;&Sif

a&S;OD;vlrsm;u pdkufysKd;a&&&Sd&ef qnfwrHrsm;wnfaqmufvmcJhonf/

qnfrsm;rS wl;ajrmif;jzifha&oG,fí pdkufysKd;cJhMuonf/ vYltodÓPf wpfpwpfp

zGHYûzd;vmonfESifhtrQ a&\ tbufbufrStoHk;0ifyHkudk odvmaomtcg bufpHkoHk;

tjzpf qnfBuD;rsm;udk urÇmtESHY wnfaqmufvmcJhMuonf/ ,aeYurÇmajrtESHYwGif

qnfrsm; 500000 ausmf &SdvmNyDjzpf&m trsm;pkrSm 10 ayrQomjrifhaom qnfuav;

rsm;omjzpfonf/ wnfaqmufa&;tif*sifeD,mrsm;u ay 50 ESifhtxufjrifhaom

qnfrsm;ukdom qnfBuD;[kowfrSwfMu&m? ,aeYurÇmajrtESHYwGif qnfBuD; 40000

cefY &SdaeNyDjzpfonf/

qnftrsm;pkudk aomufoHk;a&ESihf pdkufysKd;a&&&Sd&efom wnfaqmufMuonf/

tcsKdUudk a&vTrf;rkd;rIumuG,f&eftwGufESifh a&aMumif;oGm;vma&; tqifajyap&ef

twGufyg &nf&G,fwnfaqmufMuonf/ ûrdU&Gmrsm;ESifh pufrIvkyfief;rsm; zGHUûzd;wdk;wuf

vmav vQyfppf"mwftm;vdktyfrIu rsm;vmavjzpfonf/ a&aEG;aiGUwmAdkif tif*sif

rsm;ESifh vQyfppftiftm;vdktyfrIu rsm;vmavjzpfonf/ a&aEG;aiGUwmAdkiftif*sifrsm;ESifh

vQyfppf"mwftm;xkwfvkyfay;&onf/ a&rS a&aEG;aiGUjzpfatmifvkyfay;&onfh p&dwf

puu ykdrsm;vmonfESifhtrQ a&pD;tm;udk wdkuf½dkufjyefvnftoHk;csvmcJhonf/

yxrwGif acsmif;rsm;ü wpfEdkifwpfydkiftoHk;ûy&ef a&tm;vQyfppf"mwftm;

puf½HkwnfaqmufMuonf/ rkd;&í a&pD;tm;aumif;aecsdefwGif "mwftm;rsm;rsm;xkwf

vkyfEkdifaomfvnf; rdk;r&onfhumv a&enf;csdefwGif "mwftm; xkwfr&jzpfwwfonf/

odk YtwGuf wpfESpfywfvHk;a&tm;rSefrSef&&Sdap&ef acsmif;udkwrHwkyfí qnf
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wnfaqmufNyD; a&udkpkxm;&awmhonf/ pufrIvkyfief;rsm; zGHYûzd;wdk;wufrI t&Sdeft[kef

jyif;vmonfESifhtrQ vQyfppf"mwftm; ydkvkdvm&m? yxr jrpfi,frsm;? jrpfrsm;?

aemufqHk;ü jrpfBuD;rsm;udkyif ydwfqkdYí {&mrqnfBuD;rsm;wnfaqmufNyD;vQif vQyfppf

"mwftm;udk a&tm;oHk;um r*¾g0yf axmifcsDxkwfvkyfvm&awmhonf/ odkYaomf a&tm;

vQyfppfxkwfvkyfyHktajccHenf;pepfrSmrl acsmif;uav;eHab;rS a&tm; vQyfppfxkwf

pufuav;ESifh rnfodkYrQruGmjcm;ay/ a&\twnfpGrf;tif1 udktoHk;ûyNyD; wmAdkif\

&[wfESifh0if½dk;udk vnfap&mrSwpfqifh xkwf,lonfhenf;pepfyifjzpfonf/

a&\twnfpGrf;tifonf tjrif hrSpD;qif;vmaom a&\wnfae&m

ajymif;oGm;rIaMumifh jzpfay:vmonf/ urÇmhqGJtm;aMumifha&xkxnf wpfukAay

wkdif;onf 62 'or 4 aygifav;\ xdka&xkxnf txufrSatmufodkY ay 30

usqif;ygu 1872 aygifESifhnDrQaom twnfpGrf;tifjzpfay:vmrnf/ xkdpGrf;tif

&Sdonfha&xku wmAdkif&[wfudk ½dkufcwfvdkufaomtcg &[wfESifhwuG 0if½dk;yg

vnfywfavawmhonf/ xdkodkYvnf&mwGif ,if;tay: ywfywfvnfü wyfqif

xm;aom vQyfppfoHvdkufrsm;yg vdkufvnfMuonf/ xdkodkYvnfywfjcif;jzifh vQyfppf

oHvdkufrsm;u *sifea&wmtwGif;eH&Hywfywfvnf&Sd aMu;eef;êud;uGdKiftacGrsm;ü vQyfpD;

aMumif;2 udk xGufay:vmap\/ xdkvQyfppfpD;aMumif;onf qufoG,fxm;aom

vQyfwmajymif;ud&d,m3 odkY a&muf&SdoGm;&m xdkud&d,mu AdkYvftm;jr§ifhay;NyD; "mwftm;

vdkif;odkY ydkYvTwfay;onf/ þodkYtm;jzifh a&onf wmAdkif&[wfudk puúefYrvyf

tem;r,l vSnfhywfay;ae&awmh\/

urÇmt&yf&yf jrpfacsmif;rsm;rSxkwf,loHk;pGJEdkifaom a&tm;vQyfppfyrmPrSm

r*¾g0yf 2 oef; 3 odef; odkYr[kwf wpfESpfvQif uDvdk0yfem&DbDvD,Haygif; 20000

&Sdrnf[k cefYrSef;xm;Muonf/ odkYaomf ,aeYtxd vuf&Sdtaejzifh xdkyrmP\

q,fyHkwpfyHkom oHk;pGGJEdkifao;onf/ xdkodkY oHk;pGJ&mwGif trsm;qHk;xkwf,loHk;pGJonfh

EkdifiHoHk;ckrSm uae'gEdkifiHu 328 bDvD,H uDvkd0yfem&D? w½kwfEkdifiHu 309

bDvD,H uDvkd0yfem&DESifh b&mZD;u 282 bDvD,HuDvdk0yfem&DwdkYjzpfonf/

urÇmwpf0ef;vHk;&Sd wnfaqmufNyD;orQ qnfrsm;teuf a&trsm;qHk;

 1/  Potential energy            2/ Current               3/ Transformer
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odkavSmif xm;EkdifonfhqnfrSm tmz&duwdkuf ,l*ef'gEdkifiH Ekdif;jrpfzsm;wGif 1954

ckESpfu wnfaqmufNyD;pD;aom tkd0ifazmvfpf1 qnfBuD;jzpfonf/ a&xkxnfukArDwm

oef;aygif; 204800 odkavSmifEkdifonf/ wpfqufwpfpyfwnf;jzpfaeaom 0dwkd&D;,m;

tkdifBuD;ESifhyg aygif;vkdufygu ukArDwmoef;aygif; 2700000 txd &SdoGm;rnf/

qnfwrHt&Snfvsm;qHk;rSm tmz&duEkdif*sD;&D;,m;EkdifiH&Sd Edkif*smjrpfudkjzwfum

wnfaqmufxm;aom cdkiftif*sD2 qnfjzpfonf/ wrHtvsm; 6 rkdif&Snfí 1968

ckESpfwGifwnfaqmufNyD;pD;\/ wrHtjrifhqHk;qnfrSm tm&Swdkuftv,fydkif;? wm*spf

upöwefEkdifiH Aufurfjrpfay:ü 1985 ckESpfu wnfaqmufNyD;pD;aom ½dk*ef3 qnf

jzpfonf/ a&avSmifwrH\tjrifhrSm 1099 ay&Sdonf/

urÇmay:&Sdqnfrsm;teuf awmiftar&duwdkuf? b&mZD;EkdifiHESihf yg&ma*G;

EkdifiHwkdYtMum; jzwfoef;pD;qif;aeaom yg&memjrpfay:&Sd tDwdkifyl4 qnfonf a&tm;

vQyfppf trsm;qHk;xkwfvkyfay;aomqnfjzpfonf/ 1984 ckESpfwGif wnfaqmufNyD;pD;í

r*¾g0yf 12600 xkwfay;Ekdifonf/ 'kwd,trsm;qHk; xkwfay;EkdifonfhqnfrSm

AifeDZGJvm;EkdifiH&Sd um½dkeDjrpfay:rS *l&D5 qnfjzpfí r*¾g0yf 10300 xkwfay;Ekdif\/

wwd,rSm tar&duefEdkifiH? 0g&Sifwefjynfe,f&Sd udkvHbD,mjrpfay:wGif wnfaqmuf

xm;aom *&if; ulvD6 qnfjzpfí r*¾g0yf 6480 xkwfay;Ekdif\/ w½kwfEkdifiH,efpD

jrpfBuD;ay:wGifwnfaqmufqJjzpfaom qefZD,m (o&D;a*smh)7 qnfBuD; wnfaqmuf

NyD;pD;ygu r*¾g0yf 18200 txdxkwfay;Ekdifrnfjzpfonf/ þqnfBuD; wnfaqmuf

a&;vkyfief;onf urÇmhtBuD;qHk; wnfaqmufa&;vkyfief;vnf;jzpfonf/

uREkfyfwkdYjrefrmrsm;onfvnf; pdkufysKd;a&;twGuf qnfajrmif;rsm;\ ta&;yg

yHkudk a&S;acwftqufqufuyif odem;vnfvmcJhMuonf/ ,if;tcsufudk rdw¬Dvmuef

BuD;u oufaojyae\/ xdkuefBuD;udk yk*Hjynfh&Sif taemf&xmrif;apmrwkdifcifu

10 BudrfrQ ûyjyifqnfzkdYcJhMuonf/ jrefrmaumZmouú&mZf 416 ckESpfwGif taemf&xm

rif;BuD;u 11 Budrfajrmuftjzpf rGrf;rHqnfzdkYcJhonf/ xkdaemuf 474 ckESpfwGif

tavmif;pnfolrif;? 536 ckESpfwGif e&ywdpnfolrif;? 730 jynfhESpfwGif rif;BuD;

1/ Owen Falls     3/ Rogun          5/ Guri         7/  Sanxia (Three Gorges)
2/ Kainji           4/ Itaipu      6/  Grand Coulee
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pGmapmfuJ? 960 jynfhESpfwGif anmif&rf;rif;w&m;? 1158 ckESpfwGif bkd;awmfbk&m;ESifh

1218 ckESpfwGif rif;wkef;rif;w&mBuD;wdkYu ûyjyifrGrf;rHqnfzkdYay;cJhMuonf/

taemf&xmrif;BuD;u ausmufqnfe,ftwGif; jzwf0ifpD;qif;vmaom

aZmf*sDESifh yef;avmifjrpfwdkYrSjrpfa&udk pdkufysKd;a&;twGuftoHk;ûyEkdif&ef qnfrsm;

wnfaqmufí wl;ajrmif;rsm;jzifh a&oGif;pdkufysKd;a&;vkyfief;rsm;udk pepfwusaqmif&Guf

apcJhonf/ aZmf*sDjrpfay:wGif EGm;wufqnf? iajymifqnf? uGrf;aq;qnfESifh

yef;avmifjrpfay:wGif uif;wm;qnf? iEkdifaoqnf? ajymif;jymqnf? usD;rnf;qnf

wdkYudk a&ay;wl;ajrmif;rsm;ESifhwuG wnfaqmufay;cJh&m wcsKdUrSm acwftqufquf

ûyjyifí ,aeYwkdifoHk;pGJae&onf/

a&S;jrefrmrif;rsm;vufxufrS 1988 ckESpftxd qnfajrmif;vkyfief; 138

ck aqmif&Gufay;cJh&m pdkufysKd;ajr 1336199 {uudk a&ay;a0EkdifcJhonf/ 1988

ckESpfrS 2005 ckESpf? rwfvtxd tcsdefwkdumvtwGif; EkdifiHawmftpdk;&u qnfwrH

172 ck wnfaqmufay;Ekdifí qnfwrH 310 &SdvmNyD; aemufxyf 2788342 {u

xyfrHa&oGif;pdkufysKd;Edkif\/ odkYtwGuf jrefrmEkdifiHwGif qnfa&aomufpdkufysKd;ajr

pkpkaygif; 4124541 {u &SdvmNyDjzpfonf/ xkdYtjyif EkdifiHawmftpdk;&u jrpfa&

acsmif;a&rsm;udk tv[ópD;qif;roGm;apbJ v,f,mvkyfief;rsm; atmifjrifpGm

wkd;csJUEkdif&ef jrpfa&wifpcef; 271 ckudk a&ay;wll;ajrmif;rsm;ESifhwuG wnfaqmuf

ay;EdkifcJhonf/ acsmif;? ajrmif;ydwfqdkYrIvkyfief; 1240 ESifh ajratmufa&wl;azmfa&;

vkyfief; 7535 ckudkvnf; aqmif&Gufay;EkdifcJhonf/ r[mvkyftm;&Sif a&uvnf;

jrefrmjynftESHY rkdifaygif;axmifcsDaom a&ay;wl;ajrmif;rsm;twGif; c&D;ESifum pdkufa&;

ysKd;a&;wm0ef xrf;aqmifaeonf/

jrefrmEdkifiHonf awmifxlxyfaom EdkifiHjzpfonfhtjyif jrpfacsmif;rsm;vnf;

aygrsm;&m a&tm;vQyfppfxkwf,lEkdifonfhae&m 267 ae&m&SdaMumif; pl;prf;awGU&Sd

xm;onf/ xkdae&mtm;vHk;rS vQyfppf"mwftm;xkwf,lvQif pkpkaygif;r*¾g0yf 40000

txd xkwf,lEdkifrnfjzpfonf/ xkdyrmPrSm urÇmBuD;wpfckvHk;rS xkwf,l&&SdEkdifrnfh

r*¾g0yf 2300000 \ 1.74% jzpfonf/ xdkrQxkwf,l&&SdEdkifjcif;onf urÇmhukef;ajr

pkpkaygif;\ 0.46% rQom us,f0ef;aom EkdifiHwpfcktzdkY tvGefuHaumif;vSonf[k
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qkdEkdifonf/

jrefrmEdkifiHwGif vGwfvyfa&;r&rDu a&tm;vQyfppfpuf½Hktao;pm; 6

½Hkom &SdcJhonf/ vGwfvyfa&;&NyD;csdefrS 1988 ckESpftxdumvüvnf; avmyDwESifh

uif;wm;a&tm;vQyfppfxkwfvkyfa&; puf½HktBuD;pm; 2 ck? tvwfpm; 1 ckESifh

tao;pm; 5 ckom wnfaqmufEkdifcJhonf/ 1988 ckESpfaemufydkif; wyfrawmftpdk;&u

16 ESpfwmumvtwGif; 10 r*¾g0yftxuf a&tm;vQyfppfxkwfvkyfa&;tBuD;pm;puf½Hk

8 ck? 1 rS 10 r*¾g0yftxd tvwfpm;puf½Hk 9 ckESifh 1 r*¾g0yfatmuf tao;pm;puf½Hk

13 ckudk wnfaqmufay;EkdifcJhonf/ xkdtjyif tBuD;pm;puf½Hk 20 rSm wnfaqmufqJ

jzpf&m tm;vHk;NyD;pD;oGm;ygu r*¾g0yf 4900 cefY xkwfay;vmEkdifrnf/ xkdpuf½Hkrsm;wGif

wmAdkif&[wfrsm;udk r&yfrem; puúefYrvyfvSnfhywfay;aeolrSm tBuD;rm;qHk;vkyftm;&Sif

a&yifjzpfonf/

jrefrmEkdifiHwGif  a&tm;jzifh vQyfppf"mwftm; trsm;qHk;xkwfvkyfay;aeaom

a&avSmifwrHrsm;wGif  aygif;avmif;a&avSmifwrHyg0ifonf/ aygif;avmif;jrpfa&udk

a&vTJOrifvdkPfESpfckjzifh vTJ,lí wmAdkif 4 vHk;udk tcgrvyf vnfywfaeap&m

*sifea&wm 4 vHk;rS wpfckvQif r*¾g0yf 70 EIef;jzifh r*¾g0yf 280 xkwfay;aeygonf/

wrHtjrifhay 430 &Sd&m jrefrmjynf&Sd qnfrsm;teuf wrHtjrifhqHk;qnfjzpfonf/

tvsm;ay 3100 &Sdí a&jyifus,f{&d,m 4199 {u &Sdonf/ uefa&jynfhyrmPrSm

{uay 560000&Sdí a&aoyrmP 273656 {uay jzpfonf/ rEÅav;wkdif;

ysOf;rem;ûrdUta&SUbuf 10 rkdifcefYtuGmü wnf&Sdonf/

jrefrmEkdifiH&Sd qnfrsm;omru ta&SUawmiftm&S&Sd qnfrsm;teuf wrHtvsm;

t&SnfqHk;qnfrSm ppfudkif;wkdif; uRef;vSûrdUtaemufawmifbuf 12 rdkifuGm&Sd ozef;qdyf

a&avSmifwrHjzpfonf/ wrHtvsm; 22587 ay&Sd&m 4 rdkif 3 zmvHkESifh 162 udkuf

1 ay &Snfvsm;onf/ wrHtjrifh 108 ay&Sdí a&odkavSmifEkdifonfh yrmPrSm

{uay 21.8 oef;jzpf&m jrefrmEkdifiH&Sdqnfrsm;teuf a&trsm;qHk; odkavSmifxm;

Ekdifonfh qnfjzpfonf/ tusKd;ûy{&d,mrSmvnf; trsm;qHk;jzpf&m pdkufysKd;ajr{u

5 odef;udk wpfESpfywfvHk; a&ay;a0Ekdif\/ vQyfppf"mwftm; r*¾g0yf 30 vnf;

xkwfay;vkdufao;onf/ rl;jrpfa&u uREkfyfwkdYtusKd;twGuf vkyftm;ay;aejcif;
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jzpfonf/

 a&tm;vQyfppfxkwfvkyfa&;vkyfief;rsm;tjzpf ucsifjynfe,fwGif rvdacsmif;

(10.5 r0) ESifh wbufacsmif; (24 r0)? u&ifjynfe,fwGif ',dkif;acsmif; (25

r0) ESifh [wfBuD; (600 r0)? &ckdifjynfe,fwGif olaX;acsmif; (100 r0) ESifh

trf;acsmif; (15 r0)? &Srf;jynfe,fwGif a&TvD (400 r0) ESifh usKdif;awmif; (54

r0)? ppfudkif;wkdif;wGif wrHoD (1200 r0) ESifh a&Tpma&; (660 r0)?

weoFm&Dwdkif;wGif weoFm&D (600 r0) ESifh odef;cGefacsmif; (25 r0) yJcl;wdkif;wGif

a&Tusif (75 r0)? uGef;acsmif; (60 r0)? jzL; (40 r0)? caygif; (30 r0) ESifh

&JEG,f (25 r0)? rEåav;wkdif;wGif &J&Gm (790 r0) ESifh txufaygif;avmif;

(140 r0) wdkYjzpfMuonf/

txufygvkyfief;tm;vHk;NyD;oGm;ygu uREkfyfwkdYEkdifiHtzdkY vQyfppf"mwftm;

tawmfyifzlvHkNyDjzpfaomfvnf; obm0uay;xm;onfh t&if;tjrpf\ &SpfyHkwpfyHk

cefYom xkwf,l&ao;onf/ odkYtwGuf ydkrdkxkwfvkyfNyD; tdrfeD;csif;EkdifiHrsm;tm; jzefYa0

a&mif;csEkdif&ef&nf&G,fí oHvGifjrpfay:wGif r*¾g0yf 7110 xkwfay;rnfh wmqef;

qnfudk taumiftxnfazmf&efpDpOfcJhjcif;jzpfonf/ xkdvkyfief;omNyD;qHk;oGm;ygu

urÇmhtBuD;qHk;pm&if;0if a&tm;vQyfppfxkwfvkyfa&;puf½Hkwpfck jrefrmhajray:wGif

ay:aygufvmayvdrfhrnf/

xdktcg jrefrmha&onfvnf; tBuD;rm;qHk;vkyftm;&Sifjzpfvmayrnf/

yHk (6-1)/ /a&tm;vQyfppf"mwftm;xkwfvkyfyHktajccHenf;pepf
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tcef; (7)

Zva'grmefESifh Zvay;tEÅ&m,f

uREkfyfwkdY\ ouf&SdavmuBuD;udk NyD;cJhonfhtcef;wGif azmfjycJhonfhtwkdif;

a&u ol\tm;rmefjzifh tpOfwpdkuf tusKd;trsKd;rsKd;ûyay;aeygonf/ odkYwap ywf0ef;

usiftajctaet& a&onfwpfcgwpf&H a'grmefxí ouf&SdavmuBuD;tm; BuD;pGm

aom'ku© ay;wwfonf/ tEÅm&,fûywwfonf/

a&uay;aom'ku©\ rlvtponf ukef;wGif;ydkif; jrpfacsmif;rsm;jzpfaeygu

ywf0ef;usifudkûyjyifí jrpfa&udkxdef;ausmif;ay;vkdufvQif aemiftcgwGif xkdodkYaom

ab;'ku©rsKd; rawGUêuH&awmhay/ yifv,fork'´&mbufuvmaom a&uay;onfh

ab;'ku©udkrl azsmufzsufwm;qD;&ef rvG,fulao;bJ ab;'ku©avsmhenf;oGm;ap&efom

aqmif&GufEkdifao;onf/

jrpfa&BuD;rItEÅ&,f

]]nae 3 em&DausmfausmftcsdefrSm a&ab;atmfoHMum;&w,f? ]wm½dk;usKd;NyD-

jrpfa&awG-0ifukefNyD}qdkwJhtoHawG qlnHoGm;w,f/ a&yef;wdkuf awmifbufu

OD;aypdapwDawmfBuD;&JUajrmufbufrSm a&ajrmif;&Sdw,f/ tJ'Da&ajrmif;qDuaeNyD;

a&vHk;BuD;awG twif;0ifvmwmyJ tJ'Dtcsdefwkef;u... tdrfjrifhqkdvkd wpfckrSr&Sdbl;?

wJtdrfuav;awGom&Sdw,f? acgifrkd;txdûryfukefw,f? a&oHMum;wmeJY anmifukef;

vSnf;wef;uvlawG udk,fh&SdwJhvSnf;ay: uav;awGESifh ypönf;wifyD; twif;armif;ajy;

MuwmyJ? vGwfwJhvlvnf; vGwf&JU? wcsKdUvnf; rvGwfbl;? jrawmifwdkuf awmifbuf

ajrmufbufrSm aeMu&w,f}}
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txufygpum;udk rdefYMum;olrSm pHuif;q&mawmf OD;eE´jzpfonf/ 1886

ckESpf? Mo*kwfv 16 &ufaeYnaeydkif;wGif {&m0wDjrpfa&tBuD;tus,fwufcJhonf/

jrpfa&t&SdefaMumifh a&Twacsmif;ta&SUajrmufbuf axmifhrSpwifí wmusKd;ayguf

cJhonf/ jrpfjyifwpfckvHk;onf ig;rkdifrQus,fjyefYoGm;cJh\/ jrpfa&onf wmtwGif;

ajrrsufESmjyiftxuf 16 aycefY jrifhwufcJhonf/ xkdpOfu q&mawmfonf a&yef;

wdkufrS 16 ESpft&G,f &SifomraPtjzpf rEÅav;ûrdUa&ab;tEÅ&m,fudk udk,fawGU

êuHcJh\/ q&mawmfu qufvuftrdefY&Sdjyefonf/

]]tJ'Dtcgwkef;u jrawmifwdkufajrmufbufuuGif;rSm oDaygrif;udk,fwkdif

jrawmifausmif;BuD; a&pufcsxD;jzL½Hk pHeef;awmfaqmufxm;wm&Sdw,f? tJ'D

taqmuftODudk t*FvdyfawGu rzsuf&ao;vkdY 'ku©onfawmfawmfrsm;rsm; 0ifaeEkdif

w,f? a&qdkwm 0ifvm&ifodyfjrefw,f? anmifukef;vSnf;wef;u 'umBuD;wpfa,muf

olYrdwfaqG&Sd&m vufyefyifvSnf;wef;udk vSnf;ESifhtajy;armif;oGm;w,f? vufyefyif

vSnf;wef;rSm a&u olYt&ifa&mufvmvdkY wpfcg ta&SUbufarmif;&w,f? tck

34 vrf;twkdif; ta&SUudk vSnf;armif;ajy;awmhvnf; a&Twacsmif;ra&mufcif a&u

a&mufvmvkdY awmfawmf'ku©a&muf&w,f/}}

]]wmusKd;wJhnu a&yef;wdkufausmif;BuD;txufxyf Murf;jyifay:rSmwdkY

tdyfMu&w,f? oef;acgifausmfawmh a&ykwfoHawG vIdif;oHawGMum;&yD; a&awG

wufvmwmyJ? ausmif;avSum;BuD;wpfpif;vnf; ûywfNyD;ygoGm;w,f? rMumbl;

{&mw,fNyD;om; wulwyfxm;wJhavSwpfpif; ausmif;em;arsmvmw,f? tJ'Dawmh

bkef;BuD;ESifhwdkY wufpD;NyD; avSum;BuD;udkvkduf&SmMuwm &Gm[kdif;ocsKdif;em;rSm

oGm;awGUw,f/}}

q&mawmfu a&ab;'ku©onfrsm;\ taeqif;&JrIudk qufrdefYMum;onf/

]]ausmif;ay:rSmaevkdYrjzpfawmhbl;? 'Dawmh tJ'Dnausmif;ay:rSm wufrtdyfawmhbl;?

arsmvmwJhwdkifawG ausmif;xJrSm&SdwJh wdkifa[mif;awGpkpnf;NyD; ausmif;em;rSm azmifzGJU

aeMu&w,f? tJ'D azmifay:rSm 10 &ufausmfausmfaeMu&w,f? jrawmifwdkufBuD;

teD;tem;wpf0kdufrSm a&ab;'ku©onfawG jynfhusyfaewmyJ? aemufNyD; ukef;jrifhwJh

ae&m jywdkif; jywdkif;rSmvdkyJ pkaeMu&w,f/]]q&mawmfu a&vTrf;rdk;rItajctae
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udkvnf; rdefYMum;cJh\/

]]wpfaeYawmh avSuav;êuHwmeJY aps;csKdudkvkdufoGm;wm aps;csKdausmfNyD;

avSqkduf&w,f? 26 vrf;eJY 83 vrf;axmifhtxd avSuav;oGm;vdkY&w,f? aps;csKdrSm

ESpfawmifoHk;awmifavmuf a&eufw,f? tdrfawmf&mbk&m;y&0PfxJrSmvJ apwD

ajc&if;txd a&wufaew,f? r[m&mrfwHwdkif;ay:awmhrausmfbl;? rdk;aumif;wdkuf?

cifruefwdkufBuD;awGrSm a& 4 awmifavmuf &Sdw,fvkdYajymMuw,f? taemufydkfif;

o*FZmwkduf? taumuf0efrif;wdkufawGuawmh a&om0ifw,f? ausmif;tay:xyfrSm

oDwif;oHk;vdkY&owJh? wdkYem;u OD;aypDbk&m; r[m&mrfwHwkdif;BuD; a&ûryfaevdkY

avSBuD;awGvmwJhtcg wkdufrdowJh}}

]]awmifem;u awmifcGifwdkufBuD;u tawmfedrf hyH k&w,f? tv,f

a&Tausmif;BuD; &Sdw,f? tay:xyfrSmaevdkYrjzpfbl;wJh? uif;0efrif;BuD;wdkufuawmh

tv,fwdkufrBuD;tay:xyfudk a&ra&mufbl;? oHCmawmfawG tJ'DrSmpkaeMuowJh?

ab;t&H ausmif;awGuawmh a&[m yef;qGJxdaewmyJ? rif;uGef;wdkuf ab;rJhwdkufrsm;

a&ûryfukefw,f? a&Twacsmif;uvSrf;Munfhvdkuf&if taemufbuf? awmifbuf?

ajrmufbuf a&jyifBuD;aygh? {&m0wDeJYwpfqufwnf;yJ}}

txufyg 1886 ckeSpf? Mo*kwfv rEÅav;ûrdU {&m0wDjrpfa&BuD;rIaMumifh

odkavSmifxm;aom pyg;? yJ? ajymif;? aq;? opf0g; ponfhukefypönf; av;odef;zdk;cefY

ysufpD;cJhonf/ tdrfajc&SpfaxmifcefY a&ûryfcJh&m av;&mcefYa&wdkufpm;arsmygoGm;onf/

vl 25 a,muf aoaysmufcJhonf/ ukef;abmifacwfaESmif;ü a&Twpfusyfom;onf

30 usyfaps;om&Sd&m ysufqD;wefzkd; 4 odef;rSm tvGefYtvGef BuD;rm;onhf qHk;½HI;rIyif

jzpfonf/ odkYaomf rEÅav;a&ab;oifhNyD;aemuf aemufwpfESpfjzpfaom 1887

ckESpfwGif w½kwfjynfü jzpfyGm;aom jrpf0gjrpf a&ab;tEÅm&,fESifh EIdif;,SOfvkdufygu

rEåav; a&ab;onf trIeftrTm;rQomjzpfoGm;onf/ jrpf0gjrpfac: [Gef[kdjrpfa&

jrifhwufvmNyD; wmrsm;usKd;aygufí jrpfa&BuD;cJh&m a&ab;ESihf aemufqufwGJ

ab;'Pfrsm;oifhí vlwpfoef;ausmf aoqHk;cJhMuonf/

þodkYaom jrpfa&BuD;rIrsm; tb,faMumifhjzpf&oenf;? &Gmusa&tm;vHk;udk

ajrqDvTmESifh tyifrsm;upkyf,lrxm;EkdifbJ qif;a&yrmPonf jrpfacsmif;? tif;tkdif
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a&wGif;? a&uefrsm;uvufcHxm;Ekdifonfh yrmPxufydkoGm;ygu jrpfa&BuD;rI

jzpfay:vm\/

&Gmusa&tm;vHk;\ 30 % onf qif;a&rsm;tjzpf jrpfacsmif;twGif; pD;0if

onf/ qD;ESif;tpdkiftcJrsm;aysmfqif;ygu qif;a&ykdrdkrsm;jym;onf/ rkd;onf;xefpGm

aeYpOf&ufquf &GmoGef;jcif;aMumifhjzpfap? rkd;onf;xefrIESifh qD;ESif;rsm;aysmfqif;rI

yl;wGJjzpfay:íjzpfap jrifhwufvmaomjrpfa&onf jrpfurf;yg;tjrifhudk ausmfvGefoGm;

ygu jrpfa&BuD;rIjzpfay:onf/ jrpfa&BuD;rIonf rsm;pGmaomjrpfrsm;wGif obm0

tavsmuf yHkrSef &Hzef&Hcgjzpfay:wwfNyD; a&vTrf;vGifjyif1 [kac:onfh a&vTrf;rdk;ae

aom a'owpfckudkjzpfap\/

jrefrmEdkfifiH&Sd t"dujrpfBuD;rsm;onf Zlvkdif? Mo*kwfESifh pufwifbmvrsm;wGif

jrpfa& tjrifhqHk;odkY a&mufwwf\/ jrpfurf;wpfavQmuf tedrfhydkif;rsm;wGif wmrsm;

zkdYxm;avh&Sdonf/ rdk;rsm;aomESpfrsm;wGif tjrifhqHk;jrpfa&onf wmudkausmfvGefí

jrpfa&vQHwwfonf/ xkdodkYaomtcgrsKd;wGif wmudka&rausmfrDuyif oJtdwfrsm;pDcsí

a&ab;umuG,fa&;udk tmPmydkiftzGJUtpnf;rsm;ESifh jynfolwdkY yl;aygif;vkyfaqmif

&onf/ a&uif;rsm;csxm;NyD; wmatmufodkY jrpfa&jyefusoGm;onftxd 24 em&D

apmihfMuyfMunfh½I&onf/ jrpfnmydkif;ü rdk;&uf&Snf onf;xefpGm&GmonfhtcgrsKd;wGif

jrpfa&jyifonf wmtxufü &uftwefMumwnfaewwfNyD; wcsKdUESpfrsm;wGif wm

usKd;aygufí a&ab;tEÅm&m,fêuH&wwfonf/

jrefrmEdkifiHwGif 1974 ck? Mo*kwfvtwGif;u rêuHpzl;qdk;&Gm;vSaom

a&ab;'ku©BuD; qkdufa&mufcJhonf/ ESpfwpf&mvQif wpfBudrfavmufomjzpfay:

Ekdifonfh tBuD;rm;qHk;? tus,fjyefYqHk;a&ab;BuD;jzpfonf/ u,m;ESifh csif;jynfe,fwdkYrS

vGJí usefjynfe,fESifh wkdif; 12 ckpvHk; a&ab;êuHcJh&onf/ a&ab;oifhûrdUe,f

133 ck? tdrfajcaygif; 376703 tdrf&Sd&m tdrf 9878 vHk;rSm vHk;0ysufpD;oGm;cJhonf/

a&ab;oifhvlOD;a& 1362035 a,muf&Sdonfhteuf 'ku©onf 401102 OD;ESifh

aoqHk;ol 118 OD;&SdcJhonf/ uRJEGm; 324360 aumifa& ab;oifhcJh&m 3124

aumif aoqHk;cJhonf/ a&ab;oifhpyg;pdkuf{u 1101965 {u&Sdonfhteuf 991234

   1/ Flood plain
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{u ysufpD;oGm;cJhonf/ jynfe,fESifh wkdif; 5 cktwGif; ûrdUe,f 23 ck&Sd wm 53

ckwGif ae&maygif; 411 ae&m usKd;aygufcJhonf/

1974 ckESpf jrefrmEkdifiH a&ab;oifh&jcif;\taMumif;&if;rSm {&m0wDjrpf

txufydkif;? csif;wGif;jrpftxufydkif;ESifh tv,fydkif;wkdYwGif ZlvdkifvaemufqHk;ywfü

rdk;onf;xefpGm &GmoGef;cJhjcif;? Mo*kwfvyxrywftukefü jrefrmjynftv,fydkif;a'oü

rêuHpzl; xl;xl;uJuJ rkd;onf;xefjcif;? jrpfa& jrifhwufaeonfhumv MumjrifhoGm;í

vGefcJhaomESpfaygif;rsm;pGmu zkdYxm;aomwmrsm; usKd;aygufysufpD;jcif;wkdYyifjzpfonf/

oHvGifjrpf? ppfawmif;jrpf? i0efjrpf? jrpfrc-vIdifjrpf? tw¬&Hjrpf? weoFm&Djrpfponfh

tjcm;jrpfrsm; a&vQH&jcif;rSm Mo*kwfvtwGif; rkd;onf;xefpGm qufwdkuf&GmoGef;

rIaMumifhjzpfonf/ tcsKdUûrdUe,frsm;wGifrl rkd;onf;xefpGm&GmoGef;rIaMumifh awmifusa&rsm;

wpf[kefxkd;pD;qif;í a&ab;oifhcJhMu&onf/ þtaMumif;&if;rsm;rSm vwfwavm

taMumif;w&m;rsm;omjzpfonf/ êudwiftaMumif;w&m;rsm;vnf; &Sdao;&m

a&SUvmrnfhjrpfa&xdef;ausmif;rIu@ü azmfjyoGm;ygrnf/

þuJhodkY a&ab;tEÅ&,frsKd;udk uREkfyfwkdYEkdifiHomru tar&duefjynfaxmif

pkvkd enf;ynmxdyfqHk;a&mufaeonhf EkdifiHrsm;üvnf; êuHawGUcHpm;Mu&onf/ 1993

ckESpf Mo*kwfvqef;ydkif;twGif; rpöpöyDjrpf? rpfZl&DjrpfESifh ,if;wkdY\ jrpfvufwufrsm;pGm

onf rdk;onf;xefpGm&GmoGef;rIaMumifh jrpfa&vQHum ajr{&d,m 8 oef;ausmf a&vTrf;rdk;

cHcJh&onf/ wmrsm;? a&avSmifwrHrsm;usKd;aygufí aemufxyfoD;ESHpdkuf{u 12

oef;rQ a&ab;'PfcHcJh&ojzifh a':vm 10 bDvD,Hzkd; ysufpD;qHk;½IH;cJh&onf/

txufygjrpfa&BuD;rIrsm;onf rkd;&moDtwGif; jrpfa&jrpfwufcsdefü wcsKdU

aomESpfrsm;wGifjzpfay:wwfonfh &moDtvkdufa&BuD;rI1 rsKd;jzpfonf/ xkdodkYaom

a&BuD;rIrsKd;onf t"dujrpfrsm;? acsmif;BuD;rsm;üom jzpfay:avh&Sdonf/ a&tjrifhqkH;odkY

a&muf&efrSm tenf;qHk; 12 em&Dru Mumwwfonf/ jrpf0Srf;twGif; rkd;onf;xefpGm

&GmoGef;jcif;aMumifh jrpfa&w&dyf&dyfwufvmNyD; wjznf;jznf; jyefqif;oGm;wwfonf/

&moDtvkduf a&BuD;rIrsKd;jzpfaepOf wmusKd;aygufrIjzpfay:ygu a&ab;tEå&m,f

ydkBuD;rm;í ysufpD;qHk;½HI;rI ydkrsm;oGm;wwfonf/

    1/ Periodic flood
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a&BuD;rIaemufwpfrsKd;rSm vQyfwpfjyufa&BuD;rI1 jzpfonf/ jrpfi,frsm;?

acsmif;rsm;wGif ½kwfw&ufjzpfwwfonf/ rkd;wdrfawmifBuD;rsm;rS ½kwfw&ufrdk;xpfcsKef;í

onf;xefpGm &GmcsvkdufonfhtcgrsKd;ü em&Dydkif;twGif;jzpfay:\/ a&tjrifhqHk;odkY

a&muf&efrSm 12 em&DrQyif rMumwwfay/ ½kwfw&uf jrpfa&t[kef jyif;pGmxkd;wuf

vmNyD; ½kwfcsnf;yifjyefusoGm;onf/ aomifrsm;xGef;NyD; a&vrf;aMumif;wdrfaom

jrpfacsmif;rsm;wGif jrpfzsm;ydkif;ü rdk;onf;xefpGm&Gmusvdkufygu awmifusa&rsm;

wpf[kefxkd;pD;qif;í jrpfacsmif;taMuydkif;wGif vQyfwpfjyufa&BuD;wwfonf/

qnfwrHrsm; ½kwfw&ufusKd;aygufoGm;yguvnf; vQyfwpfjyuf a&BuD;

wwfonf/ vQyfwpfjyufa&BuD;rIonf &moDtvkdufa&BuD;rIuJhodkY a&vTrf;{&d,m

rus,f0ef;aomfvnf; csdefcgra&G; &moDra&G; ½kwfw&ufjzpfjcif;aMumifh vlwd&pämef

taotaysmuf&Sdwwfonf/ jrefrmEkdifiHwGif awmifusacsmif;rsm;? acsmif;aumrsm;ESifh

jrpfi,fwcsKdUwGif rkd;uscgeD;tcsdef? b*Fvm;yifv,fatmftwGif; rkefwdkif;&Sdonfhtcsdefü

jzpfay:wwf\/

avESihftwl

rkefwkdif;[kMum;vdkufvQif avrsm; jyif;xefpGmwdkufcwfNyD; rkd;yg wpfygwnf;

ygvmum onf;xefpGm&Gmawmhrnf[k wGufqrdayvdrfhrnf/ jyif;xefpGmwkdufaeaom

avrsm;u rkd;udkyg olwdkYESifhtwlac:vmonf[k xifaumif;xifayrnf/ avudkom

w&m;cH[k pGyfpGJaumif; pGyfpGJMuayrnf/ trSefawmh wu,fhw&m;cHrSm avr[kwf?

tylawGatmif;vGef;aeí a'grmefxum atmif;yl2 rsm; xkwfypfaeonhf a&om

jzpfonf/ onfa&aMumifh onfav a&mufvm&jcif;jzpfonf/

rdk;av0ojzpfpOfrsm;wGif tajccHtusqHk;jzpfaom avxk\ omrdk'dkif;erpf

jzpfpOf3 ac: tyltoGifajymif;vJrIjzpfpOfudk tvG,fulqHk;pum;jzihf yl-yG-aygh-

wuf jzpfpOf[kac:Ekdif\/ a&rsufESmjyif tylcsdef 26-27 'D*&D pifwD*&dwf&SdNyD;

tDauGwmrS 6 'D*&Dru uGma0;aom yifv,fa&jyifwpfae&monf aea&mifjcnfudk

wm&SnfpGm&&Sdaeonfhtcg xdka&jyifESifhxdpyfaeaom avxktwGif;odkY ylaEG;onfh

a&aiGUrsm; tajrmuftjrm;a&muf&SdoGm;onf/ odkYtwGuf xkdavxkxnfonfvnf;

   1/ Flash flood     2/ Latent heat    3/  Thermodynamic phenomenon
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ylaEG;vmum ueOD;uavmuf rodyfonf;awmhbJ yGvmav\/

þodkYyGvmonfhtcg xkdavxkxnfonf ywf0ef;usif&Sdavrsm;xuf ydkaygh

vm\/ ydkayghvmonfESifhtrQ ywfywfvnf&Sd ydkav;aomavrsm;u wkd;0ifvmMu&m

xdkavxkxnfonfvnf; txufokdYwufoGm;&av\/ wpfzef xkdavxkxnf\

rlvae&modkY ab;rSa&mufvmonfh avrsm;onfvnf; ylaEG;aoma&aiGUrsm;aMumifh

ylíyGvmNyD;ayghvmjyef&mrS ,if;\aemufodkY wufvkdufvmjyefojzihf txufwuf

avpD;aMumif;yrmjzpfvm\/

txufwufoGm;aom avrsm;ESifhtwl ygoGm;onfha&aiGUrsm;onf txufodkY

wufoGm;onfESifhtrQ ywf0ef;usiftylcsdefESifh wlnDoGm;atmif ,if;wkdYwGifckdatmif;um

ygvmaomatmif;ylrsm;udk xkwfypfoGm;\/ odkYtwGuf xdka&aiGUrsm;onfvnf;

tylcsdefavsmhusvmNyD; tjrifhwpfae&mta&mufü ywf0ef;usiftylcsdefESifhwloGm;um

aiGU&nfpwifzGJUí a&0wfa&rIefrsm;jzpfay:vmawmh\/ xkdodkY a&aiGUrsm;u xkwfypf

vkdufaom atmif;ylrsm;uyif pdkxdkif;onfhavrsm;udk ydkrdkjrefqefaomEIef;jzifh jrifhwufap

jyef&m aiGU&nfzGJUrIydkrsm;vmNyD; xGufvmonfhatmif;yl rsm;oxufrsm;vmjyef\/

þodkYtm;jzifh yl-yG-aygh-wufjzpfpOfonfvnf; rD;yHktwGif;odkY avmifpmrsm;jzifh

rjywfwef;rD;xkd;ay;ouJhodkY ydkrdkBuD;rm;vm&m t&G,ftpm;? a&GUvsm;EIef;ESifh jyif;xefrI

wkdYyg vGefuJvm\/

tay:odkYavrsm; tpkvkduftûyHvkduf wpfûyHwpfacgif; jrefqefpGmxkd;wufoGm;

rIonf ,if;wdkYatmufwnfhwnfhü wpfpdwfwpfydkif;tm;jzifh avuif;rJhNyD; vpf[moGm;

apum avxkzdtm;vnf; enf;oGm;ap\/ avonf zdtm;rsm;onfhae&mrS zdtm;

enf;onfhae&modkY pD;0ifwwf&m zdtm;enf;oGm;aom xkdae&modkY zdtm;rsm;onfh

ae&mrsm;rSavrsm;u wpf[kefxkd;pD;0ifvmMuí tiftm;aumif;aomavpD;aMumif;rsm;

jzpfay:vmMuonf/

odkY&mwGif urÇmhxdef;tm;tusKd;oufa&mufrI1 aMumifh avrsm;onf xkd&yf0ef;

qDodkY wnfhwnfhrwfrwfwkdufcwfvmjcif;rûyEkdifbJ 0Juawmhxkd;ouJhodkY twGif;odkY

auGU0dkufum wdkufcwfavawmhonf/ þodkYtm;jzifh tcsif;rkdifESpf&m? oHk;&m? wpfcg

 1/ Coriolic effect
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wpf&H xkdxufruBuD;rm;jyif;xefvSonfh puf0dkif;oP²mef tylydkif;rkefwdkif; ([m&Dudef;

odkYr[kwf wdkifzGGef;) onf xlxyfaom rdk;wdrfawmif? wdrfpdkif wdrfeH&HBuD;rsm;ESifhwuG

jzpfay:vmawmh\/ xkdwdfrfpdkif wdrfeH&HBuD;rsm;onf tjcm;r[kwf? atmif;yludk xkwfypf

vkdufaoma&aiGUrsm;u a&0wfa&rIefrsm;tjzpfodkY toGifajymif;um pka0;aeMujcif;om

jzpfonf/ a&aiGUrsm;u jyefxkwfay;onfhatmif;ylrsm;aMumifh rkefwkdif;twGif;&Sd avrsm;

onf yGonfxufyG? ayghonfxuf ayghum? tay:odkY wufonfxuf wufukef\/

odkYtwGuf ywf0ef;usif&Sdavrsm;onfvnf; avzdtm;avsmhusaeaom rkefwkdif;twGif;odkY

auGU0dkufum wpf[kefxkd; wkd;0ifvmNyD; ylyGayghwufjzpfí rkefwdkif;udk tm;aumif;

onfxuf aumif;apawmh\/

a&0wfa&rIefwdkYjzifh zGJpnf;xm;onfh rkd;wdrfawmifBuD;rsm; 100 rS 200

txd yg0ifaeonfhrkefwkdif;onf yifv,fjyifrS a&aiGUrsm;&aeorQ tm;aumif;

onfxuf aumif;aeayrnf/ a&at;pD;aMumif;&Sdaeí a&aiGUrsm;pGm r&Ekdifonfh

yifv,fjyifay: a&mufoGm;vQifjzpfap? ukef;ajray:odkYjzwfoGm;vQifjzpfap rkefwdkif;

onf atmif;ylrsm;jzifh tylwdkufay;onfha&aiGUrsm; avsmhonfxufavsmhum avzdtm;

vnf; rsm;onfxuf rsm;vmí ywf0ef;usifrS wpf[kefxkd;wkd;0ifwdkufcwfaeonfh

avrsm;onfvnf; avsmhenf;onfxufavsmhenf;vm&mrS rdk;tjzpf&Gmusaeonfh

rkd;wdrfawmifBuD;rsm;vnf; uG,faysmufum rkefwdkif;vnf;ysufjy,foGm;&onf/

odkYtwGuf tylydkif;rkefwdkif;rsm; jzpfay:ap½HkrQru tm;aumif;vmaponfhw&m;cHrSm

atmif;ylrsm;xkwfay;wwfonfh a&aiGUyifjzpfonf/

tcsKdUaomtiftm;aumif;onfh rkefwdkif;BuD;rsm;onf urf;ajcudkjzwfausmf

&mwGif jyif;xefonfhwdkufavrsm;u yifv,fa&udk wGef;wifvmwwfí rkefwdkif;yifh

a&vIdif;BuDrsm;1 jzpfay:vmum urf;½dk;wef;a'orsm;udk ½kwfw&uf a&ab;oifhap\/

rkefwdkif;0ifa&mufwdkufcwf&mwGif vltaotaysmuf trsm;qHk;jzpfay:aponfrSm

rkefwdkif;yifh a&vIdif;BuD;rsm;yifjzpfonf/

1737 ckESpf? atmufwdkbmv 7 &ufaeYwGif tdEd́,EkdifiH? [l*vD jrpf0Srf;udk

0ifa&mufwdkufcwfaom qkdifuvHk;rkefwdkif;BuD;ESifhtwl ay 40 jrifhaom rkefwdkif;yifh

 1/ Storm surges
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a&vIdif;rsm; ygvmí vloHk;odef;ausmf aoqHk;cJhMu&onf/ 1970 jynfhESpf? Ekd0ifbmv

12 &ufaeYwGif ta&SUygupöwef (,ckb*Fvm;a'h&SfEkdifiH) odkY 0ifa&mufwdkufcwfaom

rkefwdkif;BuD;ESifhtwl ay 20 rS 30 txdjrifhrm;aom rkefwdkif;yifha&vIdif;BuD;rsm;

ygvmí vlig;odef; aoaMuysufpD;cJh&onf/ 1968 ck? arv 10 &ufaeYwGif

ppfawGûrdUudk 0ifa&mufwdkufcwfcJhonfh qdkifuvHk;rkefwdkif;BuD;ESifhtwl 15 ayjrifhaom

rkefwdkif;yifh a&vIdif;BuD;rsm;ygvmí vl 1037 OD;? uRJEGm; 1753 aumifaoqHk;cJh&onf/

ûrdUe,f 9 ckrS aus;&Gm 619 &Gm&Sd tdrfajc 57663 ysufpD;cJh&onf/ avESifhtwl

ygvmonfha&\ a'grmefoifhjcif;yif/

rdk;OwktwGif; b*Fvm;yifv,fatmfajrmufydkif;ü jzpfay:avh&Sdonfhrkefwdkif;

rsm;rSm rkwfoHkrkwfwkdif;i,f1 rsm;jzpfMuí avwkdufEIef;rjyif;xefaomfvnf; rkd;tESHY

tjym; onf;xefpGm&Gmaponf/ jrefrmEkdifiHudk jzwfausmf0ifa&mufjcif;r&Sdaomfvnf;

jrefrmEkdifiHudk a&o,HZmwtajrmuftjrm;&aponf/

vlodtrsm;qHk; Zva'grmefxrIrSm rdk;êud;rkefwdkif;2 usa&mufrIyifjzpfonf/

rkd;êud;rkefwdkif;usa&mufí vQyfjyufjcif;? rkd;Ncdrf;jcif;? avjyif;wdkufcwfNyD; rdk;onf;

xefpGm&GmoGef;jcif;wdkYudk uREkfyfwkdYtm;vHk; awGUêuHzl;ygonf/ trSefpifppf vQyfjyuf

jcif;onf a&0wfrIefwdkY\ wpfqifhcHxkwfukefjzpfí rdk;Ncdrf;jcif;rSm ESpfqifhcHxkwfukefyif

jzpfonf/

ukef;wGif;ydkif;wGif ylaEG;aom&moDü avxktwGif; a&aiGUtweftoifhpkrdvQif

txufwGifazmfjycJhaom ylyGayghwufjzpfpOft& rkd;wdrfawmifBuD;wpfckjzpfay:

vmwwf\/ xkdrdk;wdrfawmiftwGif;&Sd a&aiGUtcsif;csif;? a&pufa&ayguftcsif;csif;?

a&cJyGifhtcsif;csif; wpfckESifhwpfckyGwfwdkufum tjyeftvSeftusKd;oufa&mufap&mrS

vQyfppfzdk3 ESifh vQyfppfr4 oD;jcm;pD tpkta0;tvkdufjzpfoGm;Mu\/ rkd;wdrfawmif\

tay:ydkif;&Sd a&0wfa&rIefrsm;wGif vQyfppfzkdouf0ifaeNyD; atmufydkif;u a&cJyGifhuav;

rsm;wGif vQyfppfrrsm; oufa&mufoGm;\/ atmufydkif;pGef;wpfae&mwGifvnf; vQyfppf

zdk0if a&0wfa&rIefrsm; pkpnf;rdoGm;\/ vQyfppfzdk0if a&0wfa&rIefrsm;rS vQyfppfr0if

1/ Monsoon depressions         3/ Positive charge
2/  Thunderstorm         4/  Negative charge
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a&cJyGifhrsm;qDodkYvnf;aumif;? wdrftwGif;&Sd vQyfppfzdk0if a&0wfrIefrsm;rS wdrfjyify&Sd

avxkxJwGif ysHUvGifhaeaom vQyfppfr0if a&cJyGifhuav;rsm;qDodkYvnfaumif;

vQyful;jcif;udk uREkfyfwkdYu vQyfjyufonfhtaejzihf jrifawGUMu&onf/

rdk;wdrfawmifBuD;rsm;a&GUvsm;&mwGif atmufbuf&Sdajrjyifudk vQyfppf"mwf

ñIdU,loGm;ouJhodkY jzpfcJh&m? ajrjyif&Sd ae&mwcsKdUü vQyfppfzdkrsm;pkpnf;rdNyD;? wcsKdUürl

vQyfppfrrsm; pkûyHoGm;\/ wdrfwkduftwGif;rSvQyfppfESifh ajrjyifrS qefYusifbufvQyfppfwdkY

vQyful;jcif;onf vQyfjyuf½HkoufoufomrubJ rkd;êud;ypfrIudkyg jzpfay:ap\/

odkYtwGuf rkd;êud;ypfjcif;onf wdrftwGif;&Sd vQyfppf"mwf0if a&0wfrIefESifh a&cJyGifhwkdY\

vufcsufyifjzpfonf/ wpfzef vQyfjyufpOfu vQyfppfpD;qif;&mwpfavQmuf&Sd avudk

½kwfw&ufyloGm;apNyD; t[kefjzifhjyefYum;oGm;ap\/ jyefYum;xGufvmaomavu

eHab;&Sdavudk tm;jzifhzdwGef;rdaomtcg tvGefus,favmifonfh qlnHvSaom

toHvIdif;BuD;rsm; jzpfay:vm\/ xkdtoHvIdif;BuD;rsm;rSm uREkfyfwkdYMum;aeus rkd;Ncdrf;

oHrsm;yifjzpfonf/

rkd;êud;rkefwkdif;rS &GmoGef;aomrdk;onf tcsdefwkdawmif;NyD; onf;xefavh&Sd\/

½kwfw&uf wdkufcwfaomavonf wpfcgwpf&H wpfem&D rkdif 80 txd jyif;xef

wwf\/ rdk;êud;rkefwdkif;ESifhtwl êuHawmifhêuHcJ rkd;oD;yga<uwwf\/ jrefrmEkdifiHtv,f

ydkif;? ajrmufydkif;? &Srf;jynfe,fESifh rGefjynfe,fwdkYwGif ESpf 100 twGif; rkd;oD;tBudrf

20 rS 50 txd a<ucJhonf/ usefwdkif;eSifh jynfe,fwkdYwGif tBudrf 20 atmufom

rkd;oD;a<ucJhonf/ rkd;êud;rkefwdkif;onf jrefrmEkdifiHü rkd;êudumvESifh rdk;vGefumvwkdYü

jzpfay:wwfonf/ rkd;OwktwGif; rkd;jywfNyD; aeomonfhaeY&ufrsm;wGifvnf; jzpfay:

wwfonf/ trsm;tm;jzifh rGef;vGJydkif;tcsdefwGif usa&mufwwfonf/

jrefrmEkdifiHwGif {&m0wDwkdif;ESifh weoFm&Dwkdif; awmifydkif;wdkYü rkd;êud;rkefwdkif;

trsm;qHk;usa&mufonf/ ykodrfûrdUwGif wpfESpfvQif yQrf;rQ 78 'or 7 &uf

rkd;êud;rkefwdkif;usa&muf&m jrefrmEdkifiHü trsm;qHk;yifjzpfonf/ tenf;qHk;rSm armfvûrdif

ûrdUjzpf&m wpfESpfvQif 18 &ufom usa&mufonf/ rkd;êud;rkefwdkif;usa&mufpOf

opfyifatmufaeygu opfudkif;usKd;usí xdcdkufEdkifonf/ uGif;jyifwGif xD;wnf;aeyg

uvnf; rkd;êud;ypfcH&wwfonf/ csKdifh0Srf;rsm;wGif aejcif;? 0rf;vsm;arSmufaejcif;wdkYu
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ydkrdkvHkûcH\/ jrefrmEkdifiHwGif wcsKdYESpfrsm;ü rkd;êud;ypfcH&í aoqHk;rI? 'Pf&m&rI

tenf;tusOf;&Sdonf/ tar&duefjynfaxmifpkwGif rkd;êud;ypfcH&í ESpfpOf vl 400 cefY

aoqHk;avh&SdNyD; vl 1000 cefY 'Pf&m&avh&Sdonf/

rdk;wdrfawmifBuD;rsm;rS ay;wwfonfh aemufxyftEÅ&,fwpfckrSm ,if;\

atmufajcrS wpfcgwpf&H wGJavmif;cdkívdkufvmwwfaom avqifESmarmif;yifjzpf

onf/  avqifESmarmif;\EIwfoD;0rSm udkufwpf&mrS wpfaxmifcefYtxd&Sdwwf\/

avayGwpfckozG,f vuf0J&pf (wpfcgwpf&H vuf,m&pf) wkdufcwfaeaomavonf

wpfem&D rdkif 200 rS 300 txd&Sdonf/ oufwrf;rSm rdepfydkif;rS em&Dydkif;txdom

Mumjrifhwwf\/ avqifESmarmif;usvQif avzdtm;½kwfw&ufusqif;oGm;í wdkuftdrf

rsm;yif av;zufav;wef eH&Hrsm;ûydvJoGm;wwf\/ odkYtwGuf avqifESmarmif;vm&m

vrf;wGif&Sdaeaomtdrfrsm;onf jywif;wHcg;rsm;zGifhxm;oifhonf/ a&jyifay:wGif

jzpfay:aom avqifESmarmif;udk a&qifESmarmif;1[kac:\/ yHk (7-1)

jrefrmEdkifiHü rkd;v,fvrsm;wGif yJcl;? 'dkufOD;? >yefwefqmponfh yJcl;vGifjyif

wGif avqifESmarmif; ESpfpOfvdkvdkyifjzpfay:wwfonf/ odkYaomf tiftm;toifhtwifh

om&SdMuonf/ weoFm&DESifh jrpf0uRef;ay: urf;½dk;wef;wpfavQmufwGifvnf; &Hzef&Hcg

jzpfay:wwfonf/ urÇmay:wGif avqifESmarmif;'PftcH&qHk;rSm tar&duef

jynfaxmifpkjzpfí wpfESpfvQif 124 BudrfrQjzpfay:NyD; tEÅ&m,fûywwfonf/ 1960

jynfhESpfrS 1970 jynfESpftxd qkd;0g;aomavqifESmarmif; 223 Budrf usa&mufcJh&m

vltaotaysmuf 1014 OD;&SdcJhonf/

ork'´&ma&abmifbifcwfrI

yifv,fork'́&mMurf;jyifatmuf uDvdkrDwm 50 (rkdif 30) xuf ydkreufaom

ae&mwpfckudkA[dkûyí &pfcsfwmpau;2 6 'or 5 ru jyif;xefatmifvIyfonfh

ivsifonf ivsifyifhyifv,fa&vIdif;3 rsm;udk jzpfay:apwwfonf/ odkYaomf ,aeY

txd ab;'ku©ay;onfh yifv,fa&vIdif;rsm;udk 7 'or 5 ru jyif;xefonfh

ivsifrsm;uom jzpfay:apcJhonfudk awGU&ao;\/ xkdodkYaomivsifrsKd;udk a&atmuf&Sd

ajrvTmcsyfa&GUvsm;rI? a&atmufrD;awmifaygufuGJrI? ajrxkûydusrI? OuúmysHyifv,fwGif;

1/  Waterspout     2/ Richter scale      3/  Seismic sea wave
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usrI wpfckckaMumifhjzpfay:apEdkifonf/

qlemrD1 rSm *syefbmomjzifh qdyfurf;[kt"dyÜm,f&aom ]ql} eSifh a&vIdif;[k

t"dyÜm,f&aom ]emrD} wkdYaygif;pyfxm;jcif;jzpf&m qdyfurf;a&vIdif;2 [k t"dyÜm,f

&onf/ þodkYtrnfay;&jcif;rSm xkda&vIdif;rsm;onf qdyfurf;rSyifv,ftwGif;

21 rkdifuGmtxdom vIdif;vHk;BuD;rm;NyD; xdkxufausmfvGefí yifv,ftwGif;buf

a&mufoGm;ygu vIdif;rsm;ao;i,foGm;aomaMumifhjzpfonf/ qlemrDudk ,cifu

ivsif'DvIdif;3 [k ac:cJhMuaomfvnf; j'yfqGJtm;aMumifhjzpfay:onfh 'Da&ESifh rnfodkYrQ

rywfoufí aemufydkif;ü roHk;Muawmhay/

yifv,fork'́&mMurf;jyifonf taMumif;wpfpHkwpfckaMumifh wkefcgoGm;ygu

Murf;jyifxuf&Sd a&jyifonfvnf; [dkbufonfbuf abmifbifcwfoGm;NyD; urf;ajc

ESifh rvSrf;rurf;ta&mufwGif vIdif;vHk;BuD;rsm;jzpfvmum urf;ajcta&mufü  &Sd&SdorQ

t&mtm;vHk;udk t&Sdeft[kefESifh ½dkufcsNyD; qGJcsoGm;wwfMuonf/ xkdvIdif;vHk;BuD;rsm;

aemufwGif us,fajymvSaom ork'´&ma&xkBuD;u wpfqufwpfpyfwnf;ygvm&m

,if;wkdY\ ½dkufcsufonf aMumufcref;vdvd jyif;xefvSonf/

qlemrDjzpfpOfudk xif&Sm;pGmodEkdif&ef tvG,fulqkH;OyrmESpfck azmfjyygrnf/

urf;pyfa&wdrfonfh a&ueftv,fodkY cJwpfvHk;ypfcsvdkufygu puf0ef;oP²mef

vIdif;uav;rsm; tuGif;vkduf tuGif;vdkuf wpfckNyD;wpfck qufwkdufjzpfay:vmum

urf;ajcbufodkYa&GUvsm;&mwGif a&wdrfaomurf;pyfta&mufü vIdif;vHk; ydkí BuD;BuD;

vmwwf\/ wpfzefa&ZvHkBuD;wpfcktwGif; a&xnfhxm;pOf a&ZvHkudkta&SUESihf

taemuf tomvIyfMunfhvkdufygu ZvHktwGif;rSa&jyifonf ta&SUtaemuf

abmifbifcwfoGm;rnf/ abmifbifcwf&mwGif ta&SUbufZvHkeH&HeSifh xdpyfaeonfh

a&jyif jrifhwufvmcsdefü taemufbufeH&Hua&jyif edrfhusoGm;rnf/ xdkYtwl

ta&SUbufeH&Hu a&jyifedrfhusoGm;vQif taemufbufeH&Hua&jyif jrifhwufvmayrnf/

ZvHkajrmufydkif;ESifh awmifydkif;eH&Hrsm;&Sd a&jyifwkdYrSmrl jrifhwufrI? edrfhusrI rrsm;vSay/

qlemrDrsm;onf wpfem&D rkdif 400 rS 500 EIef;jzifh ork'´&mjyifus,fudk

rkdifaygif;&maygif;rsm;pGm jzwfoef;Ekdifonf/ ork'́&ma&teufydkif;ü vIdif;tvsm;4 rSm

 1/ Tsunami       2/  Habour wave     3/ Tidal wave     4/ Wave length
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rkdif 60 rS 120 txd&SdEkdifí vIdif;tjrifhrSmrl 1 ayrS 2 aytxdom&Sdonf/

urf;ajcudk csOf;uyfvmonfESifhhtrQ a&wdrfvdkufvmí yifv,fMurf;jyif\yGwftm;u

qlemrDtoGm;EIef;udk avsmhusap\/ toGm;EIef; avsmhvmonfESifhtrQ vIdif;tvsm;

wdkvmí vIdif;tjrihfBuD;rm;vm&m 10-15 rdepftwGif; urf;ajca&muf a&vIdif;tjrifh

onf ay 100 txd jrifhoGm;Edkif\/ vIdif;vHk; BuD;xGm;jrifhrm;vmrIonf urf;ajc

ra&mufrD 20-25 rkdifcefYu pwifjzpfay:NyD; urf;ajcta&mufü tjrifhqHk;jzpfvm\/

t0us,fNyD; twGif;bufusOf;oGm;onfh yifv,fauGUurf;ajcrsKd;ta&mufwGif vIdif;

tjrifh ydkBuD;Ekdif\/

qlemrD 0ifa&muf½dkufcwfrItrsm;pkwGif yxrOD;qHk;vu©PmrSm xHk;pHr[kwfbJ

½kwfw&uf yifv,fa&usqif;oGm;í rlvurf;pyfESifh wpfqufwpfpyfwnf;jzpfaom

,cifu rjrifawGUzl;onfh yifv,fMurf;jyifudk jrifawGU&jcif;yifjzpfonf/ xkdodkY

jzpfay:NyD; urf;ajcESifh ivsifA[dkcsuftuGmta0;udkvdkufí tenf;trsm;&Sdaom

Mum;jcm;csdefwpfck ukefqHk;NyD;aemuf yxrqHk;qlemrD urf;ajcudk½dkufcwfawmhonf/

xkdYaemufxyfrHí a&rsm;jyefqkwfoGm;NyD; yxrMum;jcm;csdefavmuf rMumonfh

tcsdeftukefü 'kwd,qlemrDwpfck ½dkufcwfjyef\/ þodkY wpfckNyD;wpfck ½dkufcwf&m

tysuftpD; trsm;qHk;jzpfay:apaom vIdif;½kdufcsufrsm;rSm wwd,? pwkw¬ESifh

yOörajrmufvIdif;  ½dkufcwfcsufrsm;jzpfonf/ aemufydkif;wGif wjznf;jznf;tm;aysmh

aomfvnf; &uftwefMumonftxd abmifbifcwfrI&SdaeqJjzpfonf/ yxrMum;jcm;

csdefonf urf;ajcESifh ivsifA[dkcsufeD;uyfygu rdepfydkif;rQom &SdEdkifaomfvnf;

a0;uGmygrl em&Dydkif;txdMumEkdif\/

qlemrDtrsm;qHk;jzpfay:aom ork'́&mrSm ypdzdwfork'́&mjzpfonf/ vGefchJaom

ESpfaygif; 2500 twGif; qlemrDtBudrf 300 ausmf jzpfay:cJhonf/ twåvEÅdwfork'́&m

wGifrl tBudrf 30 rQom jzpfay:cJhonf/ tdEd́,ork'´&mwGifrl jzpfay:rIenf;yg;\/

odkYaomf 2004 ckESpf? 'DZifbmv 26 &ufaeYwGifjzpfay:cJhaom tdEd́,ork'´&m

qlemrDonf ordkif;wpfavQmuf taotaysmuftrsm;qHk;omru EkdifiHpHktm; xdcdkufap

cJh\/ xkdqlemrDrSm tdÉd,ork'́&majrmufydkif;\ ta&SUbufurf;ESifh taemufbufurf;wdkY

tMum;&Sd ork'´&ma&jyif abmifbifcwfcJh&mrS jzpfay:vmcJhonf/ þrQBuD;rm;onfh
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a&xkBuD;udk abmifbifcwfapcJhonfh w&m;cHrSm xkdaeYeHeuf 7 em&D tif'dkeD;&Sm;EdkifiH?

*sumwmûrdUtaemufajrmufbuf rkdif 1500 cefYtuGm yifv,fMurf;jyifatmuf

38 uDvkdrDwmteufü A[dkûyum vIyfoGm;cJhonfh jyif;tm; &pfcsfwmpau; 9 'or 0

&Sd ivsifBuD;yifjzpfonf/

xkdaeYu jzpfay:aom ivsifyifha&vIdif;BuD;rsm;\ a'grmefaMumifh vl

220000 cefYaoqHk;cJh&NyD; vlwpfoef;ausmf tkd;rJhtdrfrJhjzpfcJhMu&onf/ ivsifA[dkESifh

teD;qHk; qlrMwmuRef;taemufajrmufydkif;wGif vlwpfodef;cGJausmfaoqHk;NyD; oD&dvuFm

EkdifiHwGif 40000 cefY? tdEd´,EkdifiHwGif 12000 cefYESifh xkdif;EkdifiHwGif 6000

cefYaoqHk;cJhMu &onf/ rav;&Sm;? armfvf'dkuf? qkdrmvD? jrefrmESifh b*Fvm;a'h&SfEkdifiH

wdkYvnf; tenf;i,fpD ab;oifhcJh\/

jrefrmEkdifiHrS qlemrD'PfcHvkduf&aoma'orsm;rSm &ckdifjynfe,fwGif ajryHkESifh

ausmufjzL? {&m0wDwdkif;wGif jyifpvl? vyGwåm? iykawm? bkdif;awmifESifh weoFm&D

wdkif;wGif ykvHkwHk;wHk;wkYdjzpfMuonf/ 61 OD; aoqHk;NyD;? 42 OD;'Pf&m&um 21 OD;

aysmufqHk;ae\/ aus;&Gm 17 &GmrS tdrfajc 601 tdrf ysufpD;NyD;  tdrfaxmifpk 638

pkrS vlOD;a& 2592 OD; tkd;rJh? tdrfrJh jzpfcJh&onf/ usyf 1585 'or 56 oef;zkd;

qHk;½HI;cJhonf/

jrefrmEkdifiHwGif ysufpD;qHk;½IH;rI enf;yg;&onfhtaMumif;&if; ig;&yf&Sdonf/

ukdudk;uRef;ajrmufydkif;rS &ckdifjynfe,fawmifydkif;txdonf ivQifvIyf&Sm;rIenf;onfh

ivsifMum;vyfa'o1 jzpfaejcif;? ,ckjzpfay:cJhaom qlemrDonf ta&SUESifh taemuf

abmifbifcwf&m jrpf0uRef;ay:urf;½dk;wef;u ajrmufbufusonfhtjyif a&vIdif;

a&GUvsm;&mukd OD;wnfrcHbJ tûydiftaetxm;jzpfaejcif;? &ckdifurf;½dk;wef;rSm

taemufbuf rsufESmûyxm;aomfvnf; ajrmufbufa&mufvGef;aejcif;? rGef-weoFm&D

urf;½dk;wef;onf taemufbufrsufESmvSnfhjzpfaomfvnf; NrdwfuRef;pk&Sd uRef;rsm;ESifh

xm;0,fa'otaemufbuf yifv,fjyif&SduRef;rsm;teuf wcsKdUuRef;rsm; (yifv,fa&

zHk;aeaom awmifwef;rsm;\xdyfydkif;rsm;) u twm;tqD;ozG,fjzpfaejcif;? qlemrD

a&vIdif; jrefrmhurf;ajcbufodkY rcsOf;uyfrDuyif urf;vGefyifv,fjyiftaetxm;t&

    1/ Seismic gap
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a&wdrfydkif;udk rkdif;aygif;rsm;pGmjzwfcJh&í tm;aysmhoGm;&jcif;wdkYjzpfonf/

þivsifaMumifhjzpfay:aom qlemrDonf jrefrmhurf;ajcudk½dkufcwf&mü

vIdif;tjrifhrSm 3 ayrS 7 ay txdom&SdcJhonf/ &cdkifurf;½dk;wef;wGif qlemrDrvmrD

yifv,fa& &SpfaycefYusqif;cJhonf/ 1755 ckESpf? Edk0ifbmv 1 &ufaeYü ay:wl*DEkdifiH?

vpöbkef;ûrdUwGif xkdjzpf&yfrsKd;jzpfay:cJh&m jrifhrm;onfhae&modkY wdrf;a&Smifjcif;rûybJ

a&atmufqkwfí ay:vmaom yifv,fMurf;jyifudkk wtHwMo vkdufvHMunfhol

rsm;pGmrSm rdepfydkif;twGif;a&mufvmonfh qlemrDaMumifh aoqHk;cJhMuonf/

ypdzdwfork'´&ma&jyif abmifbifcwfí qlemrD'PftcH&qHk;rSm *syef? yD½l;?

csDvDEdkifiHrsm;ESifh [m0dkif&DuRef;wdkYjzpfMuonf/ [m0dkif;&DuRef;onf 1819 ckESpfrSpwifí

qlemrDtBudrf 40 0ifa&muf½dkufcwfjcif;cHcJh&onf/ odkYaomf *syefEdkifiHavmuf jyif;jyif;

xefxefrcH&ay/ 1896 ckESpf? ZGefv 15 &ufaeYü *syefEkdifiH qeful&Durf;ajcESifh

rkdif 120 tuGm yifv,fjyifatmufwGifA[dkûyí ivsifvIyfcJh&m wpfem&Dausmf

tMumwGif qlemrDa&mufvmNyD; 7 rdepfESifh 38 rdepfomjcm;í vIdif;vHk;BuD;rsm; 6

Budrf ½dkufcwf&m rD,mudkûrdU&Sd tdrfajc 10000 cefYysufpD;um vl 27000 cefY

aoqHk; cJh&onf/ xkdqlemrDonf rkdif 4780 a0;onfh ypdzdwfork'´&mwpfzufurf;&Sd

qefz&efppöudkûrdUurf;ajcudk 10 em&D 34 rdepftMumü a&mufcJh\/

qlemrDivsifyifha&vIdif;onf ta&SUESifhtaemufom OD;wdkufa&GUvsm;onf

r[kwf? vIyfonfhivsiftay:rlwnfí awmif-ajrmufvnf; OD;wdkufa&GUvsm;\/

1946 ckESpf? rwfv 27 &ufaeY tvmpum? y&ifh0DvsHa&vufMum;wGif &pfcsfwmpau;

8.5 &Sd ivsifvIyfcJh&m ajrmufbuftvmpum yifv,fauGUtwGif; 0ifa&mufcJhaom

qlemrD onf ay 200ausmf jrifhrm;cJhonf/ odkYaomf vlaeusJyg;onfha'ojzpfí

vl 115 OD;om aoqHk;NyD; 4500 om tkd;rJhtdrfrJhjzpfcJhonf/ xkdivsifaMumifh

jzpfay:aom awmifbufodkYa&GUvsm;onfh qlemrDonf ypdzdwfork'´&mawmifbufpGef;

tEÅmwduwdkuf yg;vfrmuRef;qG,fodkY 22 em&DtMumü a&muf&Sd½dkufcwfonf/

txufyg qlemrDu tvmpumrS rdkif 2000 cefYa0;aom umvDzdk;eD;,m;

jynfe,f? u&ufqifhûrdUudk ½dkufcwf&mwGif vlwkdYqifjcifrSwfom;zG,fudpöwpfckjzpfcJh

onf/ xkdpOfu owday;csufxkwfjyefrIaMumifh tjrifhydkif;odkY wdrf;a&SmifaecJhol
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trsm;tjym;onf yxrvIdif;vHk;oHk;ck ½dkufcwftNyD;ü qlemrD½dkufcwfrINyD;qHk;oGm;NyD[k

xifrSwfí urf;ajctedrfhydkif;qDodkY jyefqif;vmcJhMu&m tBuD;qHk;ESifh pwkw¬ajrmuf

jzpfaom vIdif;vHk;BuD;\½dkufcwfrIaMumifh toufqHk;½IH;cJhMu&onf/

þZvay; tEÅ&m,fudk a'otwGif; êudwifowday;Ekdif&ef pDpOfaeMu

ayNyD/

a&aygif;rSm;rItEÅ&m,f

vl[laomowå0gonf tjcm;owå0grsm;xuf pOf;pm;qifjcifwHkw&m;ydkí

&Sdonf/ rdrdom;orD;udk auR;arG;ûypkapmifha&Smufwwf½HkrQru oGefoifqHk;rwwfonf/

rdbtawmfrsm;rsm;u tav;xm;oGefoifrIrSm rdrdom;orD; vlaygif;rrSm;a&;yif

jzpfonf/

rdbrsm;onf ]]wHigem;eD; wHig? rkqdk;em;eD; rkqdk;}}[laom pum;yHkudk

tav;teufvufudkifxm;í rdrdwdkYom;orD;rsm;udk vlaygif;rrSm;ap&ef oGefoif

wwfMuonf/ wHigESifh eD;pyfoludk wHig"avhp½dkuf? rkqkd;ESifh eD;pyfoludk rkqkd;"avh

p½dkuf ul;pufouJhodkY rdrdwdkYom;orD; qkd;oGrf;ol? rl;,pfaq;pGJolwdkYESifh aygif;azmfygu

rdrdwdkYom;orD;vnf; qkd;oGrf;ol? rl;,pfaq;pGJoljzpfoGm;rnfudk pdk;&drfMuonf/

]]rJESifh eDyg; twlxm;? eDyg; rJapmfeH}}[laompum;yHkudkvnf; rdbrsm;u

pGJNrJ,HkMunfMuonf/ teDa&mifqkd;aq; qkd;xm;onfheDyg;xnfESifh rJe,fqdk;aq; qdk;xm;

aomrJqkd;xnfwdkY twlxm;rdonfhtcg rJqdk;xnf\teHYqdk; eDyg;xnfodkY ul;pufoGm;

ouJhodkY rdrdwdkYom;orD;raumif;aomolESifh aygif;azmfí raumif;aomtusifhp½dkufrsm;

ul;pufcH&rnfudk pdk;&drfwwfMuonf/ odkYtwGuf rdrdwdkYom;orD; vlaygif;rrSm;ap&ef

*½kpdkufMuonf/

obm0,EÅ&m;BuD;uaygif;wifí aumif;uifxufrS &Gmcsay;vdkufaom

rkd;a&onf trSefpifppf a&MunfoefYoefYuav;yifjzpfonf/ odkYaomf ajrjyifa&mufí

a&aygif;rSm;rdygu MunfoefYonfh*kPfodu©m ysuf,Gif;oGm;&wwfonf/ yifv,f

ork'́&mtwGif;&Gmusí qm;iefa&ESifhaygif;rdaom rkd;a&onfvnf; qmief;a&jzpfoGm;

&onf/ ukef;ajray:odkY &GmoGef;aom rkd;a&uvnf; tnpftaMu;rSeforQudk jrpfxJ

acsmif;xJodkY o,f,loGm;Muonf/ pufrIukefxkwfvkyfief;rsm; zGHUûzd;vmonfESifhtrQ
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pufrIYpGefYypönf;rsm;? a&qkd;rsm; pnf;rJhurf;rJhpGefYypfí jrpfa&acsmif;a&rsm;onfvnf;

npfnrf;oGm;&onf/ a&qdk;rsm;ESifh aygif;zufrdí a&qkd;b0odkY ajymif;oGm;&onf/

a&trsKd;tpm;trsKd;rsKd;wGif tnpfywfqHk;rSm jrpfa&jzpfonf/ a&S;acwf

tqufqufuyif vlwdkYonf trIdufo½kdufESifh rdv’mtnpftaMu;rsm;udk acsmif;xJ?

ajrmif;xJ pGefYypfavh&Sdonf/ xkdurSwpfqifh jrpfxJa&mufukefMuonf/ jrpfa&wGif

arsmygvmaom tnpftaMu;rsm;wGif rdv’monf vlwdkYtm; trsm;qHk;tEÅ&m,fûyonf/

0rf;a&m*gydk;rsm;omru tjcm;a&m*gydk;rsm;vnf; ygvmwwf&m tonf;a&mifa&m*g?

ydkvD,dktaMumaoa&m*g? tla&mifief;zsm;a&m*g? 0rf;udkufa&m*g? oefaumifa&m*gESifh

ta&jym;a&m*grsm; jzpfyGm;apEkdifonf/

jrpfa&ESifh tjcm;aomufoHk;a&udk aomufoHk;vdkolwcsKdUonf ausmufcsOf

xnfh½HkrQjzifh aomufoHk;Muonf/ ausmufcsOfonf &THUEGHtenfESifh trIdufuav;rsm;

udkom atmufajcodkYxkdifapEkdifNyD; a&m*gydk;rsm;udkrl raoaMuEkdifay/ odkYtwGuf

jrpfa&ESifh tjcm;a&aomufoHk;vdkolrsm;onf ausmufcsOftoHk;ûyí a&udk ppf,lNyD;

yGufyGufqlatmif usKdcsufaomufoHk;oifhayonf/

a&qkd;rsm;ESifh aygif;rdí a&qdk;jzpfoGm;aom jrpfa&? puf½HkpGefY "mwkaq;&nf

rsm;ESifh ydk;owfaq;&nfrsm; aysmf0ifaygif;pyfaeonfh jrpfa&wdkY aemufqHk;ü yifv,f

wGif;odkYpD;0if&m yifv,fa&onfvnf; npfnrf;vm\/ urÇmwpf0ef;vHk;wGif yifv,f

aygif; 50 ausmfrQ&Sd&m yifv,ftrsm;tjym;onf tqdyf"mwftrsKd;rsKd;aMumifh ysufpD;

qHk;yg;&rnfh tajctaeodkY a&muf&SdaeMu\/ xkdYtjyif a&eHwifoabFmysufrsm;u

yifv,frsm;twGif; a&eHwefcsdef odef;aygif;rsm;pGm ,dkzdwfapumyifv,fa&jyifudk

npfEGrf;oGm;ap½Hkomru yifv,fxGuf pm;eyf&du©mrsm;udkvnf; ysufokEkf;ap\/

oefY&Sif;Munfvifaom rkd;a&onf jrpfacsmif;rsm;odkY pD;0ifouJhodkY ajratmuf

odkYvnf; pdrfh0ifpD;qif;onf/ þodkYpdrfh0ifpD;qif;&mü ajrvTmtxyfxyf&Sd "mwfowåK

tcsKdUudk wkdufpm;oGm;onf/ xdkYaMumifh prf;a&ESifh ajratmufa&wkYdonf "mwfowåKrsm;

aysmf0ifaeaom a&rsm;jzpfoGm;Muonf/ xkda&rsm;wGifyg0ifaeaom "mwfowåKrsm;

onf vlwpfOD;vkdtyfcsufavmufomjzpfaeygu aomufEkdifaoma&jzpf½Hkomru

usef;rma&;twGufyg tusKd;ûyao;onf/ odkYaomf vkdtyfcsufxufydkoGm;vQif usef;rm
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a&;udk rsm;pGmxdckdufapEkdif\/ odkYtwGuf t0DpdwGif;wl;ygu xGufvmonfha&udk

"mwfcGJprf;oyfNyD;í tEÅ&m,fr&SdaMumif;od&rSom aomufoHk;oifhonf/

puf½Hk tvkyf½HkeD;onfha'orsm;? owåKwGif;a'orsm;wGif ajratmufa&udk

cJ? uuf'frD,rf1 ? jy'g;? z,f&DvD,rf2 ? px&GefxD,rf3 ESifh c½dkrD,rf4 yg0ifrI

tajctaeudk ppfaq;NyD;rSom aomufoHk;oifhonf/ EkdifiHawmfrSvnf; aomufoHk;a&

oefY&Sif;rIudk tav;ay;aqmif&Gufae&m ukvor*¾uav;rsm;&efyHkaiGtzGJU? urÇmhusef;rm

a&;tzGJUcsKyfwdkYESifh yl;aygif;í 2002 ckESpfrSpwifNyD; aus;&Gmrsm;\ aomufoHk;a&twGif;

tmqif;epfyg0ifrI &Sdr&Sdudk ppfaq;cJhonf/ 2004 ckESpftukeftxd ûrdUe,f 32

ûrdUe,f&Sdaus;&Gm 5100 rS a&wGif; 18000 ausmf ppfaq;NyD;pD;cJhonf/

a&npfnrf;rI'ku©udkcHpm;&jcif;onf a&npfnrf;rIudk wm;qD;&jcif;xuf

rsm;pGm aiGydkukefusaponf/ tar&duefjynfaxmifpktwGuf a&npfnrf;rIaMumifh

qHk;½HI;&aomwefzkd;rSm wpfESpfvQif a':vmckepfbDvD,HcefYtxd&Sdonf/ xdkwefzdk;wGif

oD;ESHrsm;? uRJEGm;rsm;ESifh ypönf;Opömrsm; qHk;½HI;&aomp&dwfrsm;yg0ifonf/ odkYaomf

a&ay;a&m*grsm;aMumifh usef;rma&;xdckduf&jcif;? avSpD;&ef? a&ul;&ef roifhavsmfaom

a&aMumifh aysmf&TifrIqHk;½HI;&jcif;? eHapmfonfha&aMumifh tpm;taomufysuf&jcif;

ponfwdkYtwGuf ukefusp&dwfrSmrl wefzdk;jzwfr&Ekdifay/

rdbwdkif;u rdrdom;orD;rsm;udk vlaygif;rrSm;rdap&ef xdef;uGyfay;ouJhodkY

rdrdESifhwuG owå0gwkdif;twGuf wefzdk;&SdvSaoma&udkvnf; a&aygif;rrSm;rdap&ef

tdrfaxmiftBuD;tuJ rdESifh b? puf½Hktvkyf½HktBuD;tuJydkif&SifESifh tkyfcsKyfolwdkYu

uGyfuJxdef;ausmif;ay;oGm;oifhonf/ a&aygif;rrSm;rdap&ef-

trIdufo½dkuf? rpifrsm; pepfwuspGefYypfoGm;&rnf/

a&ydkufaygufrsm;jzifh a&oG,fjcif;rûy&/ taygufrsm;u tnpftaMu; 0ifEkdif

onf/

a&wGif;? a&uefrsm;teD; t0wfravQmf&/ qyfjyma&rsm; pdrfh0ifoGm;Ekdifonf/

a&cyfyHk;? tdk;? êud;ESifh bHkbdkifacgif;wdkYudk pepfwusudkifwG,f odrf;qnf;&rnf/

  1/Cadmium        2/ Beryllium       3/ Strontium      4/Chromium
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aomufa&tkd;? a&ppf? a&cGuf? tzHk;ponfwkdYudk pepfwusoefY&Sif;pGmxm;&rnf/

aomufoHk;a& udkifwG,folrsm; wpfudk,fa&oefY&Sif;rI&Sd&rnf/

puf½Hktvkyf½HkpGefYypönf;rsm;? a&qkd;rsm; pepfwuspGefYypf&rnf/

pdkufcif;rsm;wGif owfrSwfxm;aom ydk;owfaq;udkom pepfwusoHk;pGJ&rnf/

yHk (7-1) / / tar&duefEdkifiH? rifqdkwm;jynfe,f? xa&pDûrdUtm; 1965? ZGefv

13 &ufaeYwGif 'ku©ay;oGm;aom avqifESmarmif;

aumif;uifxufua&xkBuD;jzpfonfh rkd;wdrfawmifBuD;rS jzpfay:

vmjcif;jzpfonf/ ay 300 rS 500 txdus,fNyD; 13 rdkiff&Snfvsm;

aom a&GUvsm;&mvrf;aMumif;wpfavQmuf t&m&mudkzsufqD;ypf&m

vl 9 OD; aoqHk;NyD;? 125 OD; 'Pf&m&um a':vm 3 oef;zdk;

ysufpD;cJhonf/ þrQjyif;xefaom avqifESmarmif;rsKd; jrefrmEkdifiH

wGifrjzpfay:zl;ay/
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yHk (7-2) / / qlemrD ivsifyifha&vIdif;jzpfay:vmyHk

(u) jywfa&GU? ajrcsyfvTmESifh a&jyifrlvtaetxm;

( c ) jywfa&GUwpfavQmuf a&GUvsm;í ajrcsyfvTmeSpfck uGm[oGm;pOf

jzpfay: vmonfhpGrf;tifonfa&xkay:oufa&mufoGm;ía&jyif

cHk;xoGm;\/

( * ) pGrf;tifonf avxkESifh a&xkudk pyf&mwpfavQmufwGif vIdif;
tjzpf ab;wdkufysHUESHYoGm;\/ ork'´&mjyifus,fwGif vIdif;tvsm;
rdkif 120? vIdif; tjrifh wpfaycGJESpfayom&Sdí owdrxm;rdMu
ay/ odkYaomfurf;ajcem;eD;í BuD;xGm;vmaomvIdif;vHk;BuD;rsm;u
urf;ajcodkYa&mufvQif pGrf;tifudkxkwfypfonf/ urf;ajca&muf
vIdif;vHk;tjrifhrSmay 100 ru &SdEkdifonf/



tcef;(8)

jrpfa&cefUrSef;rI? jrpfa&xdef;ausmif;rI

vlwdkU\ ordkif;aMumif;tprS ,aeUtcsdeftxd jzwfoef;vmcJhonfh umvwpf
avQmufudkjyefMunfhvQif vlwkdU\zGHUûzd;wdk;wufrIonf jzpf0Srf;BuD;rsm;wGifom a&&Snf
wnfwHhckdifNrJcJhMuonf/ wdkuf*&pfESifh ,lz&dwfwD;jrpfESpfoG,fMum;rS rufqdkydk;aw;rD;
,m;a'o? Edkif;jrpf0Srf;? tdE´Kjrpf0Srf;? **Fgjrpf0Srf;ESifh jrpf0gjrpf0Srf;wdkUu oufaojy
vsuf&Sdonf/ uREkfyfwkdUjrefrmEkdifiHwGifvnf; waumif;? oa&acwå&m? yk*H? yif;,?
tif;0ESifh &wemyHkacwfwdkUonf {&m0wDjrpfurf;eab;üom xGef;um;vmcJhMuonf/

þodkUuREkfyfwdkUvlom;rsm;u jrpfrsm;ESifhacwftqufquf&if;ESD;vmcJhMu&m?
jrpftaMumif;aumif;aumif;odvm½HkrQru jrpfa&udkrdrdwdkUvdkovdk xdef;ausmif;vmEkdif
onf/ wnfaqmufa&;vkyfief;rsm;zGHUûzd;vmí jrpfa&udkvdk&moHk;Ekdif&ef qnfrsm;jzifhodk
avSmifxm;EkdifvmMuonf/ pufrIvkyfief;rsm; xGef;um;wkd;wufvmonfESifhtrQ jrpfa&
oabmudkod&ef aumif;pGmwkdif;wmvmEkdif½HkrQru jrpfaMumif;ûyjyifEkdif&efud&d,mrsm;
wDxGifvmEkdifMuonf/ tDvufxa&mepfacwf t&Sdeft[kefESifha&muf&Sdvmjyefonfhtcg
jrpfzsm;rSjrpf0txd jrpf½dk;wpfavQmuf wpfae&mrSwpfae&m vsifjrefpGmqufoG,fvmEkdif
Muonf/ vdktyfonfhwGufcsufrIrsm;udk puúefUykdif;? rdepfydkif;twGif; wGufcsufay;vmEdkif
onf/ odkUtwGuf vlwdkUonfjrpfa&\oabmukd aumif;pGmêudwifcefUrSef;vmEkdifMu½HkrQ
ru jrpfa&udkvdktyfovdk xdef;ausmif;vmEkdifMuNyDjzpfonf/

jrpfa&cefUrSef;rI

vlwdkUtaejzifh rdrdteD;tem;&Sd jrpfa&acsmif;a&ESifhywfoufí yxrOD;qHk;
pl;prf;MuonfrSm jrpfa&acsmif;a&\MunfvifoefU&Sif;rIjzpfonf/ 'kwd,pl;prf;rIrSm
a&twuftusjzpfonf/ yxrurf;yg;eH&Hrsm;? urf;pyf&Sdopfyifrsm;udktrSwftom;ûy
NyD; a&twuftusudkrSwfom;vmcJhMuonf/ xdkUaemuf orÁefqdyf? oabFmqdyfwHwm;
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rsm;wGif trSwftom;a&;jc,fxm;íjzpfap? trSwftom;yg ysOfcsyfrsm;uyf½dkufí
jzpfap a&wufa&usudkwkdif;wm,lMuonf/ jrpfacsmif;tvkdufBuHqNyD; wkdif;wmvmcJh
Mu&mrS wnfhrwfrSwfwdkif1 ? qifajcavQmrSwfwdkdkif2 wkdUomru a&NidrfwGif;3 ESifh
tvdktavsmufa&rSwfpuf4 wdkUay:aygufvmcJhMuonf/

jrpfwpfpif;eHab;ûrdUwpfûrdUwGif xdkodkUwkdif;wm&&Sdaoma&trSwfrsm;udk aeU&uf
tvdkuftajcjy*&yfrsOf;qGJMunfhvQif xkdûrdU&Sdxdkjrpf\a&tajcjy*&yfrsOf;5 udk&onf/
xdkjrpf\jrpfzsm;&SdûrdUrSpí jrpf0uRef;ay:&Sd'Da&vGwfaomûrdUtxd oifhawmfonfhûrdUae&m
rsm;ü jrpfa&wkdif;pcef;toD;oD;zGifhvSpfwkdif;wmNyD; oufqkdif&mûrdU\a&tajcjy*&yfrsm;
udka&;qGJMuonf/ a&tajcjyrsOf;rsm;onf vdkif;rsm;oP²mefjrifhcsnfedrfhcsnfjzpfaeavh&Sd
onf/ jrpfwpfckwGifjrpfa&wkdif;pcef; (ûrdU) u? c? *? C? i [lí 5ck&SdonfqdkygpdkU/
u\a&tajcjy*&yfrsOf;ESifh c\a&tajcjy*&yfrsOf;wkdUudkEdIif;,SOfMunfhí oufqkdif&m
vdIif; xdyf6 ESpfckpD\vdIif;xdyfa&mufcsdefcsif;jcm;em;NyD; &v'frsm;udkysrf;rQ&SmMunfhygu
a&xkxnfwpfck\pcef; (u) rS pcef; (c) odkUpD;qif;&onfhMum;Mumcsdef7 udk&ay
onf/ þenf;twkdif; crS *? *rS CESifh CrS itxdMum;Mumcsdefrsm;wGuf,lEkdifonf/

pcef;wpfck\a&tajcjy*&yfrsOf;udka&;qGJMu&mwGif a&trSwfrsm;udk pcef;
okntrSwf8 tm;tajccHxm;a&;qGJMuonf/ pcef;okntrSwfqkdonfrSm xdkpcef;&Sd
jrpfa&tjrifhudkzwf&mwGiftoHk;ûyonfh twkdif;twmtrSwftom;rsm; (jrefrmEkdifiHwGif
pifwDrDwmtrSwfrsm;oHk;onf) \tedrfhqHk;okntrSwfyifjzpfonf/ a&wkdif;trSwfwkdif
rsm;pkdufxl&mwGif aEG&moDa&tenf;qHk;tcsdefü &Sdavh&Sdonfhjrpfacsmif;a&jyif\atmufü
a&trSwfrsm;\okntrSwfudkxm;avh&Sdonf/ a&trSwfrsm;\trsm;qHk;trSwf (a&
tjrifhqHk;trSwf) udk rdk;&moDa&BuD;csdefwGif &SdcJhzl;aoma&tjrifhudk ausmfatmifxm;avh&Sd
onf/

pcef;wpfckcsif;\ okntrSwfrsm;udkvnf; yifv,fa&rsufESmjyif9 txuf
rnfrQjrifhonfudk wkdif;wmavh&Sdonf/ xdkodkUwkdif;wmonfhtwGuf &ufwpf&uf?
tcsdefwpfckwGif jrpfwpfck\jrpf½dk;wpfavQmufpcef;rsm;ü wkdif;wm&&Sdaoma&trSwf
rsm;udk yifv,fa&rsufESmjyiftxuftjrifh (wkdif;&aomtrSwf+okntrSwf\yifv,f

1/ Vertical staff gauge 4/ Automatic water level recorder 7/ Lag time

2/ Slant gauge 5/ Hydrograp 8/ Zero of the gauge

3/ Stilling well 6/ Peak 9/Mean sea level



jrefrmh a&t&if;tjrpf   157

a&rsufESmjyif txuftjrifh) tjzpfajymif;NyD; pcef;rsm;tvkduf yifv,fa&rsufESmjyif
txuf a&tjrifhjy*&yfrsOf;udka&;qGJEkdifonf/ xkd*&yfrsOf;onf xdk&ufxkdtcsdefu&Sdae
onfh xkdjrpf\ a&pD;aMumif;rsufESmjyifqifajcavsm yHkyifjzpfonf/

a&wkdif;pcef;wpfckwGif a&tjrifhwkdif;a&rSwkdif? a&rSwfjym;wkdUudkoifhawmfovdk
pdkufxlNyD;ygu xkda&wkdif;pcef;wnf&Sd&mûrdUtwGuf pdk;&drfa&rSwf1 udkowfrSwfí
a&rSwfwkdif odkUr[kwf a&rSwfjym;ay:wGif teDa&mifjzifhrSwfom;ay;&onf/ pdk;&drfa&
rSwfqkdonfrSm jrpfa&onfxdka&trSwfxufausmfvGefíwufvmygu jrpfurf;yg;rSa&
rsm; vQHusíjzpfap? tedrfhydkif;rsm;rSjrpfa&0ifvmíjzpfap xkdûrdUxdka'oudka&vTrf;rdk;rnfh
tajctaersKd; qdkufa&mufvmEkdifonfha&trSwfyifjzpfonf/

pkd;&drfa&rSwf owfrSwfay;&onfh t"du&nf&G,fcsufrSm jzpfay:vmawmhrnfhjrpf
a&BuD;rItEÅ&m,fwpfckudk êudwifowday;csufxkwfjyef&mü xdktEÅ&,fusa&muf&efeD;
uyfvmrItajctaeudk azmfjyEkdifonfh &nfñTef;trSwftjzpf toHk;ûy&efyifjzpfonf/
Oyrmtm;jzifh ûrdUwpfûrdUü{&m0wDjrpfa&onf aemuf 4 &uftwGif; pdk;&drfa&rSwfodkU
a&muf&Sdrnf[laom owday;csufu aemuf 4 &uftwGif; xkdûrdU\tdrfajc&majc
10% rS 20% txda&ab;oifh&eftajctaeESifh eD;uyfoGm;rnfjzpfaMumif; today;
vkdufNyD;? vkdtyfonfha&tajctaeapmifhMunfhrIrsm;? êudwifumuG,frIrsm; ûyvkyfMu&ef
vdkaMumif; vHIUaqmfvkdufjcif;yifjzpfonf/

pdk;&drfa&rSwf owfrSwf&mwGif oufqkdif&mûrdUjrpfurf;wpfavQmuf ajrtedrfhtjrifh
taetxm;? wmrsm;&Sdygu wmrsm;taetxm;ESifh tjrifhwkdUudkwkdif;wmNyD; ûrdU&Sd
bk&m; ausmif;uefutp tdrfajc&majc? aps;? ausmif;? aq;½HkwkdU\tedrfhtjrifhwkdUudkyg
xnfhoGif;pOf;pm;NyD; owfrSwfay;&onf/ þodkUowfrSwf&mwGif tcsKdUEkdifiHrsm;ü
tajctaeoHk;&yfxm;NyD; owfrSwfMuonf/

yxrowfrSwfcsufrSm owday;rSwf2 jzpfonf/ jrpfa&jyif xdktrSwfodkU
a&mufvQif ûrdUaevlrsm;tm; jrpfa&tajctaeonf owdxm;&awmhrnfh tajctae
a&mufNyDjzpfaMumif; today;í a&ab;tEÅ&m,f êudwifumuG,fa&;twGuf toifh
jyifMu&ef EdI;aqmfMu&onf/

'kwd,owfrSwfcsufrSm pdk;&drfa&rSSwfjzpfonf/ xdktrSwfodkUa&a&mufvQifjrpf
a&jyifonf ûrdU&Sdtdrfajc&majcrsm;ESifh ypönf;Opömrsm;udk zsufqD;ypf&efwmqlaeNyDjzpf

1/ Danger level 2/ Alert level
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onf/ umuG,fwm;qD;rIrûyvkyfygu rMumrDumvtwGif; ûrdU\tenf;qHk; 10%rS
20% txda&ab;oifhcH&awmhrnfjzpfonf/

wwd,owfrSwfcsufrSm ab;tEÅ&m,frS1 jzpfonf/ xkdtrSwfodkUa&rsufESm
jyifa&mufvQif vlrsm;\tdk;tdrfrsm; xdcdkufysufpD;½Hkomru touftEÅ&m,fudkyif
xdcdkufapEkdifonf/

jrefrmEkdifiHwGif vlodrsm;aoma&trSwfrSm 'kwd,trsKd;tpm;jzpfonfh pdk;&drfa&
rSwfyifjzpfonf/ xkdtrSwfodkUa&rsufESmjyifa&mufvQif jrpfa&u rMumrDumvtwGif;
jrpfurf;yg;udkausmfvGefívnf;aumif;? wm½dk;rsm;usKd;aygufíaomfvnf;aumif;? vlwdkU
\tkd;tdrfypönf;rsm;udk xdcdkufysufpD;apawmhrnfhtajctaersKd; qkdufa&mufaeNyDjzpf
aMumif;today;tcsufjyEkdif&ef owfrSwfxm;Ncif;jzpfonf/ xdkUaMumifh ûrdUwpfûrdUü
pdk;&drfa&rSwfodkUjrpfa&a&mufNyDqdkvQif tcsdefumvwdktawmtwGif;ab;'ku©êuHEkdifí
pdk;&drfa&rSwfra&mufrDuyif jrpfa&tajctaeudkapmifhMunfhí vkdtyfonfhumuG,frI
rsm;? jyifqifrIrsm;ûyvkyfEkdif&ef êudwifowday;&ayrnf/

odkUjzpfí jrpfacsmif;tajctaeudkvdkufum pdk;&drfa&rSwfra&mufrD wpfrDwmrS
wpfrDwmcGJ (3ayrS 5ay) cefUedrfhaeao;onfha&trSwfa&mufonfESifh rkd;av0oESifh
ZvaA'ñTefMum;rIOD;pD;XmerSwm0ef&Sdolrsm;u jrpfa&owday;csuf xkwfjyefaMunm
ay;ygonf/ xkdodkUowday;csuf xkwfjyefonfha&trSwfonf owday;rSwfyifjzpf
onf/ xdkowday;rSwfudk pkd;&drfa&rSwfuJhokdU yHkaoxm;r&ay/ (pdk;&drfa&rSwfonfvnf;
urf;yg;tajctae ajymif;oGm;ygu vdkufajymif;ay;&onf) jrpf0Srf;twGif;rdk;&GmoGef;rI
tajctaet& a&wufvmEIef;jrefonfhtcg jrefwwfonf/ xkdtcgrsKd;ü wpfrDwmcGJ[l
aoma&trSwfonf wpf&ufESpf&uftwGif;wufvmEkdif\/ odkUtwGuf êudwifumuG,f
rI? jyifqifrIrsm;vkyf&mü tcsdef&ap&ef pdk;&drfa&rSwfatmuf ESpfrDwmcefUedrfhonfha&trSwf
a&mufonfESifh owday;csufxkwfjyefonf/ jrpfBuD;rsm;wGifrl vdktyfovdkxkdUxufru
edrfhusonfha&trSwfuyif owday;csufxkwfjyefay;onf/ tenf;qHk;oHk;&ufêudwif
xkwfjyefay;avh&Sdonf/

tcsKdUaomûrdUrsm;ü jrpfurf;yg;jrifhaomfvnf; ûrdUe,ftwGif;ujrpf½dk;wpf
avQmuf&Sd tjcm;t&yfrsm;wGif jrpfurf;yg;edrfhaewwfonf/ xkdûrdUrsm;twGuf owfrSwf
ay;xm;aom pdk;&drfa&rSwfodkUjrpfa&a&mufcsdefü ûrdUe,ftwGif;tjcm;t&yfrsm;odkU a&0if
umepfûr§yfNyD;jzpfaewwfonf/ odkUtwGuf ûrdUpdk;&drfa&rSwfomru ûrdUe,fpdk;&drfa&rSwf2

1/ Disaster level 1/ Township danger level
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udkyg owfrSwfay;xm;onf/ rdk;av0oESifh ZvaA'ñTefMum;rIOD;pD;Xmeu jrpfa&
cefUrSef;csufESifh jrpfa&BuD;rIowday;csuf xkwfjyefay;aeonfhûrdUrsm;\ pdk;&drfa&rSwf
toD;oD;udk tjrifhqHk;wufcJhaom a&trSwfrsm;ESifhwuG Z,m; (8-1) üazmfjyxm;\/

a&wkdif;pcef;wpfckü a&trSwfomru a&pD;EIef;1 ESifh jrpfuefUvefUjzwf
{&d,m2 wdkUudkwkdif;wmí a&xkxnfpD;EIef;3 wGufcsufrIudkvnf; tcgtm;avsmfpGmûyvkyf
ay;&onf/ a&pD;EIef;wkdif;wm&mwGif oJEIef;pD;qif;rIwGufcsuf&ef a&erlemvnf;,lay;&
onf/ a&trSwfzwf&mwGifvnf; a&tylcsdefygwkdif;wmay;&onf/ &&Sdaomjrpfa&
trSwfESifh jrpfa&xkxnfpD;EIef;rSwfwrf;rsm;udk jrpfa&cefUrSef;&mwGiftoHk;ûy&onf/

jrpfa&pD;EIef;wdkif;wmjcif;udk ,ckacwfusrSomwkdif;wmjcif;r[kwfay/ a&S;
jrefrmrif;rsm;vufxufuyif vkdtyfaomtcgrsm;ü jrefrmhenf; jrefrmh[efjzifhwkdif;wm
cJhNyD; a&xkxnfpD;EIef;wGuf,lcJhMuonf/ t*FvdyftkyfcsKyfa&;acwf ausmufqnfc½dkif
vufaxmufc½dkif0ef 'D? a*s? at urfb,f4 u 1888 ckESpf? Zlvdkifv 27 &ufaeU
pGJjzifh oufqdkif&modkUtpD&ifcHpmü a&S;acwfjrefrmrsm; a&pD;EIef;wkdif;wmyHkudk atmufyg
twkdif; azmfjycJh\/

]]a&S;jrefrmwkdUonf a&pD;EIef;udkrdrdwdkUenf;[efjzifh tMurf;zsif;wGufcsufEkdif
Muonf/ qnfESpfckMum;pD;qif;a&xk\ yrmPudkwGufcsuf&ef qnf\atmufbuf
wGif yef;wHk;ESpfckudkpkdufonf/ yef;wHk;qkdonfrSm 0g;vHk;\xdyfwGifopf&Gufrsm;csnfaESmif
í pdkufxlxm;aomwkdifudkac:onf/ yef;wHk;wpfckESifh wpfck wm 50? ay 525 ay
cGmípdkufoGm;onf/ xkdUaemuf zufcGuf (iSufaysmzufjzifhûyvkyfaomcGuf) odkUr[kwf
bl;oD;ajcmufudka&pD;wGifarQmNyD; yef;wHk;wpfckESifhwpfckMum; Mumonfhtcsdefudka&em&Djzifh
rSwfom;onf/ þenf;jzifh wpfem&DtwGif;pD;qif;onfh a&xkxnfyrmPudkwGufcsuf
&,lonf/ a&,lajrmif;udkrazmufrDu v,fy,f 100 twGufvdktyfrnfh a&xkxnf
yrmPudk êudwifwGufcsufNyD;rSazmufvkyfMuonf/}}

jrefrmEkdifiHwGif rdk;av0oESifh ZvaA'ñTefMum;rIOD;pD;Xmeu 1963 ckESpfrS
pwifí t"dujrpfacsmif;rsm;&Sd oifhawmfaomae&mrsm;wGif a&wkdif;pcef;rsm;zGifhvSpf
wkdif;wmvmcJhonf/ 1966 ckESpfrSpí a&BuD;rIcefUrSef;csuf owday;csufrsm;udk
xkwfjyefay;vmcJh\/ ,cktcg a&wkdif;pcef; 24 ckrS aeUpOfwkdif;wm&&Sdaom jrpfa&rSwf
rsm;ESifh aemufwpfaeUtwGuf cefUrSef;jrpfa&rSwfrsm;udk xkwfjyefay;vsuf&Sdonf/
1/ Cross-sectional area 3/ Water discharge

2/ Current velocity 4/ D.J.A Campbell
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jrpfa&BuD;rIowday;csuf? jrpfa&tajctaeowif;ESifh a&enf;csdefowday;csufwkdUudk
vnf; vkdtyfonfhtcg xkwfjyefaMunmay;onf/

jrpfa&BuD;rIrsm;onf obm0tavsmufjzpfay:NyD; vlwkdUu,if;wkdUudkrwm;
qD;Ekdifonfhwkdifatmif ,if;wkdUukdcefUrSef;Ekdif&ef obm0jzpfpOfrsm;uyif zefwD;ay;xm;
onf/ rkd;&GmoGef;onfhtcsdefESifh jrpfa&wufaponfhqif;a&rsm; jrpfodkUa&muf&Sdonfh
tcsdefwkdUtMum;ü Mum;jcm;csdef1 wpfcku&Sdae\/ xkdUtjyifjrpfxJa&mufvmonfhqif;a&
rsm;u jrpftaMuydkif;okdU pD;qif;&müaemufxyftcsdef,l&ao;onf/ odkUtwGuf jrpf
taMuydkif;u ûrdUrsm;twGufcefUrSef;csufxkwfjyef&mwGif tcsdefydk&onf/

jrpfa&cefUrSef;enf;rsm;rSm jrpfzsm;ydkif;? jrpfvufwufESifh jrpfrBuD; ponfh
jrpfpOfpkwpfpk\tpdwftydkif;udkvdkufum uGJjym;jcm;em;onf/ cefUrSef;a&;enf;pepfrsm;
wGif jrpfacsmif;t&G,ftpm;? ajrjyiftaetxm;ESifh jrpf0Srf;wpfckcsif;\ &moDOwkwkdUom
ru xkdjrpf0Srf;twGif; vlwkdUwnfaqmufxm;aomqnfrsm;? tjcm;taqmufttHkrsm;ESifh
yg vkdufavsmnDaxGjzpfap&ef xnfhoGif;pOf;pm;ay;&onf/

jrpfa&cefUrSef;a&;XmerS ZvaA'ynm&Sifrsm;taejzifh jrpfacsmif;wpfckpD\
ordkif;aemufaMumif;? rkefwkdif;rsm;? qD;ESif;aysmfqif;rIrsm;? ajrqDvTm ponfwkdUESifhquf
pyfrIrsm;tjyif a&BuD;apEkdifonfhtajctaersm;udkyg odem;vnf&efavhvmxm;&onf/
xkdodkUavhvmawGU&Sd&rIrsm;udktoHk;ûyum ZvaA'ynm&Sifrsm;onf jrpftwGif;pD;0ifrnfh
a&yrmPcefUrSef;a&;enf;pOfESifh xdka&rsm;jrpftwGif;pD;0if&mwGif ,l&onfhtcsdefcefUrSef;
a&;enf;pOfwdkUudk rkd;&GmoGef;EIef;? ajrqDvTmtwGif;tpdk"mwfyg0ifrIESifh avtylcskdefwdkU\
uGmjcm;rItvkduf ûypkxkwfazmfxm;&onf/

jrpfa&cefUrSef;&mwGif xnfhoGif;pOf;pm;&rnfh tcsuftvufrsm;rSm avmavm
vwfvwf&GmoGef;onfhrkd;tajctae? rMumrDumvtwGif;&GmoGef;Ekdifonfhrkd;tajctae?
jrpfa&rSwf? avwdkufcwfrI? qnfrsm;\a&odkavSmifEkdifrI? vTwfay;onfha&yrmP?
qnfa&vnfywfrIpnf;rsOf;rsm;? jrpfaMumif;\toGifvu©Pmrsm;? a&qif;csKdifh0Srf;\
toGifvu©Pmrsm;? 'Da&tajctae? jrpf0Srf;twGif;&GmEkdifonfhrdk;a&csdefcefUrSef;&efESifh
rkefwkdif;vrf;aMumif;cefUrSef;&ef a&'grSwfwrf;yHk odkUr[kwf N*dK[fwkrSay;ydkUonfhwdrfyHkESifh
,cifujzpfysufzl;onfh jrpfa&rSwf-rSwfwrf;rsm;jzpfonf/

jrpfa&cefUrSef;&mwGif ZvaA'ynm&Sifrsm;onf rdk;av0oESifhZvaA'qkdif&m
tcsuftvufrsm; xnfhoGif;toHk;ûy&onfhocsFmyHkpH2 rsm;&SmazGprf;oyfNyD; oifhavsmf

1/ Time lepse 2/ Mathematical model
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Z,m; (8-1)/ / jrpfa&BuD;rnfhowday;csufxkwfjyefay;&avh&Sdaom ûrdUrsm;\ pdk;&drfa&
rSwfESifh tjrifhqHk;wufcJhonfh a&trSwfESifh aeU&uf

pOf jrpf̂ a&wkdif;pcef;ûrdU pdk;&drfa&rSwf tjrifhqHk;wufzl; wufcJhonfh&uf
onfha&trSwf

{&m0wDjrpf
1 jrpfBuD;em; 1200 1410 8-10-79
2 Aef;armf 1150 1338 22-7-04
3 uom 1040 1154 12-10-79
4 rEÅav; 1260 1382 27-7-04
5 ppfudkif; 1150 1274 27-7-04
6 anmifOD; 2120 2263 29-7-04
7 acsmuf 1450 1532 15-8-74
8 rif;bl; 1700 1982 15-8-74
9 rauG; 1700 1894 31-7-04

10 atmifvH 2550 2737 15-8-74
11 jynf 2900 3025 15-8-74
12 [oFmw 1342 1461 7-10-97
    'k|0wDjrpf(jrpfi,fjrpf)
1 oDayg 600 618 19-8-71
2 jrpfi,f 870 1081 16-9-04

    csif;wGif;jrpf
1 cEÅD; 1360 1771 13-7-91
2 [kr®vif; 2900 3107 12-7-68
3 armfvkduf 1230 1608 20-7-76
4 uav;0 1550 1920 17-8-02
5 rHk&Gm 1000 1099 19-8-02

    ppfawmif;jrpf
1 awmifil 600 725 27-8-73
2 ra'guf 1070 1244 2-8-94

    a&Tusifjrpf
1 a&Tusif 700 927 3-8-97

    yJcl;jrpf
1 yJcl; 910 950 20-7-94

oHvGifjrpf
1 bm;tH 750 936 18-8-02
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onfhyHkpHrsm;udk toHk;ûyMuonf/ ocsFmyHkpHtcsKdUonf vufawGUrsufjrifwkdif;wm&&Sdaom
tcsuftvufrSwfwrf;oufoufom toHk;csaomvufawGUtajcûyyHkpH1 rsm;jzpfMu
í tcsKdUrSmrl obm0jzpfpOfrsm;\oabmw&m;rsm;udktajcûyxm;onfh oabmw&m;
tajcûyyHkpH2 rsm;jzpfMuonf/

jrefrmEkdifiHwGif jrpfzsm;jrpfa&wkdif;pcef;rsm; (cEÅD;ûrdUESifh jrpfBuD;em;ûrdY) twGuf
jrpfa&tjrifhcefUrSef;a&;udk jrpfa&wdkif;pcef;\rdk;a&cH&yf0ef;3 twGif;wkdif;wm&&Sdaom
rkd;a&csdefESifh jrpfa&tjrifhqufpyfrItm; aemufaMumif;jyef&Smí&onfh ocsFmnDrQjcif;oHk;
umcefUrSef;,lonf/ csif;wGif;jrpfay:&Sd [kr®vif;? armfvdkuf? uav;0? rHk&GmESifh
{&m0wDjrpfay:&Sd Aef;armf? uom? oydwfusif;? ppfudkif;? anmifOD;? acsmuf? rif;
bl;? jynfESifh [oFmwûrdUrsm;\ jrpfa&tjrifhcefUrSef;rIudkrl vufawGUtajcûyyHkpHwpfrsKd;jzpf
onfh tajzmifhoHk;aemufaMumif;jyyHkpH4 rsm;oHk;í cefUrSef;csufxkwfjyefavh&Sdonf/

jynfûrdUESifh [oFmwûrdUrsm;\a&BuD;csdef tjrifhqHk;a&trSwf cefUrSef;&eftwGuf
tajzmifhoHk;aemufaMumif;jyyHkpHrsm;udk uG,fvGefoltNidrf;pm; 'kwd,ñTefMum;a&;rª;csKyf
OD;tkef;ausmfu atmufygtwdkif; okawoeûyprf;oyfazmfxkwfay;cJhonf/ xdkyHkpHudk
uGefysLwmwGifxnfhoGif;í a&BuD;csdeftjrifhqHk;a&trSwfcefUrSef;csufrsm;tm; jynfûrdU
twGuf 7 &ufrS 9 &uftxd êudwifívnf;aumif;? [oFmwtwGuf 9 &ufrS
12 &uftxd êudwifívnf;aumif; xkwfjyefay;Edkifygonf/

jynfyHkpH - HP=  0.287HB + 0.585HM + 0.191HS + 0.113HPI + 1353  wGif-

HP  onf jynfûrdUüwufEkdifonfh a&BuD;csdeftjrifhqHk;a&trSwf?

HB onf Aef;armfûrdUüwufcJhaom a&BuD;csdeftjrifhqHk;a&trSwf?

HM onf armfvdkufûrdUüwufcJhaom a&BuD;csdeftjrifhqHk;a&trSwf?

HS onf ceffUrSef;wGufcsufcsdefwGif 'k|0wDjrpfa&Tpm&Ha&trSwfESifh

HPI 
onf cefUrSef;wGufcsufcsdefwGif&Sdaeonfh jynfûrddUa&trSwfjzpfonf/

[oFmwyHkpH- HH= 0.67HB + 0.495HM + 0.27HHHI + 0.19HS - 412 wGif

HH onf [oFmwûrdUüwufEkdifonfh a&BuD;csdeftjrifhqHk;a&trSwf?

HB, HM ESifh HS wdkUonf txufygtwdkif;jzpfMuí

1/ Empirical model 3/ Catchment area

2/ Conceptual model 4/ Linear regression model
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HHI onf cefUrSef;wGufcsufcsdefwGif&Sdaeonfh [oFmwûrdUa&trSwfjzpf
onf/

txufygcefUrSef;a&;yHkpHrsKd;udk anmifOD;? acsmuf? rif;bl;? rauG;ESifh atmifvH
ûrdUrsm;twGufvnf; &SmazGazmfxkwfNyD; jrpfa&cefUrSef;&mwGiftoHk;ûyonf/ xdkyHkpHrsm;tjyif
jrpfñ§mrSpcef;jrpfa&tjrifhESifh cefUrSef;pcef;jrpfa&tjrifhwkdU\ qufpyfyHkudk&Sm,lNyD;
Mum;MumcsdefudktoHk;ûyum cefUrSef;enf;udkvnf;csif;wGif;jrpfay:&Sd [kr®vif;? armfvdkuf?
uav;0? rHk&GmûrdUrsm;twGufvnf;aumif;? {&m0wDjrpfay:&Sd Aef;armf? uom? rEÅav;
ESifh ppfudkif;ûrdUrsm;twGufvnf;aumif; toHk;ûyEkdifonf/ oDayg? jrpfi,f? awmifil?
ra'guf? a&Tusif? yJcl;ESifh bm;tHûrdUrsm;twGuf jrpfa&tjrifhcefUrSef;a&;udk oufqkdif&m
jrpfa&wkdif;pcef;\rdk;a&cH&yf0ef;twGif; &GmoGef;aomrkd;a&csdefESifh jrpfa&tjrifhqufpyfrI
udk&Smí&aom ocsFmnDrQjcif;oHk;um cefUrSef;,lEdkif\/

rdk;a&cH&yf0ef;twGif; &GmoGef;aomrdk;a&csdefudktoHk;ûyí jrpfa&cefUrSef;&mwGif
txufygvufawGUtajcûyyHkpHrsm;tjyif oabmw&m;tajcûyyHkpHrsm;jzpfonfh pu&m
rifwkdyHkpH1 ESifh wdkifuDtqifhqifhyHkpH2 wdkUudkvnf; toHk;ûyEkdifonf/ xdkyHkpHESpfrsKd;udkvnf;
OD;tkef;ausmfuyif jrefrmhjrpfa&cefUrSef;rIwGif pwiftoHk;ûyMunfhcJh&m atmifjrifrI&&Sd
onf/

pu&mrifwkdyHkpHudk cEÅD;jrpfa&wkdif;pcef;\aeUpOfESifhvpOf qif;a&cefUrSef;&m
wGiftoHk;ûyMunfhonf/ yHkpHwGif xnfhoGif;wGufcsuf&onfhrSwfwrf; 19 rsKd;yg&Sd&m
8 rsKd;udk wkdif;wm&&Sdaomrdk;a&csdefESifh jrpfa&tajcûy*&yfrsOf; qef;ppfoHk;oyfcsufwkdUrS
&&Sdonf/ rdk;a&cH&yf0ef;twGif; rdk;a&csdefpcef;ESpfckrSrkd;a&csdefukdom toHk;ûy&aomfvnf;
cefUrSef;csufrsm;rSm vufcHEkdifavmufaom uGmjcm;csufom&SdonfudkawGU&onf/ wkdifuD
tqifhqifhyHkpHudk uif;wm;qnftxufbuf yef;avmifjrpfewfxdyfa&rSwfrsm;ESifh rkd;a&
csdefpcef;ig;ckrS rSwfwrf;rsm;udktoHk;ûyum prf;oyfMunfh&m pdkxkdif;rIrsm;onfha'orsm;
wGif toHk;ûy&efoifhawmfaMumif;awGU&onf/

jrpfa&cefUrSef;rIvkyfief;udkvkyfaqmif&mü jrpfa&BuD;rIcefUrSef;csufESifh aeUpOf
jrpfa&tjrifhcefUrSef;csufudkomru a&enf;csdefvtvdkuf tedrffhqHk;usqif;Ekdifonfh
a&trSwfcefUrSef;csufudkyg xkwfjyefay;&ygonf/ a&enf;csdefü armfawmfrsm;? oabFm
rsm; aomifrwifapa&;twGuf êudwifowdxm;Ekdif&efjzpfonf/

1/ Sacramento model 2/ Tank model
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jrpfa&xdef;ausmif;rI

uREkfyfwkdUEkdifiHay:odkU aumif;uifxufrS&Gmusvmaomrkd;a& (a&t&if;tjrpf)
trsm;pkonf jrpfacsmif;rsm;twGif;odkUwkduf½kduftm;jzifhvnf;aumif;? ajrjyifqif;a&
tjzpfvnf;aumif;? ajratmufa&pD;aMumif;rsm;rSwpfqifhvnf;aumif; a&muf&SdoGm;Mu
NyD; yifv,ftwGif;odkUOD;wnfpD;qif;onf/ xkdodkUpD;qif;&mwGif taMumif;udpöoHk;&yf
aMumifh jrpfa&udkxdef;ausmif;ay;&efvkdvmonf/

tcsKdUaomjrpfa&rsm;onf½dkif;ysvSí ,Ofaus;odrfarGUoGm;ap&efxdef;ausmif;
ay;zdkUvkdae\/ jrpfa&tcsKdUrSmrltrTmrTmuGJum jrpfa&[laom*kPft*FgyguG,faysmuf
rwwfjzpfaeí jyefvnfysKd;axmifay;&efvdk\/ ½kdif;ysrIvnf;r&Sd? trTmvnf;ruGJonfh
jrpfa&rsm;usjyefawmh yifv,fwGif;odkUom wpf[kefxdk;pD;qif;aejyef\/ þuJhodkUjrpfa&
rsKd;udk ,if;wkdUtvkdustwkdif;om vTwfay;xm;ygu uREkfyfwkdUtzdkU wpfcsdefcsdefwGif
a&tusyftwnf;awGUvmEkdifonf/ odkUtwGuf onfvdka&rsKd;ukdwwfEkdifonfhae&mwGif
wwfEkdifonfhenf;jzifh wwfEkdiforQwm;qD;ay;&rnf/

jrpfa&xdef;ausmif;rIvkyfief;rsm;teuf vlom;wkdUyxrqHk;vkyfaqmifonfhvkyf
ief;rSm jrpf½dk;wpfavQmufjrpfa&rsm;pD;0ifrvmatmif umay;xm;onfhwm1 rsm;wnf
aqmufjcif;yifjzpfonf/ jrpfurf;pyfrSa&rsm; jrpfa&wufcsdefü vlae&yfuGufrsm;?
v,f,mpkdufcif;rsm;twGif;odkU jrpfa&rsm;pD;0ifrvmEkdifap&ef jrpf½dk;wpfavQmufjrpf
a&udkumxm;ay;onfha&umwmrsm;tm; jrifhoxufjrifhatmifzdkUay;jcif;jzifh jrpfa&udk
jrpfaMumif;twGif;üompD;aeap&ef pDrHaqmif&GufvmMuonf/

jrefrmEkdifiHjrpf0uRef;ay:a'o [oFmw? rtlyifESifh ykodrfc½dkifrsm;üvnf;
jrpfa&vQHrIrSumuG,f&ef jrpf½dk;wpfavQmufüa&umwmrsm; wnfaqmufxm;onf/
,if;wkdUteuf t&SnfqHk;rSmrtlyifuRef; ta&SU? taemufESifh ajrmufbufwdkUrSwm½dk;jzpf
í 47 rdkif&Snfvsm;onf/ [oFmwajrmufbuf i0efjrpfcGJxGufonfhae&mrStpûyí
{&m0wDjrpftaemufbufurf;wpfavQmuf yef;waemftxd wnf&Sdaom [oFmwa&
umwmonf 75 rkdifcJG&Snf\/ ,if;ESifhwpfqufwnf; taemufbufcGJxGufoGm;aom
i0efwm½dk;onf i0efjrpfvuf0Jbufurf;wpfavQmufwnf&Sd&m 75 rdkif&Snfvsm;\/
xkda&umwmrsm;tjyif 54 rkdif&Snfaom anmifwkef;a&umwm? 47 rkdif&Sdaom jrefatmif
a&umwm? 41 rdkifcGJ&Snfaom oHk;cGuRef;a&umwm? 15 rkdif&Sdaom pHuif;qumBuD;
a&umwmESifh tjcm;a&umwmi,frsm;vnf;&Sdao;onf/

1/ Embankment
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ppfawmif;jrpf0Srf;üvnf; a&umwmtcsKdU&Sd&m t&SnfqHk;rSmtkdifEkeffacsmif;?
vuf,mbufurf;wpfavQmufESifh ppfawmif;jrpfvuf,mbufurf;wpfavQmuf
zdkUxm;aom 48 rkdif&Snfonfh ppfawmif;a&umwmjzpfonf/  {vmrS awmifbuf
wpfavQmufodkU zdkUvkyfxm;aomwmuav;rSm 7 rdkif&Snfonf/ xdkwmrsm;tjyif
rdk;,Gif;BuD;wm? y*dkifwmESifh yJcl;-wm0wmrsm;vnf;&SdMuonf/

jrpfa&acsmif;a&udkxdef;ausmif;&eftwGuf vlom;wdkU\aemufxyfêud;yrf;rI
wpfckrSm wl;ajrmif;azmufvkyfjcif;yifjzpfonf/ wl;ajrmif;rSm ajrmif;jzpfatmifvlwdkU
wl;azmufxm;aom a&vrf;aMumif;jzpfygonf/ ajcmufaoGUaoma'orsm;wGif jrpfa&
udkwl;ajrmif;i,frsm;jzifh v,f,mpdkufuGif;rsm;odkU oGif;,lpdkufysKd;vmcJhMuonf/ wl;
ajrmif;jzifh a&vrf;ESpfckudkqufoG,fEkdif&m auGUaumufvSnfhywfoGm;&aomc&D;&Snfudk
wdkoGm;apEkdifonf/

vlwkdUonf c&pfouú&mZfrwkdifrDuyif xl;ajrmif;rsm;udkazmufvkyfvmcJhMu
onf/ w½kwfEkdifiHrS ,l[kd;wl;ajrmif; odkUr[kwf r[mwl;ajrmif;1 onf urÇmay:wGif
a&S;tusqHk;ESifh t&Snfvsm;qHk;wl;ajrmif;jzpfonf/ wl;ajrmif;yxrydkif;jzpfaom ,efpD
jrpfajrmufbufrSa[Gjrpftxd rkdif 130 udkbDpD 486 ckESpfuyif azmufvkyfcJhonf/
'kwd,ydkif;jzpfaom ,efpDjrpfawmifbufrS[efcsKdûrdUtxd 355 rdkifudk c&pfouú&mZf
605 rS 618 ckESpftxd azmufvkyfcJh\/ useftydkif;jzpfaom a[GjrpfrSwD,efqifûrdUtxd
udkrl 1290 jynfhESpfwGifNyD;pD;cJh\/ tm;vHk;pkpkaygif; 1289 rkdif&Snfvsm;onf/

Oa&myüyxrqHk;azmufvkyfcJhaom jyifopfEkdifiH&Sd vef;a'ghwl;ajrmif;
ajrmif;rSm 148 rkdif&Snfvsm;í 1681 ckESpfwGifNyD;pD;cJhonf/ vef;a'ghwl;ajrmif;u
Apöau;yifv,fatmfESifh ajrxJyifv,fudkqufoG,fay;xm;onf/ urÇmay:wGif
tausmfMum;qHk; wl;ajrmif;rSm qll;tufwl;ajrmif;jzpfí ajrxJyifv,fESifh yifv,feDudk
qufoG,fay;xm;onf/ 101 rdkif&Snfvsm;NyD; 1869 ckESpfwGif pwifzGifhvSpfcJhonf/
ypdzdwfork'́&mESifh twåvEÅdwfork'́&mwkdUudkqufoG,fay;xm;aom yem;rm;wl;ajrmif;
onf awmiftar&duwkdufudkywfíoGm;&onfh c&D;vrf;aMumif;&SnfBuD;udk 51 rkdifcefU
rQjzifh aygufa&mufoGm;apEdkifcJhonf/ xdkwl;ajrmif;udk 1917 ckESpfü  azmufvkyfNyD;pD;
cJhonf/

jrefrmEkdifiHwGifvnf; a&aMumif;c&D;o,f,lydkUaqmifa&;vG,fulap&ef
wGHaw;wl;ajrmif;? usKdufxdkwl;ajrmif;ESifh yJcl;-ppfawmif;wl;ajrmif;wkdUudk azmufvkyfxm;

1/ Yuho or Grand canal
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\/ wGHaw;wl;ajrmif;onf &efukefjrpfESifh wkd;jrpfwkdUudkqufoG,fxm;&m 21 rkdif&Snf\/
wl;ajrmif;razmufrDu &efukefodkUoGm;&mü wGHaw;wl;ajrmif;uom cufcJ&SnfMumpGmoGm;
cJh&onf/ yJcl;-ppfawmif;wl;ajrmif;onf 38 rkdif&Snfí ppfawmif;jrpfESifh yJcl;jrpfwkdUudk
qufoG,fay;xm;&m &efukeftxdc&D;aygufoGm;onf/ usKdufxdkwl;ajrmif;u usKdufxdk
jrpfESifh ppfawmif;jrpfwkdUudkqufoG,fay;xm;&m rkdif 20 &Snf\/ odkUaomf xkdwl;ajrmif;
rSmaumaeNyDjzpfí ,cktcsdefwGiftoHk;rûyawmhay/

txufygwl;ajrmif;rsm;onf a&aMumif;c&D;oGm;vma&;? opfazmif0g;azmif
arsma&;wkdUtwGuf jrpfa&ESpfckaygif;qHkay;aomwl;ajrmif;rsm;jzpffí tawmftwefus,f
Muonf/ pdkufysKd;a&;twGuf jrpfa&? acsmif;a&udkoG,f,l&ef azmufvkyfaomwl;ajrmif;
rsm;rSmrl a&aMumif;vrf;wl;ajrmif;rsm;avmuf rBuD;rm;ay/ vlwkdUonf rdrdwkdUpdkufcif;okdU
acsmif;a&jrpfa&udk wl;ajrmif;jzifhoG,f,lae&mrS tcsKdUacsmif;rsm;? jrpfi,frsm;onf
aEG&moDüaumaewwfojzifh a&rjywf&&SdEkdif&ef jrpfi,frsm; acsmif;rsm;udkwrHwkyfNyD;
qnfrsm;udka&pkaqmif;xm;&ef wnfaqmufvmcJhMuonf/ qnfrSwpfqifha&ay;
wl;ajrmif;rsm;jzifh v,f,mrsm;qDodkU a&udkvdktyfovkdydkUvTwfay;onf/

jrefrmEkdifiHwGif ausmufqnfe,f v,fwGif;udk;c½kdifonf yk*Htaemf&xmrif;
vufxufuyif qnfrsm;wnfaqmufí wl;ajrmif;rsm;jzifha&oGif;pdkufysKd;vmcJh&m
a&S;acwfjrefrmEkdifiH\pyg;usDBuD;jzpfvmcJhonf/ ,ckacwfwGif qnfa[mif;rsm;?
wl;ajrmif;rsm; udkjyefvnfûyifjyifwnfaqmufí jrpfa&udkpdkufysKd;a&jzpfatmifzefwD;vmcJh
&m rdkifaygif;rsm;pGm&Snfaoma&oGif;wl;ajrmif;rsm;rSm uGef&ufBuD;wpfckozG,fjzpfae\/
uif;wm;? ivkdif;Zif? ajymif;jym? xHk;BuD;? ewfvTJ? r,fZ,fyifom? awmifawmf?
prma&vTJqnfrsm;wGif wl;ajrmif; 64 ck&Sd&m pkpkaygif;t&Snf 215 rkdif&Sdonf/
yef;avmifjrpfwpfavQmufwGifvnf; wl;ajrmif;rBuD;wpfck? ajrmif;cG Jrsm;ESif h
vufwHajrmif; 336 ck &Sd&m pkpkaygif;t&Snf 498 rdkif&Sdonf/

a&S;jrefrmrsm;\ qnfajrmif;twwfynmudk t*Fvdyfqnfajrmif;ynm&Sif
a*s? trf? bD pwktwf1 uol\a&S;jrefrmwkdU qnfajrmif;vkyfief;rsm;pmwrf;wGif
atmufygtwkdif;a&;om;azmfjycJhonf/

]]qnfajrmif;wnfaqmufrItwwfynmwGif v,fwGif;udk;c½dkif (ausmuf
qnfc½dkif) onf txGwftxdyfodkUa&mufae[efwlonf/ xkde,fajrtwGif;awGU&onfh
qnfrsm;ESifh wl;ajrmif;rsm;\yHkpHwnfaqmufrIwkdUudk avhvmMunfhjcif;tm;jzifh a&S;jrefrm

1/ J.M.B Stuart
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wkdUonf qnfajrmif;wnfaqmufrItwwfynm tvGeftqifhtwef;jrifhrm;pGmwwf
ajrmufaeNyDjzpfaMumif;awGU&onf/ qnfajrmif;Xmeu ausmufqnfe,f&Sd qnfajrmif;
rsm;udk jyefvnfûyifjyifwnfaqmufonfhtcg rnfonfhqnfudkrQ ae&ma&TUírwnf
aqmufcJh&jcif;udkMunfhvQif a&S;jrefrmwkdUonfae&ma&G;cs,frIwGif trSm;t,Gif;r&Sd
aMumif; oufaojy&ma&mufonf/ qnfajrmif;enf;wlyif wl;ajrmif;tcsKdU jyefvnf
ûyjyif&müvnf; rlv&Sd&if;pGJwl;ajrmif;udk ajzmifhvkduf&onfrSvGJí rlvoG,fwef;yHkudk
jyifqifcJh&jcif;rsKd; r&SdcJhay/}}

a&S;acwfjrefrmwkdU\ a&vTrf;rdk;rIumuG,fa&; tpDtrHrsm;taMumif;udk qnf

ajrmif;txl;tif*sifeD,m 'D? a*s? *&efU1 \ 1887 ckESpf arv 12 &ufaeUpGJygtpD&ifcH

pmwGif atmufygtwkdif;azmfjyxm;onf/

]]a&S;jrefrmwkdU\ a&vTrf;rdk;rIêudwifumuG,frIpepfonf vTJpepfxm;jcif;jzpf
onf/ ajredrfhydkif;ae&mwGif ]vTJ}wyfqifí rvkdtyfonhfa&rsm;udk vTJtwGif;odkUpD;qif;
apcJhNyD; qnfrsm;? wl;ajrmif;rsm;udkoufomapcJhonf/}}

]]a&S;jrefrmwkdUonf wl;ajrmif;azmufvkyfía&,l&mü tifrwefuRrf;usifMu
onf/ rnfrQuRrf;usifaMumif; awmifajcrSpD;vmonfhewfvTJajrmif;ESifh oif;wGJajrmif;

wkdUudkMunfhjcif;jzifhodEkdifonf/ a&S;jrefrmwkdUonf wl;ajrmif;üa&us2 wyfqifenf;udk
rodaomfvnf; wl;ajrmif;udkauGUaumufazmufay;jcif;tm;jzifh tcuftcJudkajz&Sif;Ekdif
Muonf/ þenf;jzifh wl;ajrmif;atmufajc\Murf;jyifudk awmufavQmuf eufoxuf
eufatmif wl;&efrvkday/}}

]]qnfrsm;aqmufvkyfyHkrSmvnf; qnfwpfckESifhwpfck wlnDMuonf/ jrpfudk
uefUvefUjzwfí wkdifrsm;csabmifcwfNyD; ]xef;om;vHk;rsm;} odkUr[kwf opfom;rsm;ESifh
csnfí wkyfaESmifxm;Muonf/ Mum;uGufvyfrsm;twGif;odkU ausmufrsm;jznfhonf/
xdkodkYausmufrsm;jznfhNyD;rS tay:rsufESmjyifausmufjym;BuD;rsm;jzifhtkyfavonf/}}

jrefrmhqnfajrmif;twwfynmonf 1988 ckESpfaemufydkif;wGif txGwftxdyf
odkUa&mufcJhonf/ EkdifiHawmfujrefrmjynftESHUtjym;wGif qnftrsKd;rsKd;udkwnfaqmuf
ay;cJh&m ,cktcsdefwGif qnfaygif; 200 cefY wnfaqmufNyD;pD;cJhonf/ odkUtwGuf
,cifu jrpfa&vTrf;rdk;rI ESpfpOfêuHcJh&aoma'orsm;onf a&ab;uif;a0; oGm;NyDjzpf
onf/ jrefrmhjrpfa&onf EkdifiHawmfutxdef;tausmif;aumif;í v,f,mrsm;twGif;

1/ D. J. Grant 2/ Fall
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jynfolrsm;twGuf pm;eyf&du©mxkwfay;ae½HkrQru a&tm;vQyfppfpuf½Hkrsm;u *sifea&
wmrsm;udk armif;ESifay;aeMuNyD/

a&yrmP tqrwefpkaygif;rdí a'grmefxumMurf;wrf;vmonfhjrpfa&rsm;
udk xdef;ausmif;ay;&ouJhodkU yrmPavsmhusí rEkdif0efudkrxrf;Ekdifawmhonfh EHk;acGae
aomjrpfa&tm; EkdifiHawmfu rnfodkUxdef;ausmif;ay;aeonfudk wifjyygrnf/ obm0
tarGtESpfjrpfrsm;onf atmufygtaMumif;t&if;rsm;aMumifh wjznf;jznf;wa&GUa&GUwdrf
aumysufpD;vmwwfonf/

(u) a&qif;csKdifh0Srf;twGif; taMumif;trsKd;aMumifh opfawmûyef;wD;ítay:,H
ajrvTmudk a&wkdufpm;rI? avwkdufpm;rIrsm;jym;vmNyD; qif;a&ESifh oJEkef;
rsm; jrpftwGif; t[efUtwm;rJhpD;0ifjcif;/

( c ) awmifusacsmif; (oJacsmif;) rsm;rS t&Sdeft[kefjzifh jrpftwGif;pD;0ifvm
aoma&rsm;ESifhtwl oJEkef;ajrmufjrm;pGmay:vmí oJaomifrsm;ay:xGef;
jcif;/

( * ) jrpfudktrSDûyoHk;pGJaeMuolrsm;onf taMumif;trsKd;rsKd;? vkdtyfcsuftrsKd;rsKd;?
enf;trsKd;rsKd;jzifh jrpfudkoHk;pGJaeMuaomfvnf; jrpfrwdrfaumap&efpepf
wus roHk;pGJMujcif;? roHk;pGJwwfjcif;?

(C) jrpfaMumif;a&vrf; ûyjyifxdef;odrf;rIvkyfief;udk vHkavmufpGmraqmif&Guf
Ekdifjcif;?

( i ) jrpfaMumif;xdef;odrf;a&;tcGifhtmPm1 jy|mef;xm;csufr&Sdao;í jrpf
umuG,fapmifha&SmufrIvkyfief;rsm; raqmif&GufEkdifao;jcif;/

xdef;odrf;ûyjyifrIr&SdbJ obm0twkdif;vTwfay;xm;aomjrpfwpfckonf wa&GU
a&GUysufpD;,dk,Gif;&mü atmufygtajctaersm;jzpfay:vmwwfonf/

(u) Ekef;aygrsm;aomjrpf0Srf;&SdjrpfaMumif;onf yifra&pD;aMumif;wpfckwnf;
jzifh auGUaumufpD;raeawmhbJ t&G,ftrsKd;rsKd;? oP²meftrsKd;rsKd;jzpfae
onfh a&pD;aMumif;i,frsm; jzmxGufpD;qif;jcif;?

( c ) a&pD;aMumif;i,frsm; jzefUcGJpD;qif;&ojzifh a&enf;csdefü a&pD;aMumif;i,f
rsm;twGif; a&wdrfvmwwfjcif;?

1/ River Authority
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( * ) a&rsm;csdefü a&vTrf;vGifjyif1 tay: jzwfoef;pD;qif;&m txdef;twm;r&Sd
í t&Sdeft[kefrsm;NyD; vQyfwjyufa&BuD;rItEÅ&m,fESifh jrpfurf;;yg;wdkuf
pm;ûydysufrItEÅ&m,fwdkU êuHawGU&jcif;?

(C) jrpfrsm;twGif; oJEkef;o,faqmifrIrsm;jym;jcif;aMumifh a&vrf;aMumif;rsm;
twGif;ü pnf;aomifrsm;jzpfxGef;usef&pfjcif;? aomifrsm;ae&ma&TUajymif;
jcif;? BuD;xGm;vmjcif;/

jrpfwpfckwGif txufygtoGifvu©Pmrsm;ay:aygufvmygu ûyjyifxdef;
odrf;rIûyvkyfay;&ef vdktyfvmNyDjzpfonf/ jrpfaMumif;a&vrf;ûyjyifxdef;odrf;a&;vkyfief;
udk enf;pepftqifhoHk;&yfjzifh aqmif&GufoGm;avh&Sdonf/

yxrtajccHtqifhrSm obm0jrpfudkvlvkyfwl;ajrmif;toGifo@mefjzpfvm
ap&ef ûyjyifxdef;odrf;enf;2 wpfckjzpfonfh jrpfMurf;jyifûyjyifa&;enf;pepf3 jzifhjrpfa&
udkxdef;ausmif;oGm;&efjzpfonf/ a&yg;onfhae&mrsm;wGif vwfwavma&teuf&&Sda&;
twGuf a&vHk;wpfpkwpfpnf;wnf;0ifa&mufvmap&ef aEGa&umwmrsm;jzifh aqmif&Guf
ay;&onf/ wcsKdUae&mrsm;wGif jrpfaMumif;xdef;a&umwHwkdif;4 rsm;wnfaqmufay;NyD;
jrpftwGif;pD;0ifvmonfh oJEkef;ESifh a&pD;tm;udktoHk;csí rvdkaomae&mrsm;rS aomif
uRef;rsm;udk wkdufpm;arsmygapum vkdaomae&mrsm;ü oJaomifuRef;ajrrsm;jzpfay:
vmaponf/

þuJhodkUaqmif&Gufjcif;onf a&wdrfjrpfjyifus,frsm;udk vlvkyfwl;ajrmif;
toGif ajymif;vJûyjyifjcif;yifjzpfonf/ a&vrf;tus,fESifhteufudk vkdufavsmnDaxG
jzpfaprnfh yifra&vrf;aMumif;&&Sdap&efaqmif&Gufay;onfh enf;pepfvnf;jzpfonf/
txufygenf;vrf;rsm;jzifh aqmif&Gufír&Edkifaomae&mrsm;ESifh vwfwavmausmfvTm;
&rnfh a&vrf;ykdif;rsm;wGif aomifwl;azmfay;&onf/ þodkUaomtajccHenf;pepfrsm;jzifh
aqmif&Gufír&EdkifaomtajctaersKd;wGif tqifhjrifhenf;pepfudkoHk;pGJ&onf/

tajccHtqifhaqmif&GufNyD;pD;aomjrpfrsm;wGif xyfrHtqifhjrifhwkd;csJUaqmif&Guf
vdkygu qnftedrfh5 rsm;wnfaqmufí jrpfa&tjrpfudkxdef;csKyfonfhenf;pepf6 jzifh
jrpfa&udkxdef;ausmif;ay;Ekdifonf/ xdkodkUaqmif&Gufay;ygu a&aMumif;oGm;vma&;wGif
vG,fultqifajyjcif;? qnfa&jzifhpdkufysKd;a&;vkyfief;rsm;udk zGHûzd;wkd;wufapjcif;
ponfhtusKd;aus;Zl;wkdUudk txdkuftavsmuf&Ekdif\/

1/ Flood plain 3/ River bed regulation 5/ Weir or barrage

2/ Canalization 4/ Groyne 6/ Water level regulation
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jrpfa&xdef;ausmif;onfh wwd,tqifhjzpfaom tqifhjrifhenf;vrf;rSm jrpf
a&pD;aMumif;wpfckvHk;udk wrHBuD;wpfckjzifh uefUvefUjzwfwm;qD;um jrpfa&udkqnf
twGif;odkavSmifxm;&SdNyD; vkdtyfovkda&xkwfvTwfay;onfh a&xkxnfpD;EIef; uGyfuJ
a&;enf;pepf1 toHk;ûy&efjzpfonf/ þpepfudk tajccHenf;pepfjzifhaqmif&Gufír&Ekdif
awmhonfhtajctaersKd;wGifom toHk;ûyavh&Sdonf/ taMumif;rSm þpepftwGuf
aqmif&Guf&onfhvkyfief;yrmPESifh &if;ESD;&onfhaiGaMu;yrmPrSm BuD;rm;vSaom
aMumifhjzpfonf/

xkdodkUvkyfief;yrmPESifh &if;ESD;ûr§yfESH&onfhaiGaMu;yrmP BuD;rm;aomfvnf;
&&SdonfhtusKd;aus;Zl;u toacFsteEÅyifjzpfonf/ a&enf;csdefüvnf; vdktyfaoma&
teufudk&apEkdifonf/ qnfa&jzifh pkdufysKd;a&;vkyfief;rsm; zGHûzd;wkd;wufaponf/
ûrdUjyoHk;a&? tdrfwGif;oHk;a&ESifh puf½HkoHk;a&rsm;vnf; ay;a0Edkifonf/ wrH\
atmufbuf&Sd ,cifujrpfa&BuD;wwfonfha'orsm;udk jrpfa&BuD;rIrSumuG,fay;Ekdif
onf/ ig;? ykpGefponfha&xGufpm;ukefrsm; ydkrkdxkwfvkyfvmEkdifonf/ odkavSmifxm;aom
jrpfa&\pGrf;tm;jzifh vQyfppf"mwfxkwf *sifea&wmrsm;udkvnfywfapí vQyfppf"mwf
tm;xkwfay;Ekdifonf/ qnfywf0ef;usifa'orsm;udk pdrf;vef;pdkjynfapNyD; jynfoltrsm;
tem;,ltyef;ajzEkdifonf/

{&m0wDjrpfudk a&aMumif;ydkUaqmifa&;vrf;aMumif;tjzpf a&S;ESpfaygif;rsm;pGm
uyif oHk;pGJvmcJh&m txufwGifazmfjycJhaom jrpfrsm;,dk,Gif;ysufpD;aponfh taMumif;
w&m;rsm;aMumifh tcsKdUtykdif;rsm;ü atmufyga&aMumif;ydkUaqmifa&;qkdif&m tcuftcJrsm;
awGUvm&\/

a&teufrvHkavmufrIudk aEGOwka&enf;csdefüawGU&wwfonf/ xkdtcsdefwGif
yifra&vrf;aMumif;rSa&vrf;aygufwcsKdU cJGxGufpD;qif;oGm;wwfojzifh yifra&vrf;
aMumif;twGif;vdktyfaoma&teufr&Sdawmhí a&,mOfrsm;ckwfarmif;&mwGifcufcJNyD;
aESmifhaES;MuefYMumrI? aomifwifrIwkdUjzpfwwf\/ csif;wGif;-{&m0wDjrpfqHkESifh yckuúL
tMum; a&vrf;ydkif;ü rmvmvufxkwf? a&Twef;wpf-r,fawmfvSESifh uGJwJ[lí
a&vrf;aMumif;oHk;ckwJGum pD;qif;aerIaMumifh a&enf;csdefwGif a&pl;rsm;aomukefwif
a&,mOfBuD;rsm;tzkdU 0efjynfhwifaqmifckwfarmif;&efcufcJvmonf/

aEGOwkwGif tcsKdUa&vrf;ydkif;rsm;ü a&eufvrf;aMumif;onf wnfNidrfrIr&SdbJ
&ufowåywftwGif;rSmyif ajymif;a&TUpD;qif;wwfonf/ þodkUa&eufvrf;aMumif;

1/ Discharge regulation
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ajymif;rIjrefqefjcif;aMumifh a&,mOfrsm;tzdkYa&vrf;&SmazGckwfarmif;&í aESmifhaES;MuefU
MumrIjzpf&\/

{&m0wDjrpfonf Owktvkduf jrpfa&tjrifhuGmjcm;rIBuD;rm;í tcsKdUqdyfurf;
rsm;udk Owktvkduf ajymif;a&TUay;ae&\/ yckuúL? rauG;ESifh [oFmwûrdUqdyfurf;rsm;udk
aEGa&mrdk;ygqkdufuyfEdkifonfh qdyfurf;rsKd; wnfaqmuf&efrSm wefzdk;BuD;vSí Owk
tvdkufae&majymif;a&TUay;&onf/

ckwfarmif;Ekdifonfha&vrf;aMumif;usOf;NyD; tauGUrsm;vGef;aomae&mrsm;ü
a&,mOfBuD;rsm;ckwfarmif;&mwGif cufcJrI&Sdonf/ xdkae&mwGif a&pD;vnf;oefygu
ydkrdkcufcJ\/

jrefrmEkdifiHtwGif; a&vrf;c&D;ydkUaqmifa&;wGif þodkUaomtcuftcJrsm;
yaysmufoGm;ap&efESifh jrpfrsm;udkt"GefU&SnfpGmtoHk;csoGm;Ekdif&ef ,cktcgEkdifiHawmfu
csrSwfay;xm;aom atmufygvkyfief;wm0efrsm;udk ydkUaqmifa&;0efBuD;Xme\ a&t&if;
tjrpfESifh jrpfacsmif;rsm;zGHUûzd;wdk;wufa&;OD;pD;Xmeu pGrf;pGrf;wrHaqmif&Gufaeygonf/

(u) jrpfrsm; a&vrf;aMumif;aumif;rGefNyD; ûrdUqdyfurf;rsm; rajymif;a&TU&bJ
wpfq,fhESpf&moDywfvHk;toHk;ûyoGm;ap&ef?

( c ) ûrdU&Gmrsm; a&wkdufpm;urf;ûydrIrSumuG,f&ef?

( * ) ûrdUrsm;tvkduf pdk;&drfa&rSwfrsm;owfrSwf&mwGif rSefuefrI&Sdap&eftwGuf
aygif;pyfaqmif&Guf&ef?

(C) jrpfa&udk aomufoHk;a&tjzpfvnf;aumif;? pdkufysKd;a&tjzpfvnf;aumif;
wpfq,fhESpf&moDtoHk;csEkdif&eftwGuf ñ§dEIdif;aqmif&Guf&ef?

( i ) e,fpyfjrpfrsm;wGif rdrdajrrqHk;½HI;ap&eftwGuf umuG,fwm;qD;&ef?

( p ) pDrHudef;0if jrpful;wHwm;BuD;rsm; a&&SnfwnfwHhckdifNrJa&;twGuf ppfaq;
wifjy&ef?

(q) a&xknpfnrf;rI ray:aygufapa&;twGuf pnf;urf;owfrSwfuGyfuJ
&ef/

( Z ) jrpfaMumif;rsm; a&teufjrifhrm;vmapa&;ESifh a&,mOfrsm;0efwiftav;
csdef wkd;wufwifaqmifoGm;vmEkdif&ef?



xdkUtjyif EkdifiHawmfrSvnf; vkdtyfonfhjrpfacsmif;rsm;wGif qnfrsm;udkwnf
aqmufay;vsuf&Sd&m ,cifu jrpfa&BuD;rI ESpfpOfêuHawGU&onfha'owcsKdUonf
a&ab;tEÅ&m,fuif;a0;oGm;NyDjzpfonf/ acsmif;rsm;u vQyfwpfjyufa&BuD;rIrSmvnf;
avsmhenf;oGm;ayNyD/ jrpfa&wifpcef;trsm;tjym;uvnf; pdkufa&ysKd;a&ay;a0vsuf
&Sdonf/

,cifu Murf;wrf;aomjrpfa&rsm;onf El;nHhoGm;NyD/

,cifu a'grmefxcJhonfhjrpfa&rsm;onf odrfarGUoGm;NyD/

,cifu EHk;acGcsnfheJUcJhaomjrpfa&rsm;onf &SifoefoGm;NyD/
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tcef;(9)

jrefrmEkdifiHESifhurÇmha&tusyftwnf;

uREkfyfwkdUurÇmBuD;\ rsufESmjyifwpfckvHk;onf pwk&ef;rkdifaygif; 196 'or
9 oef;rQus,f0ef;onf/ xdktus,ft0ef;wGif yifv,fork'´&mBuD;rsm;u pwk&ef;rdkif
aygif; 139 'or 4 oef; ae&m,lxm;onf/ a&jyifykdif;\tus,ft0ef;onf
ukef;ajrydkif;tus,ft0ef;\ESpfqcGJeD;yg;rQ&Sd\/ wpfenf;tm;jzifh a&rsufESmjyiftus,f
t0ef;u urÇmhajrrsufESmjyifwpfckvHk;\ 71 &mcdkifEIef;jzpfae\/ odkUtwGuf uREkfyfwkdU
urÇmBuD;rSm tb,fudkrQoHk;írukefavmufatmif a&awGaygrsm;vSyguvm;[k
xifjrif,lqvkdufygvQif rSm;oGm;ayvdrfhrnf/

urÇmha&xkBuD;\tm;vHk;eD;yg;jzpfaom 99 'or 35 &mcdkifEIef;&Sdonfha&rsm;
onf uREkfyfwkdUtvG,fwul&,loHk;pGJEkdifaoma&1 rsm; r[kwfMuay/ xdka&rsm;rSm
yifv,fork'́&mrsm;rSqm;iHa&rsm;ESifh urÇmhajrmufzsm;ESifhawmifzsm;&Sda&cJjyif? a&cJvTm?
a&cJjrpfrsm;rS at;cJaeaoma&cJrsm;omjzpfMuonf/ xkda&rsm;udkz,fvkdufygu wpf&m
cdkifEIef;\oHk;yHkESpfyHkcefUomusefawmhonf/ xdktxJwGifvnf; ukef;wGif;yifv,fESifh
a&ieftkdifrsm;u a&iefrsm;ESifh ajratmufeuf½Idif;onfhtvTmwGif ydwfrdaeaomajr
atmufa&rsm;u ygaejyefao;onf/ odkUjzpfvQifuREkfyfwdkUtwGuf tb,fodkUaom
a&rsm;usefawmhoenf;/

a&jym? a&pdrf;? a&nKdESifh tjcm;a&trsKd;rsKd;

uREkfyfwkdUtwGufusef&Sdaoma&rsm;wGif a&csKdtdkifBuD;rsm;2 ? jrpfBuD;rsm;?
acsmif;BuD; acsmif;uav;ESifh wl;ajrmif;rsm;ua&rsm;? rdk;a&tkdif? rkd;a&uGufutp
ñGeftkdif? pdrfhajrESifh &THUtkdifrsm;rSa&rsm;? avxktwGif;u rkd;puf? rkd;0wf? ESif;yGifh?
ESif;zwfESifh a&aiGUrsm;? qnfESifh a&ay;wl;ajrmif;rsm;twGif;ua&rsm;? rdv’muef?

1/ Portable water 2/ Fresh water lakes
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rdv’mydkufrsm;twGif;u a&rsm;? awmifapmif;rsm;ay:u qD;ESif;ESifha&cJrsm;? ajrqDvTm
twGif;u a&rsm;ESifh ta&;tygqHk;jzpfaomajratmufa&rsm; yg0ifMuonf/

qm;iefa&r[kwfaoma&udk rnfodkUaomtajctaersKd;&Sdapumrl a&csKd[k
owfrSwfygonf/ a&cJjyif? a&cJvTmESifh a&cJjrpfrsm;rSa&rsm;? ajratmufa&rsm;?
ukef;wGif;yifv,fESifh a&ieftkdifrsm;rS a&iefrsm;uvGJí urÇmajrjyifxuf&Sdusefa&rsm;
ESifh avxktwGif;u rkd;puf? rkd;0wf? ESif;yGifh? ESifhzwfESifh a&aiGUtm;vHk;onf a&csKdrsm;
jzpfMuonf/ tqdkyga&csKdtm;vHk;onf urÇmha&xkwpfckvHk;\ 2 'or 78 &mckdifEIef;
om&Sd\/

xkxnftm;jzifh ukArdkif 9 oef;ausmf&Sdonfh urÇmha&csKdrsm;wGifvnf;
tvG,fwul&,loHk;pGJEkdifaoma&r[kwfonfh a&cJjyif? a&cJvTm? a&cJjrpfrsm;&Sda&rsm;u
trsm;qHk; yg0ifae&m urÇmha&csKdtm;vHk;\ 77 'or 4 &mcdkifEIef;&Sd\/ 22 'or
3 &mckdifEIef;onf ajratmufa&rsm;jzpfí 0 'or 3 &mckdifEIef;cefUonf tkdifrsm;
tif;rsm;twGif;u a&rsm;jzpfonf/ jrpfrsm;acsmif;rsm;twGif;u a&rsm;rSmrl a&csKdtkdifrsm;
twGif;rSa&rsm;\ tyHkwpf&myHk wpfyHkrQom&Sdonf/ ajratmufodkUpdrfhroGm;bJ jrpfrsm;
acsmif;rsm; tif;tkdifrsm;qDodkUpD;qif;aom a&rSm &Gmusa&tm;vHk;\oHk;yHkESpfyHk&Sdonf/

ajratmufa&ESifh a&csKdtdkifrsm;? uefrsm;ESifh jrpfacsmif;rsm;twGif;u a&wkdU
onf vlom;rsm;oHk;pGJrItwGuf t"dua&t&if;tjrpfrsm;jzpfMuonf/ xkda&t&if;
tjrpfrsm;teuf jrpfacsmif; tif;tkdif? a&wGif;a&uefrsm;ESifh a&rSefrSefjyefvnfjynfhwwf
aom ajratmufa&atmif;vTmrsm;u a&rsm;rSm topfvJEkdifaoma&1 rsm;jzpfMu\/
xdkt&if;tjrpfrsm;rSa&udk xkwf,loHk;pGJvdkufaomfvnf; a&oHo&mvnfywfrIjzifh
wpfcsdefcsdefüa&topfrsm; xyfrHa&muf&Sdjznfhwif;NyD;jzpfí xyfrHxkwf,loHk;pGJEkdifjyef\/
urÇmwpfckvHk;\ ESpfpOf topfvJEkdifaoma&t&if;tjrpfonf urÇmha&csKdtm;vHk;\
0.1%om&Sdonf/

ajratmuf&Sd a&aoatmif;vTmrSa&rsm;rSmrl topfvJr&aoma&2 rsm;jzpf
onf/ vGefcJhaomESpfoef;aygif;rsm;pGmu euf½dIif;aomajratmuf&Sd a&pdrfhrxGufEkdifaom
tvTmtwGif;a&muf&Sdaeí pD;xGufjcif;? pD;0ifjcif;r&SdbJ a&oHo&mESifh vHk;0uif;uGmae
aoma&rsm;jzpfojzifh urÇmOD;a&<uif;3 [kac:Muonf/ urÇmwpfckvHk;ukdûcHMunfhygu
topfvJEkdifaom ajratmufa&yrmPonf urÇmwpf0Srf;&Sd jrpfacsmif;tif;tkdifrsm;
twGif;&Sd a&tm;vHk;yrmP\tq 40 &Sdonf/

1/ Renewable water 2/ Nonrenewable water 3/ Fossil water
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a&csKdyifjzpfaomfvnf; vlwdkU\vkyfaqmifrIESifh ywf0ef;usiftajctaewkdU
aMumifh uGJjym;rI&SdMujyefonf/ 1995 ckESpfü qGD'ifEkdifiHrStrsKd;orD;ZvaA'ynm&Sif
rmvifazmfuifrwfcf1 u a&ESifhywfoufonfhavhvmrIrsm;twGuf tvSnfhtajymif;
wpfckudkaqG;aEG;wifjycJhonf/ rmvifu a&trsKd;tpm;udk a&jym? a&pdrf;ESifh a&ñdk[lí
oHk;rsKd;oHk;pm;cGJjcm;vkdufonf/

a&jymrSm qif;a&ESifh ajratmufa&wkdUudk jznfhqnf;ay;aeonfh &Gmusa&
tm;vHk;udk trnfay;xm;jcif;jzpfonf/ a&jymrsm;onf uREkfyfwkdU tvG,fwul&,loHk;pGJ
Ekdifonfh a&rsm;vnf;jzpfMuonf/ a&pdrf;rSmrl tyifrsm;rSyifaiGUjyefíjzpfap? ajrqDvTm
ESifh tjcm;rsufESmjyifrsm;rS a&aiGUjyefíjzpfap? avxkxJjyefa&mufoGm;onfh a&aiGU
tjzpful;ajymif;oGm;aom &Gmusa&rsm;udkac:jcif;jzpfonf/ a&jymonf urÇmhukef;ajr
ay:odkUESpfpOf&Gmusonfh &Gmusa&tm;vHk;\ 40% yifrjynfhwwfay/ a&pdrf;url
60% ru&Sdae\/ vlwdkUoHk;pGJrIaMumifhnpfnrf;oGm;NyD; ajrjyifa&tpkta0;odkU jyefvnf
a&mufvmonfh a&jymtm;vHk;udk a&ñdk[kowfrSwfxm;onf/

NAdwdoQZvaA'ynm&Sif a*s? at? tmvH2 uvnf; toGifrJhoG,f0dkufa&3

taMumif;wifjycJhonf/ EkdifiHwpfcku oD;ESHwpfwef tjcm;EkdifiHodkUwifydkUjcif;onf
trSefpifppf xkdoD;ESHwpfwef&&SdatmifpdkufysKd;pOfu oHk;cJh&aoma&yrmPudk wifydkUouJh
odkUjzpfoGm;onf/ xdkUtwloD;ESHrsm;udkwifoGif;onfhEkdifiHuvnf; trSefpifppf xkdoD;ESH
rsm;pdkufysKd;pOfu ukefuscJhaoma&yrmPudk wifoGif;onfhoabmrsKd; oufa&mufoGm;
onf/ xdkokdUaoma&rsKd;ukd toGifrJhoG,f0kdufa&[kac:onf/

a&udkt"dutm;jzifh taMumif;udpöoHk;&yfjzifh oHk;pGJMuonf/ pdkufysKd;&ef?
ukefxkwf&efESifh tdrfwGif;ESifh pnfyifom,ma&; oHk;&efwkdUjzpfonf/ 1994 ckESpfrS
1996 ckESpftwGif; urÇmhjynfolrsm;onf pdkufysKd;a&? ukefxkwfa&ESifh tdrfwGif;ESifh
pnfyifom,moHk;a&rsm;&&ef jrpfacsmif;tif;tkdif? a&wGif;a&uefESifh ajratmufa&vTm
wkdUrS ESpfpOfa&ukArkdif 900 udkxkwf,loHk;pGJcJhaMumif;ESifh xkda&rsm;teuf ukArkdif
540 cefU&Sd a&rsm;rSm ukefcef;a&4 rsm;jzpfaMumif; ukoor*¾tpD&ifcHpm wpfapmifwGif
azmfjyxm;onf/

ukefcef;a&rsm;onf a&tpkta0;&Sd&modkU tcsdeftenf;i,ftwGif; jyefa&muf
wwfonfha&rsm;r[kwfí xkda&rsm;udk uREkfyfwdkUavmavmvwfvwfxyfrH oHk;pGJír&

1/ Malin Falkenmark 3/Virtual water

2/ J.A.Allan 4/Consumed water
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ay/ ukefcef;a&rsm;wGif a&oGif;pkdufysKd;onfhv,f,mrsm;rS a&aiGU yifaiGUjyefukefaoma&
rsm;? xkwfvkyfvkdufaomukefacsmü tpdwftydkif;tjzpfygoGm;aoma&rsm; (Oyrm
tcsKd&nf? t&ufponfwkdUü yg0ifaeaoma&rsm;)? tyifrsm;upkyf,lvkdufonfh a&rsm;
ESifh vl wd&pämefwdkYpm;aomuf&mwGif ygoGm;aoma&rsm; yg0ifMuonf/

vlwkdYoHk;pGJMuonfha&tm;vHk;teuf pdkufysKd;a&onftrsm;qHk;jzpf\/ 1990
jynfhESpfrsm;twGif; vlwkdUESpfpOfoHk;pGJorQa&tm;vHk;\ 70% onf pdkufysKd;a&;rsm;jzpfMu
onf/ *sKHoD;ESHwpfwef&&Sdatmif a&wefcsdef 1000 oHk;pGJ&onf/ xkdUtjyif pkdufysKd;a&;
vkyfief;onf tjcm;vkyfief;rsm;xuf a&udkydkrdkukefcef;aponf/ ukvor*¾pm&if;Z,m;
rsm;t& pdkufysKd;a& 90% onf ukefcef;a&rsm;jzpfoGm;MuNyD; trsm;pkrSma&aiGUyifaiGUjyef
jcif;jzifh qHk;½HI;oGm;Muonf/

ukefxkwfa&onf vlwdkUoHk;pGJonfha&rsm;teuf 'kwd,trsm;qHk;jzpfaomf
vnf; &mcdkifEIef;tm;jzifh 20 om&Sdonf/ oD;ESHwpfwef&&Sd&ef a&wefcsdef 1000
txdoHk;&aomfvnf; tvlrDeD,rfwpfwefxkwfvkyfpOf a& 2 wefomoHk;&onf/
ukefxkwfa&rsm;teuf 4% cefUom ukefcef;a&jzpfoGm;NyD; usef 96% rSm jrpfacsmif;
tif;tkdifESifh uefrsm;twGif; jyefvnfa&muf&SdoGm;í ûyjyifay;jcif;r&Sdu a&muf&mt&if;
tjrpfua&udknpfnrf;ap\/

tdrfwGif;ESifh pnfyifom,moHk;a&onf vlwdkUoHk;pGJorQa&tm;vHk;\ 10%
om&Sdonf/ tdrfwGif;oHk;a&rSm rdom;pkwpfpkrdrdtdrfwGifcsufûywfrI? udk,fvufoefUpifrI?
aq;aMumrI ponfwkdUtwGuf oHk;pGJ&onfha&rsm;jzpfonf/ 1995 ckESpf qef;ppfcsuf
t& pifumyljynfolwpfOD;onf wpfaeUvQifa&udkcsKd;a&tjzpf 92 vDwm? a&tdrfoHk;
tjzpf 37 vDwmoHk;pGJNyD; rdom;pk0if 3 OD;\t0wfavQmfzGyf&ef 104 vDwm oHk;pGJaMumif;
awGU&onf/ pnfyifom,moHk;a&onf trsm;ESifhqkdifonfhaps;? ausmif;? aq;½Hk?
½Hk;Xme ponfwkdU\oefU&Sif;a&;vkyfief;rsm;? a&ESifh rdv’mvkyfief;rsm;twGuf oHk;&onfh
a&rsm;jzpfonf/ xkda&rsm;teuf 3% cefUom ukefcef;a&jzpfoGm;í usef 97% rSm
jrpfacsmif;tif;tkdifESifh uefrsm;twGif;a&muf&SdoGm;onf/ npfnrf;rIumuG,fa&;tpDtrH
rsm; ûyvkyfrxm;ygu xkda&rsm;u jrpfa&? acsmif;a&? uefa& tdkifa&wkdUudkyg
npfnrf;oGm;ap\/

txufyg pdkufysKd;a&? ukefxkwfa&? tdrfwGif;ESifh pnfyifom,moHk;a&wdkYoHk;pGJ
rItcsKd;tpm;rSm EkdifiHtrsKd;tpm;tvkdufuGmjcm;rI&Sdonf/ tar&duefjynfaxmifpkESifh
Oa&myor*¾0ifEkdifiHrsm;uJhodkUaompufrIEkdifiHrsm;wGif pdkufysKd;a&xkwf,loHk;pGJrIavsmhenf;
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NyD; ukefxkwfa&udkydkrdkoHk;pGJonf/ pdkufysKd;a&;EdkifiHrsm;ESifh yljyif;aoma'orSEkdifiHrsm;wGif
pdkufysKd;a&onf urÇmwpfckvHk;ysrf;rQpdkufysKd;a&xufyif ydkrsm;ao;onf/

tdrfwGif;ESifh pnfyifom,ma&;oHk;a&oHk;pGJrIrSmvnf; EkdifiHtajctaetvkduf
uGmjcm;rI&Sdonf/ tar&duefjynfaxmifpkESifh Oa&myor*¾0ifEkdifiHrsm;wGif vl
wpfa,mufonf wpf&ufvQif a&vDwm 500 rS 1000 (*gvH 130 rS 260)
txdoHk;pGJonf/ tm&S? vufwiftar&duESifh tmz&du&SdzGHUûzd;qJEkdifiHrsm;wGifrl vl
wpfOD;onf a&vDwm 50 rS 100 (13 rS 26 *gvH) txdomoHk;pGJ\/ a&&Sm;yg;onfh
a'o aeolrsm;tzdkUrSmrl xkdyrmPavmufyifroHk;pGJMu&ay/

urÇmUa&tusyftwnf;

a&&SnfpOfqufrjywfzGHUûzd;rIqkdif&m ukvor*¾aumfr&Sif1 u ,aeUvlom;wkdU
oHk;pGJaeaoma&onf tvG,fwul&,loHk;pGJEkdifaoma&ukArkdif 3000 \wpf0ufrQom&Sd
onf[kqkdxm;\/ vDwm? *gvefponfh omreftwdkif;twmrsm;jzifh wGufcsufMunfhyg
u ,ckvuf&Sdowå0gwdkif;? tyifwkdif;? v,fuGif;,muGif;wkdif;? puf½Hktvkyf½Hkwdkif;om
ru aemufxyfwkd;vmrnfhowå0g? tyif? v,f,mESifh puf½Hk tvkyf½HkwkdUtwGufyg
a&vHkvHkavmufavmuf&Sdaeonf[k ,lq&rvdkjzpfaeonf/

odkUaomftqkdygaumfr&Sifu ]]aemifvmrnhfESpf 50 wGif vlOD;a& 50%
wkd;vmEkdif&m a&oHk;pGJrIvnf;ydkrsm;vmrnf/ wpfzufuvnf; pD;yGm;a&;zGHUûzd;wkd;wufrIESifh
vlaerIyHkpHajymif;ajymif;vJrIwkdUaMumifh a&oHk;pGJrIwkd;vmjyefOD;rnf/ þodkUwdk;jrifhoHk;pGJvm
ygu jznfhqnf;ay;rnfha&rsm; rsm;rsm;pm;pm;usefawmhrnfr[kwfay/ ywf0ef;usif
xdef;odrf;a&;twGuf a&yrmPtcsKdUudk csefxm;&efvnf;vkdonf}} [kqufvufowd
ay;cJhonf/

urÇmhvlOD;a&onf 20 &mpkESpftwGif; tvGeftrif;wkd;vmonf/ 1900
jynfhESpfu urÇmhvlOD;a&onf oef; 1650 om&SdcJhaomfvnf; 1999 ckESpf a&mufaom
tcg oef; 6000 jzpfvmcJhonf/ 2050 jynfhESpfa&mufvQif oef; 9000 txd&Sdvm
rnf[k ukvor*¾rScefUrSef;xm;onf/ odkUaomf topfvJEkdifaoma&csKd ESpfpOfjznfhqnf;
ay;EkdifrIrSmrl wkd;rvmbJyHkaoomjzpfaeayvdrfhrnf/ odkUtwGuf vlOD;a&wdk;vmonfESifh
trQ vlwpfOD;twGuf &Edkifaoma&yrmPonfvnf; avsmhusvmuma&jywfvyfrIrsm;
jzpfvmzG,f&m&Sdonf[k a&&SnfpOfqufrjywfzGHUûzd;rIqkdif&m ukvor*¾aumfr&Sifu
owday;xm;onf/

1/ United Nations Commission on Sustainable Development
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a&&Sm;yg;rI ydkqdk;0g;vmrI\tusKd;quftjzpf a'otcsKdUwGifa&&&Sda&;twGuf
tûydiftqdkifrsm;ay:aygufvmí a&\tzdk;om;em;jrifhwufvmayrnf/ xkdokdUaoma'o
rsm;üukefxkwfa&ESifh tdrfwGif;ESifhpnfyifom,moHk;a& oHk;pGJrIrsm;jym;vmrIaMumifh
ti,fpm; v,f,morm;rsm;tzdkYa&r&EkdifbJ v,f,mvkyfief;rsm; &yfqkdif;ypf&ayvdrfh
rnf/ tBuD;pm;v,f,mvkyfief;&Sifrsm;url a&udktûydiftqkdifaps;jr§ifhay;&,lNyD; olwdkU\
vkyfief;udkqufvufvnfywfapvdrfhrnf/ odkUaomf a&aps;BuD;vmrIudk v,f,mxGuf
ukefaps;BuD;rItjzpf toGifajymif;vkdufjcif;aMumifh a&aps;jrifhwufvmrI'Pfudk wu,f
wrf;cH&olrsm;rSm pm;oHk;olrsm;omjzpfMuonf/ xkdjrpf&yfrsKd;aMumifh qif;&JonfhEkdifiH
rsm;ae jynfolwkdUu rdrdwkdUvkdtyfaompm;eyf&du©mudk 0,f,lpm;oHk;&efrwwfEkdifygu
aemufqufwGJjyóemrsm;jzpfay:apEkdif\/

(u) rnDrQaomtajctaersm;ESifh a&aomu

a&&Sm;yg;rIonf urÇma'owkdif;ü wpfûydifwnf; wpfyHkpHwnf;jzpfay:vm
rnfr[kwf? vlOD;a&tenf;trsm;ESifh ESpfpOfvufcH&&Sdonfh topfvJEkdifaoma&tajc
taetvdkuf uGJjym;jcm;em;ayvdrfhrnf/ urÇmhvlOD;a&ysHUESHUrIonf wpfa'oESifhwpfa'o
rwlnDouJhodkU ESpfpOftopfvJEkdifaoma&&&SdrIyrmPrSmvnf; wpfEkdifiHESihfwpfEkdifiH
&moDOwktay:rlwnfítvGefuGmjcm;rI&Sdygonf/

Oyrmtm;jzifh uae'gEkdifiHonf {&d,mpwk&ef;rdkifaygif; 4 oef;cefUus,f0ef;
aomfvnf; vlOD;a&rSmrl 2004 ckESpfü 32 oef;om&Sd\/ uae'g\av;yHkwpfyHkrQom
us,f0ef;aomtdEd,́EkdifiHwGifrl vlOD;a& 1065 oef;rQ&Sdae\/ vlOD;a&t& tdEd,́EdkifiH
u a&ydkrdkvkdaomfvnf; ESpfpOftopfvJEkdifaoma&yrmPonf uae'güxkxnf
696 ukArdkif&Sdaeum tdEd́,EkdifiHürl 500 ukArdkifom&Sdonf/ b&mZD;vfEkdifiH\ESpfpOf
topfvJEdkifaoma&yrmPonf tmz&duwkduftv,fydkif;ESifh awmifydkif;ESpf&yfaygif;
xufyifrsm;ao;\/ tpöa&;? a*smf'ef? vufbEGef? qD;&D;,m;ESifh tD*spfig;EkdifiH
pkpkaygif;ESpfpOf&&SdaomtopfvJEdkifonfha&yrmPrSm eDum&m*GgEkdifiHi,fuav; &&Sd
onfhyrmPxufyifenf;ao;\/

urÇmhEkdifiHrsm;teuf EkdifiHom;wpfOD;csif;twGuf a&t&if;tjrpftrsm;qHk;&&Sd
aom 10 EkdifiHrSm tdkufpvef? *dkif,mem? ql&Derf? uGef*dkor®wEkdifiH? ygyl0g;e,l;*DeD?
*gbGef;? aqmfvrGefuRef;pk? uae'g? e,l;ZDvefESifh aemfa0EkdifiHwkdUjzpfMuonf/ tenf;
qHk;&&Sdaom 10 EkdifiHrSm ul0dwf? *gZmurf;ajrmifa'o (ygvufpwkdif;)? tm&yfapmfbGm;
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rsm;jynfaxmifpk? b[m;rm;? umwm? armf'dkuf? vpfAsm;? aqmf'Dtma&AD;,m;?
armfvwmESifh pifumylEkdifiHwkdUjzpfMuonf/

EkdifiHom;wpfOD;csif;twGuf topfvJEkdifaoma&trsm;qHk;&aomEkdifiHrsm;rSm
ESpfpOfa&jym (&Gmusa&) &&SdrIrsm;NyD; a&pdrf;jzpfoGm;EIef; (a&aiGUyifaiGUjyefEIef;) twef
toifhom&SdonfhEkdifiHrsm;ESifh ESpfpOfa&jymtweftoifhom&aomfvnf; a&pdrf;jzpfoGm;
EIef;yg avsmhenf;onfhEkdifiHrsm;jzpfMuonf/ tenf;qHk;&&SdonfhEkdifiHrsm;wGif a&jym&&SdEIef;
enf;yg;onfhtjyif a&pdrf;jzpfoGm;EIef;uyg jrifhrm;aeonfhEkdifiHrsm;? a&ief0ifa&mufrI
aMumifh a&csKdenf;yg;onfh uRef;i,frsm;pkpnf;xm;aom EkdifiHrsm;yg0ifonf/

tkdufpvefEkdifiHonf ESpfpOftopfvJEkdifaoma&ukArdkif 40 'or 71
om&aomfvnf; vlOD;a& 292000 om&Sdjcif;aMumifh EdkifiHom;wpfOD;twGuf wpfESpf
vQif a&ukAayoef; 20 'or 55? (*gvefoef; 153 'or 7) &Ekdif\/ odkU
twGuf tkdufpvefEkdifiHonf EkdifiHom;wpfOD;vQif ESpfpOftopfvJEkdifaom a&t&if;
tjrpftrsm;qHk;&onfhEkdifiHjzpf\/ ul0dwfEkdifiHrSmrl ESpfpOfrdk;a&csdef 5 vufrom&NyD;
tylcsdef 113 'D*&Dzm&if[kduftxdyljyif;onfhtwGuf a&aiGUjyefEIef;jrifhrm;um a&t&if;
tjrpfr&Sd oavmufjzpfae\/ odkUjzpfí EdkifiHom;wpfOD;vQif ESpfpOftopfvJEkdifaoma&
353 ukAay? (*gvef 2640) om&Ekdifí urÇmwGifa&t&if;tjrpftenf;qHk;EkdifiH
jzpfonf/

ta&SUawmiftm&SwGif tif'dkeD;&Sm;EkdifiHu ESpfpOftopfvJEkdifaoma&t&if;
tjrpf 606 ukArkdif&&Sdí jrefrmEkdifiHu 259 ukArkdifom&&Sdonf/ odkUaomf jrefrmhvlOD;
a& 53 'or 5 oef;&SdaecsdefwGif tif'dkeD;&Sm;u 230 'or 5 oef;&Sdae\/ xkdU
aMumifh jrefrmEdkifiHom;wpfOD; ESpfpOftopfvJEkdifaom a&t&if;tjrpfukAay 14000?
(*gvef 5340000 cefU) &EkdifcsdefwGif tif'dkeD;&Sm;wpfOD;vQif 374500 ukAay?
(*gvef 2800000) om&&Sdonf/ vmtdkonf ESpfpOftopfvJEkdifaoma& 64 'or
6 ukArkdifom&aomfvnf; vlOD;a& 6 oef;om&SdonfhtwGuf EkdifiHom;wpfOD;vQif
a&ukAay 1588500? (*gvef 11880000) &EkdifNyD; ta&SUawmiftm&SwGif a&t&if;
tjrpf wpfOD;csif;trsm;qHk;&EkdifonfhEkdifiHjzpfonf/ tenf;qHk;&onfhEkdifiHrSm pifumyl
EkdifiHjzpfonf/ pifumylEdkifiHonfESpfpOftopfvJEkdifaoma& 0 'or 144 ukArdkif&&Sd
&m vlOD;a& 4 'or 77 oef;ausmf&Sdaeí EkdifiHom;wpfOD;tzdkU ukAay 4440?
(33210 *gvef) om&Sd\/
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þuJhodkU a&t&if;tjrpfrnDrnmysHUESHUrI? vlOD;a&uGmjcm;rIwkdUaMumifh urÇmh
a'otcsKdUü ,cktcsdefrSmyif a&&Sm;yg;aeNyDjzpfonf/ 1990 jynfh q,fpkESpfaemufydkif;
ESpfrsm;wGif urÇmhvlOD;a&oHk;yHkwpfyHkonf a&aomu toifhtwifhrS rsm;rsm;pm;pm;
a&mufp&m&Sdonfh EkdifiHrsm;wGifaexdkifMu&NyDjzpfonf/

a&aomutoifhtwifha&mufp&m&SdonfhEkdifiHrsm;rSm ESpfpOf&&Sdonfh topfvJ
Ekdifaoma&t&if;tjrpf\ 20% odkUr[kwf xkdxufydkíoHk;ae&onfhEkdifiHrsKd;jzpfonf/
xkdEkdifiHrsKd;wGif *smreD? tdEd́,? awmiftmz&du? pydefESifh tar&duefEkdifiHwkdUyg0if\/
a&aomursm; a&muf&onfhEkdifiHrsm;rSm ESpfpOf&&Sdonfh topfvJEdkifaoma&t&if;tjrpf
\ 40% odkUr[kwf xkdxufydkoHk;pGJ&aomEkdifiHrsKd;jzpfonf/ xkdodkUaomEkdifiHrsKd;wGif
tD*spf? tD&ef? aqmf'Dtma&;AD;,m;; ponfhEkdifiHwdkUyg0ifMu\/ 2025 ckESpfwGif
urÇmhvlOD;a&\ oHk;yHkESpfyHkonf a&aomutoifhtwifhrS rsm;rsm;a&muf&onfhEkdifiHrsm;
ü aeMu&ayvdrfhrnf/ 21 &mpkESpftukefwGifrl toHk;ûyEkdifonfha&onf urÇmay:&Sd
vlwkdif;twGufvHkavmufpGm&EkdifzG,fr&Sday/

1995 ckESpfü urÇmhbPfrS xdyfwef;t&m&Sd tpöar;vfqm&m*s,f'if u
a&SUvmrnfh&mpkESpftwGif; jzpfyGm;rnfhppfyGJrsm;onf a&udktaMumif;ûyíjzpfyGm;aomppfyGJ
rsm;om jzpfvdrfhrnf[kajymMum;cJhonf/ ukvor*¾\xkwfjyefaMunmcsufwpf&yfwGif
urÇmwpf0Srf;ü EkdifiHESpfck odkUr[kwf ESpfckxufydkonfh EkdifiHe,fedrdwfudkjzwfausmfwnf&Sd
aom jrpf0Srf;ESifh ajratmufa&atmif;vTm 300 ausmf&Sdaeonfudkazmfjyxm;\/
xkdae&mrsm;wGif wpfcsdefcsdefütjiif;yGm;zG,f&mrsm;jzpfay:vmEkdifonf[k owday;xm;
onf/

(c) ydkrdkqdk;0g;aponfhtaMumif;w&m;rsm;

ESpfaygif;oef;axmifcsDukefqkHk;oGm;onfhwkdifatmif urÇmBuD;wGifa&wkd;vmjcif;?
avsmhoGm;jcif;r&Sdoavmufyifjzpfonf/ &SdNyD;om;a&uom a&oHo&mtwGif; rqHk;Ekdif
onfhc&D;udk ra&wGufEkdifonfhtBudrfjzifh tzefwvJvJvnfywfaejcif;omjzpfonf/
odkUaomf &SdNyD;om;a&wpfcsKdUudk oHk;r&atmifvlwkdUuvkyfypfjcif;onf &SdNyD;om;a&udk
avsmhoGm;aponfESifh twlwlyifjzpfonf/ vlOD;a&wdk;vmonfESifhtrQ vlwkdUtnpf
taMu;pGefUrIydkrsm;vmí npfnrf;a&yrmPwkd;vmum tvG,fwul&,loHk;pGJEkdifaom
a&yrmPavsmhusoGm;ap\/ ukefxkwfvkyfrIzGHUûzd;wdk;wufvmonfESifhtrQ puf½Hk tvkyf
½Hkrsm;rS pGefUypfa&rsm;aMumifh tvG,fwul&,loHk;pGJEdkifaoma&tcsKdUudknpfnrf;apjyef&m
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toHk;ûyEkdifaoma&yrmPavsmhusoGm;ap\/ puf½HkrD;cdk;? armfawmf,mOfrD;cdk;? awmrD;ckd;
wkdUrSwpfqifh avxkxJa&muf&Sdvmaom "mwfaiGUrsm;ESifh &Gmusa&aygif;pyfrdum
tufppfrkd;&Gmusonf/

tufppfrkd;trsm;pkwGif qmvzsL&pftufppf odkUr[kwf Ekdufx&pftufppf
yg0ifavh&Sdonf/tcsKdUwGif azmrpftufqpf? tqufwpftufppfwkdUyg0ifonf/ tuf
qpfrkd;onf tufppf"mwfpwifyg0ifonfhae&mrS rdkif 2500 ausmfa0;onfha'otxd
&GmoGef;Ekdifí opfyifoD;ESHwd&pämefrsm;udkaoausap½HkrQru tkdifa&? uefa&rsm;udkvnf;
aomufoHk;r&atmifzsufqD;wwfonf/ e,l;a,mufjynfe,f ta&SUajrmufydkif;? tuf'D
&Grf'uf1 awmifay:a'orsm;u tkdif 2800 \wpf0ufonf 2040 ckESpfta&mufwGif
ouf&SdwkdUtwGuf toHk;rûyEkdifavmufatmif tufppfrsm;pGmyg0ifaeayvdrfhrnf/ avmh
tdef*s,fvpfûrdUteD;&Sd qef*gz&,f2  awmifay:a'ou tdkifrsm;uefrsm;onfvnf;
,ckuyif Ekdufx½dk*sif"mwfrsm;pGmyg0ifaeNyDjzpfonf/

ajratmufa&onf trsm;tm;jzifh ajray:a&avmufnpfnrf;aprI rrsm;aomf
vnf; pufrIEkdifiHBuD;rsm;wGif ajratmufa&npfnrf;rI ododomomwkd;jrifhvm\/
20 &mpkaemufydkif;ESpfrsm;twGif; tar&duefEkdifiHwGif ajratmufa&wGif;axmifaygif;rsm;
pGmudk tqdyfygaomj'yfypönf;rsm;jzifh npfnrf;aeíydwfypfcJh&\/ ajratmuf"mwfqD?
'DZ,fqDuefrsm;rS ,dkpdrfhrI? pufrIpGefUypönf;uefrsm;rS ,dkpdrfhrIwkdUaMumifhajratmufa&
25% cefUoefU&Sif;rIr&Sdawmhay/ a'otcsKdUü 75% txdyif npfnrf;aeNyDjzpfonf/

uREkfyfwdkUurÇmwGif tvG,fwul&,loHk;pGJEkdifaom a&csKdyrmPonf ukArdkif
9600 cefU&Sd&m vlOD;a& oef; 20000 twGufvHkavmuf\/ odkUtwGuf ,ckvuf&Sd
oef; 6000 twGuf aumif;pGmvHkavmufonf[kqkdEkdif\/ odkUaomftxufwGifazmfjycJh
aom rnDrQrIrsm;aMumifh urÇmha'otrsm;tjym;ü a&tusyftwnf;awGUae&\/
ûrdUjyzGHUûzd;vmrIESihf ukefxkwfvkyfief;rsm;zGHUûzd;vmrIwkdUUu a&tusyftwnf;udk ydkrkdqdk;0g;
apjyef\/ wpfzef þodkU a&tusyftwnf; awGUvm&onfhumvuvnf; urÇmBuD;\
&moDOwk ajymif;vJrIjzpfay:aeonfhumvESifh wkdufqkdifaejyef&m a&tusyftwnf;udk
ydkrdkBuD;xGm;apjyefonf/

avxkxJokdU rSefvHktdrf"mwfaiGUxkwfvTifhaompufoHk;qDESifh "mwkypönf;rsm;udk
vlwdkUtvGeftuRHoHk;pGJvmrIaMumifh urÇmBuD;ydkrdkylaEG;vmum tusKd;quftjzpf &moD
Owkvnf;ajymif;vmonf/ &moDOwkajymif;vJrIonf urÇmha&bwf*sufudkwkd;jcif;?

1/ Adirondacks 2/ San Gabriel
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avsmhjcif; rjzpfapaomfvnf; ysHUESYHcGJa0rIyHkpHudkum; uarmufurjzpfap\/ ,cifu
rkd;acgifonfha'orsm;teuf tcsKdUa'orsm;wGif rdk;ydkacgifapNyD; a&aomuydkapEdkifaomf
vnf; wcsKdUürl rdk;ykdvmí a&aomu,kwfavsmhoGm;apEkdif\/ ,cifurdk;rsm;ojzifh
a&aomuuif;cJhaomEkdifiHrsm;teuf tcsKdUwGif rkd;ydkrsm;vmNyD; a&BuD;rI'Pf ydvmEkdif
ouJhokdU wcsKdUEkdifiHrsm;ürdk;avsmhoGm;jcif;aMumifh a&aomu qdkufapEkdif\/ ukef;wGif;EkdifiH
rsm;onf rdk;acgifrI'Pfudk ydkrdkqdk;0g;pGmcH&NyD; urf;½dk;wef;EkdifiHwcsKdUwGif rkefwkdif;'Pfydkrdk
cH&í a&BuD;rI'Pfudkyg yl;wGJcH&Ekdif\/

xkdodkUurÇmBuD;ylaEG;vmrIaMumifh urÇmBuD;wGifwnf&Sdaeaom a&\toGif
oHk;rsKd;yrmPonfvnf; ajymif;pûyvm\/ tcJtjzpfwnf&Sdaeaom *&ifvefuRef;?
tmwdwfa'oESifh tEÅmwduwkdufwkdUrS a&cJrsm;t&nfaysmfpûyvm\/ urÇmhrdk;av0o
tzGJUcsKyfESifh ukvor*¾ywf0ef;usifa&;&mtpDtpOf½Hk;wdkU yl;wGJaqmif&Gufaeonfh tpdk;&
tcsif;csif; &moDOwkajymif;vJrIoHk;oyfa&;tzGJU (tkdifyDpDpD)1 u vGefcJhaomESpfwpf&m
twGif; yifv,fa&jyifonf wpfESpfvQif wpfrS ESpfrDvDrDwmEIef;jzifhjrifhwufaeaMumif;?
,ck 21 &mpkESpftukefwGif yifv,fa&jyifonf vuf&Sdxuf 9 rS 88 pifwDrDwmtxd
jrifhwufvmEdkifaMumif; owday;xm;onf/ þodkUjrifhwufvmrIaMumifh uRef;pkEkdifiHrsm;
wGif qm;iefa&0ifa&mufrItjyif qkd;0g;aomjyóemrsm;jzpfay:vmEkdif\/

[dr0EÅmawmifwef;xufrS a&cJjrpfrsm;aysmfqif;í ,if;rSjrpfzsm;cHaomjrpf
rsm; a&BuD;Edkifonf/ Ekef;rsm;aomqif;a&aMumifh a&npfnrf;rIjzpfaponfomru
jrpfaMumif;twGif;&Sdaeonfh a&tm;vQyfppfxkwfvkyfa&;puf½Hkrsm;wGif Ekef;ydwfqdkUrIrsm;
jzpfay:apEkdifonf/ a&cJjrpfrsm; t&nfaysmfaemufqkwfoGm;jcif;? rdk;acgifjcif;wkdUaMumifh
w½kwfEkdifiH&Sd jrpfrsm;tm;vHk;udkxdcdkufapEkdifonf/ ,ckyifw½kwfEdkifiH&SdûrdUBuD; 669
ckteuf 400 onf a&vHkavmufrIr&SdaMumif;? ajratmufa&udkjyefjynfhEkdifonfxuf
ydkrdkxkwf,loHk;pGJaejcif;udk &yfqkdif;vdkufygu ESpfpOf 40 bDvD,HukArDwm&Sda&avsmhenf;
onfh'Pfudk cH&rSmjzpfaMumif; a&t&if;tjrpf0efBuD;u xkwfazmfajymMum;csufudk
qif[Gmowif;Xme owif;wpfyk'fwGifazmfjycJhonf/ MopaMw;vsEkdifiH rdk;enf;a'orsm;
ü qdk;0g;pGmrkd;acgifNyD; e,l;ZDvefwGif a&ab;'PfydkcH&rnf/ *syef? udk&D;,m;ESifh
rGef*dkvD ,m;EkdifiHwkdUwGif tvG,fwul&,loHk;pGJEkdifaoma&yrmPavsmhusoGm;ayrnf/

EkdifiHrsm; pD;yGm;a&;zGHUûzd;wkd;wufvmrI? ûrdU&Gmrsm; zGHUûzd;wkd;wufvmrIwkdUaMumifh
a&wkduf½dkufoHk;pGJrIESifh a&ESifhqufET,fonfh ypönf;oHk;pGJrIwdkU ydkrdkrsm;jym;vmonf/

1/ Intergovernmental Panel on Climate Change (IPCC)-
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odkUtwGuf ukefxkwfa&? tdrfwGif;ESifh pnfyifom,moHk;a&wkdUudk ydkrdkoHk;pGJvmMuonf/
tar&duefjynfaxmifpk&Sd aumfvdk&m'dkjrpfa&onf ûrdU&Gmrsm;pGmESifh v,f,mtajrmuf
tjrm;wkdUudk a&jzefUa0ay;ae&jcif;aMumifh yifv,fqDodkYaumif;pGmra&mufawmhay/
w½kwfEkdifiHrS jrpf0gjrpf? ygupöwefEkdifiHrS tdE´KjrpfESifh tdEd́,EkdifiHrS **FgjrpfwdkUonf
vnf; wpfESpfwmumvtwGif; tcsKdUvrsm;ü a&cef;ajcmufaeNyDjzpfonf/ umZuf
pwefEdkifiHESifh OZbufupöwefEkdifiHwkdUtMum;&Sd apm&,fukef;wGif;yifv,fodkU pD;0ifae
aomjrpfa&rsm;udk a&aMumif;vTJajymif;oHk;pGJaerIaMumifh xdkyifv,fcef;ajcmufvmum
1960 jynfhESpfu t&G,fyrmP\ wpf0ufcefUomusefawmhonf/

(*) owday;csufESifhêudwifumuG,fa&;tpDtrHrsm;

]]uREkfyfwdkUvlom;rsm;&ifqkdifae&onfh vlrItusyftwnf;ESifh obm0tusyf
twnf;tm;vHk;teuf a&tusyftwnf;onf uREkfyfwkdYû*d[furÇmwpfckvHk;\tusyf
twnf;jzpfNyD; uREkfyfwkdU&SifoefaexdkifrI\ESvHk;om;rSm udef;atmif;aeonf}}

pdwfrcsrf;ajrhzG,faumif;onfh urÇmha&jznfhwif;ay;rItajctaeudk ukv
or*¾ ynma&;? odyÜHESifh ,Ofaus;rItzGJUcsKyf (,leufpudk) ñTefMum;a&;rª;csKyfonf
2003 ckESpfu txufygtwkdif;xkwfazmfa&;om;cJhonf/ xdkYjyif atmufygtwkdif;vnf;
qufvufowday;xm;onf/

]]vmrnfhESpfaygif; 20 ukefqHk;oGm;ygu urÇmajrtESHUwGif vlwpfOD;twGuf
ysrf;rQa&jznfhwif;ay;rIyrmPonf oHk;yHkwpfyHkavsmhenf;oGm;Ekdifonf}}

û*d[furÇmü a&oHk;pGJEkdifrI (a&&&SdEkdifrI) onf tpOftNrJydkrdkqdk;vmaeonfh
tusyftwnf;wpfckjzpfaMumif; ESpfaygif;rsm;pGmowday;vmcJhonf/ ukvor*¾u
vnf; xkdtusyftwnf;udk urÇmodjzpfvmNyD; urÇmuydkrdktm½Hkpdkufvmap&ef 2003
ckESpfudk EdkifiHwuma&csKdESpftjzpf owfrSwfay;cJhonf/

tEÅ&m,fjzpfvmEdkifonfh vu©PmawGuvnf; jyvmNyDjzpfonf/ urÇm
t&yf&yfwGifvlOD;a&wkd;EIef;u jrefqefpGmjrifhwufvmonf/ EkdifiHrsm;pGmü 0ifaiGvsifjref
pGmwdk;wufjrifhrm;vmonf/ ,if;wdkU\tusKd;qufjzpfaom ûrdUjytjzpf vsifjrefpGmzGHUûzd;
ajymif;vJrIu a&\&Sd&if;pGJtajctaeudk qkd;0g;pGmxdckdufap&ef OD;wnfay;jyef\/

vlwpfOD;onf aomuf&ef? tpm;tpmxkwfvkyf&ef? tnpftaMu;pGefYypf&ef?
usef;rma&;ESifhnDñGwfpGmaexkdif&ef ponfwkdUtwGuf omreftm;jzifhwpfESpfvQif a&
60000 ukAay? (*gvef 448800) vdktyfonf/ odkUaomf oef; 2300 rQ&Sdonfhvlrsm;
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onf xkdvkdtyfcsufudkjynfhrDatmifr&onfha'orsm;wGif aexkdifaeMu&onf/ vloef;
1700 url trSefwu,fa&&Sm;yg;vSonfh a'orsm;üaexdkifMu&í vlwpfOD;vQifwpf
ESpf a&ukAay 35300? (264000 *gvef) rQyifroHk;pGJEkdifMuay/ a&&Sm;yg;onfhtajc
taersm;atmufwGif a&r&&Sdjcif;onf pD;yGm;a&;zGHUûzd;wkd;wufrIomru vlwkdU\usef;rm
a&;ESifh udk,fpdwfESpfjzmcsrf;oma&;wdkUudkyg aESmifhaES;oGm;aponf/

2000 jynfhESpf? ukvor*¾taxGaxGnDvmcHBuD;u pdwfcs&aomaomufa&
r&aomOD;a&udk 2015 ta&mufwGif vuf&SdOD;a&\ xuf0uftxdavQmhcsypf&ef
&nfrSef;csufcsrSwfay;cJhonf/ pdwfcs&aomaomufa&rSm bufwD;&D;,m;ydk;rTm;ESihf
"mwkt&nf taoG;wkdUESifhywfoufaom tenf;qHk;&SdoifhonfhpHowfrSwfcsufrsm;ESifh
udkufnDaoma& udkqkdvdkjcif;jzpfonf/

2002 ckESpfü awmiftmz&duEkdifiH? *sKd[efepöbwfûrdUüusif;ycJhaom ukv
or*¾ ajrurÇmxdyfoD;nDvmcHwGif omreftnpftaMu;pGefYpepf r&SdolOD;a&udkvnf;
2015 ckESpfta&mufü xuf0ufavQmhcsay;&ef xyfrHowfrSwfay;cJhonf/ ukvor*¾
u ,aeYurÇmhjynfoloef; 1100 onf pdwfcs&aomaomufa&aomufoHk;cGifhr&Mu?
urÇmhjynfoloef; 2400 onf oifhwifavsmufywfaom tnpftaMu;pGefUpepfr&SdbJ
aexdkifaeMu&onf[kcefYrSef;xm;onf/

þuJhodkYaom urÇmhjynfolta&twGufudk xuf0ufavQmhcsypfaepOf wpfcsdef
wnf;ü pm;eyf&du©mxkwfvkyfrIwkd;jr§ifhjcif;? qif;&JrGJawrIavQmhcsjcif;ESifh a*[pepfr,dk
,Gif;atmifxdef;odrf;jcif;wkdUudk aqmif&GufoGm;&efrSm tvSrf;us,fvGef;aom&nfrSef;csuf
yifjzpfonf/ wvGJwacsmfpdwful;aygufNyD; tvsifpvdkwHkYjyefrIrsm;aMumifh ydkrdkqdk;0g;vm
Edkifonf/ xkdYaMumifh ,cktcsdefwGif taumif;qHk;wHkYjyefaqmif&GufrIrSm a&tusyftwnf;
\oabmobm0udk oabmaygufatmifpOf;pm;oHk;oyfNyD;jzpfEkdifonfhajz&Sif;rIrsm;udk
azmfaqmifay;oGm;&efjzpfonf/

vuf&Sdtajctaeudk wHkYjyefaqmif&GufrIr&Sdygu ay:aygufvm&eftvSrf;ra0;
awmhonfha&tusyftwnf;udk êudwifumuG,fajz&Sif;ay;&efrSm enf;vrf;ESpfckomoHk;
&efvdkygonf/ wpfcku xdef;xdef;odrf;odrf; acRwmoHk;pGJoGm;&efjzpfNyD; aemufwpfckrSm
oefYpif&,la&;yifjzpfonf/

pE´&m ydkYpfw,f1 ESifh tjcm;ynm&Sifrsm;u BuD;rm;vmaomvdktyfcsufudk
umrdap&ef a&udkoHk;wkdif;oHk;wdkif; tusKd;ESpfq&atmifvkyfaqmifoGm;&rnf[k tBuHûy

1/ Sandra Postel
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xm;onf/ xkdtBuHûycsuftwkdif; jzpfajrmufatmif aqmif&Guf&rnfhenf;vrf;wpfckrSm
a&udkxdef;xdef;odrf;odrf;acRwmoHk;pGJ&efyifjzpfonf/ xdkenf;rSmvG,fulvGef;vS&m a&csKd;
cef;oHk;a&yef;acgif;rsm;1 udk a&xGufEIef;aES;aomacgif;ajymif;wyf½HkESifh a&qGJtdrfom
urkwfa&yef;udk txGufEIef;aES;atmifûyvkyfay;½Hkomjzpfonf/ wpfEkdifiHvHk;twkdif;
twm? wpfurÇmvHk;twkdif;twmjzifhaqmif&GufoGm;ygu ododomoma&acRwm&m
a&mufoGm;í rsm;pGmtusKd;jzpfxGef;Edkifonf/

wpfrdepfvQif a& 12 *gvefEIef;xGufaom a&csKd;cef;oHk;a&yef;onf a&
wpfcgcsKd;vQif ysrf;rQa&*gvef 40 ukefusonf/ txGufEIef;aES;onfhacgif;udk ajymif;vJ
oHk;pGJvQif a&*gvHoufomEkdifonf/ xkdUtwl a&wpfcgqGJvQif 5 *gvefrS 7
*gveftxdwufaoma&qGJtdrfomrsm;udk wpfcgwufonfh a&yrmPudk xuf0uf
avQmhcsay;ygu wpf&ufvQifa& 16 'or 5 *gvefoufomapEkdifonf/

*syefEkdifiHonf a&udktpOftvmt& xdef;xdef;odrf;odrf;oHk;pGJonf/ *syefaus;
vufrsm;\bHka&csKd;uef"avhu a&udkacRwm&ma&mufaponf/ rdom;pkwpfpkvHk;u
a&csKd;uefrSma&rvJbJcsKd;avh&Sdonf/ yxrOD;qHk; zcifjzpfolua&0ifpdrfonf/ NyD;vQif
om;orD;rsm;u BuD;pOfi,fvkduf 0ifpdrf0ifcsKd;onf/ aemufqHk;rSom rdcifu0ifpdrf
onf/ rdom;pk0if (5) OD;csKd;a&yrmPonf pkpkaygif;vDwm 20 yifrukefacs? xdk
csKd;a&udk t0wfavQmfzdkUtwGufoHk;Ekdifao;onf/ wkdusKd&Sdwkdufcef;tcsKdUwGif tdrfoma&qGJ
pepfudk uGefysLwmESifhxdef;csKyftoHk;ûyonf/ a&csKd;&mwGifvnf; uGefysLwmxdef;pepfyif
oHk;vmMuonf/ a&csKd;ueftwGif;a&jynfhygu tcsufay;oHtvdktavsmufjrnfonf/
csKd;NyD;a&udk tdrfomESifhqufxm;NyD; tdrfoma&qGJcs&mü jyefvnftoHk;ûyonf/

aemufxyf a&acRwma&;enf;vrf;wpfckrSm tdrfwGif;oHk;pGefUypfa&rsm;udk
jyef vnfoefUpifNyD;toHk;ûy&efjzpfonf/ a&oefUpifa&;ynm&Sifrsm;u tqdkygpGefUypfa&
rsm;udkoD;ESHpdkufysKd;a&? t0wfavQmfzGyfa&tjzpfomru pdwfoefUyguaomufa&tjzpfyg
oHk;Ekdifonftxd oefUpifay;EkdifNyDjzpfaMumif; wifjycJhMuonf/ tar&duefjynfaxmifpk?
wufqufpf? umvDzdk;eD;,m;ESifh Am*sD;eD;,m;jynfe,fwkdUwGif 1976 ckESpfuwnf;u
pwifí pGefUypfa&rsm;ukdjyefvnfoefUpifí ajratmufa&atmif;vTmrsm;twGif;odkU
jyefvnfxnfhoGif;ay;jcif;jzifh aemifwpfcsdefwGifjyefvnfoHk;ap\/ xkdokdUwpfausmhjyefa&
oHk;pGJa&;udk pifumylEkdifiHuvnf;vkyfaqmifae&m pGefUypfa&udkjyefvnfoefUpifxm;onfh
a&opf1 udkaomufa&tjzpfygoHk;pGJaeMuNyDjzpfonf/

 1/ Showerheads 2/ Newater
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tdrfoHk;a&u pdkufysKd;a&ESifhpmvQif tao;tzGJrQomjzpfonf/ odkUtwGuf
pdkufysKd;a&udkacRwmEkdifygu a&acRwma&;vkyfief; twdkif;rodatmifjrifEkdifonf/
yvwfpwpfydkufrsm;rSwpfqifh tpufcsa&ay;a&;pepfoHk;um tyifrsm;qDodkUwkduf½dkuf
a&avmif;ay;ygu a&aiGUjyefíqHk;½HI;&rnfha&yrmPudk avsmhusoGm;apEkdifonf/
tpöa&;EkdifiHwGif xdkpepfudk 1960 jynfhESpfrsm;uyif pwiftoHk;ûyvmcJh&m? a&udk
acRwmEkdif½Hkomru oD;ESHvnf;txGufwkd;ao;onf/ pdkufysKd;a&acRwmEkdifa&;twGuf
urÇmhbPfrS b&pfpudk1 u a&ukefoufomaomoD;ESHrsKd;opfrsm; okawoeûyazmfxkwf
NyD; oHk;pGJpdkufysKd;oGm;Mu&ef wkdufwGef;cJhonf/

pufrIEkdifiHBuD;rsm;onf ukefxkwfa&udktrsm;qHk;oHk;pGJNyD; xkwfukefypönf;rsm;udk
tvQHy,foHk;pGJaeMuonf/ xkwfukefypönf;rsm;udk vdktyfonfxufydkrkdoHk;pGJjcif;? avvGifh
apjcif;wkdUonfvnf; a&ûzef;wD;&ma&mufonf/ xdkxkwfukefypönf;rsm;&&Sd&ef a&udk
trsm;BuD;&if;xm;&jcif;aMumifhjzpfonf/ oHrPdwpfwef&&ef a&*gvef 6500 oHk;pGJ&
onf/ puúLwpfwef&&ef a&*gvef 44000 (opf^0g;twGufygxnfhwGufygu
*gvef 85000) ukefusonf/ csufNyD;p bD,mwpf*gvefat;oGm;atmifvkyf&ef
a& 15 *gvef? "mwfqDwpf*gvefat;atmifvkyf&ef a& 10 *gvefvdkonf/ oMum;
jzLjzLav;wpfaygif&zdkUta&; a&wpfwefpaw;ypf&onf/

odkUtwGuf puf½Hktvkyf½HkxGufypönf;rsm;udk xdef;xdef;odrf;odrf;oHk;pGJjcif;onf
a&udkacRwmonfESifhtwlwlyifjzpfonf/ wcsKdUaomukefypönf;rsm;onf wpfausmhjyef
xkwfvkyfygu a&tukeftusoufomonf/ Oyrm oHrPdpuf½HkESifh owåKt&nfusKd
yHkoGif;puf½Hkrsm;taejzifh owåKta[mif;rsm;udkjyefoHk;jcif;tm;jzifh a&vdktyfrIudk 40%
oufomapEkdifonf/

a&udkxdef;odrf;vkdvQif opfyifopfawmudkygxdef;odrf;yg[kqkd&rnf/ tb,f
aMumifhenf;/ uGif;ajymifajymifajrvTmwpf{uonf rdk;a&udk wpfem&DvQif *gvef
5500 ompkyf,lEkdifonf/ jrufyifuJhodkY ajrjyifem;ayguf tyifrsm;zHk;aeonfhajrvTmu
rl rdk;a&udk wpf{uvQif wpfem&D*gvef 25500 EIef;jzifhpkyf,lEkdifonf/ jrufrsm;?
csKHykwfrsm;u &Gmusvmaomrdk;a&\tvsifudk avsmhusoGm;apNyD; ajrjyifxufodkUwpfpuf
pufomusapjcif;jzifh qif;a&avsmhoGm;um rsm;rsm;pkyf,lEkdifjcif;jzpfonf/

opfawmwpfckwGif opfyifrsm;rSt&Gufrsm;onf rdk;a&\tvsifudkavsmhusap
onfomru ajrjyifudkvnf;t&dyfusaponf/ opfyifrsm;&SdvQifopfyifatmufü

1/ Brisco
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jrufcif;aomfvnf;aumif;? a<uusonfh&Gufa[mif;rsm;jyefUusJum tvTmvdkufzHk;í

vnf;aumif; &SdwwfpNrJjzpf&m? ajrjyifudkaea&mifwkduf½dkufrusatmif umay;ouJhodkU&Sd

ae\/ odkUtwGuf opfawmrsm;onf a&aiGUjyefEIef;udkavsmhaponfomru a&ûr§yfwHk;

yrmrkd;a&ukdpkyf,lxm;í ajratmufa&udkjznfhwif;ay;Ekdifonf/ opfawmtkyfaumif;

aumif;onf rdk;a&udk 4-5 vufrtxdpkyf,lxm;Ekdif&m wpf{uvQif *gvef 100000

EIef;yifruay/ rkd;tm; (rdk;&GmusEIef;)1 onf wpfem&DvQif 0 'or 4 vufrxuf

rausmfygu (rdk;jznf;jznf;rSefrSef&Gmygu) rkd;a&csdef 17 vufrtxd pkyf,lxdef;odrf;xm;

Ekdif&m wpf{uvQif *gvef 400000 ruay/

a&tusyftwnf;rqdkufa&mufap&ef êudwifumuG,fa&;twGuf aemufxyf

vkyfaqmif&rnfhvkyfief;rSm oefYpifa&;yifjzpfonf/ uREkfyfwkdUurÇmajrxuf&Sda&tm;vHk;

\ 97% onf yifv,fork'́&mqm;iefa&rsm;jzpfMuonf/ onfa&awGudkaps;aygayg

jzifhoefUpifí a&csKdjzpfatmifvkyfay;Ekdifygu a&aomutb,fodkUrQa&mufp&mr&Sdawmh

ay/ tar&duefjynfaxmifpk t&DZdk;eD;;,m;jynfe,fwGif 1962 ckESpfuyif ukef;wGif;

iefNidNida&2 udkoefUpifonfhpuf½HkwnfaxmifcJhonf/ 1967 ckESpfwGif au;0ufpfü

yifv,fqm;iefa& oefUpifpuf½Hkpwifwnfaxmifí a&csKdxkwfvkyfcJh&mrS ,cktcsdefwGif

urÇmtESHUü puf½Hk 500 ausmfu yifv,fa&rSwpf&ufvQif a&csKd*gvef 125 oef;

xkwfvkyfay;ae\/ odkUaomfxkwfvkyfp&dwfrSm *gvef 1000 udkwpfa':vmEIef;usoifh

aeao;í trsm;pkroHk;Ekdifao;ay/ qifh 20-30 rQjzifh xkwfvkyfay;Ekdif&efaqmif&Guf

vsuf&Sd&m atmifjrifoGm;ygu a&tusyftwnf;udk txkduftavsmufoufomoGm;ap

rnf/

&SdNyD;a&wGif roefY&Sif;aoma&qdk;rsm;wdk;yGm;vmygu tvG,fwul&,loHk;pGJEkdif

aoma&yrmP tvkdvdkavsmhusoGm;rnfjzpfí a&xknpfnrf;rIudk wkdufzsufypf&ay

rnf/ xkdodkYwkdufzsufypfEkdif&ef a&xknpfnrf;apolrsm;udk Oya'jzifhwm;jrpfjcif;ESifh

a&oefYpHEIef;rsm;owfrSwfay;jcif;wkdYudk EkdifiHtvkduf vkdtyfovdkaqmif&GufoGm;&efvdk

onf/ xdkUjyifa'oqkdif&mjrpfacsmif;rsm;? tkdifrsm;? uefrsm;ESifh ajratmufa&rsm;npfnrf;

rIrjzpfap&ef rnfodkUa&Smif&Sm;&ef? rnfonfhenf;jzifhumuG,fxdef;odrf;oGm;&ef ponfwkdU

udk a'oaejynfolwkdUtm; ynmay;oGm;&rnf/

1/ Rainfall intensity 2/ Brackish water
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jrefrmha&t&if;tjrpf - ypöKyÜefESifh tem*wf

uREkfyfwkdUjrefrmEkdifiHonf &Gmusa&udkrdk;tjzpfESpfpOf 86 'or 99 vufr
vufcH&&Sdaeygonf/ jrefrmEkdifiHtus,ft0ef;ESifhwGufMunfhygu a&xkxnf 358
'or 65 ukArkdif ESpfwkdif;&ae\/

urÇmhukef;ajrtm;vHk;u ESpfpOfvufcH&&Sdaomysrf;rQrkd;a&csdefrSm 31 'or
8 vufrom&Sd&m jrefrmEkdifiHuESpfpOf&&Sdaomrkd;a&csdefonf urÇmhysrf;rQrdk;a&csdef\
2 'or 74 q&Sdaeonf/ urÇmhukef;ajrtm;vHk;ay:odkY&Gmusaomrdk;a&csdefonf ukArkdif
24000 &Sd&m urÇmhukef;ajr\ 0 'or 46% omus,f0ef;onfhjrefrmEkdifiHtzdkU
rdk;a&yrmP 110 'or 4 ukArdkifom&oifhonf/ odkUaomf ,ck 358 'or 65
ukArdkif&&Sdae&m? &oifhaomyrmP\ 3 'or 25 q&&Sdae\/ xkdtcsufonf
urÇmajr\ rnDrnmjzpfaeaom&Gmusa&ysHUESHUrIu jrefrmEdkifiHtm;rsufESmomay;um
rsm;rsm;&Gmcsay;aeaMumif;jyae\/

uREkfyfwkdUjrefrmEkdifiHudk obm0jzpfpOfu þrQomrsufESmvdkufonfr[kwf/
a&aiGUyifaiGUjyefrIwGifvnf; a&rsm;pGmrqHk;½HI;&atmifrsufESmvdkufay;onf/ urÇmh
ukef;ajray:odkUESpfpOf&Gmusaomrdk;a&rsm;teuf ysrf;rQtm;jzifh 66 &mckdifEIef;onf
a&aiGUyifaiGU jyefíqHk;½HI;oGm;onf/ xdkEIef;jzifhom jrefrmEkdifiHxufrSa&aiGUyifaiGUjyefrnf
qkdvQif ESpfpOf&xm;onfhrdk;a&csdef 86 'or 99 vufrteuf 57 'or 41
vufrrSma&aiGUyifaiGUjyefNyD; a&xkxnf 236 'or 7 ukArkdifqHk;½HI;&ayrnf/ ,ck
rl obm0w&m;\ rsufESmomay;rIaMumifh jrefrmEkdifiHay:odkU&Gmusaomrdk;a&rsm;teuf
45 &mckdifEIef;jzpfaomrkd;a&csdef 39 'or 15 vufrom a&aiGUyifaiGUjyefapojzifh
a&xkxnf 161 'or 4 ukArkdifomqHk;½HI;onf/ odkUtwGuf jrefrmEdkifiHonf
obm0ursufESmomay;rIaMumifh a&xkxnf 75 'or 3 ukArkdifudk oHk;pGJcGifh&oifh
onfh yrmPxufydkrdkum oHk;pGJEkdifae\/

þodkYjrefrmEkdifiHonf urÇmhysrf;rQ a&aiGUyifaiGUjyefEIef;xufavsmhenf;NyD;
a&aiGU yifaiGUjyefjcif;rSm jrefrmEkdifiHonf yifv,furf;½dk;wef; 1385 rkdif&Sdonfhtjyif
taemuf awmifrkwfoHkavu wpfESpfvQifav;vrS ig;vtxdwkdufcwfjcif;aMumifhjzpf
onf/ xdktcsufrsm;aMumifh jrefrmEkdifiH\av;yHkoHk;yHkruaoma'orsm;wGif pdkxkdif;q
onf 70% txufwGif&Sdae\/ (yHk 2-3) xdkokdUavxktwGif; pdkxdkif;qrsm;jcif;onf
a&aiGUyifaiGUjyefjcif;udkavsmhusapEdkif\/ xkdUtjyif jrefrmEkdifiHonfawmifxlxyfaom
EdkifiHjzpfjcif;aMumifh ajrjyiftylcsdefavsmhusonfh awmifay:a'otrsm;tjym;&Sdonf/
tylcsdefavsmhvQifa&aiGUyifaiGUjyefEIef;vnf; avsmhusavh&Sd&m ucsifjynfe,f? u,m;
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jynfe,f? csif;jynfe,fESifh &Srf;jynfe,fwkdUonf a&aiGUyifaiGUjyefEkdifpGrf; enf;yg;onfh
a'orsm;jzpfMuonf/

xkdodkY jrefrmEdkifiHu tydkaqmif;&aoma&xkxnf 75 'or 5 ukArdkifonf
pifumyl? uarÇm'D;,m;? vmtkdEkdifiHwkdUu ESpfpOfvufcH&&Sdonfh topfvJEkdifaoma&
t&if;tjrpfxufyifydkaeNyD; 77 'or 35 ukArkdif &&Sdonfh zdvpfydkifEkdifiHxuftenf;
tusOf;rQomavsmhonf/ jrefrmEkdifiHuESpfpOfvJEkdifaoma&t&if;tjrpf 259 ukArkdif
vufcH&&Sd&m ta&SUawmiftm&SEkdifiHrsm;teuf tif'dkeD;&Sm;EkdifiHNyD;vQif 'kwd,trsm;qHk;&&Sd
onfhEkdifiHjzpfonf/ odkU&mwGif tif'dkeD;&Sm;\vlOD;a&onf jrefrmEkdifiHvlOD;a&\ 4
qcGJrQ&Sdaeí tif'dkeD;&Sm;jynfolwpfOD;onf wpf&ufvQif a&*gvH 7670 cefUomoHk;pGJEkdif
\/ jrefrmjynfom;wpfOD;rSmrl ,if;\ESpfqeD;yg;jzpfaom a&*gvH 14630 rQtoHk;ûyEkdif
onf/

jrefrmEkdifiHxufodkU &Gmusaomrdk;a&xkxnf 358 'or 65 ukArkdifteuf
161 'or 4 ukArdkif a&aiGUyifaiGUjyefoGm;&musef&Sdaom 197 'or 25 ukArkdifonf
ajray:ajratmufa&tjzpf yifv,fwGif;pD;0ifonf/ xkdyrmPtjyif EkdifiHjyifyrSpD;0if
í jynfwGif;udkjzwfNyD; yifv,fwGif;pD;qif;aom oHvGifjrpf? {&m0wDjrpftwGif;
pD;0ifaom wmydefjrpfESifh a&TvDjrpfwdkUrS jrpfa&rsm;? aEGtcgarc? rvdcESifh wEkdifcwkdU
twGif; pD;0ifvmaom a&cJawmifrsm;rS aysmfqif;a&rsm;ygaygif;pyfvkdufygu jrefrm
EkdifiHtwGif; pD;qif;aeaomjrpfa&acsmif;a&yrmPonf ESpfpOf {uayoef; 870
odkUr[kwf a&xkxnf 257 'or 48 ukArkdif&Sdonf/

jrefrmEkdifiHtwGif;&Sd jrpfacsmif;rsm;tm;vHk;\ a&jyif{&d,mpkpkaygif;rSm
[ufwm 8 'or 2 oef; ({u 20 'or 25 oef;)? ESpfpOf 6 vrS 8 vtxd
a&rjywf&Sdaeonfhtif;tkdifrsm;\a&jyif{&d,mpkpkaygif;u [ufwm 6 oef; ({u
14 'or 82 oef;) ESifh qnf? uefESifh a&avSmifwrHwkdU\a&jyif{&d,mpkpkaygif;
[ufwm 1 'or 8 oef; ({u 4 'or 45 oef;) &Sdonf/ tm;vHk;pkpkaygif;vdkufyg
u a&csKda&jyif{&d,mpkpkaygif; [ufwm 16 oef; ({u 39 'or 52 oef;)
&Sdae\/ xkda&csKda&jyif{&d,monf jrefrmEkdifiH\opfawmzHk;{&d,mudkz,fvkdufí
usefaom{&d,m [ufwm 32 'or 48 oef; ({u 80 'or 25 oef;) \
wpf0ufeD;yg;rQjzpfae\/ xdkrQrsm;jym;aoma&csKdt&if;tjrpfwGif ig; ykpGefarG;jrLa&;
wkd;csJUvkyfudkifoGm;rnfqkdygu wdk;vmorQvlOD;a&twGufaumif;pGmzlvHkEdkif½Hkomru
jynfyodkUyiftajrmuftjrm;wifydkUEkdifayrnf/
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vlwpfOD;twGufvdktyfonfha&yrmPwGif xkdvlaomufoHk;&efa&tjyif xdkvl
usef;rma&;ESifh nDñGwfpGmaexkdifEdkif&ef tdrfwGif;oHk;ESifh pnfyifom,moHk;twGuf
tcsKd;usukefusa& xkdvlpm;oHk;&ef pdkufysKd;ay;&onfhpyg;ESifhoD;ESHwkdUtwGuf tcsKd;usukef
usa&? arG;jrLay;&onfh Muuf? 0uf? qdwf? bJponfhwdkUtwGuf tcsKd;usukefusa&?
xkdvl0wfqif&ef? oHk;pGJ&efypönf;rsm;xkwfvkyfa&;twGuf tcsKd;usukefusa&wkdUyg0if
onf/ vlwpfOD;vQifomreftm;jzifh wpfESpfvQifa&ukAay 60000 (*gvef 448800)
vdktyfonf[k ynm&Sifrsm;u wGufcsufjyxm;onf/ uREkfyfwdkUjrefrmEkdifiHu ESpfpOf
&&SdaeonfhtopfvJEdkifaoma&t&if;tjrpf 259 ukArkdifudk xkdEIef;twkdif; jzefUa0oHk;pGJ
apvQif vlOD;a& 635 oef; ruoHk;pGJcGifh&ayrnf/ aomuuif;ap&ef 20% omoHk;
onfhwkdifatmif vl 127 oef;oHk;Ekdifonf/

jrefrmhvlOD;a&onf 2006 ckESpfwGif 54 'or 7 oef;&SdNyD; vlOD;a&wkd;EIef;rSm
2 &mckdifEIef;jzpfonf/ xkdEIef;twkdif;omqufwkd;oGm;ygu aemiftESpf 50 wGif
147 oef;? aemifESpf 100 tMumwGif 396 oef;jzpfvmrnf/ odkUaomf EkdifiHwpfckonf
zGHUûzd;wkd;wufvmonfESifhtrQ vlOD;a&wkd;EIef;ukdxdef;oGm;wwf&m 92 oef; ta&mufwGif
wefUoGm;rnf[k 1980 jynfhESpfu cefUrSef;xm;Mu\/ tar&duefjynfaxmifpkwGif
vuf&Sd vlOD;a&wkd;EIef;rSm 0.92%? jyifopfEkdifiHwGif 0.39%? NAdwdefEkdifiHwGif 0.29%?
tDwvDEdkifiHwGif 0.09%? *syefEkdifiHwGif 0.08% ESifh *smreDEkdifiHwGif 0.02% rQ
om&SdMuonf/

odkUtwGuf uREkfyfwkdUjrefrmEkdifiHonf aemifESpf 100 Mumonfhwkdifatmif
a&aumif;pGmzlvHkaernfrSmaocsm\/ jrefrmEkdifiH\ajrrsufESmoGifjyiftaetxm;ESifh
a'otwGif;xl;jcm;pGmwnf&SdaerIwkdUaMumifh urÇmh&moDOwkajymif;vJrI'Pfudkvnf;
jrefrmEkdifiHtaejzifh jyif;jyif;xefxefcH&zG,fr&Sday/ aEGrkwfoHkwGif rkd;tenf;i,favsmhNyD;
aqmif;rkwfoHkwGif tenf;i,fwkd;rnfhajymif;vJrIom jzpfay:vmEkdif\/

urÇmBuD;ylaEG;vmí &moDOwkajymif;vmzG,f&Sd&m EkdifiHtawmfrsm;rsm;ü &moD
OwkESifhywfoufaomacgif;yg;rI oHk;rsKd;awGUêuHcHpm;&zG,f&Sdygonf/ xkdoHk;rsKd;rSm rkd;av
0oacgif;yg;rI1 ? ZvaA'acgif;yg;rI2 ESifh pdkufysKd;a&acgif;yg;rI3 wkdUjzpfMuonf/
rdk;av0oacgif;yg;rIrSm rkd;acgifjcif;yifjzpfonf/ ZvaA'acgif;yg;rIrSm ESpfpOfpD;qif;
NrJjzpfaoma&pD;xuf rsm;pGmavsmhenf;pD;qif;rIudkqkdvdkonf/ pdkufa&ysKd;a& acgif;yg;rIrSm
rnDrnmrdk;jywfawmif;&GmrI odkUr[kwf rvdkonfhtcsdefusrS rkd;&GmrIyifjzpfonf/

1/ Meteorological drought 2/ Hyrological drought 3/ Agricultural drought
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jrefrmEkdifiHtzkdU txufygacgif;yg;rIoHk;rsKd;teuf yxrESpfrsKd;udkvHk;0cHpm;&
zG,fr&Sdacs/ tmz&duwkdufa'otcsKdUwGifjzpfyGm;wwfaom ab;'ku©êuHavmufatmif
rdk;vHk;0jywfoGm;onfhrkd;acgifjcif;rsKd; jrefrmEdkifiHtaejzifh ,cifuwnf;urêuHcJh?
aemifvnf; êuHp&mvrf;r&Sdacs/ uREkfyfwkdUEkdifiHtm; obm0uay;xm;onfh tBuD;qHk;
vufaqmifrGef rkwfoHkrdk;udk ESpfpOfESpfwkdif;&aernfomjzpfonf/ þobm0w&m;onf
tdEd,́ork'́&mESifh b*Fvm;yifv,fatmfBuD;&Sdaeoa&GU 23 'or 5 'D*&Dwdrf;apmif;ae
aomurÇmBuD;u aeudkvnfywfaeoa&GU rnfonfhtcgrQ ysuf,Gif;oGm;rnfr[kwfay/

urÇmBuD;ylaEG;vmí &moDOwkajymif;vJvmrIaMumifh uREkfyfwkdUEkdifiHtm; trsm;
qHk;xdckdufEdkifonfrSm rkd;OwkjzpfaomaEGrkwfoHkumvtwGif; rdk;tenf;i,favsmhoGm;NyD;
rdk;vGefumvjzpfaomaqmif;rkwfoHkumvtwGif; rdk;tenf;i,fydkvmEkdifjcif;rQomjzpf
onf/ taemufawmifrkwfoHkavt0ifaemufusí rdk;OD;wGifrdk;t&enf;oGm;EkdifNyD;?
taemufawmifrkwfoHkavqkwfcGmcsdefapmojzifh rkd;aESmif;üygrdk;t&enf;oGm;Ekdifí rkd;Owk
twGif;rdk;tenf;i,favsmhEkdifjcif;jzpfonf/ xdkodkUêuHawGUEkdifonfudk pdkufa&ysKd;a&tenf;
i,facgif;yg;zG,f&Sdonf[kqkdEdkif\/ odkUaomf rkd;vGefumvürdk;ydkvmEkdifí wpfESpfvHk;ûcH
Munfhvkdufygu ESpfpOf&aeonfhtopfvJEdkifaoma&t&if;tjrpfrSm avsmhoGm;p&m
taMumif;r&Sdovdk ydkvmp&mtaMumif;vnf;r&Sday/

xkdodkYjzpfEkdifonfhtwGuf aEGrkwfoHk odkUr[kwf rdk;OwktwGif; jrpfa&vGefuJpGm
jrifhwufrIrsKd;r&Sdawmhonfomru rdk;vGefumvü rkd;ydkvmrIaMumifh aEGOwkwGifjrpfa&
rsm;pGmedrfhusoGm;jcif;rsKd;vnf; r&SdEkdifawmhay/ odkYtwGuf Zvacgif;yg;rIrsKd; jzpfrvmEkdif
awmhonfomru jrpfa&BuD;rItEÅ&m,f? jrpfa&wdrfrItEÅ&m,fwkdYyg uif;a0;oGm;apEdkif
onf/

uREkfyfwkdU\ vuf&SdESpfpOftopfvJvS,f&&Sdaeaom a&t&if;tjrpf\ 20%
rSm vlOD;a& 127 oef; twGuftvQHy,foHk;pGJ&ef vHkavmufaeonfjzpf&m ,ckvuf&Sd
vlOD;a& 54 oef;cGJom&Sdao;onfhjrefrmEkdifiHtzdkU onfrQydkvQHaeonfha&rsm;udk yifv,f
twGif;odkUtv[ópD;qif;aprnfavm? rvdktyfbJtvQHy,foHk;pGJypfrnfavm? rukef
cef;Ekdifonfho,HZmwtjzpf ypfpvufcwfxm;xm;vkdufrnfavm/ þar;cGef;oHk;ckudk
ajz&vQif- pD;qif;apírjzpf? oHk;pGJypfvkdYrjzpf? ypfpvufcwfxm;írjzpf[kom
ajz&ayrnf/ taMumif;rSm- a&udkukodkvfvJ&? 0rf;vnf;0onfhenf;jzifh a&tusyf
twnf;awGUaeonfha'orsm;? EkdifiHrsm;ESifh rQwoHk;pGJoGm;&efvdkíjzpfonf/

urÇmha&t&if;tjrpfysHUESHUrIonf a'oudkvdkufum rnDrnmjzpfaeaMumif;
txufwGifazmfjycJhonf/ xkdUtwlESpfpOftopfvJEdkifaoma&t&if;tjrpf jrefrmEdkifiHü



192 jrefrmh a&t&if;tjrpf

ysHESHUrIrSmvnf; a'otvkdufrnDrnmjzpfaeonfudk Z,m; (5-1)? (5-2) (5-3)
wkdYwGifawGUEdkifonf/ odkUtwGuf a&t&if;tjrpfydkvQHaeonfha'orsm;u toGifrJhoG,f
0dkufa&[k ajymvkdY&aom oD;ESHrsm;twwfEkdifqHk;wkd;csJUpdkufysKd;NyD; a&t&if;tjrpfenf;yg;í
rpdkufysKd;Ekdifaoma'orsm;odkY wifydkYa&mif;csay;&efvkdonf/

EdkifiHawmfrSvnf; a&&&Sd&efcufcJí a&tusyftwnf;&Sdaeonfh ppfudkif;wkdif;?
rauG;wkdif;ESifh rEÅav;wkdif;&Sdaus;&Gm 8042 &GmESifh usefjynfe,fwkdif;rsm;&Sdaus;&Gm
15183 &Gmudk 2000-2001 ckESpfrSpí aus;vufa'o oefU&Sif;aomaomufoHk;a&&&Sd
a&; 10 ESpfpDrHudef;udk taumiftxnfazmfvsuf&Sdonf/ 2004-2005 ckESpftxd
ig;ESpfwmumvwdktwGif;rSmyif tv,fydkif;a'oaus;&Gm 7157 &GmESifh usefjynfe,f
wkdif;wdkUu aus;&Gm 7152 &GmwdkYudk ajratmufa&wGif;rsm; wl;azmfay;EkdifcJhonf/
apwem&Sif 1335 OD;uvnf; aiGusyfodef;aygif; 10530 ausmfESifh EkdifiHjcm;aiGtrsm;
tjym; vª'gef;cJhonf/

uREkfyfwkdUonf zGHUûzd;wkd;wufvmaomurÇmhtajctaeudk trDvdkufEkdif&ef
uREkfyfwkdUrxkwfvkyfEkdifao;onfh vloHk;? pufrIoHk;? enf;ynmoHk;ypönf;rsm;ESifh aq;0g;
ypönf;rsm;udk jynfyrS0,f,lwifoGif;&efvdkonf/ xdkodkY0,f,l&efvkdtyfaom EkdifiHjcm;aiG
udk v,f,mxGufukefrsm;tm; a&t&if;tjrpf? ajrt&if;tjrpf&Sm;yg;onfhEdkifiHrsm;odkY
wifydkUay;jcif;jzifh&,l&ayrnf/ oMum;wpfwefxkwfvkyf&ef BuHpwifpdkufysKd;csdefrSpí
BuHrS oMum;tjzLyGifhjzpfvmonftxd a&*gvef 604800 wifydkUvkdufonfhoabmrsKd;
oufa&mufoGm;í xdkoMum;wpfwefudk toGifrJhoG,f0dkufa&[kac:Ekdif\/

tvm;wlyif qef? yJtrsKd;rsKd;ESifh opfoD;0vHtp&Sdaom toGifrJhoG,f0dkufa&
rsm;udk a&tusyftwnf;qkdufí rpdkufEkdif rysKd;EdkifaomEkdifiHrsm;odkUwifydkYay;jcif;jzifh
EkdifiHjcm;aiGvnf;&? xkdEkdifiHrsm;\tpm;taomufcufcJrIudkajz&Sif;ay;&mvnf;a&mufí
ukodkvfyg&Ekdifonf/ 2025 ckESpfwGif urÇmhvlOD;a&\oHk;yHkESpfyHkonf a&aomutoifh
twifhrS rsm;rsm;a&mufp&m&Sdaeonf[k ynm&Sifrsm;ucefUrSef;xm;\/ xdktcsdefwGif
uREkfyfwkdUEkdifiHrS toGifrJhoG,f0kdufa&rsm; twwfEdkifqHk;wifydkYjcif;jzifh EdkifiHjcm;aiGvnf;
wkd;? urÇmh&du©m&Sm;yg;rIjyóemudk ulnDajz&Sif;ay;&mvnf;a&mufoGm;rnf/ tiwf
ab;qkdufonfhurÇmha'orsm;odkU toGifrJhoG,f0dkufa&rsm; ay;ydkUvª'gef;jcif;jzifhvnf;
pdkufysKd;xkwfvkyfol jrefrmrsm;tzdkU a&tusKd;q,fyg;udk rawmif;bJ&ayvdrfhrnf/
xkdta&;udkarQmfawG;um EkdifiHawmfrS v,f,mu@pdkufysKd;a&;ESifhywfoufí ûyjyif
ajymif;vJrI ig;&yfcsrSwfaqmif&GufcJhonf/

v,f,mu@pdkufysKd;a&; ûyjyifajymif;vJrIig;&yfteuf 'kwd,jzpfaom
pdkufysKd;a& zlvHkpGm&&&Sda&;twGuf a&&&Sda&;enf;vrf;ajcmufoG,fjzpfonf -
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(u) qnfajrmif;wmwrHtopfrsm; wnfaqmufjcif;?

( c ) a&0ifa&vJ{&d,mrS pD;0ifonfha&rsm;udk tjynfht0 oddkavSmiftoHk;csa&;
pDrHaqmif&Gufjcif;?

( * ) wnfaqmufNyD; qnfajrmif;wmwrHrsm;rS qnfa&udk xda&mufpGmay;oGif;
Edkif&efESifh a&ydkrdkodkavSmifEkdif&efûyjyifjcif;?

(C) jrpfacsmif;rsm;a&vQHcsdefwGif tif;tkdifcsKdifh0Srf;rsm;twGif; a&oGif;odkavSmif
xm;&Sdjcif;?

( i ) jrpfacsmif;rsm;rSa&udka&pkyfpufjzifhpkyfwifjcif;?

( p ) ajratmufa&udkxkwf,loHk;pGJjcif;

ponfhenf;vrf;rsm;udk EdkifiHawmfrS tifwkduftm;wkdufaqmif&Gufay;vsuf&Sd
onf/

xkdodkYaqmif&Gufay;jcif;aMumifh 1988 ckESpfrS 2000 jynfhESpf? rwfvtxd
umvwdktwGif; qnfwrHtopf 172 ckay:xGef;cJhNyD; tusKd;ûy{u 2 'or 3
oef;wkd;vmí {u 6 'or 7 oef; a&oGif;pdkufysKd;vmEkdif\/ ,cifur&Sdzl;ao;onfh
jrpfa&wif vkyfief; 271 ckvkyfaqmifay;Ekdifí {u 3 odef;ausmftusKd;ûyay;jyefonf/
acsmif; ajrmif;wrHydwfqdkUrIvkyfief; 1240 vkyfay;Ekdifí {u 2 odef;eD;yg; wkd;csJUpdkufvm
Edkif\/ jrpfa0;acsmif;a0;a'orsm;wGif ajratmufa&wl;azmfrIvkyfief; 7535 ck
vkyfay;Ekdifí {u 9 aomif;ausmf rêuHpzl;pdkufysKd;vmEkdifMu\/ odkUtwGuf 1988
ckESpfu rlva&uef 337 uef\tusKd;ûyrItygt0if a&oGif;pdkuf{u 4 'or 4
oef;om&Sdaomfvnf; 16 ESpfwmtwGif; 2 'or 8 oef;wkd;wufvmí pdkuf{u 7
'or 2 oef; &SdaeNyDjzpfonf/ oD;xyfpdkufysKd;rIyg xnfhwGufvdkufygu {u 10
oef;ausmfoGm;ayNyD/

xdkYtjyif rkwfoHkrkd;jzifh pyg;pdkufysKd;rIudkvnf; 16 ESpfwmtwGif; {u 3
oef;eD;yg;wkd;csJUpdkufysKd;EdkifcJh&m {u 14 'or 4 oef;txd&SdvmNyD; rdk;pyg;? aEGpyg;
ESpf&yfaygif;{u 16 oef;ausmfoGm;NyDjzpfonf/ þodkUêud;yrf;rIaMumifh 1988 ckESpfu
pyg;wif;aygif; oef; 650 om xkwfvkyfay;Ekdifaomfvnf; ,ckoef; 1200 eD;yg;xkwf
vkyfay;EkdifNyD/ EkdifiHjcm;0ifaiGtrsm;qHk;&Smay;onfh v,f,mxGufukef yJtrsKd;rsKd;udkvnf;
a&o,HZmw jynfhjynfh00toHk;csvmEkdifNyDjzpfí ,cifupdkuf{u 2 oef;om&Sdaomf
vnf; ,ckoHk;qausmfwkd;um {u 8 'or 57 oef;ausmf pdkufysKd;vmEkdifonf/
EkdifiHawmfrStjcm;oD;ESHrsm;udkvnf; wkd;csJUpdkufysKd;ap&m ra0;awmhonfhumvwGif jrefrm
EkdifiHonf tm&Swdkuf\pyg;usDtjzpf jyefvnfa&muf&Sd½Hkomru? urÇmhEkdifiHtrsm;tjym;



a&tusyftwnf;qkdufaecsdefü jrefrmEkdifiHonfurÇmhpm;eyf&du©m*dka'gifBuD;jzpfvm
ayawmhrnf/ odkUwap EkdifiHawmfrSpkpnf;xdef;odrf;ay;onfh a&t&if;tjrpfrsm;rukefcef;
Ekdif[k oabmydkufum vufvGwfpy,foHk;pGJrI? tv[óûzef;wD;rIESifh rqifrjcifnpf
nrf;aprIwdkYudkum; uREkfyfwkdUtm;vHk;a&Smif&Sm;&ayrnf/

½k&Sm;EkdifiHwGif aAmvf*gjrpfa&onf pufrIpGefUypönf;rsm;aMumifh a&xknpfnrf;
oGm;í tvGefw&m0ifaiGaumif;aom umAD;,m;ig;Oxkwfvkyfonfhvkyfief;udk xdcdkuf
aponf/ ydkvef&Sdjrpfrsm;teuf oHk;yHkwpfyHkonf rnfonfhudpötwGufrQ roHk;oifhaom
tajctaersKd;a&mufaeonf/ tar&duefjynfaxmifpk&Sdjrpfacsmif;tif;tkdifxuf0uf
eD;yg;onf npfnrf;rIaMumifh ,dk,Gif;ysufpD;awmhrnfh udef;rsKd;qkdufae\/ tdEd́,wdkuf
i,fwGif ajratmufa&tvGeftuRHxkwf,loHk;pGJjcif;? a&udkxdef;NyD;odkrSD;wwfonfhopfyif
rsm;udk pnf;rJh urf;rJhckwfypfjcif;wkdYaMumifh a&ywf0ef;usifysufpD;&onf/ a&BuD;jcif;?
rdk;acgifa&&Sm;jcif;wdkYjzpfay:vmonf/ &Sdaoma&rsm;rSmvnf; tnpftaMu;? rdv’mESifh
puf½HkpGefUypönf;rsm;aMumifh tNrJnpfnL;ae\/ xkdodkUaomtjzpfoepfrsm;udk oifcef;pm
,lí uREkfyfwkdUtzdkU þodkUvkyfaqmifMu&rnf/

pdkufa&ysKd;a&oHk;pGJol v,form;? ,morm;? awmifolrsm;u a&udktv[
ó avvGifhroGm;atmif xdef;odrf;oHk;pGJoGm;&rnf/ oufqkdif&mrScsrSwfxm;onfh
a&oHk;pGJrI pnf;rsOf;pnf;urf;? ydk;owfaq;oHk;pGJrI vkyfxHk;vkyfenf;wkdYudk vkdufem
aqmif&GufoGm;&rnf/ a&oGif;&mwGif wwfEkdifoa&GU yifajcta&muf yvwfpwpfydkuf
rsm;toHk;ûyoifhonf/ xkdodkYoHk;pGJygu a&avvGifhenf;yg;oGm;onfhtjyif a&pD;vm&m
wpfavQmuf ajrBuD;rSqm;aysmf0ifrI vHk;0uif;oGm;rnf/

ukefxkwfa&oHk;pGJol puf½Hktvkyf½Hkydkif&Sifrsm;? vkyfief;&Sif;rsm;u rdrdpuf½Hk
tvkyf½HkxGuf a&qdk;rsm;udk ywf0ef;usif&Sda&o,HZmwrsm;udk rxdcdkufap&ef pepfwus
pGefUypf&rnf/ wwfEkdifygu a&qdk;rsm;udkjyefvnfoefUpifí wpfausmhjyefvnfoHk;pGJMu
oifhygonf/

tdrfoHk;a& oHk;pGJoltrsm;oligwkdUu a&bHkydkkifacgif;rS wpfpufwpfpufusae
aoma&onf wpf&ufwmukefvGefoGm;ygu a&*gvef 50 rQqHk;½HI;oGm;Ekdifonfudk
oabmaygufí tcsnf;ESD;qHk;½HI;rIudk ydwfyifwm;qD;oGm;&ygrnf/

tcsKyftm;jzifhqkd&vQif- a&udkaiGvdkoHk;pGJMuygpdkU/

Ekdifa&Trdk;
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o½kyfjyyHkrsm;pm&if;

pOf yHktrSwf taMumif;t&m pmrsufESm

1 1-1 a&armfvDusL;wpfckzGJUwnfyHk

2 1-2 1939 ckESpfu avm&ifhtoHk;ûycJhaom trIeft&Sdefjr§ifh

qdkuvkdx&Gef

3 2-1 a&udktajcoHk;rsKd;pvHk;jzpfay:apEdkifonfh tylcsdef

Zkefe,fajrjyyHk

4 2-2 a&cJjrpf jzpfay:vmyHkjyyHk

5 2-3 jrefrmEdkifiH\ ESpfpOfyQrf;rQ pdkxdkif;qtajcjyyHk

6 4-1 a&ESifh tvm;wlj'yfaygif; 3 ckwdkY\ qlyGuf

tylcsdefESifh at;cJtylcsdefwdkYtMum; uGm[rIjyyHk

7 4-2 jrpfauGUwpfck\ ajrjyifnDyHkESifh uefYvefYjzwfyHk

8 4-3 jrpfauGUrS jrpfusKd;tif;jzpfvmyHktqifhqifh

9 4-4 jrpf0uRef;ay:wpfck wnfaqmufjzpfay:vmyHk

10 5-1 ZvoHo&mvnfywfaeyHk

11 5-2 ZvoHo&m jzpfpOfrsm;

12 5-3 a&aiGUyifaiGUjyefEIef;wdkif; ajrqDvTmbavmufwHk;

wyfqifyHk

13 5-4 urÇm\ ZvoHo&mvnfywfrItajctaejyyHk

14 6-1 a&tm;vQyfppf"mwftm; xkwfvkyfyHk tajccHenf;pepf

15 7-1 tar&duefEdkifiH? rifeDqdk;wm;jynfe,f? xa&pDûrdUtm;

1965 ckESpf? ZGefv 13 &ufaeYwGif 'ku©ay;oGm;aom
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