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mj;jpahak; 01 

ngsjPfg;Gtpapaiy mwpKfk; nra;jy; 

 
cs;slf;fk; 

1.1 ngsjpfg; Gtpapaypd; tuyhw;W tpUj;jp 

1.2 1800 f;F Kd; ngsjpfg; Gtpapay;  

1.3 1800 – 1950 fhyj;jpy; ngsjpfg; Gtpapay;  

1.4 1950 ,y; ,Ue;J ngsjpfg; Gtpapay;  

1.5 Gtpapayhsu;fspdhy; gad;gLj;jg;gLk; etPd njhopy;Jl;gk; 

mj;jpahaj;jpd; RUf;fk;  

,t; mj;jpahaj;jpy; ngsjPfg;Gtpapaypd; tuyhW vt;thW 

mike;jpUe;jJ 1800 ,w;F Kd;du; ngsjPfg; Gtpapay; vt;thW 

mike;jpUe;jJ, 1800-1950  fhyj;jpy; ngsjPfg; Gtpapay; vj;jifa 

khw;wq;fisg; ngw;wJ, 1950 fspy; ,Ue;J ngsjPfg; Gtpapaypy; Vw;gl;l 

khw;wq;fs;, Gtpapayhsu;fshy; gad;gLj;jg;gLk; etPd njhopEl;gq;fs; 

mtw;wpd; gad;ghL gw;wpa gy tplaq;fs; vLj;Jf; fhl;lg;gl;Ls;sd. 

,tw;wpid mbg;gilahff; nfhz;L khztu;fs; NkYk; Njliy 

Nkw;nfhs;s Ntz;Lk;. ,jd; %yk; jkJ mwpTg;gug;ig tpupthf;f 

Ntz;Lk;. 

mj;jpahaj;jpd; Nehf;fk; 

ngsjPfg;Gtpapaypd; tuyhW kw;Wk; Gtpapayhsu;fspdhy; 

gad;gLj;jg;gLk; etPd njhopEl;gq;fs; gw;wpa tplaq;fs; njhlu;ghd 

mwptpid toq;Fjy;, ngsjPfg; Gtpapaypid tiuaiw nra;jy; 

kw;Wk; ngsjPfg; Gtpapay; fUj;jpay;fspd; mbg;gil fUj;Jf;fspid 

tptupj;jy; Nghd;wd ,t; mj;jpahaj;jpd; gpujhd Nehf;fq;fshFk;. 

 



6 
 

fw;ww; NgWfs; 

ngsjPfg;Gtpapay; xU fw;ifnewp vd;w tifapy; mjd; tuyhw;W 

uPjpahd tpUj;;jpia tpsf;fpf; nfhs;thu;. ngsjPfg;Gtpapaypy; 

Gtpapayhsu;fspdhy; gad;gLj;jg;gLk; etPd El;gq;fis mwpe;J 

nfhs;thu;. 

1.1 ngsjPfg;Gtpapaypd; tuyhw;W tpUj;jp 
Geograpia vDk; fpNuf;f nrhy;ypypUe;J Geography Njhw;wk; ngw;wJ. 
Geo vd;gJ 
Gtpiaf;Fwpf;Fk;> Grapia vd;gJ tptupj;jiyf; Fwpf;Fk;. vdNt Gtp 
gw;wpa 
tptupj;jNy Gtpapay; vdg;gLk;. mjhtJ Gtp njhlu;ghd tplaq;fis 
mwpjy;> 
vOJjy;> Muha;jy; vd;gNj Gtpapay; MFk;. Gtpapay; vDk; 
nrhy;iy Kjd; Kjypy; gad;gLj;jpatu; vnunlh];jdp]; Mthu;. 
Gtpapay; Jiwia epWtpatu; mndf;]p khz;lu; Mthu;. 18 Mk; 
E}w;whz;by; Gtpapay; jdpj;Jiwahf mq;fPfhuk; ngw;wJld; 
[Nuhg;ghtpd; gy;fiyf;fofq;fspd; ghlj;jpl;lq;fspYk; ,lk; ngw;wJ. 
Gtpapay; fw;ifahdJ Gtp njhlu;ghf ntWikahf Nehf;fhJ 
GtpapYs;s ngsjpf> capupay;> khdpl mk;rq;fs; vq;F> vt;thW 
guk;gpf; fhzg;gLfpd;wd> mtw;wpd; nrad;Kiwfs; vg;gb cs;sd> 
mit jw;nghOJ vt;thW khw;wkile;Js;sd vd;gijAk; rpwg;ghf 
Muha;fpd;wJ. vdNt jhd; Gtpapay; vd;gJ “vy;yh 
tpQ;Qhdq;fspdJk; jha; (Mother of Science)” vd 
miof;fg;gLfpd;wJ. 
 
ngsjPfg; Gtpapay; (Physical Geography) 
GtpNkw;gug;gpy; fhzg;gLk; ngsjPf  mikg;G mjNdhL njhlu;Gila 
rfy  tplaq;fisAk;  cs;slf;fpajhf tpsq;Ffpd;wJ. mjhtJ 
Gtpapd; Nkw;gug;gpy;  ,aw;if mk;rq;fSlDk; Njhw;wg;ghLfSlDk;> 
epyj;Njhw;wq;fSlDk;> tbfhy; mk;rq;fSlDk;> fhyepiyAlDk;> 
kz; kw;Wk; jhtuq;fSlDk; njhlu;Ggl;l Gtpapaypd; xU gpujhd 
fpisg;gpupT ngsjPf GtpapayhFk;.Qhapw;Wj; njhFjpapd; cUthf;fk;> 
G+kpapd; Njhw;wk;> Gtpapd; fw;Nfhsk;> tspf;Nfhsk;> ePu;f;Nfhsk;> 
capu;f;Nfhsk; Mfpatw;wpd; cs;slf;fk;> fl;likg;G> jw;Nghija 
epiyik> fle;j fhy epiyikfs; mtw;wpd; #upa rf;jp> ntspr;rk; 
vd;gtw;wpd; fpilg;gpD}lhd jdpahd kw;Wk; mtw;Wf;fpilapyhd 
njhopw;ghLfs;> khw;wg; Nghf;Ffs;> khw;wg; Nghf;FfSf;fpilapyhd 
vjpu;fhy epiyikfs; njhlu;ghf ntsp - ,lk; - msTj;jpl;lk; - 
fhyk; vd;gtw;wpd; mbg;gilapy; Nehf;FtijAk; ngsjPfg; Gtpapay; 
gpujhdkhf nfhz;Ls;sJ. vkJ G+kpapd; epy Nkw;gug;G epyTUtq;fs;> 
jfl;NlhLfs;> mjd; cl;ghfq;fs;> mjd; tspkz;ly epiyikfs; 
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vd;gd njhlu;ghd cs;slf;fk;> fl;likg;G> jw;Nghija> fle;j fhy 
epiyikfs; kw;Wk; mtw;wpd; jdpj;jdpahd njhopw;ghLfs;> 
mtw;Wf;fpilapyhd ,ilj;njhlu;GfSld; $ba njhopw;ghl;L 
khw;wq;fs; vd;gdtw;iw msTj;jpl;lq;fspd; mbg;gilapy; G+Nfhs 
uPjpahfTk; fz;lq;fs;> rKj;jpuq;fs;> ehLfs;> gpuNjrq;fs; 
thupahfTk; NtWgl;l fhyq;fis mbg;gilahff; nfhz;L 
Nehf;Ftij KOikahf ngsjPfg; Gtpapay; vdf; Fwpg;gplyhk;. 

ngsjpfg; Gtpapypd; tuyhw;Wg; gbkq;fs; 

 

1.2 1800 w;F Kd;duhd ngsjpfg; Gtpapay; 
Muk;gfhy fpNuf;fu;fs; Gtpapd; tbtk; kw;Wk; jiuj;Njhw;wk; vd;gd 
gw;wp Muha;tjpy; Mu;tk; nfhz;ltHfshf fhzg;gl;ldH. 
mup];Nlhl;by; vd;gtu; re;jpu fpufzj;ij (Gtpapd; epoyhdJ> 
#upadpd; xsp re;jpudpd; tpOtijj; jLg;gJ) Mjhukhff; nfhz;L 
Gtp Nfhs tbtkhdJ vd;gij ep&gpj;jhu;.‘Gtpapaypd; je;ij’ 
vd;wiof;fg;gLk; vuNlh];jdp]; vd;gtu; kj;jpa NfhL kw;Wk; mjw;F 
rkhe;jukhd NfhLfis mbg;gilahff; nfhz;Lk;> Gtpapd; Rw;wsit 
Jy;ypakhf mstplf;$ba El;gq;fisg; gad;gLj;jpAk; Gtpapd; 
khjpupfis Nkk;gLj;jpdhu;. mit ,d;iwa nra;kjp mstPl;L 
El;gq;fSld; xg;gpLifapy; tpaj;jF El;gq;fshf fhzg;gLfpd;wd.  
 
fpNuf;fu;fspd; ,f;fw;ifahdJ cNuhk Gtpapayhsu;fsplKk; 
gutyilaj; njhlq;fpaJ. cNuhk Gtpapayhsu;fs; glq;fis(Map) 
cUthf;fpaJld; xt;nthU ,lq;fSf;FKupa ,ltpsf;ftpay; uPjpahd 
tpsf;fj;ijAk; mjd; tuyhw;iwAk; fz;lwpe;jdu;. ,it 
,uhZtj;jpd; tpupthf;fj;jpw;F Jiz Gupe;jJld;> kdpjd; kw;Wk; 
#oYf;fpilapyhd njhlHgpid ju;f;f uPjpahf Nehf;fpd. Nuhkhdpa 
rhk;uh[;aj;jpw;Fk; 16 Mk; E}w;whz;bw;Fk; ,ilg;gl;l fhyj;jpy; 
INuhg;gpa tpQ;QhdkhdJ kpf ke;jkhd epiyapNy nraw;gl;lJ. 
gpuGf;fs; fpwp];jt Njthyaq;fSf;F vjpuhf Kd;itf;fg;gLk; 
fUj;Jf;fs; ahtw;iwAk; kWg;gtu;fshfNt ,Ue;jdu;. 
 
vt;thwhapDk;> my;Kfj;j]p (fp.gp 945 - 988) Nghd;w mNugpa 
Gtpapayhsu;fs;mtjhdpg;Gf;fSf;F Kd;Dupik toq;fp 
fsr;nraw;ghLfspy; <LgLtjpy;Kd;Ndhbahfj; jpfo;e;jhu;. ,tiug; 
Nghd;w mNugpa GtpapayhsHfs; fpNuf;f>cNuhk El;gq;fisg; Ngzp 
te;jJld; Gjpa El;gq;fisAk; tpUj;jp nra;jdu;.Mrpah> Mgphpf;fh 
kw;Wk; ,e;J rKj;jpuj;jpD}lhf gpuahzk; nra;j mNugpa tu;j;jfu;fs; 
Gtpapay; uPjpahd mwpit tYT+l;Ltjpy; ghupa gq;fspg;gr; nra;jdu;. 
,J goik tha;e;j Gtpapay; mwpT njhlHghd %yq;fis 
Nkk;gLj;Jtjpy; cjtpahf ,Ue;jJ. kj;jpa fhyj;jpy; 
INuhg;gpau;fsJ Gtpapay; njhlHghd gzpfs; mNugpau;fSld; 
xg;gpLifapy; mw;gkhdjhfNt fhzg;gl;lJ. ,];yhkpa vOj;jhsu;fs; 
ghupa mstpy; Gtpapay; njhlu;ghd ntspaPLfis 
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Nkw;nfhz;bUe;jik ,q;F Fwpg;gplj;jf;fJ. 16Mk; E}w;whz;bw;F 
Kw;gl;l gFjpapy; INuhg;gpa tpQ;Qhdk; ke;jkhf 
nraw;gl;lNtisapy;> kWkyHr;rpapd; gpd;dH Gtpapay; uPjpahd 
njhd;ikahd mwpit (Vw;fdNt mNugpa kw;Wk; rPd tpQ;Qhdpfs; 
fzprkhd Kiwapy; Nkk;gLj;jpapUe;jJ) GJg;gpg;gjpy; Mu;tk; 
nrYj;jpaJld;> mtu;fsJ nfhs;iffis guprPypj;J mtw;iw 
GJg;gpg;gjpYk; Mu;tk; fhl;bdu;. 
 
15Mk;> 16Mk; E}w;whz;Lfspy; INuhg;ghtpd; Ma;Tfs; 
fz;Lgpbg;Gf;fspd; xU gFjpahfNt fhzg;gl;lJ. Neuf; fzpg;gPl;Lf; 
fUtp Nghd;w mstPl;Lf; fUtpfspd; tpUj;jp kw;Wk; glkhf;fy;> 
mr;rpLk; njhopy;El;g Kiwfs; vd;gd cyfpy; Gtpapay; njhlHghd 
mwptpy; ,izf;fg;gl;ld. cjhuhzkhf> fg;gypd; nel;lhq;fpid 
epu;zapf;ff; $ba epiyahd flw;gaz Kiwfs; mwpKfkhd NghJ 
rupahd Neuf;fzpg;gPl;L KiwfSk; tpUj;jpaile;jd. GtpahdJ 
njhlHr;rpahf Rod;W nfhz;bUg;gjdhy;> mjd; nel;lhq;fpid 
Jy;ypakhf fzpg;gjw;F Fwpj;j xU el;rj;jpuk; my;yJ #upadpd; 
jug;gl;l juTfSf;fika Neuj;jpid mwpAk; mNjNtis nel;lhq;F 
mstPl;bidAk; Nkw;nfhs;s Ntz;Lk;. ,t;thwhd goik 
tha;e;j rpe;jidfis Ma;thsu;fspd; GJg;GJ mDgtq;fs; 
khw;wpaikf;fj; njhlq;fpd (Guhjd fpNuf;f rpe;jidfs; kw;Wk; 
fpwp];jt Njthyaq;fspd; jiytu;fs; Nghd;wd). cjhuhzkhf> Gjpa 
fz;lq;fs; fz;Lgpbf;fg;gl;lJld; Gtp Nkw;gug;G kw;Wk; 
epyj;jpzpTfspd; mikg;G vd;gd epu;zapf;fg;gl;ld. cz;ik 
cyfpypUe;J ngwg;gl;l mDgtq;fSf;F (Muk;g fhyj;jpy; 
my;Kfj;j]pahy; fz;lwpag;gl;lit) Kf;fpaj;Jtk; toq;fg;gl 
Muk;gkhfpaJ. mjhtJ njd; rKj;jpuj;jpy; mike;Js;s 
epyj;jpzptpid ntWkNd mup];Nlhl;by; Fwpg;gpLtjid khj;jpuk; 
mbg;gilahff; nfhz;L Vw;Wf; nfhs;tjw;Fg; gjpyhf mDgtj;jpd; 
%ykhf Fwpj;j tplak; ,Uf;fpd;wjh? my;yJ ,y;iyah? vd;gjid 
jPu;khdpg;gjhFk;. mjpfhuj;jpw;F mg;ghy; nrd;W mDgtq;fSf;F 
toq;fg;gl;l Kf;fpaj;JtkhdJ ,f;fhyfl;l tpQ;Qhd tsu;r;rpapd; 
ikag;nghUshf fhzg;gl;lJ. vt;thwhapDk; GtpapayhdJ 
Ma;Tg;gazk;> Njrg;gw;W kw;Wk; FbNaw;wk; vd;gtw;wpypUe;J 
NtWgLj;j ,ayhj msTf;F mtw;Wld; ,ize;J fhzg;gLfpd;wJ. 
,jdhy; mf;fhyj;jpy; GtpapayhdJ r%fj;jpy; Kf;fpaj;Jtk; 
tha;e;jNjhu; ghlkhf fUjg;gl;lJ. Gtpapayhsu;fs; Gjpa ,lq;fis 
fz;Lgpbj;jy;> mtw;iwg; glkhf;Fjy;> GtpapYs;stw;wpd; tbtk; 
kw;Wk; msT njhlHgpy; kf;fsJ fUj;Jf;fis khw;wpaikj;jy; kw;Wk; 
FbNaw;w ehLfspy; ,Ue;J ngw;Wf; nfhz;l nry;tq;fis 
jj;jkJ Njrq;fSf;F vLj;Jr; nry;yy; Nghd;wd %yk; Kf;fpakhd 
Kd;Ndw;wq;fis cUthf;fpf; nfhz;ldu;. 
 
 
 

1.3 1800 – 1950,w;F ,ilg;gl;l fhyj;jpy; ngsjpfg; Gtpapay; 
 
rPuhd jd;ik 
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GtpahdJ fp.K 4004 ,w;F Kd;dH Njhd;wpaJ vd Nkw;Fyfk; 
ek;gpf;if nfhz;bUe;jJ. GtpapYs;s epyTUtq;fs; Nguoptpd; 
fhuzkhf Njhd;wpaJ vd vz;zpdu;. cjhuzkhf> 
Mw;Wg;gs;sj;jhf;Ffs; nts;sg;ngUf;fpd; NghJ mupj;jYf;F cl;gl;L 
Njhw;wk; ngWfpd;wd. kw;Wk; nts;sg;ngUf;fpd; gpd;du; vQ;rpa 
milay;fs; Kw;wh epyf;fupahf khw;wkilfpd;wJ vd vz;zpdu;. 
vt;thwhapDk;> 16 Mk; E}w;whz;Lf;Fk; 19 Mk; E}w;whz;bd; ,Wjpg; 
gFjpf;Fkpilapy; tpQ;Qhd mwpT njhHghd gy;NtW fUj;Jf;fs; 
tsu;r;rpailaj; 
njhlq;fpd. cjhuzkhf> Gtpapay; epyTUtq;fs; Xupuz;L NguopTfs; 
fhuzkhf Njhd;wpait my;y; khwhf mJ gbg;gbahf fhyj;jpw;Ff; 
fhyk; khw;wKw;W tUfpd;wJ vd;w Gjpa rpe;jid Njhd;wpaJ. 
cjhuzkhf Nldu;(1757) vd;gtu;> xU 
Kw;whepyf;fup epyj;jpypUe;J epyf;fupahdJ Njhz;b vLf;fg;gLk; 
NghJ rpy tUlq;fspy; kPz;Lk; mt;tplj;jpy; epyf;fup 
cUthfpd;wikahy; Kw;whepyf;fupahdJ nts;sj;jpdhy; gba 
tplg;gLk; milay;fshy; cUthfpd;wit my;y vd;gjid fhl;bdhu;. 
 
ngsjPf Gtpapay; kw;Wk; GtpntspAUttpay; vd;gtw;wpy; nry;thf;Fr; 
nrYj;jpa Kf;fpa njhdpg;nghUshf 1975 ,y; N[k;]; `l;ld; 
vd;gtuhy; ntspaplg;gl;l ~Gtp gw;wpa nfhs;if| kw;Wk; gpNsngahu; 
vd;gtuhy; jpUj;jpaikf;fg;gl;l `l;ldpd; Gtp 
gw;wpa nfhs;iff;fhd tpsf;fk; vd;gd fhzg;gl;ld. `l;ld; kw;Wk; 
gpNsngahu; Mfpa ,UtUk; Gtpapd; epyTUtq;fs; kw;Wk; mjd; 
cUthf;fk; gw;wp guPl;rpj;j tpQ;Qhdpfshtu;. `l;ldpd; 
nfhs;ifahdJ #oypay; mk;rq;fs; njhlHgpy; NguopT gw;wpa 
tplaq;fis Gwf;fzpf;fpd;wJ. ,J rPuhd jd;ikiaf; nfhz;l 
rpe;jidg; gs;spapd; vOr;rpf;F fhuzkhfpaJ (fpufup> 1985). ,jd; 
ikag; nghUshf miktJ ehk; ,d;W mtjhdpf;ff; $ba Gtpr; 
nrad;Kiwfs; fle;jfhyj;jpy; ek; fz;fshy; mtjhdpf;f Kbahj 
nrad;Kiwfis tpsq;fpf; nfhs;s JizGupfpd;wJ. NtW tifapy; 
Fwpg;gpLtjhapd;> ,d;W ehk; mtjhdpf;Fk; nrad;Kiwfs; midj;Jk; 
fle;jfhy nrad;Kiwfis xj;jjhfNt fhzg;gLk;. vdNt> ehk; 
jw;fhy #oypay; nrad;Kiwfis tpsq;fpf; nfhs;tjd; %yk; 
fle;jfhyj;jpy; vt;thwhd nrad;Kiwfs; ,lk;ngw;wpUf;fyhk; 
vd;gjid tpsq;fpf; nfhs;sf; $bajhf cs;sJ. Uniformitarianism 

MdJ ‘epfo;fhyNk ,we;j fhyj;jpw;Fupa jpwg;G’ vd;w fUj;ij 
gutyilar; nra;jJ. fle;jfhy nrad;Kiwfis tpsq;fpf; nfhs;s 
Nkw;$wg;gl;l fUj;Jf;fs; Kd;itf;fg;gl;l NghjpYk;> fle;jfhy 
nrad;Kiwfs; midj;Jk; jw;fhy nrad;KiwfisAk; (cjhuzk;) 
ghiwfspd; thdpioahyopjy;) xj;jjhfNt fhzg;gl;ld vdf; fUj 
KbahJ. ,Ug;gpDk; XLk; ePuhdJ mjd; mupj;jy; nraw;ghl;bdhy; xU 
gs;sj;jhf;fpid cUthf;Fk;> gdpf;fl;b mjd; mupj;jy; 
nraw;ghl;bdhy; ghiwfis mupj;jYf;F cl;gLj;Jk;> ,t;thW 
mupj;jy; nraw;ghl;bd; tpisthf Njhd;Wk; milay;fs; xd;W 
jpus;tjd; %yk; Gjpa eptTUtnkhd;iwj; Njhw;Wtpf;Fk; vd;w tplak; 
gpd;dH czug;gl;lJ.; Gtp mjd; jw;Nghija mikg;igg; ngWjw;F 
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gy kpy;ypad; fzf;fhd Mz;Lfs; mtrpakhdjhf ,Ue;jpUf;Fk; vd 
`l;ld; vd;gtu; Cfpj;jhu;. mJ 1900Mk; Mz;bd; Muk;gk; tiu 
epiyj;jpUf;ftpy;iy. 
fjpupaf;f nraw;ghl;bd; fz;Lgpbg;ghdJ Gtpapd; taijf; fzpg;gjpy; 
kpfTk; ek;gfukhd Kiwahf khwpaJ. ANudpak; kw;Wk; 
];l;nuhd;bak; Nghd;w fjpupaf;ff; 
$Wfs; epiyaw;witahfTk;> xU Fwpg;gpl;l epiyapy; mopaf; 
$bajhfTk; fhzg;gLfpd;wJ. cjhuzkhf> ANudpak; - 206 ,id 
jhz;br; nry;Yk; NghJ ANudpak; - 238 MdJ ,y;yhkyhfpd;wJ. 
,t;tpU $WfsJk; tPjj;ij xg;gpLk; NghJ J}a;ikahd ANudpak; 
jpz;k ghiwahf khWtjw;F vt;tsT fhyk; vLf;Fk; vd;gij 
jPu;khdpf;fyhk;. fjpupaf;fk; moptilAk; NghJ ntg;gk; 
ntsptplg;gLtjpy;iy. vdNt Gtp Fspu;r;rpailAk; tPjj;jpid 
ghu;f;Fk; NghJ mJ 
cUthf vLj;j fhyj;ij jPu;khdpf;f KbAk;. GtpahdJ Vuj;jhs 
4.6gpy;ypad; Mz;Lfs; taJilaJ. Gtpapy; fz;nlLf;fg;gl;l 
goikahd ghiwfs; Rkhu; 3.9 gpy;ypad; Mz;LfSf;F Kd;dH 
Njhd;wpaitahFk;. 
 

1.4 1950 ,ypUe;J ngsjpfg; Gtpapay; 
 
msitrhu; Gul;rp 
1950fspy; INuhg;gpa kw;Wk; tlmnkupf;f GtpapayhdJ khw;wKw;wJ. 
,lq;fis tpsf;FtJk; cz;ikahd vy;iy fhzg;glhj ,lj;jpy; 
,lq;fisr; Rw;wp vy;iyfis epu;zapg;gJk; gaDs;s Xu; 
mZFKiway;y vd;gJ czug;gl;lJ. 1950fspy; cyfkakhjy; 
gbg;gbahf mjpfupf;fj; Jtq;fpaJ. mf;fhyj;jpy; mjpfkhd kf;fs; 
J}u ,lq;fSf;Fg; gazpf;f Muk;gpj;jJld; njhiyf;fhl;rp 
epfo;r;rpfSk; cyfk; G+uhf vLf;fg;gl;l fhl;rpfis xspgug;Gtjd; 
%yk; kf;fs; mjidf; fz;Lfspg;gJld;> mjd; mDgtq;fisAk; 
ngw;Wf; nfhz;ldH. cyfshtpa uPjpapy; tu;j;jfk; 
tpUj;jpaile;jJld; ghupa cw;gj;jpg; nghUl;fshd Fspu;rhjdg; 
ngl;bfs;> fhu;fs; kw;Wk; gpsh];bf; cw;gj;jpg; nghUl;fs; Nghd;wd 
mjpfsT NjitAila nghUl;fshf khwpd. NtW ehLfspy; cw;gj;jp 
nra;ag;gl;l nghUl;fis jkJ cilikahf;fpf; nfhs;tJ 
kf;fsplj;jpy; rhjhuz tplakhf khwpaJ (cjhuzk;) If;fpa 
mnkupf;fhtpy; cw;gj;jp nra;ag;gl;l fhu;fis INuhg;gpau;fs; 
nfhs;tdT nra;jy;). ,jd; fhuzkhf gpuNjrq;fSf;fpilapyhd 
khdpl kw;Wk; ngsjPf ,ilj;njhlu;G mjpfupf;f Muk;gpj;jJ.  
 
,J etPdkakilAk; fhyfl;lkhfTk; ,Ue;jJ. ,q;F r%f 
xj;Jiog;G fhzg;gl;lJld; cl;fl;likg;G kw;Wk; tho;f;if Kiw 
Kd;Ndw;wj;jpw;Fk; mjd; vjpu;fhy tpUj;jpf;Fk; tpQ;Qhdk; xU ce;J 
rf;jpahf fhzg;gl;lJ. ngsjPfg; Gtpapay; mjd; fy;tprhu; epiyia 
jf;fitj;Jf; nfhs;s mtrpakhFk;. mj;Jld; Nltp]pd; jpd;dy; 
tl;lf; nfhs;ifia tpQ;Qhd uPjpahd ghu;itapy; Nehf;f KbahJ. 
NkYk; mit mtjhdpg;gpd; %yk; tpsq;f KbahjpUe;jJ. 
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ghupastpyhd epyg;gug;gpy; ,t;thW nkJthf eilngWk; 
nrad;Kiwfis mstpLtJ rpukkhftpUf;Fk;. MWfs; kw;Wk; 
epyTUt khw;wk; Nghd;w tplaq;fspy; Mu;tk; nrYj;jpa Mju; 
];l;uhsu; vd;w GtpntspAUttpayhsu; ngsjPfg; GtpapaYf;fhd 
GjpaNjhu; nghwpKiw mbg;gil tpUj;jp nra;ag;gl Ntz;Lk; 
vd;gjid cz;ik cyfpd; mstPLfis mbg;gilahff; nfhz;L 
Kd;nkhope;jhu;. mf;fhyj;jpy; n`f; (1960) vd;w ngsjPfg; 
GtpapayhsH> mg;gyhr;rpad; gFjpf;Fr; nrd;W mq;Fs;s 
epyTUtq;fs; rPuhd Kiwapy; xOq;fike;jpUg;gjidAk; kw;Wk; 
MWfs;> epyTUtq;fSf;fpilapy; xUtifahd rkepiyj; jd;ik 
fhzg;gLtjidAk; tpsq;fpf; nfhz;lhu;. mNj fhyfl;lj;jpy; G.K 
fpy;Ngu;l; ,dJ mZFKiwAk; kPz;Lk; jiyJ}f;f Muk;gpj;jJld; 
mJ gbg;gbahf jOtpf; nfhz;lJ. ,J ePupayhsuhd nuhgHl; 
N`hl;ld; vd;gtupd; fw;ifapd; Kd;Ndhbahfj; jpfo;e;jJld;> ,tuJ 
fUj;Jf;fs; ];lhd;yp vd;gtuhYk; mtuJ khztu;fshd Nkup 
nkhup]hNth> khu;f; nky;ld;> upr;rHl; Nfhu;yp MfpNahuhYk; tpUj;jp 
nra;ag;gl;ld. tpguz uPjpahd tplaq;fs; eoptile;J mstPl;L 
uPjpahd mk;rq;fis Nehf;fpr; nrd;wikahy; Gtpapaypy; msT 
uPjpapyhd Gul;rpf; fhykhf 1950fisf; Fwpg;gplyhk;. FWfpafhy 
fw;ifapD}lhf nrad;Kiwfis mstplf;$bajhf ,Ue;jjhy; rpwpa 
,lg;gug;Gf;fs; ftdk; nrYj;jj; Jtq;fpd. 
 
nrad;Kiwrhu; ngsjPfg; Gtpapay; 
 
msitrhu; El;gq;fs; gad;gLj;jg;gl;L te;jhYk; mit fpy;Ngu;l; 
Kd;itj;jij tpl khw;wkhfNt fhzg;gl;lJ. 1950> 1960fspy; 
gad;gLj;jg;gl;l msitfs; ngsjPfr; nrad;Kiwfis 
kjpg;gpLtjw;Fk;> tpsq;fpf; nfhs;tjw;Fk; ,lkspf;ftpy;iy. mit 
nrad;Kiwfspd; mstPLfshf ,y;yhky; mstPl;L tpsf;fq;fshf 
vz;zg;gl;ld. cjhuzkhf 1953,y; MWfs; gw;wpa fw;ifia 
Nkw;nfhz;l ypNahNghy;l; kw;Wk; knlhf; Nghd;w ngsjPfg; 
Gtpapayhsu;fs; kj;jpa 
kw;Wk; njd;Nky; If;fpa mnkupf;fhtpd; MWfs;> rpw;wUtpfs; gw;wpa 
Ma;tpd; KbTfis ntspapl;ldu;. mtu;fs; rpw;wUtpfspd; mfyk;> 
Mok; kw;Wk; Ntfk; vd;git ntspaplg;gLk; rf;jpapd; mstpd; 
mbg;gilapy; mjpfupf;fpd;wJ vd;gij fz;lwpe;jdu; (mfykhdJ 0.5 
msT rf;jpapd; ntspNaw;w tpfpjhrhuj;jpw;F rkkhdJ). 
ntspaplg;gLk; ePuhdJ fPo;g;gFjpia Nehf;fp mjpfupf;Fk; NghJ 
fhy;thapd; mfyk;> ruhrup Mok;> ruhrup Ntfk; vd;gdTk; mjpfupf;f 
Ntz;Lnkd;w 
mbg;gilapyhd rkd;ghLfis Kd;nkhope;jdu;. ,r;rkd;ghLfs; 
cyfshtpa uPjpapy; MWfspd; ntspNaw;wk; my;yJ ePupay; 
tbtikg;G vd;gd gw;wp vjpu;T$w gad;gLk;.  
 
,t;tZFKiwapy; ,U gpur;rpidfs; fhzg;gLfpd;wd. KjyhtJ 
,jpy; epu;zapf;fg;gLk; njhlHGfs; KOtJk; Gs;sptpgutpay; uPjpahd 
njhlHGfshFk; (my;yJ nraw;ghl;L uPjpahd njhlHGfshFk;). 
kw;WnkhU tifapy; Fwpg;gpLtjhapd;> ,it ntWkNd mfyk;> Mok; 
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kw;Wk; Ntfk; kw;Wk; mstPL nra;ag;gl;l MWfspd; ntspNaw;wk; 
vd;gtw;wpd; ruhrupapd; ngWNgwhFk;. Mdhy; ,it ntspNaw;wj;jpd; 
mbg;gilapy; fhy;thapd; tpl;lk; vt;thW khw;wkilfpd;wJ 
vd;gjid tpsf;ftpy;iy. ,t;tifahd Gs;sptpguj; njhlu;Gfs; 
ngsjPfr; nrad;Kiwfis tpsf;Ftjpy;iy. ,uz;lhtJ 
gpur;rpidahf ,t;thwhd nraw;ghl;L mZFKiwfs; mit 
jPu;khdpf;Fk; gFjpfisj; jtpu Vida gFjpfSf;F gpuNahfpf;f 
KbahJ. Vndd;why; ,J ngsjPf uPjpahd nrad;Kiw mstPlhFk;. 
Mdhy; ];lhsu; cz;ikahf ngsjPfr; nrad;Kiwfis 
mstpltpy;iy. vdNt ];lhsu; vspikahd ngsjPfg; Gtpapaypd; 
tifiaNa gupe;Jiuj;jhu;. ];lhsu; kw;Wk; mtiur; Rw;wpapUe;jtu;fs; 
mstPLfis Nkw;nfhz;ldu;. Mdhy; mit gpioahd 
mstPLfshfNt fhzg;gl;ld. ,it ngsjPfr; nrad;Kiwfis 
mbg;gilahff; nfhz;l mstPLfs; my;y. 1966,y; al;R vd;gtu; 
Fwpg;gpl;ljhtJ (ngsjPfg; Gtpapayhsu;fs;) vd;d? vq;F? vg;nghOJ? 
vd;W tpdh vOg;gpdhu;fNs my;yhky; vt;thW? vd;gij kpff; 
FiwthfNt Nfl;ldu;. mj;NjhL Vd;? vd;w tpdhtpid 
vOg;gNtapy;iy. mtu;fs; Vd;? vd;w tpdh vOg;gg;glhik ku;kkhfNt 
cs;sJ. ,J 1970,d; kj;jpa gFjp tiu epiyj;jpUf;ftpy;iy. 
ngsjPfg; GtpapayhdJ cyifg; Gupe;J nfhs;sTk;> tpsq;f 
itf;fTk; mstPl;Lr; nrad;Kiwfs; njhlHghd fUj;Jf;fis 
ngupJk; Vw;Wf;nfhz;lJ. ,f;fhyfl;lj;jpy; ngsjPfg; Gtpapay; 
mbg;gil tpQ;Qhd Kiwfisj; jOtpajhff; fhzg;gl;lJ. ,d;W 
nrad;Kiwfis Gupe;J nfhs;tNj 
ngupJk; typWj;jg;gLfpd;wJ (ck;: kz; kw;Wk; kz;zpd; tpUj;jpapy; 
jhtug; Nghu;it vt;thW njhlu;GgLfpd;wJ?> jhtug;Nghu;itAk; 
fhyepiyAk; vt;thW ,ilj;jhf;fk; Gupfpd;wJ> gdpf;fl;b vt;thW 
mjd; mbj;jsj;ij jpd;dYwr; nra;J 
jiuNkw;gug;gpD}lhf efu;e;J nry;fpd;wJ?  

ngsjPfg; Gtpapaypd; gpupTfs; 

,Ugjhk; E}w;whz;bd; Kw;gFjpapy; ngsjPfg; Gtpapaypy; gy 
tpUj;jpfisf; fhzf; 
$bajhf ,Ue;jJ. mjhtJ ngsjPfg; Gtpapaypy; gy fpisfis 
milahsk; fhzf; $bajhf ,Ue;jJ. ,it ,d;Wk; tpUj;jpaile;J 
nfhz;bUf;fpd;wd. Nltp]; kw;Wk; fpy;Ngu;l; MfpNahu; 
GtpntspAUttpay; vDk; Jiw cUthtjw;F cjtpahf ,Ue;jdu;. 
mNjNtis> nlhFNra; Nghd;w u\;a tpQ;Qhdpfs; kz; tiffs; 
fhyepiy> jiuj;Njhw;w mk;rq;fs; kw;Wk; tbtikg;Gld; vt;thW 
njhlHGgLfpd;wd vd;gtw;iw cs;slf;fpa kz; gw;wpa fw;ifia 
cUthf;fpdu;. tpkhdq;fspd; tpUj;jp> Nghu;j; Njitfis 
mbg;gilahff; nfhz;L fhyepiyapay; 
kw;Wk; tspkz;lytpay; Nghd;w fpisfs; Njhw;wk; ngw;W 
tsu;r;rpaile;jd. f;nsnkd;l;]; Nghd;w Ma;thsu;fs; #oy;-khdpl 
,ilj;njhlu;G gw;wpa fw;ifia tpupTgLj;Jk; succession Nghd;wtw;iw 
cs;slf;fpa capu;g;Gtpapaypy; Njhw;wj;jpw;F JizGupe;jhu;. 
Nkw;$wg;gl;l Jiwfs; ahTk; ,d;Wk; gutyhf fw;fg;gLfpd;wd. 
vdpDk;> ngsjPfg; Gtpapay; vDk; ghlkhdJ njhlu;e;Jk; khw;wj;jpw;F 
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cl;gl;L tUtJld; gy jiyg;Gf;fs; ,jDld; ,izfpd;wd. 
cjhuzkhf rpy ngsjPfg; Gtpapay; jpizf;fsq;fs; 
~capu;GtptpQ;Qhdk;| Nghd;w jiyg;Gf;fSld; ,ize;J FOf;fis 
Njhw;Wtpf;fpd;wd. ,it capupay; kw;Wk; ,urhadtpaYld; 
njhlu;GilajhfTk;> ePu;> epyk;> tspkz;lyk; kw;Wk; capu;f;Nfhsk; 
vd;gtw;Wf;fpilapy; gupkhw;wk; nra;tdthfTk; fhzg;gLk;. 
 
lhtpd;> Nltp]; kw;Wk; fpy;Ngu;l; 
 
rhu;y;]; lhHtpd; vd;gtu; jpwik tha;e;j tpQ;Qhdpahff; fhzg;gl;lhu;. 
,tu; khjpupfis Nrfupj;J xOq;FgLj;jpdhu;. ,tu; 
Uniformitarianism gw;wpa Fwpg;Gf;fis thrpj;J 
mf;fUj;Jf;fis capupaypy; tpupTgLj;jpdhu;. kugZ uPjpahd 
gz;Gfspd; ePz;lfhy njhlu;r;rpahd kw;Wk; nkJthd khw;wq;fNs 
,dq;fspd; gy;tifj;jd;ikf;F fhuzkhFk; vd ~gupzhk tsu;r;rp 
gw;wpa nfhs;if| Kd;nkhopfpd;wJ. 1859,y; lhHtpdhy; ntspaplg;gl;l 
,dq;fspd; Njhw;wk; gw;wpa Gj;jfkhdJ tpQ;Qhd JiwapYk; 
r%fj;jpYk; ghupa jhf;fj;ij Vw;gLj;jpaJ. cz;ikapNy ,J 
cyifNa cSf;fpa Xu; Gj;jfkhf Fwpg;gplg;gLfpd;wJ.  gbg;gbahd 
jiyKiw tsu;r;rpapd; NghJ ,dq;fspd; gz;Gfspy; Vw;gLk; 
khw;wq;fs; kw;Wk; fPo;kl;l jhtu> tpyq;Ffs; gbg;gbahf cau;kl;l 
jhtu> tpyq;fpdq;fshf gupzhk; miljy; gw;wpAk; ,e;E}y; Nfhbl;Lf; 
fhl;Lfpd;wJ. ,g;gupzhkk; xd;Wld; xd;W ,ilj;njhlHG Gupe;jthW 
fhzg;gLk; rKjhaq;fSf;fpilapyhd Nghl;bapd; tpisthf 
epfo;e;jJ. lhHtpdpd; E}yhdJ kdpju;fspd; kw;W; k; 
tpyq;fpdq;fSf;fpilapy; ghupa NtWghL fhzg;gLfpd;wJ vDk; 
fUj;ij Kw;whf epuhfupf;fpd;wJ. mjhtJ kdpjd; fPo;kl;l 
capupdq;fspypUe;J gupzhkk; mile;js;shd; vd;w fUj;ij mtu; 
typAWj;Jfpd;whu;. kdpjdpd; gupzhk tsu;r;rp gw;wpa ,f;fUj;jhdJ 
goik tha;e;j 
kjf; fUj;Jf;fis tYtpyf;fr; nra;jJ. 

vt;thwhapDk; rpy kjj; jiytu;fs; lhHtpdpd; Nfhl;ghLfis 
Mjupj;j NghjpYk;> ,f;nfhs;iffs; Muk;gj;jpypUe;jij tpl 
NtWgl;ljhfNt fhzg;gl;lJ. Kd;dH ,Ue;jij tpl mjpfstpy; 
mr;rplg;gl;l E}y;fs;> gj;jpupiffs;> tpUj;jpAw;w mwpT vd;gtw;iw 
ngw;Wf; nfhss; KbAkhf ,Ue;jikahy; ,f;fUj;Jf;fs; r%fj;ij 
Kw;wpYk; Ml;nfhz;lJ. me;j Neuj;jpy; lhHtpdpd; fUj;Jf;fs; 
tpQ;Qhdj;jpd; gy gpupTfspy; jhf;fk; nrYj;jpaJ. ‘fhyj;jpD}lhd 
khw;wk;’ vDk; fUj;jhdJ epyTUtq;fspd; gupzhkg; gz;Gfis 
gpujpgypf;ff; $bajhf cs;sJ. mjhtJ W.M Nltp]; Kd;nkhope;j 
‘jpd;dy; tl;lf;nfhs;if’ahdJ 1842,y; lhHtpd; Kd;itj;j 
~KUiff; fw;ghiwfspd; gupzhkf; fw;if|ia gpd;gw;wpajhfNt 
,Ue;jJ. GtpntspAUttpayhsuhd Nltp]; Kd;nkhope;j 
mZFKiwfs; 19Mk; E}w;whz;bd; ,Wjpg;gFjp Kjy; 1950 tiu 
ngsjPfg; Gtpapaypy; Mjpf;fk; nrYj;jpa 
mZFKiwfshff; fhzg;gl;ld. jpd;dy; tl;lj;ij mile;j 
VNjDnkhU epyTUtk; mJ fhzg;gLk; epiyia mbg;gilahff; 
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nfhz;L rhjhuz jpd;dy; tl;lj;jpd; mbg;gilapy; 
tifg;gLj;jg;glyhk; vd 1889,y; Nltp]; gupe;Jiuj;jhu;. ,t;thwhd 
‘jpd;dy; tl;lr; nrad;Kiwia’ epyTUt tpUj;jpf;fhd capupay; 
uPjpahd cUkhw;wk; vdg; ngaupl;lhu;. Xu; ,sikf;fhy epyTUtkhdJ 
Mw;wpypUe;J gpupe;J nry;yj; Jtq;Ffpd;wJ. ,t;thW gpupe;J nry;Yk; 
epyTUtkhdJ Kjpu;r;rp epiyia milAk; NghJ gs;sj;jhf;Ffs; 
rupthdjhAk;> mfd;wjhfTk; khwp ,Wjpapy; mit rkjiuahd 
KJik epiyailfpd;wJ (mupg;Gr; rkntsp). Nltp]pd; 
,t;tZFKiwahdJ ,yFthdjhfTk; gue;jstpyhd epyTUq;fs; 
njhlHgpy; vy;NyhuhYk; gpuNahfpf;ff; $bajhf ,Ug;gjhy; ,J 60 
Mz;Lfshf ngsjPfg; Gtpapaypy; Mjpf;fk; nrYj;jp tUfpd;wJ. 
,jdbg;gilapy; Nltp]pd; jpd;dy; tl;lf;nfhs;ifia mbg;gilahff; 
nfhz;L kf;fs; Xu; gpuNjrj;jpd; tuyhw;iw jPu;khdpf;f Kaw;rpj;jdu;. 
,t;tZFKiwahdJ denudation chronology vd;Wk; 
miof;fg;gLfpd;wJ. Nltp]; jdJ fUj;Jf;fis mbg;gilahff; 
nfhz;L If;fpa mnkupf;fhtpd; mgyhr;rpad; gFjpapy; fsMa;tpid 
Nkw;nfhz;lhu;.  
 
,t;thW> cyfpy; guk;gpf; fhzg;gLk; epyTUtq;fis gpujpgypg;gjw;F 
Nltp]pd; fUj;Jf;fs; gad;gLj;jg;gl;L te;jd. (cjhuzk;) 1922,y; 
nfhl;ld; vd;gtu; epA+rpyhe;J> T+y;upl;[;> ypd;ld; ) Mfpa gFjpfspy; 
,tw;iw gpuNahfpj;jhu;. 1939,y; njd; fpof;F ,q;fpyhe;jpy; Nltp]pd; 
gpujpgypg;ig cUthf;fpdhu;. 
 
f;nykd;l; vd;gtuhy; jhtug; Gtpapay; kw;Wk; #oypay; njhlu;ghf 
,Nj Nghd;wnjhU fUj;J Kd;itf;fg;gl;lJ. ,q;F Fwpg;gplj;jf;f 
tplak; ahnjdpy;> lhHtpdpd; nraw;ghLfs; ngsjPfg; Gtpapaypy; 
cldbj; jhf;fj;jpid Vw;gLj;jtpy;iy. lhHtpdpd; ‘rPuw;w khWghL’ 
vDk; nfhs;ifapd; jdpj;Jtkhd gq;fspg;igg; nghWj;jstpy; 
caphpdq;fspd; xU jiyKiwapypUe;J mLj;j jiyKiwf;F rPuw;w 
khw;wq;fs; Vw;glf;$Lk;. vdpDk; ,J 1960 tiu ngsjPfg; 
Gtpapayhsu;fshy; ftdj;jpw; nfhs;sg;gltpy;iy. ,Ug;gpDk;> 
gupzhkf; Nfhl;ghlhdJ GtpntspAUttpay;> kz;zpd; tif gw;wpa 
fw;if> capu;g;Gtpapay; kw;Wk; fhyepiyapay; vd;gtw;iw 
cs;slf;fpa ngsjPfg; GtpapaYf;F Xu; tuyhw;W uPjpahd Nehf;fpid 
toq;Ffpd;wJ.  
 
Nltp]pd; mZFKiwiag; Nghd;Nw me;jf; fhyfl;lj;jpy; ,Ue;j 
khw;wkhd Xu; mZFKiwahf G.K fpy;Ngu;l;bd; mZFKiwiaf; 
Fwpg;gplyhk;. Nkw;F mnkupf;f Ma;thsuhd fpy;Ngu;l; vd;gtu; 
epyTUtq;fis ,sik> KJik vd;w gUt mbg;gilapy; gpupj;J 
Nehf;fhky; Fwpj;j epyTUtq;fis mit tsu;r;rpaile;j Kiwia 
mbg;gilahff; nfhz;L tpsq;fpf; nfhs;tJ rpwe;jJ vdf; 
Fwpg;gpLfpd;whu;. epyTUtq;fspd; tsu;r;rpia tpsq;fpf; nfhs;tjw;F 
xU epyTUtk; vt;thW khw;wkilAk; vd;gjidj; jPu;khdpg;gjpy; 
ngsjPf nrad;Kiwfspd; nraw;ghl;il tpsf;Ftjd; 
Kf;fpaj;Jtj;ij mtu; Vw;Wf; nfhz;lhu;. mtu; Gtpapay; 
fzpg;gPLfSf;F mstPl;L uPjpapyhd Kiwfis gpuNahfpf;f 
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Kaw;rpj;jhu;. Nltp]pdhy; Kd;itf;fg;gl;l fUj;Jf;fs; 
NkNyhq;fpapUe;j fhyj;jpy; fpy;Ngu;l;bd; fUj;Jf;fs; ngupastpy; 
Vw;Wf; nfhs;sg;gltpy;iy. ,e;epiy 1950 tiu ngsjPfg; Gtpapaypy; 
ePbf;ftpy;iy. mjdhy; fpy;NgHl;bd; fUj;Jf;fSk;> mZFKiwfSk; 
Vw;Wf; nfhs;sg;gl;L ngsjPfg; Gtpapaypy; Eioe;jd. ,jdhy; 1950 
tiu> ngsjPfg; GtpapayhdJ tpsf;fKilajhfTk; gpuNjrq;fSld; 
njhlHGgl;ljhfTk; fhzg;gl;lJ. ,J #oypd; gupzhkk; kw;Wk; mjd; 
tifg;ghl;Lld; njhlHGilaJ. ,jpy; #oypYs;s nrad;Kiwfs; 
gw;wpa tplaq;fs; vJTk; cs;slq;fpapUf;ftpy;iy. ,f;fhyj;jpw;Fupa 
Gtpapay; E}y;fis Nehf;Fkplj;J mit gpuNjrq;fs;> mtw;wpd; 
fhyepiy> jiuj;Njhw;wk;> tsq;fs; kw;Wk; tu;j;jfk; vd;gtw;iw 
cs;slf;fpajhfNt ,Ue;jd (ck; : 1949,y; L. ll;yp ];Nlk;g; 
vd;gtupd; The world: A general geography vDk; E}y;) 
 

1.5 Gtpapayhsu;fspdhy; gad;gLj;jg;gLk; etPd njhopy;El;gk;  
 
msitrhu; El;gq;fs; gad;gLj;jg;gl;L te;jhYk; mit fpy;Ngu;l; 
Kd;itj;jij tpl khw;wkhfNt fhzg;gl;lJ. 1950> 1960fspy; 
gad;gLj;jg;gl;l msitfs; ngsjpfr; nrad;Kiwfis 
kjpg;gpLtjw;Fk;> tpsq;fpf; nfhs;tjw;Fk; ,lkspf;ftpy;iy. mit 
nrad;Kiwfspd; mstPLfshf ,y;yhky; mstPl;L tpsf;fq;fshf 
vz;zg;gl;ld. cjhuzkhf 1953,y; MWfs; gw;wpa fw;ifia 
Nkw;nfhz;l ypNahNghy;l; kw;Wk; knlhf; Nghd;w ngsjpfg; 
Gtpapayhsu;fs; kj;jpa kw;Wk; njd;Nky; If;fpa mnkupf;fhtpd; 
MWfs;> rpw;wUtpfs; gw;wpa Ma;tpd; KbTfis ntspapl;ldu;. 
mtu;fs; rpw;wUtpfspd; mfyk;> Mok; kw;Wk; Ntfk; vd;git 
ntspaplg;gLk; rf;jpapd; mstpd; mbg;gilapy; mjpfupf;fpd;wJ 
vd;gijf; fz;lwpe;jdu; ntspaplg;gLk; ePuhdJ fPo;g; gFjpia Nehf;fp 
mjpfupf;Fk; NghJ fhy;thapd; mfyk;> ruhrup Mok;> ruhrup Ntfk; 
vd;gdTk; mjpfupf;f Ntz;Lnkd;w mbg;gilapyhd rkd;ghLfis 
Kd;nkhope;jdu;. ,r;rkd;ghLfs; cyfshtpa uPjpapy; MWfspd; 
ntspNaw;wk; my;yJ ePupay; tbtikg;G vd;gd gw;wp vjpu;T$wg; 
gad;gLk;. ,t;tZFKiwapy; ,U gpur;rpidfs; fhzg;gLfpd;wd. 
KjyhtJ ,jpy; epu;zapf;fg;gLk; njhlHGfs; KOtJk; 
Gs;sptpgutpay; uPjpahd njhlHGfshFk; (my;yJ nraw;ghl;L uPjpahd 
njhlHGfshFk;). kw;WnkhU tifapy; Fwpg;gpLtjhapd;> ,it 
ntWkNd mfyk;> Mok; kw;Wk; Ntfk; kw;Wk; mstPL nra;ag;gl;l 
MWfspd; ntspNaw;wk; vd;gtw;wpd; ruhrupapd; ngWNgwhFk;. Mdhy; 
,it ntspNaw;wj;jpd; mbg;gilapy; fhy;thapd; tpl;lk; vt;thW 
khw;wkilfpd;wJ vd;gjid tpsf;ftpy;iy. ,t;tifahd 
Gs;sptptuj; njhlu;Gfs; ngsjpfr; nrad;Kiwfis tpsf;Ftjpy;iy. 
,uz;lhtJ gpur;rpidahf ,t;thwhd nraw;ghl;L mZFKiwfs; 
mit jPu;khdpf;Fk; gFjpfisj; jtpu Vida gFjpfSf;F gpuNahfpf;f 
KbahJ. Vndd;why; ,J ngsjpf uPjpahd nrad;Kiw mstPlhFk;. 
Mdhy; ];uhyu; cz;ikahf ngsjpfr; nrad;Kiwfis 
mstpltpy;iy. vdNt ];lhsu; vspikahd ngsjpfg; 19 Gtpapaypd; 
tifiaNa gupe;Jiuj;jhu;. ];uhyu; kw;Wk; mtiur; Rw;wpapUe;jtu;fs; 
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mstPLfis Nkw;nfhz;ldu;. Mdhy; mit jtwhd mstPLfshfNt 
fhzg;gl;ld. ,it ngsjpfr; nrad;Kiwfis mbg;gilahff; 
nfhz;l mstPLfs; my;y. 1966 ,y; al;R vd;gtu; Fwpg;gpl;ljhtJ 
(ngsjpfg; Gtpapayhsu;fs;) vd;d? vq;F? vg;nghOJ? vd;W tpdh 
vOg;gpdhu;fNs my;yhky; vt;thW? vd;gij kpff; FiwthfNt 
Nfl;ldu;. mj;NjhL Vd;? vd;w tpdhtpid vOg;gNtapy;iy. mtu;fs; 
Vd;? vd;w tpdh vOg;gg;glhik ku;kkhfNt cs;sJ. ,J 1970,d; 
kj;jpa gFjp tiu epiyj;jpUf;ftpy;iy. ngsjpfg; GtpapayhdJ 
cyifg; Gupe;J nfhs;sTk;> tpsq;f itf;fTk; mstPl;Lr; 
nrad;Kiwfs; njhlHghd fUj;Jf;fis ngupJk; Vw;Wf;nfhz;lJ. 
,f;fhyfl;lj;jpy; ngsjpfg; Gtpapay; mbg;gil tpQ;Qhd Kiwfisj; 
jOtpajhff; fhzg;gl;lJ. ,d;W nrad;Kiwfis Gupe;J nfhs;tNj 
ngupJk; typWj;jg;gLfpd;wJ (c-k;: kz; kw;Wk; kz;zpd; tpUj;jpapy; 
jhtug; Nghu;it vt;thW njhlu;GgLfpd;wJ? jhtug;Nghu;itAk; 
fhyepiyAk; vt;thW ,ilj;jhf;fk; Gupfpd;wJ> gdpf;fl;b vt;thW 
mjd; mbj;jsj;ij jpd;dYwr; nra;J jiuNkw;gug;gpD}lhf efu;e;J 
nry;fpd;wJ. 1960f;F Kw;gl;l fhyq;fspy; tptuz uPjpahfNt Gtpapay; 
gw;wpa fUj;Jf;fs; ntspte;jd. 1960 ,d; gpw;gl;l fhyq;fspy; Vw;gl;l 
msitrhu; Gul;rpia mLj;Nj Gtpapaypy; njhopEl;gq;fs; nfhz;L 
tug;gl;ld. ,jdhy; ,d;W ghupastpyhs tsu;r;rpia Gtpapay; 
fz;Ls;sJ. Gtpapayhsu;fspdhy; gad;gLj;jg;gl;L tUk; etPd 
njhopEl;gq;fs; gpd;tUkhW. mit:  
(1) Gtpapay; jfty; Kiwik (GIS – Geographic Information System)  

(2) G+Nfhs ,lepiyg;gLj;jy; Kiwik (GPS – Global Positioning 

System)  

(3) njhiyAzu;Tj; njhopEl;gk; (RS – Remote Sensing) vd;gdthFk;.  
Gtpapay; jfty; Kiwik: Gtpapay; jfty; Kiwik vd;gJ GtpAld; 
njhlu;ghd tplaq;fisg; ngWjy;> Nrkpj;jy;> gFj;jha;jy;> 
Nkyhz;ik nra;jy; Nghd;wtw;iw cs;slf;fpa fzdpia 
mbg;gilahff; nfhz;l xU Kiwik MFk;. GIS njhopy;El;gkhdJ 
fdlhtpd; Gtpapay; 20 mwpQu; nwhfu; njhk;ypd;rd; vd;gtuhy; 
mwpKfg;gLj;jg;gl;lJ. Gtpapay; jfty; Kiwikapd; $Wfs; 
td;nghUs; (Hardware), nkd;nghUs; (Software)> juTfs; (Data), 
gadu;fs; (Users), Kiw (Method) vd;gdthFk;. Gtpapay; jfty; 
Kiwikapd; juT %yq;fshfr; nra;kjpg; glq;fs;> thd;top 
xspg;glq;fs;> epytsitg; glq;fs;> GPS juTfs; Nghd;w gy;NtW 
%yhjhuq;fs; fhzg;gLfpd;wd. Gtpapay; jfty; KiwikahdJ 
gltiufiyapay;> #oy;jhf;f kjpg;gPLfs;> #oy; Kfhikj;Jtk;> ts 
Kfhikj;Jtk;> mdu;j;j Kfhikj;Jtk;> epyg;gug;G kw;Wk; Gydha;T> 
cl;fl;likg;G kjpg;gPL> efu jpl;lkply;> ,uhZtj; jpl;lkply;> Gtpapay; 
tuyhW> njhy;ypay;> re;ijg;gLj;jy;> njhiyNgrp tiyaikg;Gf;fs; 
Nghd;w midj;J JiwfspYk; gad;gLj;jg;gLfpd;wJ.  
 
G+Nfhs ,lepiyg;gLj;jy; Kiwik: kdpjd; jd;Dila 
mwpTj;jpwidf; nfhz;L jdf;F topfhl;Ltjw;fhf cUthf;fpa fUtp 
jhd; cyf miktplk; fhZk; Kiwik MFk;. g+Nfhs 
miktplj;jpidf; fz;lwpAk; KiwikahdJ tpz;ntspapy; tyk; 
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te;J nfhz;bUf;Fk; mnkupf;f ehl;Lf;Fr; nrhe;jkhd xU njhFjp 
nra;kjpfspd; JizAld; ,aq;fp tUfpd;wJ.  
 
njhiyAzu;Tj; njhopEl;gk;: njhiyAzu;T vd;gJ xU Gjpa 
tpQ;QhdkhFk;. mjhtJ Gtp Nkw;gug;Gf;F kpfTk; njhiytpypUe;J 
Gtp Nkw;gug;G mk;rq;fis xU fUtpapdhy; mtjhdpj;jiyf; 
Fwpf;fpd;wJ. nghJthf> njhiyAzu;T vdg;gLtJ njhiytpy; 
,Ug;gij czu;jy; my;yJ mwpjy; vd;W fUjg;gLfpd;wJ. ,jd; 
%yk; Gtp Nkw;gug;G gw;wpa Muha;r;rpfSf;Fk;> Kfhikj;Jt 
eltbf;iffSf;Fk;> Gjpa jfty;fisg; ngwTk; kw;Wk; gy 
NjitfSf;Fk; cjTfpd;wJ. njhiyAzu;T gad;gLj;jg;gLk; 
Jiwfs;: Nguhopay;> ,aw;if mdu;j;j Kfhikj;Jtk;> #oypay; 
fw;iffs;> tptrhaj;Jiw> fhLfs;> efu mgptpUj;jp> 
GtpntspAUtpay;> #oy; Kfhikj;Jtk; vd;gd. 
 
gapw;rp tpdhf;fs;  
 
(1) ngsjpfg; Gtpapaypd; tuyhw;W tpUj;jpapy; fhzg;gl;l Kf;fpakhd 
Nghf;Ffisr; RUf;fkhff; Fwpg;gpLf.  
(2) ngsjpfg; Gtpapaypy; 1800 f;Fk; 1950 f;Fk; ,ilapy; Vw ;gl;l 
khw;wq;fisr; RUf;fkhf tpsf;Ff.  
(3) ngsjpfg; Gtpapaypy; etPd njhopy;El;gq;fspd; gad;ghl;bdhy; 
Vw;gl;l khw;wq;fis tpsf;Ff. 
 
crhj;Jiz E}y;fs; 
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mj;jpahak; 02 

Qhapw;Wj; njhFjp gw;wpa mwpKfk; 
 

cs;slf;fk;  

2.1 Gtpapd; tbtk;  
2.2 Gtpapd; Row;rp  
2.3 #upaidr; Rw;wp Gtpapd; Rw;W tl;lk;  
2.4 G+Nfhs Neu tyaq;fs; 
 
 
2.1 Gtpapd; tbtk ;  
gpugQ;rk; (Universe)vd;why; vd;d? 
midj;J nts;SLj; njhFjpfisAk; (Galaxies) nts;SLj; 
njhFjpfSf;fpilapyhd ntspiaAk;(InterGalacticalSpace) 
cs;slf;fpa> vy;iy epu;zapf;f KbahjJk>; tpuptile;J 
nry;fpwJkhd kpfg;ngupa njhFjpNa gpugQ;rk; MFk;. 
 
gpugQ;rj;ij Mf;Fk; $Wfs;  
gy kpy;ypad; vz;zpf;ifapy; mike;j nts;SLj; njhFjpfs;. 
nts;SLj; njhFjpfSf;fpilapyhd ntspapYk;> nts;SLj; 
njhFjpfspy; cLf;fSf;fpilapyhd ntspapYk; mikAk; 
thd;Gifg;glyq;fs; (Nebulae). ,it jtpuTk; gpugQ;rkhdJ 
nts;SLj; njhFjpfSf;F ,ilapyhd ntspfspYk;> nts;SLj; 
njhFjpfspd; Gaq;fspilNaAk;> fl;Gydhfhj fUk;nghUs; 
(DarkMatter) vdf; Fwpg;gplg;gLk; gjhu;j;jj;ijf; nfhz;bUg;gjhf 
tpQ;Qhdpfs; ek;Gfpd;wdu;. 

gpugQ;rj;jpd; Njhw;wk;  
 
gpugQ;rj;jpd;Njhw;wk;gw;wprpynfhs;iffs;Kd;itf;fg;gLfpd;wd. 
     o khwh epiyf; nfhs;if 
          (Steady State Theory) 
     O ngUk; ntbg;Gf; nfhs;if 
          (Big BangTheory) 

     O Cry; Ml;l–gpugQ;rf; nfhs;if 

          (Oscillatinguniversetheory) 
 
khwhepiyf; nfhs;if 
(STEADY STATE THEORY) 
 
,f;nfhs;ifapd;gb 
➢ gpugQ;rk; Fwpj;j Xu; Muk;gj;ij cilajy;y. 
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➢ vg;NghJk; mjd; jw;Nghija tbtj;jpNyNa epiyj;Js;sJ. 

➢ njhlu;e;J ,t;thNw epiyj;jpUf;Fk;. 

➢ gpugQ;rk; ,of;Fk; gjhu;j;jq;fis <L nra;tjw;F Gjpjhf 
njhlu;e;Jk;       gjhu;j;jq;fs; cUthf;fg;gl;lthW ,Uf;Fk; 

➢ ,f; nfhs;if ngUk;ghyhd Ma;thsu;fshy; epuhfhpf;fg;gl;l 
nfhs;ifahFk;. 
 
ngUk; ntbg;Gf; nfhs;if (The Big Bang Theory)  
 
gpugQ;rj;jpd; Njhw;wk; gw;wpa nfhs;iffSs; mjpfkhNdhuhy; 
Vw;Wf;nfhs;sg;gLk; nfhs;ifahFk;. ,f;nfhs;ifapd;gb 
 
14 gpy;ypad; tUlq;fSf;F Kd; gpugQ;rj;jpd; Njhw;wk; epfOk; NghJ 
gpugQ;rkhdJ mjpAau; ntg;gepyTk; (10 gpy;ypad; ℃ ,w;Fk; mjpfkhf) 
kpf Ez;zpa Nfhskhf fhzg;gl;lJ. ,e;j Ez;Nfhsk; gpugQ;rj;jpd; 
epu;khzpj;jYf;Fj; Njitahd KOg;gjhu;j;jj;ijAk;> rf;jpiaAk; 
nfhz;bUe;jJ. MapDk; ,g; gjhu;j;jq;fSk;> rf;jpAk; ,d;W 
fhzg;gLk; gjhu;j;jq;fspYk; rf;jp tbtq;fspYk; ,Ue;J ngupJk; 
NtWgl;bUe;jd. Mjpahd mZ (PrimevalAtom) vd Fwpg;gplj;jf;f ,e; 
Ez;Nfhsk; xU nrf;fdpd; kpfTk; rpW gFjpf;fhyNk (xU nrf;fdpd; 
kpy;ypadpy;> kpy;ypadpy;> kpy;ypadpy; xU gFjp) 
epiyj;jpUe;jJ. ,e;j Ez; gpugQ;rk; ngUk; xypAlDk;> ghupa 
ntbj;jYlDk; 3000 kpy;ypad; xspahz;L J}uk; tiu gue;J tpupe;jJ. 
njhlu;e;Jk; tpuptile;jJ. njhlu;e;J vspa nraw;njhlu;fspd; Clhf 
Ijurd; mZf;fs; cUthfpd. mJ tiu kpFe;j xspAld; fhzg;gl;l 
gpugQ;rk; Ijurdpd; cUthf;fj;Jld; kq;f Muk;gpj;jJ. xU epiyapy; 
gpugQ;rk; ,Uz;l Ijurd; glykhf MfpaJ. 

gpugQ;rj;jpd; taJ %d;W epkplq;fshd NghJ ,U GNuhj;jd;fs; ,U 
epa+j;jpud;fs; ,ize;J mZf;fs; cUthfpd. njhlu;e;J te;j 
nrf;fdpy; kpy;ypadpy; xU gFjp fhyj;jpy; gpugQ;rkhdJ rf;jp 
ntspaPl;Lld; ,yj;jpud; njwpf;Fk; fyitahf Fspu;r;rpaile;jJ. 
Ez; gpugQ;rj;jpy; fhzg;gl;l gjhu;j;jq;fSk; (Matter) 
vjpu;g;gjhu;j;jq;fSk; (Anti-Matter) xd;iwnahd;W jhf;fp moptila 
Muk;gpj;jd. ,t;tpjk; ngUksT gjhu;j;jq;fs; moptile;J xU 
rpwpjsT gjhu;j;jq;fNs kPjkhapd. gpugQ;rj;jpd; taJ 13 
nrf;fd;fshd NghJ GNuhj;jd;fSk; epa+j;jpud;fSk; cUthfpd. 
ePz;l fhyk; gpugQ;rk; Ijurd>; ̀ Pypak; vd;gtw;whyhd gpukhz;lkhd 
Nkfq;fshy; epiwe;jpUe;jJ.njhlu;e;J te;j 400>000 tUl fhyj;;Js; 
mZj;Jzpf;iffs; ,ize;J NkYk; NkYk; eL epiyahd mZf;fs; 
cUthfpd. gy kpy;ypad; tUlq;fspd; gpd; Ijurd;> `Pypak; 
thAg;glyq;fs; gFjpfshfg; gpupe;J thAr;Ropfshf Roy Muk;gpj;jd. 
mit ,t;tpjk; gFjpfshf gpupe;jik> <u;g;Gtpirapd; tpisthfNt 
epfo;e;jnjd Fwpg;gplg;gLfpd;wJ. ,t;tpjk; Rod;w thAr;Ropfs; Muk;g 
nts;SLj; njhFjpfis cUthf;fpd. ,tw;wpy; gy;yhapuf;fzf;fhd 
cLf;fs; cUthfpd. 
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,f; nfhs;ifapd; gb ngUntbg;gpd; tpisthf ,d;Wk; Nguz;lj;; 
njhFjpfs; xd;iwnahd;W mjpAau; Ntfj;jpy; tpyfpr;nry;fpd;wd. 
mjhtJ ,g; gpugQ;rk; fze;NjhWk; tpuptile;J nry;fpd;wJ vd 
tpsf;fg;gLfpd;wJ. ,Wjpapy; nts;SLj; njhFjpfspy; mikAk; 
cLf;fs; jk; MAl;fhyj;ij Kbj;Jf;nfhz;l gpd; ,g;gpugQ;rk; 
Fspu;e;j ntWikahd xU njhFjpahf ngU ntbg;Gf;F Kd;dpUe;j 
epiyia milAk; vd The Big-Bang theory Fwpg;gpLfpd;wJ. 
 
Cry; Ml;l gpugQ;rf; nfhs;if (The Oscillating Universe Theory) 
 
,f;nfhs;ifapd;gb 
 
gpugQ;rk; tpuptile;J nry;Yk; tPjkhdJ fhyg;Nghf;fpy; 
FiwtilAk;. 

gpugQ;rk; cau; tpuptpid mile;j gpd;G <u;g;G tpirapd; fPo; Ruq;f 
Muk;gpf;Fk;. 

,t;tPu;g;G tpirahdJ xd;iwnahd;W tpyfp tpuptile;J nrd;w 
mz;lj; njhFjpfis cau; Ntfj;Jld; xd;W Nru;f;Fk;. 

,t;tpjk; Ruq;Fk; gpugQ;rk; gjhu;j;jq;fis cau; mOj;jj;jpw;F 
cl;gLj;jp ngUntbg;gpd; NghJ fhzg;gl;lJ Nghy; Jzpf;iffspd; 
fyit epiyia milAk;. 

njhlu;e;J epfOk; Big–Crunch vdg;gLk; mjp jPtpu RUq;fyhy; Xu; cau; 
mZ (SuperAtom) epiyia milAk; gpugQ;rk; me;epiyapy; kPz;Lk; 
xU ngUntbg;ig cUthf;Fk;. 

Kd; Nghd;Nw midj;J nraw;njhlu;fSk; Kiwahf epfOk;. 
 
Qhapw;Wj; njhFjpAk;> Gtp cUthf;fKk;  
 
kdpj mwpT tpUj;jpapd; gq;fspg;G tpQ;Qhd mwpTj;Jiw kpfg;ngUk; 
gzpapid ey;fp tUk; ,t;Ntisapy;; ‘Qhapw;Wj;njhFjpapd; 
mikg;Gk; Gtp cUthf;fKk;’ vDk; jiyg;gpy; tpQ;Qhd Kiwapy; 
Nehf;fg;gLfpd;wJ. ngsjPfg; Gtpapaypd; kiwe;jpUe;j cz;ikfs; 
,d;iwa tpQ;Qhd tpUj;jpapd; fhuzkhf ntsptuj; 
njhlq;fpAs;sd. Qhapw;Wj; njhFjpapy; gpugQ;rj;jpd; mw;Gjj;jd;ik 
gw;wp Nehf;Ftjpy; Gtpapay; Jiw Kd;dpw;fpd;wJ. gue;J tpupe;J 
fhzg;gLk; mz;lj;jpy; Qhapw;Wj; njhFjp vd;gJ Qhapw;iw(#upad;) 
ikakhff; nfhz;L ePs; tl;lg; ghijapy; Rw;wp tUk; 08 
Nfhs;fisAk; (Gjd;> nts;sp> Gtp> nrt;tha;> tpahod;> rdp> 
ANuhd];> neg;bA+d;). NkYk; ,f;NfhSf;F cupj;jhd 32 cg 
Nfhs;fisAk; ,yl;rf;fzf;fhd ghiwj;Jz;LfisAk; 
gy;yhapuf;fzf;fhd thy; nts;spfisAk; jd;dfj;Nj nfhz;L 
tyk; tUtJ ,jd; rpwg;gk;rkhFk;. 
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Qhapw;Wj; njhFjpapdJk; GtpapdJk; cw;gj;jp vt;thW epfo;e;jJ 
vd;gjw;F fhyj;jpw;F fhyk; gy;NtW mwpQu;fshy; fUj;Jf;fs; 
Kd;itf;fg;gl;lJ. ,t;thW ntspaplg;gl;l fUJNfhs;fis fhy 
mbg;gilapy;; Gjpa fUJNfhs;> gioa fUJNfhs; vd ,Utifahf 
Nehf;fg;gLfpd;wJ. ,jpy; gioa fUJNfhs;fis Kd;itj;j 
mwpQu;fshf ,khYNgd;> fhz;gpad;> i]k;d;wp> yhg;Ny];> rk;gu;tpd;> 
Nkhy;ud;> gpq;nfw;wd;> nrl;];gpj;> N[k;];fpq;];> my;Gul;n[g;up 
Nghd;Nwhu; gpujhdkhf fUjg;gLfpd;wdu;. 1745 ,y; ,Ue;J 1929 Mk; 
Mz;Ltiu ,t;twpQu;fsJ fUJNfhs; Qhapw;Wj; njhFjp gw;wp 
gpu];jhgpf;fg;gl;bUe;jJ. Mdhy;> tsu;e;J tUk; etPd cyfpy; gioa 
fUJNfhs;fSf;F khw;wkhf 1936 Mk; Mz;by; ,Ue;J Gjpa 
fUJNfhs;fSk; ntsptuj; njhlq;fpd. nyhd;it];> ghdhu;jp> 
XNlhrpkpj;> Fapg;gu;> gpnul; n`hapy; Nghd;w mwpQu;fshYk; Gjpa 
fUJNfhs;fs; Kd;itf;fg;gl;ld. ,J kl;Lky;yhky; Qhapw;Wj; 
njhFjpapd; Njhw;wg;ghl;bw;F Mjhukhf mike;j tpirfspd; 
mbg;gilapYk;> cl;Gw> ntspg;Gw njhlu;G tpirfs; %yKk; 
Qhapw;Wj; njhFjpapd; Nfhs;fs; cUthapd vd;w fUj;Jk; gpujhdkhf 
nfhs;sg;gLfpd;wd. cl;Gwtpir %yk; vt;thW Nfhs;fs; cUthdJ 
vd;gjw;F Mjpr;#upad; cl;Gwtpir fhuzkhf ntbj;jjhy; my;yJ 
jpuz;ljhy; cUthdNj Qhapw;iwr; Rw;wp cs;s Nfhs;fs; vdf; 
$Wfpd;wJ. Mdhy; ntspg;Gw tpir vDk; NghJ Mjpr;#upadpy; 
Gwj;Njh cs;s gpwpnjhU el;rj;jpuj;jpd; mZf;fspdhy; my;yJ 
Nkhjypdhy; Vw;gl;l ntspg;Gw tpirfspd; rpijtpd; fhuzkhfNt 
Nfhs;fs; gpwe;jd vd;w fUj;Jk; ntspaplg;gl;lJ. ,f;fUj;Jk; 
nrwptpd; mikg;gpNy NkhJiff; fUJNfhSk;> Gif  
cUf;fUJNfhSk;> ngUf;Ff; fUJNfhSk; jdpj;jdpahf 
Muhag;gLfpd;wJ. 

 

ghy;tPjp(The Milky Way) 

vkJ Qhapw;Wj; njhFjpia cs;slf;fpajhf mikAk; nts;SLj; 
njhFjpNa ghy;tPjp vdyhk;. ,jid Mfha fq;if vdTk; miog;gu;. 
,jd; tpl;lk; xU ,yl;rk; xspahz;LfshfTk; mjd; jbg;G 15000 
xspahz;LfshfTk; tpsq;Ffpd;wJ. ghy; tPjp xU RUspAUthd 
nts;SLj; njhFjpahFk;. ika tl;lj;jl;ilAk;> tl;lj;jl;bypUe;J 
vOe;J mjidr; Rw;wp mikAk; Gaq;fisAk; nfhz;ljhff; 
fhzg;gLfpd;wJ. gf;fj;Njhw;wj;jpy; ikag;gFjp Gilj;j 
jl;ilahf;fg;gl;l gupjp tl;lj;jpid xj;jjhff; fhzg;gLfpd;wJ. ika 
tl;lj; jl;bYk;> Gaq;fspYk; gy gpy;ypad; vz;zpf;ifapy; cLf;fs; 
gutpAs;sd. Gaq;fspy; mikAk; cLf;fSf;fpilNa thAf;fs;> 
Jzpf;iffs; vd;gd mlu;e;J gutpf; fhzg;gLfpd;wd. ghy; tPjp 100>000 
xspahz;Lfs; tpl;lj;ij cilajhff; fhzg;gLfpd;wd. 
ikag;gFjpapy; mjd; jbg;G 15>000 xspahz;Lfs; MFk;. ghy;tPjpapd; 
ikaj;jpy; ,Ue;J 30>000 xspahz;Lfs; njhiytpy; mjd; 
Gankhd;wpy; vkJ Qhapw;Wj; njhFjp mikfpd;wJ. nts;SLj; 
njhFjpfs; Gtpapy; ,Ue;J kpfj; njhiytpy; mike;Js;sd. vdpDk; 
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vkJ fz;Zf;Fj; njupaf; $ba ,uz;L nts;SLj; njhFjpfs; 
mike;js;sd. 

1.me;jpNuhkplh nts;SLj; njhFjp (Andromeda Galaxy) 

2.kfyd; Kfpy; nts;SLj; njhFjp (MagalenicCloud) 

RUsp tbtkhd nts;SLj; njhFjpfSld; ePs;tl;l tbt> xOq;fw;w 
tbtq; nfhz;l nts;SLj; njhFjpfSk; fhzg;gLfpd;wd. 

cLf;fs; (The Stars) 

cLf;fs; Ijurd;> `Pypak; thAf;fshy; MdJ. jkJ ikag;gFjpapy; 
ngUksT fUr;rf;jpiag; gpwg;gpf;fpd;w Ra xspiaAk;> cau; 
ntg;gepiyiaAk; cila gpukhz;lkhd thAf;Nfhsq;fshf 
cLf;fs; fUjg;gLfpd;wd.cLf;fspd; ikag;gFjpapy; fUe;jhf;fq;fs; 
njhlu;e;Jk; epfo;e;jtz;zk; cs;sd. ,f;fUe;jhf;fq;fshy; 
gpwg;gpf;fg;gLk; kpfg; ghupa mstpyhd rf;jpahdJ ntg;gkhfTk;> 
xspahfTk; NtW rpy fl;Gydhdhj fjpu;fshfTk; 
ntsptplg;gLfpd;wJ. ,jd; tpisthf cLf;fs; kpFe;j xspiaAk;> 
cau; ntg;gj;ijAk; ciladthf tpsq;Ffpd;wd. cLf;fspy; ,Ue;J 
tUk; xspahdJ Gtpapd; tspkz;lyj;;jpy; epfOk; tspairTfshy; 
tpyfyilar; nra;ag;gLfpd;wJ. ,f;fz Neu tpyfy;fspd; 
tpisthfNt cLf;fs; ,ilapl;l xspu;itf; fhl;Lfpd;wd. 
tspairTfs; FWf;fPL nra;ahj NghJ cLf;fs; rpwpJ Neuj;jpw;F 
rPuhd xspu;itf; fhl;Lk; re;ju;g;gq;fisAk; ehk; mtjhdpf;fyhk;. 
cLf;fspd; ntg;gepiyfSf;F Vw;gNt epw NtWghLfs; 
fhzg;gLfpd;wd. ,jw;Nfw;g cau; ntg;gepiyiaf; nfhz;l cLf;fs; 
ePy epwj;ijf; nfhz;ldthfTk; ntg;gepiy Fiwe;J nry;Yk; 
xOq;fpy; ntz;zPyk;> nts;is> kQ;ry;> nrk;kQ;ry; 
epwq;fSilaitahfTk; mikfpd;wd. Fiwe;j ntg;gepiyiaf; 
nfhz;l cLf;fs; rptg;G epwKiladthff; fhzg;gLfpd;wd 

#upad; (The Sun) 

gpugQ;rj;jpd; Muk;gj;jpy; ,Ue;J Vwf;Fiwa 10 gpy;ypad; tUlq;fspy; 
#upaDk; Qhapw;Wj; njhFjpAk; Njhw;wk;ngw;wd. jw;NghJ #upadpd; 
taJ 4.6 gpy;ypad; tUlq;fshFk;. ,jd; MAl;fhyk; 10 gpy;ypad; 
tUlq;fs;. ,jd; Mf;ff;$Wfshf Ijurd; 91 tPjKk; `Pypak; 9 
tPjKk; 1392000 fpNyh kPw;wu; tpl;lKk; nfhz;lJ. ,jd; Nkw;gug;;G 
ntg;gepiy 19000°F MFk;. cl;ghfj;jpd; ntg;gepiy 14 kpy;ypad;°C 
MFk;. #upaDf;Fk; Gtpf;Fk; ,ilapy; cs;s Jhuk; 147.4 kpy;ypad; 
fpNyh kPw;wuhFk;. 
 
#upadpd; Row;rpf; fhyk; 
Gtpiag; Nghd;Nw #upaDk; jd; mr;R gw;wpr; Roy;fpd;wJ. #upadp;d; 
Row;rp tpNehjkhdJ. ,r;Row;rp Gtpapd; Row;rp Nghy rPuhf 
miktjpy;iy. #upadpd; ntt;NtW ghfq;fs; ntt;NtW Ntfj;jpy; 
Roy;fpd;wd. #upad; xU thAf; Nfhsk; vd;gjdhy; ,j;jifa Row;rp 
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rhj;jpakhfpd;wJ. #upad; jd; kj;jpa Nfhl;Lg;gFjpapy; cau; Row;rp 
Ntfj;jpidf; fhl;Lfpd;wJ. ,t;Ntfk; mjdl KidTfis Nehf;fp 
Fiwe;J nry;fpd;wJ. kj;jpa Nfhl;Lg; gFjpapy; #upadpd; Row;rp 
Ntfk; 2KM/s MFk;. 
 
#upaGs;spfs;(Sunspot) 
#upa Nkw;gug;gpy; Njhd;Wk; ntg;gepiy Fiwe;j Gs;spg; gpuNjrq;fs; 
#upa Gs;spfs; vdg;gLk;. #upa Gs;spfspy; ntg;gepiy 4000oC tiu 
tPo;r;rpailfpd;wJ. #upa Gs;spfs;; Njhd;Wk; NghJ #upa Nkw;gug;gpy; 
ngUk; #whtspfs; Njhd;Wfpd;wd. 
 
re;jpudpd; Njhw;wk; 
Gtpapd; Jizf;Nfhshf tpsq;Ffpd;w re;jpud; Gtpapy; ,Ue;J 384>900 
fpNyh kPw;wu; Jhuj;jpy; ,Uf;fpd;wJ. ,jd; Row;rpf;fhyk; 27.32 Gtp 
ehl;fshFk;. re;jpudpd; gfy; Neu ntg;gepiy 130°𝐶 MfTk; ,uT Neu 
ntg;gepiy 170°𝐶 MfTk; NtWgLfpd;wJ. ,jd; <u;g;G tpir GtpaPu;g;gpd; 
1:6 gq;fhf mikfpd;wJ. Gtp Njhd;Wtjw;F fhuzkhf ,Ue;j thA 
Nkfq;fNs re;jpud; Njhd;wTk; fhuzkhf mike;jJ. re;jpuDf;F Ra 
xsp fpilahJ. Mjd; xspAk;> xspu;Tk; #upadplkpUe;J 
gpujpgypf;fg;gLtNjahFk;. re;jpud; xU Fspu;r;rpahd NfhshFk;. 
re;jpudplkpUe;J Gwg;gLk; Xu; xspf;fjpuhdJ 11/4 tpdhbfspy; G+kpia 
te;jilAk;. re;jpud; Nkw;fpypUe;J fpof;fhf G+kpia 271/3 ehl;fspy; 
xU Kiw Rw;wp tUfpd;wJ. ,t;thW mJ G+kpiar; Rw;wp tUk; NghJ 
mjd; xU gFjpapy; kl;Lk; #upadpd; xspgLk;. G+kpapy; ,Ue;J 
ghu;f;Fk; NghJ xsptpOk; mg;gFjp kl;LNk Gyg;gLk;. mkhthirf;F 
gpwF xsptpOk; gFjpapd; msT mjpfupj;Jf; nfhz;Nl NghFk;. 
ngsu;zkpad;W KO re;jpuDk; GtpapypUe;J fhZk; NghJ xspNahL 
njupAk;. ngsu;zkpf;Fg; gpwF re;jpudpd; xsp kpf;f gFjpapd; msT 
gbg;gbahff; Fiwtile;J nfhz;Nl nry;Yk;. mLj;j mkhthirapy; 
kPz;Lk; re;jpud; fz;Zf;Fg; Gyg;gLtNjapy;iy. Mkhthir Kjy; 
ngsu;zkp tiuapyhd fhyk; tsu;gpiw MFk;. ngsu;zkp Kjy; 
mkhthir tiuapyhd fhyk; Nja;gpiwahFk;. 

re;jpud;> G+kp> #upad; Mfpatw;wpd; njhlu;G epiyiag; nghWj;J 
re;jpuf; fiyfs; tsu;tJk;> Nja;tJ Nghd;Wk; Njhd;Wfpd;wd. 
re;jpudpd; xU ghjpapy; kl;LNk #upadpd; xsp gpujpgypf;fpd;wJ. vdNt 
mjd; xU ghjp vg;NghJk; ,Ul;lhf ,Uf;Fk;. mkhthirad;W 
re;jpudpd; ,Ul;lhd miug;gFjp G+kpf;F vjpNu mikfpd;wJ. 
ngsu;zkpad;W re;jpudpd; ntspr;rkhd gFjp KOtJk; Gyg;gLfpd;wJ. 
mkhthir fope;j vl;lhtJ ehspYk;> 22 tJ ehspYk; re;jpudpd; 
xspahd gFjpapy; ghjpasT G+kpapy; ,Ue;J ghu;f;Fk; NghJ Gyg;gLk;. 
vdNt re;jpud; miutl;lkhff; fhzg;gLk;. #upad;> G+kp ,uz;Lk; 
re;jpudpd; xNu gf;fj;jpy; xNu Nfhl;by; mikAk; NghJ ngsu;zkp 
vw;gLfpd;wJ. tsu;gpiw> Nja;gpiw khw;wq;fs; xU Rw;W mika 27½ 
ehl;fs; MFk;. G+kpAk;> #upaDk; xNu Neu;Nfhl;by; re;jpudpd; ,U 
vjpu;g;gf;fq;fspy; mikAk; NghJ mkhthir Vw;gLfpd;wJ. 
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re;jpudpd; Row;rpf; fhyk;  
re;jpudpd; Row;rpf; fhyk; 27.32 Gtp ehl;fshFk;. ,J 27 ehs; 07 
kzpj;jpahyak;> 43 epkplk; 11.47 nrf;fd;fshf mikfpd;wJ. re;jpud; 
Row;rpf;Fk;> Rw;Wiff;Fk; vLf;Fk; fhyq;fs; rkkhdjhFk;. re;jpud; 
xU Rw;Wiff;F vLf;Fk; fhyNk xu re;jpu khjk; (Lunar Month) 
vdg;gLfpd;wJ.  re;jpudpd; Row;rpAk;> Rw;WifAk; rk fhyj;jpy; 
epfo;tjhy; re;jpudpd; xU gf;fk; kl;LNk vg;nghOJk; Gtpia Nehf;fp 
mikfpd;wJ. GtpapypUe;J Nehf;Fk; xUtUf;F re;jpudpd; 
kWgf;fj;ij xU NghJk; fhz KbahJ. 
 
tw;Wg; ngUf;if Vw;gLj;Jtjpy; re;jpudpd; gq;fspg;G 
Fwpg;gpl;l fhyg;gFjpapy; fly; kl;lj;jpy; Vw;gLk; tl;l xOq;fpw;Fupa 
cau;r;rpAk;> jho;Tk; tw;Wg; ngUf;F vdg;gLk;. tw;Wg; ngUf;if 
Vw;gLj;Jtjpy; re;jpudpd; <u;g;G tpirNa ngUk; gq;fspg;Gr; nra;fpd;wJ. 
#upadpd; <u;g;Gtpir> Gtpr;Row;rpapdhy; Vw;gLk; ika ePf;f tpir 
vd;gdTk; tw;Wg;ngUf;fpy; gq;fspg;Gr; nra;Ak; fhuzpfshFk;. 

ehshe;jtw;Wg;ngUf;fpy;re;jpudpd;jhf;fk; 
Gtp kj;jpa Nfhl;il mz;kpj;j gFjpfspy; ehshe;jk; ,U cau; 
tw;Wg;ngUf;FfSk; (Hightides), ,U jho; tw;Wg; ngUf;FfSk; 
(Lowtides) epfo;fpd;wd. Gtpapy; re;jpuDf;F Neuhf mikAk; fly;> 
rKj;jpuq;fspy; re;jpudpd; <u;g;G tpir fhuzkhf Xu; cau; 
tw;Wg;ngUf;F epfOk;. mNjNtis mjd; vjpu;Gwkhf ikaePf;f 
tpirapdhy; J}z;lg;gl;l Xu; cau; tw;Wg;ngUf;F epfOk;. ,t;Tau; 
tw;Wg;ngUf;F gpuNjrq;fSf;F ,ilg;gl;l gpuNjrq;fspy; ,U jho; 
tw;Wg;ngUf;F epfOk; 

khjhe;j tw;Wg;ngUf;fpy; re;jpudpd; jhf;fk; 
 
khjhe;jk; ,U tifahd tw;Wg;ngUf;Ffs; epfo;fpd;wd. 
1-Spring tide 
2-Neap tide 
GJr;re;jpu ehl;fspYk;> G+uz re;jpu ehl;fspYk; Spring tide 
Vw;gLfpd;wJ. ,e;ehl;fspy; #upad;> re;jpud;> Gtp vd;gd Neu;Nfhl;by; 
mikfpd;wd. re;jpudpd; <u;g;G tpirAk;> #upadpd; <u;g;G tpirAk; xNu 
Nfhl;by; miktjhy; ,itapuz;bdJk; tpisAs; <u;g;ghy; kpf 
cau;tw;Wg; ngUf;F epfOk;. miur;; re;jpu ehl;fspy; Neap tide 
Vw;gLfpd;wJ. ,e;ehl;fspy; Gtp> #upad;> re;jpud; vd;gd 
nrq;Nfhzkhf mikfpd;wd. ,e;epiyapy; re;jpudpd; <u;g;Gk;> #upadpd; 
<u;g;Gk; nrq;Fj;jhf njhopw;gLtjdhy; cau; tw;Wg;ngUf;F 
FiwthfepfOk;. ,e;epiyapy; ,U cau;tw;Wg; ngUf;Fg; Gs;spfSk; 
jkJjho; kl;lj;ij mila ,U jho; tw;Wg;ngUf;Fg; Gs;spfSk; jk; 
mjp cau; kl;lj;ij milAk;. 
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thy; el;rj;jpuk; 
thy; el;rj;jpuk; vd;gJ #upaidr; Rw;wp ePs;tl;lg; ghijapy; Rod;W 
nry;fpd;w xU rpW jplg;nghUshFk;. ,it #upa kz;lyj;jpy; mq;fk; 
tfpf;Fk; rpW Nfhs;fshFk;. ,tw;wpw;F ePz;l> Fwfpa thy; gFjp 
cz;L. ,it ePs; tl;lg; ghijfspy; efu;fpd;wd. ,it kpfTk; 
mupjhTk;> jpBnudTk; Njhd;Wfpd;wd. ,it jpBnud Xu; xspj;; 
jPw;wyhf xU rpy tpdhbfSf;F kl;Lk; ePbf;Fk;. 
N`yp vd;w thdpay; mwpQu; jhd; thy; el;rj;jpuq;fis Kjd;Kjypy; 
fz;lwpe;jhu;. thy; el;rj;jpuq;fs; #upaidr; Rw;wp tyk; tUtjdhy; 
xNu rPuhd ,ilntsp Neuq;fspy; ek; fz;fSf;Fg; Gyg;gLfpd;wd. 
Rkhu; 7 kpy;ypad; Mz;LfSf;F Kd;G #upad; Nkfk; Nghd;w xU 
neGyhtpd; topNa nrd;w NghJ thy; el;rj;jpuq;fs; 
Njhd;wpapUf;fyhnkd fUjg;gLfpd;wJ. ,it #upaDila <u;g;Gr; 
rf;jpahy; #upa kz;lyj;jpw;F <u;f;fg;gLtJz;L. rpy rkak; #upa 
kz;lyj;jpypUe;J tpyfpAk; nry;tJz;L. thy; el;rj;jpuq;fs; ntF 
Ntfkhf gazk; nra;tjhy; thdj;jpy; mit kpff; Fwfpa fhyj;jpw;F 
kl;LNk fhzg;gLfpd;wd. 
 
vupel;rj;jpuk; 
vupel;rj;jpuk; my;yJ vuptpz;kPd;fs; vd;git Gtpia Nehf;fp 
Ntfj;Jld; tpOfpd;w rpW jplg;nghUl;fshFk;. #upa kz;lyj;jpy; 
,it Nfhbf;fzf;fhf cs;sd. ,tw;wpy; rpy #upaidr; Rw;wp 
tUfpd;wd. ,it Gtpf;F mUfpy; tUk; NghJ Gtp <u;g;G tpirapdhy; 
<u;f;fg;gLfpd;wd. mg;NghJ tspkz;lyj;jpw;Fs; EioAk; NghJ 
Vw;gLfpd;w cuha;tpdhy; ,tw;wpYs;s jplg;nghUl;fs; gpufhrkhf 
vupe;J rhk;gyhfpd;wd. ,e;j xsp xU nehbg;nghOjpy; kiwfpd;wJ. 
,jid vupel;rj;jpuk; my;yJ neUg;Gg; ge;J vd;fpd;Nwhk;. 

tpz;fw;fs; 

#upa kz;lyj;jpd; rpWNfhs;fspy; ,Ue;J gpupe;J Gtpia milfpd;w 
jplg;nghUl;fspy; rpwpait tspkz;lyj;jpy; vupe;J rhk;gyhfpd;wd. 
ngupakw;Wk; vupahj jplg;nghUl;fs; mg;gbNa Gtpapd; Nky;tpOfpd;wd. 
,it tpz;fw;fs; vdg;;gLk;. ,it Gtpia milAk; NghJ xspAld;; 
,b Nghd;w XirAk; Nfl;gJz;L. Gtpapd; kPJ tpOk; tpz;fw;fs; kpfg; 
ngupadthf ,Ue;jhy; mit tpOe;j ,lj;jpy; Fopfs; VwgLfpd;wd. 
,it vupel;rj;jpu tha;fs; vdg;gLk;. Gtpapd; cs;sikg;ig 
mwptjw;Fk; ,J cjTfpd;wJ. 

Gtpj; njhFjp (The Geo System)  

Qhapw;Wj; njhFjpapd; xU cg njhFjpahf vkJ Gtpj; njhFjp 
fhzg;gLfpd;wJ. vkJ g+kp ntt;NtW Ntfq;fspy; Rw;wpf; nfhz;Lk;> 
Rod;W nfhz;Lk; #upa FLk;gj;NjhL Nru;e;J Fwpg;gpl;l xU jpirapy; 
gazpj;Jf; nfhz;bUf;fpd;wJ GtpahdJ Muk;gj;jpy; neUg;Gg; ge;jhf 
,Ue;jJ. gpd;du; gbg;gbahff; Fspuile;J> ,Wf;file;J mjd; 
NkNyhlhd GtpNahl;by; jfLfs; kw;Wk; cg jfLfs; xd;W Nru;e;J 
jplk; ngw;wJ. ,t;thW jplk; ngw;whYk; Muk;gj;jpy; Vuhskhd 
vupkiyfs; Njhd;wp Gtp Nkw;gug;gpy; NtWgl;l ghiwfSld; $ba 
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kiyfs;> cau; gFjpfs; cUg;ngwf; fhuzkhfpaJld; Muk;g 
tspkz;ly thAf;fspYk; nry;thf;Fr; nrYj;jpaJ. Fwpg;ghf Muk;g 
Mjp vupkiyf; Fok;G ,WfpNa fz;lq;fSld; $ba jfLfs; 
cUg;ngwf; fhuzkhfpaJ. mj;NjhL G+kpapy; rKj;jpuq;fs; 
cUg;ngwTk; vupkiy ntbg;Gf;fNs fhuzkhFk;. mjhtJ 
jw;fhyj;ijg; Nghyy;yhJ G+kp Njhd;wpa fhyg;gFjpapy; (G+kpapd; 
jfLfs; ,Wf;fkile;J nfhz;bUe;j ePl;rp ngw;w fhyg;gFjpapy;) 
G+kpapd; mNdf ghfq;fspy; njhlu;r;rpahf vupkiyfs; ntbj;Jf; 
nfhz;Nl ,Ue;Js;sJ. ,jdhy; mjpfsT tpN\lkhf ePuhtpAk; 
Vida thAf;fSk; ntspahfpf; nfhz;Nl ,Ue;Js;sJ. ghupasthd 
ePuhtpapd; xLf;fk; fhuzkhf gy kpy;ypad; tUlq;fs; njhlu;e;j 
ngUkiotPo;r;rpapd; fhuzkhf rKj;jpuq;fs; Njhw;wk; ngw;wd. Muk;g 
tsp kz;lykhdJ Ijurd; (H) Nru;itfshd (H2, NH3, CH4, H2O) 
Mfpatw;Wld; vupkiy %yk; fpilf;fg;ngw;w CO2 Iak; nfhz;N;l 
fhzg;gl;lJ. vt;thwhapDk;; ,d;iwa xl;rprDk; (O2) #upadplkpUe;J 
tUk; Gw Cjhf;fjpu;fisj; jLf;Fk; XNrhDk; (O3) Rkhu; 2.5 gpy;ypad; 
tUlq;fSf;F Kd;du; ,aw;ifj; njhopw;ghLfshy; Njhw;wk; 
ngw;wjhFk;. 

 
GtpahdJ NtWgl;l %yfq;fspd; Nru;f;ifapdhy; cUg;ngw;wjhFk;. 
,J ngUk;ghYk; rpypf;fd; (Si), ,Uk;G (Fe), mYkpdpak; (Al),  Nrhbak; 
(Na), kf;dPrpak; (Mg), nghl;lhrpak; (K), xl;rprd; (O2) Nghd;w NtWgl;l 
%yfq;fisAk;> NtWgl;l mZf;fl;likg;Gf;fisAk; nfhz;l 
fdpg;nghUl;fs; kw;Wk; NtWgl;l jfl;Nlhl;lr; nraw;ghLfspdhy; 
kw;Wk; vupkiyg;ghiwfs; vd;gtw;wpdhYk; cUthf;fg;gl;l xU 
njhFjpNa GtpahFk;. G+kpahdJ cUz;ilahf ,Ue;jhYk; mjd; 
tlf;Fk;> njw;Fk; jl;ilahdJ. mjdhy; tlf;F njw;fhd KidT 
tpl;lk; 12>714 fpNyh kPw;wufshf ,Uf;f> fpof;F Nkw;fhd tpl;lk; 43 
fpNyhkPw;wu;fs; mjpfkhf 12>757 fpNyh kPw;wu;fshf fhzg;gLfpd;wJ. 
 
Gtpapd; ,af;fq;fs ; 
 
G+kpapd; ,U Kf;fpa ,af;fq;fshf Gtpr; Row;rp kw;Wk; Gtpr; Rw;Wif 
fhzg;gLfpd;wJ. 
  
2.2 Gtpr; Row;rp 
 
Gtp jd;idj; jhNd Roy;tij Gtpr;Row;rp vdg;gLk;. Gtp 
jd;idj;jhNd xU Kiw Roy;tjw;F Rkhu; 24 kzp Neuk; 
(23hours56minutes04.09053seconds)–xU ehs; nry;fpd;wJ. G+kpahdJ 
Nkw;F- fpof;fhfNt Roy;fpd;wJ. Nfhs tbtkhd G+kpahdJ xU 
fw;gid mr;rpd; kPJ Roy;fpd;wJ. xU Row;rpia 24  kzp Neuj;jpy; 
Kbf;fpd;wJ. kpff; Fiwe;j ePsKila tpl;lj;jpd; kPJ xNu rPuhf G+kp 
Rod;W tUtjw;F Row;rp (Rotation) vdg;gLk;. ,J Nkw;fpypUe;J 
fpof;fhf fbfhu vjpu;r;Row;rp Kiwapy; Roy;fpd;wJ. ,g;Gtpr; 
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Row;rpapdhy; ,lj;jpw;fplk; Neu NtWghL Vw;gLfpd;wJ. Gtp Nfhs 
tbtkhifapdhy; #upadpd; jpiria Nehf;fpa gFjpfSf;F gfy; 
NeukhfTk;> kWGwj;jpw;F (#upaid Nehf;fhj gFjp) ,uT NeukhfTk; 
fhzg;gLfpd;wJ. Gtpr;Row;rp Nkw;fpypUe;J fpof;fhf ,lk;ngWtjhy; 
fpof;F nel;lhq;Ffspy; mike;Js;s ehLfSf;F Kjypy; #upad; 
cjakhFk;. mjw;Nfw;g gpuNjr Neu NtWghLfs; Vw;gLk;. G+kpapd; 
Row;rpahdJ gUt fhyq;fs; Vw;glf; fhuzkhfpd;wd. G+kp 
RoyhjpUf;Fkhapd; #upaDf;F vjpNuAs;s gFjpfs; njhlu;e;J 
nkd;NkYk; ntg;gkile;J nfhz;NlapUf;Fk;. mq;F vg;NghJk; 
gfyhfNtapUf;Fk;. kWgf;fj;jpYs;s gFjpfs; vg;NghJk; 
,uthfNtapUf;Fk;. G+kpapd; Row;rp fhuzkhfNt gfYk;> ,uTk; khwp 
khwp Vw;gLfpd;wd. JUtg; gFjpfs; kl;Lk; ,jw;F tpjptpyf;fy;y. tl 
JUtj;jpy; Nfhilg; gUtj;jpy; 24 kzp NeuKk; njhlu;e;J 
gfyhfNtapUf;Fk;. gy thuq;fSf;F #upad; cjpg;gNjapy;iy. 
,Ul;lhfNtapUf;Fk;. mNj rkaj;jpy; njd; JUtj;jpy; ,jw;F Neu; 
vjpuhd gUt epiyfs; epyTfpd;wd. 

 

Gtpapd; mr;R rha;T 

Gtpapd; mr;R Neuhdjy;y. fpilahf 66 1/2o MfTk; nrq;Fj;jhf 23 
1/2o MfTk; rhu;e;jpUf;fpd;wJ. Gtpapd; mr;R Neuhf ,Uf;Fkhdhy; 
Gtpapy; vy;yh ,lq;fspYk; Mz;L KOtJk; xt;nthU ehSk; khwp 
khwp 12 kzp Neuk; gfyhfTk;> 12 kzp Neuk; ,uthfTk; ,Uf;Fk;. 
xt;nthU ehSk; #upad; xNu Neuj;jpy; cjpj;J xNu Neuj;jpy; 
kiwAk;. Mdhy; mr;R rha;e;jpUg;gjdhy; gfy;> ,uT nghOJfspy; 
khWghLfs; mikfpd;wd. ,jdhy; gUt fhyq;fs; Vw;glf; 
fhuzkhfpd;wd. 
 
Gtpr;Rw;Wif 
Gtp jdJ mr;rpy; jd;idj; jhNd Rw;wpf; nfhz;L #upaidAk; Rw;wp 
tUjy; Gtpr;Rw;Wif vdg;gLk;. mg;gazg; ghij Gtp xOf;Fg; ghij 
vd;gu;. ,J ePs; tl;l tbtkhdJ. Gtp jdJ xOf;fpy; #upaidr; Rw;wp 
tu vLf;Fk; fhyk; 365 ehs;fs; 6 kzpj;jpahyq;fs; MFk;. ,e;j 6 
kzpj;jpahyq;fs; Nru;e;J ehd;F Mz;LfSf;F xU Kiw 366 ehl;fs; 
nfhz;l yPg; tUlk; Vw;gLfpd;wJ. Gtp #upaidr; Rw;wp tUtjdhy; 
Mz;bd; ntt;NtW fhyg;gFjpfspy; tl tiiuf;Nfhsk>; njd;diuf; 
Nfhsk; vd;gtw;wpy; gUt fhyq;fs; Vw;gLk;. cjhuzkhf [_d; 21 
Mk; jpfjp flff; Nfhl;by; #upad; cr;rk; nfhLf;Fk; NghJ tltiuf; 
Nfhsj;jpy; NfhilAk;> njd;diuf; Nfhsj;jpy; khup fhyKk; 
epfOk;.GtpahdJ jd;idj; jhNd Rw;wpf; nfhz;L ePs;tl;lg; ghijapy; 
#upaidr; Rw;wpg; gazk; nra;tjdhy; tltiuf;Nfhsk;> 
njd;diuf;Nfhsk; vd;gtw;wpy; #upad; cr;rk; nfhLf;Fk; tpjk; 
NtWgLk;. #upad; flf kw;Wk; kfuf; Nfhl;by; cr;rk; nfhLj;jy; 
#upa fzepiyf; fhyk; vd;Wk;> #upad; kj;jpa Nfhl;by; cr;rk; 
nfhLj;jy; rktpuhf;fhyk; vd;Wk; miof;fg;gLk;. kj;jpa Nfhl;Lg; 
gpuNjrq;fspy; gUt fhyq;fisj; njspthf fhz KbahJ. Mdhy; 
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,il> cau; mfyhq;Fg; gpuNjrq;fspy; gUt fhy NtWghLfis 
Kidg;ghf ,dq; fhzyhk;. 

#upa fzepiy Neuk; 

brk;gu; khjk; 22 Mk; jpfjp #upad; kfuf; Nfhl;bw;F cr;rk; 
nfhLg;gJld; mJ khupr; #upa fzepiyf; fhyk; vdTk; 
miof;fg;gLk;. [_d; khjk; 21 Mk; jpfjp #upad; flff; Nfhl;bw;F 
cr;rk; nfhLg;gJld; mJ Nfhilr; #upa fzepiyf; fhyk; vdTk; 
miof;fg;gLk;. #upad; kj;jpa Nfhl;bw;F cr;rk; nfhLf;fpd;w khu;r; 
21> nrg;nlk;gu; 23 Mfpa rktpuhf; fhyq;fspy; Gtpapd; mfyf; 
NfhLfs; midj;jpYk; ,uT> gfy; rkkhf 12 kzpj;jpahyq;fshff; 
fhzg;gLk;. flff; Nfhl;bw;F #upad; cr;rk; nfhLf;fpd;w [{d; 21 
Mk; jpfjpapd; NghJ tl miuf; Nfhsj;jpy; gfw; fhyk; ePz;ljhfTk;> 
njd; miuf; Nfhsj;jpy; gfw;fhyk; FWfpajhfTk; fhzg;gLk;. kfuf; 
Nfhl;bd; kPJ #upad; cr;rk; nfhLf;fpd;w brk;gu; 22 ,y; njd;diuf; 
Nfhsj;jpd; gfw; fhyk; ePz;ljhf miktJld; tl miuf; Nfhsj;jpy; 
gfw; fhyk; FWfpajhfTk; mike;jpUf;Fk;.#upa fzepiy 
Neuq;fSk;> rktpuhf; fhyq;fSk;; tUlj;jpd; gUt fhyq;fSld;;; 
Neubahd njhlu;gpidf; nfhz;Ls;sd. ,t;thW xU tUlfhyj;jpy; 
#upad; cr;rk; nfhLj;jy; mfyf; NfhLfSf;F Vw;g NtWgLtjdhy; 
xd;Wf;nfhd;W khWgl;l fhyepiy mk;rq;fisf; nfhz;l gUt 
fhyq;fs; cUthfpd;wd. gUt fhy khw;wq;fis kj;jpa Nfhl;bw;F 
NkNyAs;s gFjpfspy; njspthf mtjhdpf;f KbAk; 

gUtfhyq;fs; 

Gtpr;;Rw;Wifapdhy; gUt fhyq;fshd tre;j fhyk; (Spring), Nfhil 
fhyk; (Summer),  ,iyAjpu;fhyk; (Autumn), Fspu;fhyk; (Winter) vd;gd 
Njhd;Wfpd;wd. gUtq;fspd; khWghL Rw;Wg;Gwr; #oypy; 
gpujpgypf;fpd;wJ. tre;j fhyk; Jtq;Fk; NghJ nrbfSk;> kuq;fSk; 
ePz;l Fspu;fhy Xa;tpypUe;J tpopj;njOfpd;wd. GJ ,iyfs; jspu; 
tpLfpd;wd. Nfhilapy; jhtuq;fs; Kjpu;e;J fdpfisj; jhq;Ffpd;wd. 
,iyAjpu; fhyj;jpy; ,iyfis cjpu;f;fpd;wd. Fspu; fhyj;jpy; 
ntWikahff; fhl;rpaspf;fpd;wd. 

2.3 #upaidr; Rw;wp Gtpapd; Rw;Wif 
Qhapw;Wj;njhFjpapy; cs;s #upaid tUlj;Jf;F xU Kiw 
GtpahdJ Rw;wp tUfpd;wJ. ,J 365¼ ehl;fs; vdf; 
fzpg;gplg;gl;Ls;sJ. xt;nthU ehyhtJ tUlj;Jf;Fg; gpd;dUk; mJ 
366 ehl;fshf ,Uf;Fk;. mg;NghJ mJ nel;lhz;L (leap year) 
vdg;gLk;. ,jdhy; kw;iwa vy;yh tUlq;fSk; 365 
ehl;fshf;fg;gl;Ls;sd. Gtpapd; mr;R nrq;Fj;jhdjhff; 
fhzg;gltpy;iy. fpilj;jsj;jpypUe;J rha;e;Js;sJ. GtpnahOf;Fj; 
jsj;jpypUe;J 66½° Nfhzj;jpw;F rha;e;J fhzg;gLfpd;wJ. Gtpapd; 
Rw;Wif kw;Wk; mjd; mr;rpd; rha;tpy; gpd;tUk; tpisTfs; 
Vw;gLfpd;wd. mit:  
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1. tUlj;jpd; ntt;NtW fhyq;fspy; ez;gfy; #upadpd; 
Fj;Jauq;fspy; khw;wk; Vw;gLfpd;wJ.  

2. tUlj;jpd; ntt;NtW fhyq;fspy; Neu msTfspy; NtWgLk; gfYk; 
,uTk;.  

3. ,iyJspu;fhyk;> Nfhilfhyk;> ,iyAjpu;fhyk;> khupfhyk; vd;Wk; 
ehd;F gUtq;fs; Vw;gLfpd;wd. 

#upaidr; Rw;wpa Gtpapd; Rw;Wtl;lg; ghij tl;lkhdJ (earth’s orbital 

plane) my;y> mJ ePs; tl;lkhdJ. ,jDs; Gtp #upaDf;F 
mz;ikahfTk; rpy fhyj;Jf;F Nra;ikahfTk; fhzg;gLk;. 
Qhapw;wz;ik 9.15 Nfhb ikyhfTk; Qhapw;Wr; Nra;ik 9.45 Nfhb 
ikyhfTk; fhzg;gLk;. 

2.4 G+NfhsNeutyak; 
mfyf;NfhLk;> neLq;NfhLk; 
Gtpf;Nfhsj;jpid tl miuf;Nfhsk;> njd;diuf;Nfhsk; vd ,U 
gFjpfshf gpupj;J Nehf;fyhk;. tl miuf;Nfhsj;jpy; tl JUtKk;> 
njd;diuf;Nfhsj;jpy; njd; JUtKk; cs;sd. tl 
miuf;Nfhsj;jpidAk;> njd;diuf;Nfhsj;jpidAk; NtWgLj;JtJk;> 
tl JUtj;jpypUe;Jk;> njd; JUtj;jpypUe;Jk; rk J}uj;jpy; 
cs;sJkhd fw;gidf; NfhL kj;jpa NfhlhFk;. kj;jpa Nfhl;bw;F 
rkhe;jpukhf tiuag;gLk; fw;gidf;NfhL mfyf;NfhlhFk;. kj;jpa 
Nfhl;bw;F nrq;Fj;jhf tl JUtj;jpypUe;J njd; JUtj;jpw;F cs;s 
fw;gidf; NfhL neLq;NfhL MFk;. 

Neuj;jpidf; fzpg;gpLjy; 

Neuj;jpidf; fzpg;gpLk; NghJ nel;lhq;Ffs; Kf;fpaj;Jtk; 
ngWfpd;wd. 00 fpwPd;tpr; nel;lhq;fpypUe;J fpof;fhf 1800 tiuAk; 
Nkw;fhf 1800 tiuAk; nel;lhq;Ffs; fhzg;gLfpd;wd. ,e;j 1800 

nel;lhq;F fpof;fpw;Fk;> Nkw;fpw;Fk; nghJthdjhFk;. Fwpj;j xU 
nel;lhq;fpYs;s rfy ,lq;fSf;Fkhd Neuk; eL nel;lhq;fpYs;s 
rfy ,lq;fSf;Fkhd Neug;gb fzpg;gplg;gLk;. ,J ez;gfy; NfhL 
vdTk; miof;fg;gLk;. 00 nel;lhq;F ,q;fpyhe;jpYs;s fpwpd;tPr; 
efuj;ij ClWj;Jr; nry;tjhy; mJfpwpd;tPr; NfhL vdg; ngau; ngWk;. 
mJ 00 neLq;Nfhlhf Vw;Wf; nfhs;sg;gl;Ls;sJ. G+kp Nkw;fpypUe;J 
fpof;fhfr; Roy;fpd;wJ. ,jdhy; Nkw;F Nehf;fpr; nry;Yk; xt;nthU 
neLq;Nfhl;bw;Fk; ehd;F epkplq;fs; tPjk; FiwtilAk;. fpof;F 
Nehf;fpr; nry;Yk; xt;nthU neLq;Nfhl;bw;Fk; ehd;F epkplq;fs; tPjk; 
mjpfupf;Fk; fpwPd;tpr; Nfhl;bw;F fpof;Nf cs;s nel;lhq;Ffs; fpof;F 
nel;lhq;Ffs; vdTk;> Nkw;Nf cs;s nel;lhq;Ffs; Nkw;F 
nel;lhq;Ffs; vdTk; miof;fg;gLk;. fpof;F nel;lhq;FfSf;F 
#upad; Kjypy; cr;rk; nfhLg;gjdhy; Neuk; $Ljyhf ,Uf;Fk;. 150 

nel;lhq;FfSf;F xU jilt xU kzpj;jpahyk; vd;w mstpy; 
NtWgLk;. ,jw;Nfw;g fpwPd;tpr; Neuk; gfy; 12.00 kzp Mfk; NghJ150 
fpof;F nel;lhq;fpy; Neuk; gpw;gfy; 1.00 kzpahFk;. Gtp mjd; 
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mr;irg;gw;wp xU jilt Roy;tjw;F (360o) Roy vLf;Fk; Neuk; xU 
ehs; MFk;. 

01 ehs; = 24 kzpj;jpahyak; 

xU ghif Roy;tjw;F vLf;Fk; Neuk; =
24 ×60

360
  epkplq;fs;  

                                                                              
                                                                              = 4 epkplk; 
mjhtJ 1o tpj;jpahrKs;s ,U neLq;NfhLfspilNa Neu tpj;jpahrk; 
4 epkplkhFk;. 
cjhuzkhf 20o neLq;Nfhl;bw;Fk; 21o neLq;Nfhl;bw;Fk; ,ilNa 
cs;s Neu tpj;jpahrk; 4 epkplkhFk;. 
Gtp xU jilt Royy; vd;gJ 360o Roy;tjhFk;. mjw;F mJ 24 
kzpj;jpahyk; vLf;fpd;wJ. 

= 150 

neLq;Nfhl;bd; 1o tpj;jpahrj;jpw;F Neu tpj;jpahrk; 4 epkplkhFk;. mJ 
15o Roy;tjw;F 1 kzpj;jpahyk; vLf;fpd;wJ. 
 
Gtpj;jskhdJ 24 Neu tyaq;fshfg; gpupf;fg;gl;Ls;sJ. Neu 
tyaj;jpy; tyg;;gf;fkhf cs;s tyaq;fs; +1,+2,+3,.. vdTk;> 
,lg;gf;fj;jpw;F cs;s tyaq;fs;-1,-2,-3,…. .vdTk; miof;fg;gLk;. 
Neu tyaj;jpw;Nfw;g Neuj;jpid mikf;ifapy; fpof;Fj; jpir topNa 
Neutyaj;Jld; 1 kzpj;jpahyk; tPjk; $l;lg;gl Ntz;Lk;. Nkw;Fj; 
jpir topNa Neu tyaj;jpy; ,Ue;J 1 kzpj;jpahyk; tPjk; 

fopf;fg;gLk;. ,yq;if 5
1

2
 Md nrd;id cg tyaj;jpw;FupaJ. MfNt 

fpwPd;tpr; Neuj;Jld; 5
1

2
  kzpj;jpahyk; Kd;dhy; ,yq;if Neuk; 

cs;sJ. 
 
ru;tNjr Njjpf; NfhL(International Date Line) 
ru;tNjr Njjpf;NfhL 180o nel;lhq;if mbg;gilahff; nfhz;L 
jahupf;fg;gl;Ls;sJ. 180o nel;lhq;if flf;f vLf;Fk; Neuk; (180o×4 
= 720) 12 kzpj;jpahyq;fs; MFk;. ru;tNjr Njjpf;Nfhl;bd; ,Ugf;fKk; 
ehs; xd;W$Lk;. my;yJ FiwAk;. xUtu; fpof;F nel;lhq;fpypUe;J 
ru;tNjr Njjpf; Nfhl;il jhz;b Nkw;F nel;lhq;if Nehf;fpg; gazk; 
nra;thuhapd; xU ehisf; fopf;f Ntz;Lk;. Nkw;F nel;lhq;fpypUe;J 
ru;tNjr Njjpf; Nfhl;il jhz;b fpof;F nel;lhq;F Nehf;fpg; gazk; 
nra;thnudpy; xU ehisf; $l;bf; nfhs;Sjy; Ntz;Lk;. fpof;F 
nel;lhq;F178o, 179o fspYs;s efuj;jpy; cs;s xUtUf;Fupa ehs; 
Qhapw;Wf;fpoik vdpy; me;ehspNyNa Nkw;F nel;lhq;fpy; 179o 
,Ys;s efuj;jpw;F nry;tjw;F ru;tNjr Njjpf; Nfhl;il jhz;br; 
nrd;why; mtUf;F mj;jpdk; rdpf;fpoik MFk;. ru;tNjr Njjpf; 
NfhlhdJ topapy; epyg;gFjpNah> jPTf;$l;lq;fNsh FWf;fpLk; NghJ 
mtw;iw tpl;L tpyfpr; nry;fpd;wJ. ,J Neu;Nfhlhf ,y;yhky; 
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Mq;fhq;Nf tise;J nry;yf;$baJ.180o nel;lhq;fpy; fpof;F 
Nehf;fpNah Nkw;F Nehf;fpNah nry;tjhf ,Ue;jhYk; Neuk; 
khWgLtjpy;iy. Mdhy; ehs; (Njjp) khWgLfpd;wJ. mjhtJ xU 
ehs; tpj;jpahrk; Vw;gLfpd;wJ. 

180o nel;lhq;fpy; cs;s Xu; ,lj;jpy; xNu ehspy; ,uz;L NtWgl;l 
Njjpfs; mikAk;. gp[pj; jPTfSf;fUNf ,f;NfhL fpof;fhf tise;J 
nry;fpd;wJ. ,f;Nfhl;bw;F Nkw;Fg;GwKs;s jPTfs; Mrpa my;yJ 
epA+]pyhe;J jpl;l Neuj;jpidAk;> kWGwKs;s jPTfs; mnkupf;f jpl;l 
Neuj;jpidAk; gpd;gw;Wfpd;wd. 
 
gapw;rp tpdhf;fs;  
 
(1) #upaidr; Rw;wpa Gtpapd; Rw;Wifia vLj;Jf;fhl;Lk; 
tiuglnkhd;wpid tiue;J rktpuhf; fhyk; kw;Wk; #upfzepiy 
Neuq;fspd; mikTfis Fwpj;Jf; fhl;Lf.  
(2) Gtpapd; Row;rpapdhy; Vw;gLk; tpisTfs; ahit? 
(3) G+Nfhs Neu tyaq;fisf; fzpg;gLk; Kiwfis tpsf;Ff.  
(4) Qhapw;Wj; njhFjpapd; Njhw;wk; gw;wpa Nfhl;ghLfis Muha;f 
 
crhj;Jiz E}y;fs; 
 

1. Joseph Holden (2017). Introduction to Physical Gepgraphy And The 

Environment. Pearson 

2. (2) Alan Strahler. (2011). Introducing Physical Geography, John Willy 

4 Sons. Inc. 
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mj;jpahak; 03 

Gtpj;njhFjp 
cs;slf;fk; 

3.1 Nfhsq;fs; 

3.1.1; Gtpj;njhFjpapd; nrad;Kiwfs; 

3.1.2 fw;Nfhsk;  

3.1.3 ePu;f;Nfhsk;  

3.1.4 tspf;Nfhsk;  

3.1.5 capu;f;Nfhsk;  

mj;jpahaj;jpd; RUf;fk; 

,t; mj;jpahaj;jpy; Gtpj;njhFjpapy; fhzg;gLk; gy;NtW cg 

njhFjpfs; my;yJ Nfhsq;fs; gw;wp tpsf;fg;gl;Ls;sJ. xt;nthU 

Nfhsj;jpdJk; gpujhd gz;Gfs; mtw;wpd; Kf;fpaj;Jtk; gw;wpAk; mf; 

Nfhsj;jpy; Vw;gl;L tUk; ghjpg;Gf;fs; gw;wpAk; njspthff; 

$wg;gl;Ls;sJ. ePu;f;Nfhsj;jpd; gpujhd $Wfs; gw;wpAk; Fwpg;ghf 

ePupay; tl;lj;jpd; Kf;fpaj;Jtk; gw;wpAk; khztu;fs; tptukhff; fw;W 

njspa Ntz;Lk;. ehd;F Nfhsq;fs; gw;wpa njspit khztu;fs; 

ngw;Wf; nfhz;lhy; Gtpj; njhFjp gw;wpa jkJ mbg;gil mwpTg; 

gug;ig tpupthf;fpf; nfhs;s KbAk;. 

mj;jpahaj;jpd; Nehf;fk;  

ngsjpfg; Gtpapaiy xU ghlkhff; fw;Fk; khztu;fSf;Fg; Gtpapid 

xd;wpide;j ,ilj;njhlu;Gfisf; nfhz;l Nfhsq;fspd; xU 

Kiwikahf tpsf;FtNj ,t;tj;jpahaj;jpd; Nehf;fkhFk;.  

fw;ww; NgWfs;  

,t;tj;jpahaj;jpy; cs;s tplaq;fis khztu;fs; fw;Wf;nfhz;l 

gpd;du; mtu;fs; Gtpj; njhFjpapd; ehd;F kz;lyq;fs; gw;wpAk; 

mtw;Wf;fpilapyhd ,ilj;njhlu;Gfs; gw;wpAk; njspthf tpsq;fpf; 
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nfhs;tu;. Qhapw;Wj; njhFjp kw;Wk; mjd; cl;ghf ntspg;ghf 

,ay;Gfis tpsq;fpf; nfhs;thu;. 

3.1 Gtpapd; mikg;G  
ngsjPfg; Gtpapaypy; Gtpj; njhFjp gw;wpa Ma;T gpujhd ,lj;jpid 
tfpf;fpd;wJ. ,g;Gtpj;njhFjpapidg; gy;NtW tiffSf;Fl;gLj;jp 
Ma;T nra;tjd; %yk; ehk; thOk; Gtpj;njhFjpapd; rpwg;gk;rq;fisg; 
Gupe;Jnfhs;s KbAk;. ,jd;gb njhFjpfs; gw;wpa Ma;Tfspy; 
gytpjkhd njhFjpfs; milahsg;gLj;jg;gLfpd;wd. mNjNtis 
njhFjp gw;wpa tpsf;fq;fspy; gy Kf;fpa mk;rq;fSk; nghjpe;J 
fhzg;gLfpd;wd. mt;tplaq;fisg; gpd;tUk; jiyg;Gf;fspd; fPo; 
njspthf Nehf;fyhk;. ngsjPfg; Gtpapaypy; Gtpj; njhFjp gw;wpa 
Ma;T gpujhd ,lj;jpid tfpf;fpd;wJ. ,g;Gtpj;njhFjpapidg; gy;NtW 
tiffSf;Fl;gLj;jp Ma;T nra;tjd; %yk; ehk; thOk; 
Gtpj;njhFjpapd; rpwg;gk;rq;fisg; Gupe;Jnfhs;s KbAk;. ,jd;gb 
njhFjpfs; gw;wpa Ma;Tfspy; gytpjkhd njhFjpfs; 
milahsg;gLj;jg;gLfpd;wd.  mNjNtis njhFjp gw;wpa 
tpsf;fq;fspy; gy Kf;fpa mk;rq;fSk; nghjpe;J fhzg;gLfpd;wd. 
mt;tplaq;fisg; gpd;tUk; jiyg;Gf;fspd; fPo; njspthf Nehf;fyhk;.  

njhFjp tiffs; 

,ilj;njhlHGfspd; rf;jpg; gha;r;rypidg; nghWj;J Gtpia 3 ngUk; 
njhFjpfshf gpupf;fyhk;. 

1. jdpj;j njhFjp 

2. jpwe;j njhFjp 

        3. %ba njhFjp 
 

1. jdpj;j njhFjp  

,aw;if tpQ;Qhdj;jpy; jdpj; njhFjp vd;gJ jpwe;j njhFjpapypUe;J 
Kw;wpYk; NtWgl;lJ. mjhtJ ntspg;Gw gupkhw;wk; ,y;yhj ngsjPfj; 
njhFjpahFk;. ,J ve;j njhFjpfSlDk;  njhlHgpid 
itj;jpUf;Fk;. ,q;F nkhj;j rf;jpAk;> rlg;nghUl;fSk; 
gupkhw;wg;glhky; epiyahf ,Uf;Fk;. mjhtJ> ,j;njhFjpapy; ,Ue;J 
ve;jg; nghUl;fSk; ntspNawNth my;yJ cs;EioaNth KbahJ.  
Mdhy; mj;njhFjpf;Fs;Ns Rw;wp tu KbAk;. KOj; njhFjpapYk; 
cz;ikahd jdpj; njhFjp vd;gJ gpugQ;rNk MFk;. cjhuzkhf 
njhFjpfSf;Fs; cs;s rlg;nghUl;fs; kw;Wk; gpw ,lq;fspy; cs;s 
rlg;nghUl;fspYk; <Hg;G rf;jp vg;nghOJk; fhzg;gLk;. vdpDk; 
cz;ikahd njhFjp xU tiuaWf;fg;gl;l njhFjpahf ,Uf;Fk;. 
jdpj; njhFjp gw;wpa fUj;Jf;fs; cz;ikahd cyf #o;epiyfspd; 
gaDs;sJk;> nghUj;jkhdJkhd khjpupahf nraw;gLfpd;wd. ,J 
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fzpj uPjpahf Vw;Wf; nfhs;sg;gl;l khjpupfisf; cUthf;Ftjw;fhd 
Kf;fpa ,aw;if mk;rkhf vz;zg;gLfpd;wJ.  cjhuzkhf #upad; 
kw;Wk; Nfhs;fs; vd;gd Qhapw;Wj; njhFjpapy; fhzg;gLfpd;wd. 
mj;NjhL Ijurd; mZtpy; cs;s GNuhl;ld; kw;Wk; ,yj;jpud; vd;gd 
jdpj;j njhFjpahff; fUjg;gLfpd;wd. Mdhy; fhyj;jpw;F fhyk; 
Ijurd; mZ kpd; fhe;j fjpHtPr;RfSld; njhlHgpid Vw;gLj;jp 
tpaf;fjf;f epiyia milfpd;wJ. %ba njhFjpf;F jdpj;njhFjp 
rkdhfhJ vd;gJk; Kf;fpakhf ftdj;jpy; nfhs;sg;gl Ntz;ba 
tpilakhFk;. mjhtJ %ba njhFjpg; nghUl;fis Rw;wpAs;s 
gFjpfSf;F mDg;g KbahJ. Mdhy; rf;jpia gupkhw;wpf; nfhs;s 
KbAk;. jdpj; njhFjpapy; rlg;nghUl;fs; gupkhw;wg;gLk; rf;jp mjidr; 
Rw;wpAs;s gFjpfSf;F gupkhw;wpf; nfhs;shJ. NkYk; ,J xU 
Nfhl;ghlhfNt fhzg;gLfpwJ. 

2 jpwe;j njhFjp  

njhFjpapd; nraw;ghl;Lf;Fupa rf;jpiaAk; rlg; nghUs;fisAk; NtW 
njhFjpapypUe;J ngw;W nraw;gl;L mr;rf;jpiaAk; 
rlg;nghUs;fisAk; ntspg;gLj;Jk; njhFjp jpwe;j njhFjp vdg;gLk;. 
cjhuzk; Mw;Wj; njhFjpapidf; Fwpg;gplyhk;. ,j;njFjpahdJ 
cs;sPl;Lf;F Gwr;R+oypy; jq;fpapUg;gJld; mjd; fhuzkhf mNj 
msthd ntspaPl;ilg; ngw;Wf; nfhs;fpd;wJ. xU njhlHr;rpahd 
njhopw;ghl;Lf;F ,j;jpwe;j njhFjpfshdJ vg;NghJk; Gjpa 
cs;sPLfis Ntz;b epw;fpd;wJ. nghJthf ,aw;if njhFjpfs; 
ahTk; jpwe;j njhFjpfshfNt fhzg;gLk;. rKj;jpuk; xU jpwe;j 
njhFjpahFk;. ePHf;Nfhsj;jpd; xU gFjpNa rKj;jpukhFk;. ,jd; 
Nkw;gug;ghdJ ePHf;Nfhsj;Jf;Fk; tspkz;lyj;Jf;Fk; ,ilapy; 
neUf;fkhd njhlHigf; nfhz;Ls;sJ. tspkz;lyj;jpD}lhf 
tUfpd;w Qhapw;Wf; fjpHtPr;ry; rKj;jpuj;jpdhy; cWQ;rg;gLfpd;wJ. 
rKj;jpuj;jpdhy; cWQ;rg;gl;l rf;jp Mtpahf;fk; %yk; kPz;Lk; 
tspkz;lyj;Jf;F mDg;gg;gLfpd;wJ. mjhtJ ePuhtpahdJ 
ntg;gj;ij tspkz;lyj;jpw;F Mtpepiyapy; flj;Jfpd;wJ. ,jid 
kiwntg;gk; vd miof;fpd;wdH. ePuhtp tspkz;lyj;jpDs; EioAk; 
NghJ tspapDila <ug;gjd; mjpfupf;fpd;wJ. Kfpy;fspd; Njhw;wk; 
Vw;gl;L <ug;gjd; NghJkhdjhf ,Uf;Fk; NghJ ePuhtp xLq;Fk; mjd; 
NghJ ePuhtpapDs; ,Ue;j ntg;gk; ,of;fg;gLk;. ,jD}lhf 
gbTtPo;r;rpahf kPz;Lk; rKj;jpuj;ij te;jilAk;. vdNt jhd; 
ePHf;Nfhsj;jpw;Fk; tspf;Nfhsj;Jf;Fkpilapy; ntg;gk; Qhapw;Wf; 
fjpHtPr;rpd; kw;Wk; kiwntg;gk;  fhuzkhfTk; rlg; nghUl;fs; ePuhtp 
kw;Wk; gbTtPo;r;rpapd; fhuzkhfTk; gupkhw;wg;gLfpd;wd. GtpapDila 
midj;Jj; njhFjpAk; jpwe;j njhFjpahfNt nfhs;sg;gLfpd;wJ. 
Vnddpy; mtw;wpw;fpilNa rf;jpAk; rlg;nghUl;fSk; 
gupkhw;wg;gLfpd;wd. 
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3. %ba njhFjp 

nraw;ghl;Lf;Fj; Njitahd gjhHj;jq;fisg; ngwhJ rf;jpia kl;Lk; 
ngw;W nraw;gl;L kPsTk; rf;jpia ntspapLkhapd; mJ %ba 
njhFjpahFk;. ,q;F rf;jpahdJ cl;nry;y> ntsptu KbAkhapDk; 
jpzpTg; gjhHj;j gupkhw;wk; epfo;tjpy;iy. ,jw;F cjhuzkhf 
tspkz;lyj; njhFjpia Fwpg;gplyhk;. Gtpj; njhFjp xU %ba 
njhFjpahFk;. GtpapDila ntsp vy;iy tspkz;lyj;Jld; 
Kbtilfpd;wJ. nghJthf Gtpj;njhFjpf;Fk; gpugQ;rj;Jf;Fk; 
,ilapy; rlg;nghUl;fs; gupkhw;wg;gLtjpy;iy. (rpy Neuq;fspy; tpOk; 
tpz;fw;fisj; jtpu) ,Ue;jhYk; rf;jpahdJ R+upadpy; ,Ue;J 
Qhapw;Wf; fjpH tPr;rpd; %ykhf tspkz;lyj;jpD}lhf Gtp 
Nkw;gug;gpw;F te;jilfpd;wJ. Gtp kPz;Lk; Qhapw;Wf; fjpHtPriy 
my;gPNlhthf kPs; ntspg;gLj;Jfpd;wJ. vdNt rf;jp mjd; 
vy;iyfisj; jhz;b flj;jg;gl;lhYk; rlg;nghUl;fs; 
flj;jg;gLtjpy;iy. ,jdhyNa ,j; njhFjpia %ba njhFjp vd 
miof;fpd;Nwhk;. 

3.1.1 Gtpj;njhFjpapd; nrad;Kiwfs; 
Gtpapy; nghsjPf> ,urhad kw;Wk; capupay; ,iltpidr; 
nraw;ghLfs; eilngWfpd;wik Gtpj;njhFjp vd miof;fg;gLfpd;wJ. 
,J epyk;> rKj;jpuk;> tspkz;lyk; kw;Wk; JUtg;gpuNjrq;fis 
cs;slf;fpf; fhzg;gLk;. GtpapDila ,aw;if tl;lr; 
nrad;Kiwfshd fhgd;> ePu;> iejurd;> ngh];gu];> ry;gu; kw;Wk; 
Vida tl;;lr;nrad;KiwfSk; Gtpapd; cl;gFjpfspy; eilngWk; 
nrad;KiwfSk;  ,jpy; cs;slq;fp fhzg;gLfpd;wd. NkYk; kdpj 
r%fk;> r%f kw;Wk; nghUshjhu Kiwik MfpadTk; 
Gtpj;njhFjpapDs; cs;slf;fg;gLfpd;wd. vdpDk; ngUk;ghyhd 
tplaq;fspy; kdpj KiwikahdJ Gtpj;njhFjpapid khw;Wk; jpwid 
jd;dfj;Nj nfhz;L fhzg;gLfpd;wJ.  

 

3.1.2 fw;Nfhsj;jpd; jd;ikAk; Kf;fpaj;JtKk; 
fw;Nfhsnkd;gJ GtpNahl;bidAk; Nky; khd;wpd; giliaAk; 
cs;slf;fpajhFk;.Gtp Nkw;gug;gpYs;s jiuj;Njhw;w mk;rq;fs;> 
GtpNahl;bd; rPay; rPkhg; gilfs;> Nky; ,ilNahl;L mk;rq;fs;> 
midj;ijAk; cs;slf;fpaNj fw;Nfhsk; MFk;.vdpDk; fw;Nfhsk; 
vd;Dk; NghJ Gtp Nkw;gug;G mk;rq;fNs rpwg;ghf Ma;T 
nra;ag;gLfpd;wd. fz;lq;fspYs;s kiyj; njhlh;fs;> Nkl;L 
epyq;fs;> gupir epyq;fs;> rkntspfs;> gs;sj;jhf;Ffs;> rha;T 
epyq;fs; vd vy;yh jiuj;Njhw;w cWg;Gf;fSk; mlq;Ffpd;wd. 
NkYk; Gtpapd; xU gFjp Fspuhd> fbdkhd ghiwNahl;bid 100 
fpNyh kPw;wh; Mok; tiuAk; nfhz;Ls;sJ. kiyfspd; mbapy; ,jd; 
jbg;G mjpfkhFtjhy; rKj;jpuq;fspy; Fiwe;j jbg;gpYk; 
fhzg;gLfpd;wJ. Muk;g fhyj;jpy; xNu fz;lj;jpzpthf gQ;rpahf; 
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fz;lk; fhzg;gl;lJ. gpd;dH jdpj;jdp fz;lq;fshf cUthdjw;F 
fw;Nfhsj;jpy; fhzg;gLk; nkd;ghiwf; Fok;G (m];njhd;];gaH) 
fhuzkhf ,Ue;jpUf;fpd;wJ. jpd;dYf;fhd mbf;fl;ilfshfTk;> 
milaw; ghiwfshy; %lg;gl;l epiyapYk; ,d;W fhzg;gLk; ,e;epyj; 
jpzpTfs; gy kpy;ypad; tUlq;fSf;F Kd; Njhd;wpaitahFk;. 
,e;epyj;jpzpitr; Rw;wpNa fz;lq;fs; tsh;r;rpaile;jikahy; ,it 
fz;lg;gupirfs; vdg;gLfpd;wd. fNdbad;> ];fz;bNdtpad;> 
irgPupad;> Adhd;> me;jhl;bf;> jf;fd gupir epyq;fshfTk;> 
gpNwrpypa> Adhd; Mgpupf;f Nkl;L epyq;fshfTk; fz;lg; gupirfs; 
,d;W fhzg;gLfpd;wd. fz;l Xl;;bYs;s kw;WnkhU fw;Nfhsj; 
njhFjp kiyj; njhlh;fshFk;. mnkupf;fhf; fz;lj;jpd; Nkw;Ff; 
fiuNahukhf nuhf;fp> me;jP]; kiyj; njhlh;fshf nfhbnywd; 
kiyj; njhlUk;> INuhg;gh>  Mgpupf;fh> Mrpah> fz;lq;fs; ,izAk; 
gFjpapy; mw;y]; my;g;]; ,kakiyj; njhlh;fshf my;igd; 
kiyj;njhlUk; cyfpd; ,U ngUk; kiyg; gpupTfshf 
fhzg;gLfpd;wd. fly; kl;lj;jpypUe;J rpy kPw;wh;fs; cauj;Jf;Fs; 
fhzg;gLk; jho;epyq;fis rkntspfs; vdyhk;. Kd;dh; jho; 
epyq;fshf fhzg;gl;l gpuNjrq;fspy; gpw;fhyj;jpy; Vw;gl;l gbjw; 
nrad;Kiwahy; nghJthf rkntspfs; cUthfpAs;sd. ,jdhNyNa 
,it tz;lw; rkntspahf cs;sd.rkntspfs; mtw;wpd; Njhw;wj;jpd; 
mbg;gilapy; cs;ehl;Lj; jho;epyq;fs;> fiuNahur; rkntspfs;> 
jpd;dw; rkntspfs; vd gy;NtW tifahfg; gpupf;fg;gLfpd;wd. 
,j;jifa fw;Nfhs mk;rq;fs; Gtpj; njhFjpapd; Kf;fpa 
cWg;GfshfTk; capHf;Nfhsj;jpd; tjptplkhfTk; cs;sd.  

fw;Nfhsj;jpd; Kf;fpaj;Jtq;fs; 

fdpg;nghUl;fSf;fhd Xu; Clfkhf fw;Nfhsk; fhzg;gLfpd;wJ. kdpj 
tho;f;iff;F Njitahd midj;J fdpg;nghUl;fisAk; toq;Ftjhf 
fw;Nfhsk; fhzg;gLfpd;wJ.epyf;fup> fdpa vz;nza; kw;Wk; ,aw;if 
thA Nghd;w vupnghUl;fis toq;Fk; gpujhd Clfkhf fw;Nfhsk; 
fhzg;gLfpd;wJ. kdpj tho;f;iff;Fk; jhtu tsu;r;rpf;Fk; Mjhukhf 
fw;Nfhsk; fhzg;gLfpd;wJ. 

3.1.3 ePu;f;Nfhsj;jpd; jd;ikAk; Kf;fpaj;JtKk; 
Gtpapy; fhzg;gLk; ePHg; guk;giy ePHf; Nfhsk; vd RUf;fkhf 
miof;fyhk;. ,e; ePuhdJ jpz;k> jput> thA epiyapy; Gtp vq;Fk; 
guk;gpf; fhzg;gLfpd;wJ. Gtp Nkw;gug;gpy; cyf ePHg; guk;giy vLj;J 
Nehf;Fk; NghJ 96.5% khd ePH rKj;jpu ePuhfNt fhzg;gLfpd;wJ. 
mj;NjhL jiu ePuhf 0.93 tPjKk; Vupfspy; cs;s ePuhf 0.0062 tPjKk; 
fhzg;gl 2.5 tPjkhd ePNu J}a ePuhf GtpNkw;gug;gpy; fhzg;gLfpd;wJ. 
Gtp Nkw;gug;gpy; fhzg;gLk; 2.5 tPjkhd J}a ePupy; 68.6 tPjkhdit 
JUtg;gFjpfspy; cs;s gdpf;fl;bfspy; fhzg;gl 30.1 tPjkhd ePH 
jiu ePuhhff; fhzg;gLfpd;wJ. ,d;Dk; 0.97 tPjk; gdpahfTk;> 0.26 
tPjk; VupfspYk; 0.047 tPjk; kz;zPug;gjdhfTk; 0.037 tPjk; tspkz;ly 
ePuhfTk; 0.33 tPjk; rJg;G ePuhfTk; 0.006 tPjk; ejp ePuhfTk; 0.003 
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tPjk; capupay; ePuhfTk; fhzg;gLfpd;wJ. Gtpapd; capupdq;fs; Kjd; 
Kjypy; Njhd;Wtjw;Fk;> mtw;wpd; ePbj;j tho;f;iff;Fk; ePh;f; NfhsNk 
%y fhuzkhFk;. NkYk;> ePupay; tl;lj;jpw;F Kjy; nraw;ghlhAs;s 
Mtpahf;fj;jpw;Fk; ePh;f; NfhsNk fhuzkhFk;. capupdq;fspd; 
,Ug;gpw;F ,d;wpaikahj tskhfTk; ePHf; Nfhsk; jpfo;fpd;;wJ. ePh;f; 
NfhskhdJ ntt;NtW rKj;jpu mbj;js mk;rq;fis 
nfhz;bUg;gjhy; ePupd; MoKk; NtWgl;Ls;sJ. ePuhdJ epyj;NjhL 
NrUk; ,lj;jpypUe;J nkd;ikahfr; rha;e;J nry;Yk; gFjpia fz;l 
Nkil vd miof;fg;gLfpd;wJ. 180 kPw;wUf;Fl;gl;l> Mok; Fiwe;j 
gFjpahf ,J fhzg;gLk;. ,f; fz;l Nkilfspy; cah;e;J 
mijtplTk; Mok; Fiwe;J fhzg;gLk; gFjpfs; fly; mbj;js 
Nkilfs; vd miof;fg;gLfpd;wd. ,yq;ifiar; Rw;wpAk;> 
,e;jpahNthL ,ize;Jk; fhzg;gLk; ,e;jpa ,yq;if fz;l 
Nkilapy; NgJU> Nth[;> kd;dhh; vd;w flybj;js Nkilfs; 
fhzg;gLfpd;wd.ePh;f; NfhskhdJ Vuhskhd tsq;fspd; ,Ug;gplkhf 
jpfo;fpd;wJ. mNdf %yg; nghUl;fs;> cg;G (Nrhbak; FNshiul;)> 
ePH tho; jhtu capupdq;fs;> kPd; ,dq;fs;> KUiff; fw;ghiw Nghd;w 
gy tsq;fisf; nfhz;Ls;sNjhL> ePh;;g;gug;G Nghf;Ftuj;jpw;Fk;> 
ePNuhl;lk; %ykhf fhy epiyapd; nry;thf;;fpw;Fk;> fhw;Wf;fspd; rPuhd 
,af;fj;jpw;Fk;> gy ,lq;fspy; epyj; Njhw;w tsh;r;rpf;F ePh;f; NfhsNk 
mbg;gilf; fhuzkhAs;sJ. capupdq;fspd; Njhw;wj;jpw;F tpj;jpl;l 
ePHf; Nfhsk; ,d;W capupdj;jpd; moptpw;Ff; fhuzkhf khWk; 
tpjj;jpy; khRgLj;jg;gl;Lf; nfhz;bUg;gJ kWf;f KbahJs;sJ. 

3.1.4 tspf;Nfhsj;jpd; jd;ikAk; Kf;fpaj;JtKk; 
Gtpiar; Rw;wpAs;s nky;ypa thAg;glyNk tspf;NfhskhFk;. ,J 
GtpaPHg;Gf; fhuzkhf Gtpiar; #o;e;J 800 fp.kP. cauk; tiu 
gue;Js;sJ. vdpDk; mjd; mlHj;jpahdJ Gtp Nkw;gug;gpypUe;J caNu 
nry;yr; nry;y FiwtilfpwJ. Gtpapy; cs;s caphpdq;fspd; 
tho;f;iff;F tspf;NfhsNk fhuzkhAs;sJ. ,e;j tspkz;lyk; gy 
gilfshf mike;Js;sJ. ,it Gtp Nkw;gug;gpypUe;J Muk;gpj;J 
khwd; kz;lyk;> gil kz;lyk;> ,il kz;lyk;> mz;lntsp Nghd;w 
gilfshfg; gpupj;J Nehf;fyhk;.  mtw;Wf;fpilapy; njspthd 
vy;iyfs; fpilahJ. tsp kz;lykhdJ <Nghd;> epNahd;> XNrhd;> 
fhgdPnuhf;irl;> iejurd; (78%)> xl;rprd; (21%)> Mfd;> Ijurd;> 
`Pypak;> fpupg;ld;> nrNdhd; Nghd;w thAf;fspdJ fyitahfTk;> 
ePuhtp> J}Rfs;> Gifkz;lyk; vd;gtw;wpdJk; NrHf;ifahfTk; 
fhzg;gLfpwJ. vdpDk; ,tw;wpd; msTfs; caNu nry;yr; nry;y 
khWgl;Lf; fhzg;gLfpd;wd. Gtp Nkw;gug;;gpypUe;J 03 fp.kP 
cauj;jpw;Fs; fhzg;gLk; ePuhtpahdJ thdpiy fhyepiyfspd; 
Njhw;wj;jpw;Fk;> gbT tPo;r;rp tiffSf;Fk; fhuzkhAs;sJ. 
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tspkz;lyj;jpy; fhzg;gLk; gpujhd thAr;Nru;f;iffs; 

 

NkYk; tsp kz;lyj;jpy; Ez;ZapHfs;> Ez;jhtu tiffs;> 
kfue;jkzpfs;> kfue;j J}s;>  gQ;R Nghd;w mNrjd J}s;fs; tsp 
kz;lyj;jpy; Nrh;fpd;wd. vupkiy ntbj;jy;> Mfhaf;fw;fs; 
vuptiljy;> thD}HjpfshYk;> fhw;wirtpdhYk; Gtp Nkw;gug;gpypUe;J 
nfhz;L nry;yg;gLk; Nrjd> mNrjdg; nghUl;fs; Nghd;wd  caH 
tspkz;lyj;ij nrd;wilAk;. ,t;thW nrd;wilAk;  Nrjd> mNrjd 
Jfs;fs; thdpy; gy;epw xspf;fjpHfs; cUthFtjw;Fk; ePupay; 
tl;lj;jpy; xLq;fw; nrad;Kiwf;F Kd;duhd fUf;fl;Yf;Fk; 
fhuzkhf mikfpd;wd. ,j;jifa Kf;fpaj;Jtkpf;f tspf;Nfhsk; 
Gtpj;njhFjpapd; xU Kf;fpa mq;fkhf njhopw;gl;L tUfpd;wJ. 

tspkz;lyj;jpd; Kf;fpaj;Jtk; 

jhtu xspj;njhFg;Gf;Fj;Njitahd fhgzPnuhl;irl;L thAit 
toq;Ffpd;wJ. xspj;njhFg;gpd; ,urhadj;jhf;f rkd;ghL 
gpd;tUkhW mike;J fhzg;gLfpd;wJ :                    
6CO2 + 6H2O + solar energy → C6H12O6 (sugar) + 6O2. 

capupdq;fspd; Rthrj;Jf;F tspkz;lyk; Jiz Gupfpd;wJ :  

C6H12O6 + 6O2 → 6CO2 + 6H2O + useable energy  

thAf;fs; rjtPjk; (%) 

epue;jukhd thAf;fs; 

xl;rprd; (O2) 21 

iejurd; (N) 78 

khWgLk; thAf;fs; 

fhgdPnuhl;irl;L (CO2) 0.04 

XNrhd; 0.00006 

ePuhtp 0.20-4.0 

ke;j thAf;fs; 

Mfd; (Ar) 0.9 

`Pypak;> epNahd;> fpupg;ld; - 
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ePupay; tl;lr;nraw;ghl;Lf;F gq;fspg;G nra;Ak; Kf;fpakhd Clfkhf 
fhzg;gLfpd;wJ. Mtpahf;fkhdJ tspkz;lyj;jpNyNa mjpfsthd 
Neuk; jq;fpf;fhzg;gLfpd;wJ.tspkz;lyj;jpy; fhzg;gLk; XNrhd; 
gilahdJ capupdq;fspd; tho;f;ifia rhj;jpakhf;Ftjhf 
fhzg;gLfpd;wJ. #upadpypUe;J tUk; Gw Cjhf;fjpu;fis cwpQ;rp 
capupdq;fis ghJfhf;fpd;wJ.Gtp ntg;gepiyia capupd 
tho;f;iff;F Vw;wKiwapy; tspkz;lykhdJ NgZfpd;wJ.miyfs; 
gupkhw;wk; eilngwj;Njitahd %yfq;fis toq;Ffpd;wJ. 
cjhuzkhf tspkz;lyk; ,d;wp xyp miyfis ehk; nrtpkLf;f 
Kbahj epiy fhzg;gLk;. 

3.1.5 capu;f;Nfhsj;jpd; jd;ikAk; Kf;fpaj;JtKk; 
Gtpapy; fhzg;gLk; capupdq;fisAk;; mit tho;fpd;w R+oypidAk; 
capHf;Nfhsk; vdyhk;. capupdq;fs; rKj;jpuj;;jpd; 9.5 fp.kP. 
Moj;jpypUe;J tspkz;lyj;jpy; 8 fp.kP. tiuAk; Rthrpf;ff;$bajhf 
,Ug;gjhy; ,jw;fpilg;gl;l gFjp Gtpapd; capHf;Nfhskhf 
fUjg;gLfpd;wJ. vdpDk; mjpf capupdq;fs; Gtp Nkw;gug;gpNyNa 
tho;fpd;wd. capupdq;fspd; tho;iff;F Njitahd tsp> ePH> czT> 
#upa xsp Nghd;wtw;iwg; ngwf; $ba gFjpfspy; capupdq;fs; 
Njhw;wk; ngWfpd;wd. mjhtJ Gtpapd; xU gFjpAk; tspkz;lyKk; 
,ize;Js;s gFjpapy; capupdq;fs; gy;fpg; ngUfpf; fhzg;gLfpd;wd. 
,it xd;Wld; kw;nwhd;W Vw;gLj;Jk; ,ilj;jhf;fj;jpdhy; 
Gtpf;Nfhsk; KOtjw;Fkhd capupd kz;lyk; cUthfpAs;sJ. 
,yl;rf;fzf;fhd jhtu> kpUf Ez;ZapH ,dq;fisf; nfhz;Ls;s 
capHf;Nfhsj;jpy; kdpjDk; XH mq;fkhthd;. Gtpapy; capupdq;fs; 
gy Mapuk; tUlq;fshf tho;;e;J tUfpd;wd. ,it czTr; 
rq;fpypahf xd;wpnyhd;W jq;fp tho;fpd;w NghJk; ,tw;wpd; 
tho;f;ifapy; Xh; epiyahd jd;ik ePz;l fhykhff; fhzg;gl;L 
te;Js;sJ. vdpDk;> G+kpapy; capupdq;fs; Njhd;wpa fhykhff; 
nfhs;sg;gLk; 3000 kpy;ypad; tUlq;fshff; fhzg;gl;l Xh; epiyahd 
jd;ik 8000 Mz;LfSf;Fs; ngUfpa kdpjh;fshy; mJTk;> 
mtHfspd; mz;ikf;fhyr; nraw;ghLfspdhy; rPu;Fiye;J tUtij 
mtjhdpf;fyhk;. Vida capupdq;fis tpl tpiuthf ,dj;ijg; 
ngUf;fp NtW ve;j capupdj;ijAk; tho tplhJ mopj;J tUk; kdpj 
,dj;jpd; mopTf;F mtNd fhuzkhf khwp tUfpd;whd;. Gtpj; 
njhFjpahdJ NkNy tpgupj;j ehd;F Nfhsj;jpdJk; njhFg;ghf 
fhzg;gLfpd;wJ. ,e;ehd;F Nfhsq;fSk; xd;wpy; xd;W jq;fp 
,Ug;gNjhL neUf;fkhd ,ilj; njhlHGfisAk; nfhz;L 
fhzg;gLfpd;wJ. mjhtJ cjhuzkhf capHf; Nfhsj;jpy; cs;s 
kdpjdpd; fhlopg;G nraw;ghl;lhy; mjpfupf;Fk; fhgdpd; nrwpthy; 
ePupay; tl;lk; ghjpf;fg;gl;L tul;rp epiy Njhd;wp kdpjd;  
ghjpf;fg;gLfpd;whd;. 
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gapw;rp tpdhf;fs;  

(1) fw;f;Nfhsj;jpy; kdpj eltbf;iffspd; fhuzkhf Vw;gl;L tUk; 
ghjpg;Gf;fis Muha;f  

(2) ePupay; tl;lr; nrad;Kiwia vLj;Jf; fhl;Lk; tiuglnkhd;wpid 
tiue;J mjd; gpujhd $Wfspid tpsf;Ff.  

(3) tspkz;lyj;jpd; gpujhd filfisg; ngaupl;L mtw;Ws; VjhtJ 
xd;wpd; gpujhd gz;Gfis tpsf;Ff.  

(4) Gtpj; njhFjpapd; cg njhFjpfSf;pilNa ,lk;ngWk; ,ilj; 
njhlu;Gfs; gw;wp cjhuzq;fSld; tpsf;Ff.  

(5) capu;f;Nfhsj;jpy; Vw;gl;LtUk; ghjpg;Gf;fs; cjhuzq;fSld; 
Muha;f. 
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mj;jpahak; 04 

Gtp 
cs;slf;fk; 

4.1 XL  

4.2 Gtpapd; cl;ghfk;  

 

mj;jpahaj;jpd; RUf;fk;  

Gtp njhlu;ghd ,t; mj;jpahaj;jpy; Gtpapd; XL kw;Wk; Gtpapd; 
cl;ghfk; gw;wp tpsf;fg;gl;Ls;sd. Gtpapd; cl;ghf epyikfis 
vLj;Jf; fhl;Ltjw;Fg; gad;gLj;jg;gLk; Mjhuq;fs; kw;Wk; Xl;Lg; 
gFjpapd; gpujhd $Wfs; gw;wpAk; tpsf;fg;gl;Ls;sJ. mj;Jld; Gtpapd; 
cl;ghf epyikfs; gilfSf;fpilapyhd njhlu;gpd;ikg; gFjpfs; 
%bfs; kw;Wk; mf> Gw ikaq;fspd; gz;Gfs; gw;wpAk; vLj;Jf; 
$wg;gl;Ls;sd.  

mj;jpahaj;jpd; Nehf;fk; 

ngsjpfg; Gtpapaiy xU ghlkhff; fw;Fk; khztu;fSf;Fg; GtpNahL> 
cl;ghfk;> kz; kw;Wk; mjd; cUthf;fr; nrad;Kiwapid 
tpsf;FtNj ,t;tj;jpahaj;jpd; Nehf;fkhFk;.  

fw;ww;NgWfs;  

Gtpj;njhFjp> Gtpapd; mikg;G> mjd; xt;nthU gilfspdJk; 
gz;Gfs; kw;Wk; cl;ghfj;jpd; ,ay;Gfs; gw;wp tpsq;fpf; nfhs;thu;. 
,t; mj;jpahaj;jpy; cs;stw;iw fw;wjd; gpd;du; Gtpapd; cl; ghfk; 
gw;wpa tplaq;fis tpsf;fg; glq;fSld; tpsf;fpf; fhl;lf; $ba 
epiyapy; fhzg;gLthu;. 

Gtpf;fl;likg;G 

Gtpapd; cs;sikg;G 

tpQ;QhdpfSf;F ,d;Dk; tpLtpf;f Kbahj xNunahU Gjpuhf ,Ue;J 
tUtJ Gtpapd; cs;sikg;G vt;thW fhzg;gLfpd;wJ vd;gNjahFk;. 
Mokha; Jisapl;Lg; G+kpapd; ikaj;ijf; fz;zhYk;> fUtpahYk; 
ghHf;f KbahJ. G+kp Njhd;wpa fhyKjy; ,d;W tiu khw;wj;jpw;F 
cl;gl;Nl tUfpd;wJ. Kjy; gpy;ypad; Mz;Lfspy; cUthd 
GtpNahL> ,ilNahL> Nfhstfk; vd;gd NkYk; NkYk; 
tpUj;jpaile;Js;sjhf tpQ;Qhdpfshy; thjpf;fg;gLfpdd;wJ.Mdhy; 
mit vg;gb cUthapd vd;gjw;F cs;s tpQ;QhdG+Htkhd 
Mjhuq;fs; kpff; FiwNt.gue;j thd ntspapy; fhzg;gLk; 
vz;zpf;ifaw;w njhFjpfspy; Qhapw;Wj; njhFjpAk; xd;whFk;. ,j; 
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njhFjpapy; capupdq;fs; thof;$ba xNunahU Nfhshf milahsk; 
fhzg;gl;lNj GtpahFk;. Qhapw;Wj; njhFjpapy; %d;whtjhf mike;J 
fhzg;gLk;. ,g;Gtpapd; cs;sikg;Gg; gw;wpa jfty;fis 
Gtpr;rupjtpay; mwpQHfs; Muk;g fhyq;fspy; vupkiyf; ff;Fiffspd; 
NghJ fpilf;fg; ngw;w nghUl;fspid mbg;gilahff; nfhz;L 
ngw;Wf; nfhz;ldH. MdhYk; mtw;wpd; %yk; rupahd jfty;fis 
ju KbahJ NghdJ vd;gJ gpd;dH czug;gl;lJ. Gtp Vwf;Fiwa 4.6 
gpy;ypad; Mz;LfSf;F Kd;dH Njhw;wk; ngw;wjhf ek;gg;gLfpd;wJ. 
Gtp gw;wpa njspthd tpsf;fq;fs; ,d;W Gtp eLf;f miyfspidf; 
nfhz;L ngwg;gl;L tUfpd;wd. Gtp eLf;fk; Njhd;Wk; ,lkhd Gtp 
ikaj;jpypUe;J Gtp eLf;f miyfs; vy;yh jpirfisAk; CLUtpr; 
nry;fpd;wd. Gtp ikaj;Jf;Fr; nrq;Fj;jhf Gtpapy; cs;s ,lkhdJ 
Nkd;ikak; vd miof;fg;gLfpd;wJ. Gtp ikaj;jpypUe;J Njhw;wk; 
ngUk; miyfs; 3 tifg;gLk;. 

• Kjyiy (P – primary wave) 

• Jizaiy (S -secondary wave)  

• Nkw;gug;G miy (L- surface wave) 

“P” wave (Primary wave)6+6 

p miy neLq;Nfhl;L miyahFk;.1430 ,y; njha;Ak;> cl;Nfhstfk; 
jpz;kkhf ,Ug;gjhy; Ntfk; 8km/Second. jpz;kk;> jputk;> ,uz;bYk; 
ClUj;J nry;yf; $baJ. 

“S” wave (Secondary wave) 

mjpHT miyahFk;. Gtpapy; 2900km Moj;jpy; tpyFk; fhuzk; 
(m];njhd;]gaH) jput epiy 4.5 km / second. jpz;kg; nghUl;fis 
kl;Lk; fle;J nry;Yk; 

“L” wave (Love wave) 

Nkw;gug;G miy AEH. Love vDk; gpupj;jhdpa fzpjtpayhsuhy; 1911 
Mk; Mz;L ,jw;fhd khjpup cUthf;fg;gl;lJ. L GtpNahl;bd; 
Nkw;gug;gpy; gazk; nra;Ak;. Ntfk; Fiwe;jJ. Nkw;gug;gpD}lhf 
nkJthf efHe;J nry;Yk;. 

Gtp eLf;f miyfspid ikakhf itj;J Gtpapd; cs;sikg;ig 3 
ngUk; gilaikg;Gf;fshfg; gpupj;J Nehf;fyhk;. 

XL- fz;l XL, rKj;jpu XL 

%b- Nky; %b, fPo; %b 

ikak;- ntsp ikak;, cs; ikak; 
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4.1 XL 
Gtpapd; Nkw;gilNa GtpNahlhFk;. ,jid NkNyhL vdTk; 
miof;fpd;wdH. GtpNahl;bd; jbg;G xNu rPuhff; fhzg;gltpy;iy. 
,jd; jbg;ghdJ 5 fpNyhkPw;wiuAk; fz;lq;fspd; 60 fpNyhkPw;wH 
tiuahd Moj;ijAk; nfhz;Ls;sJ. ghiwapd; miktplj;jpd; 
mbg;gilapy; mlHj;jp> mikg;G Nghd;wtw;wpw;F Vw;g XL ,uz;L 
gFjpfshf gpupf;fg;gLfpd;wJ.  

1. fz;l XL (SiAl gil) 
2. rKj;jpu XL (SiMa gil) 

fz;l XL 

fz;l XL jPg;ghiwfis nfhz;bUf;fpd;wJ. mit rpypf;fhitAk; (Si) 
mYkpdpaj;ijAk; (Al) mjpfsT nfhz;bUg;gjhy; rPay; gil vd 
miof;fg;gLfpwJ. 

rKj;jpu XL 

mjpfsT rpypf;fhitAk;> kf;dPrpaj;ijAk; gNrhy;l; ghiwfisAk; 
nfhz;bUg;gjdhy; rPkh (SiMa) gil vd miof;fg;gLfpd;wJ. rPay; 
mlHj;jp Fiwe;jjd; fhuzkhf Xl;bd; Nky; gFjpapYk; rPkh mlHj;jp 
$bajd; fhuzkhf fPo; gFjpapYk; mike;Js;sJ. Xl;bidAk; 
%biaAk; gpupf;Fk; vy;iy nkhN`htpr; njhlHr;rpapd;ik vd 
miof;fg;gLfpwJ. ,jpy; mjpfkhf gspq;FU ghiwfSk;> milaw; 
ghiwfSk; fhzg;gLfpd;wd.,d;Dk; gilgilahd mLf;fg;gl;l 
gpsTfisf; nfhz;bUg;gjdhy; Nfhstfk;> ,ilNahLfspy; 
fhzg;gLk; ghiwf;Fok;G ,yFthf Gtp Nkw;gug;ig te;jiltjw;F 
topNfhypAs;sJ. Gtp cs;sikg;gpd; Vida gFjpfis tpl jLg;G 
Fiwe;j NkNyhlhf fhzg;gLtjpdhyNa ,t;thwhd jhf;fq;fSf;F 
mjpfk; Kfk; nfhLj;J tUfpd;wJ. 

 

rKj;jpu> fz;l XLfspd; gz;Gfs; 

rKj;jpu XL 

ruhrupahf 7 fp.kP jbg;gpidf; nfhz;lJ.mlHj;jp $baJ ,jd; mlHj;jp 
3.0 gm/cm3. Gtp eLf;f Kjyiyapd; Ntfk; 7km /sec. rPkhg; gil vd 
miof;fg;gLk;. mjhtJ rpypf;fhTk; kf;dPrpaKk; (SiMa). vupkiyf; 
Fok;G (gabbro) fhzg;gLk; 

fz;l XL 

ruhrupahf 30 - 50 fp.kP tiuapyhd jbg;gpidf; nfhz;lJ.mlHj;jp 
FiwT> ,jd; mlHj;jp 2.7 gm/cm3. GtpeLf;f Kjyiyfspd; Ntfk; 6 
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Km /sec. rPay; gil vd miof;fg;gLk;. njhtJ rpypf;fhTk;> 
mYkpdpak; (SiAl).fpuizl;> GwNlhdpf; ghiwfshYk; milaw; 
ghiwfshYk; MdJ. 

%b 

Gtpapd; fl;likg;G xOq;fpy; mLj;jjhf fhzg;gLk; gilNa 
%bahFk;. ,J fPo; %b> Nky; %b vd ,uz;L gpupthff; 
fhzg;gLfpd;wJ. ,k; %b gFjpahdJ ikaj;jpid Rw;wp 2885 
fpNyhkPw;wH jbg;GilaJ. Gtp tpQ;Qhdpfspd; Ma;tpd; gb GtpeLf;f 
miyfspd; Ntfj;jpy; Vw;gLk; khw;wj;ij itj;J Nky; %b 660 
fpNyhkPw;wH Mok; tiuapYk; fhzg;gLfpd;wJ vd;w fUj;ij 
ntspapl;ldH. ,jpypUe;J epiykhWk; tyak; 400 fpNyhkPw;wH 
njhlf;fk; 600 fpNyhkPw;wH Moj;jpy; fhzg;gLfpd;wJ.  XL> ikak; 
,uz;NlAk; xg;gpLk; NghJ %bg; gFjpNa kpfTk; ngupa gilahf 
fhzg;gLfpd;wJ. ,jpy; mjpfsthd ghiwfs; ngupNlhiuw;W vd 
miof;fg;gLfpd;wJ. %bg; gFjpahdJ mjpfkhd jpz;k ghiwfisf; 
nfhz;bUe;jhYk; 100 - 200 fpNyhkPw;wH Moj;jpy; ,sFk; jd;ik 
nfhz;ljhf ,k; %b fhzg;gLfpd;wJ. Moj;jpw;Nfw;g ntg;gepiy 
,k;%bg;gFjpapy; mjpfupj;Jr;; nry;tNjhL ntg;gkhd gFjpfspy; 
mlHj;jp FiwthfTk; Fspuhd gFjpfs; mlHj;jpahdjhfTk; 
fhzg;gLfpd;wJ. ntg;gkhd mlHj;jp Fiwe;j %b Nky; Nehf;fp efu 
Fspuhd mlHj;jp $ba gFjp fPo; Nehf;fp nry;fpd;wJ. mf ikak; 
fly; kl;lj;jpypUe;J 5150 fpNyhkPw;wH Moj;jpy; mike;Js;sJ. 
Ma;thsHfspd; $w;Wg;gb ,J Gtpapd; Vida gFjpfis tpl 
Ntfkhf Roy;tjhff; fUj;J njuptpf;fg;gLfpd;;wJ. 

Nky; %b 

Xl;bd; fPo; gFjpapypUe;J 670 fpNyhkPw;wH tiu Nky; %b gue;J 
fhzg;gLfpwJ. Xl;Lg;gilNahL njhlHG nfhz;Ls;s Nky; %bfs; 
xU gFjp ,sfpa epiyapy; fhzg;gLfpwd.fdpg;nghUl;fspd; NrHf;if> 
ghiwg; nghUl;fspd; jd;ik vd;gtw;iw nghUj;J fPo;%bapypUe;J 
NtWgLj;jg;gLfpd;wJ. fPo; %b jpz;kkhf ,Ug;gNjhL Nky; %bapy; 
fhzg;gLk; nghUl;fs; ghFj; jd;ik nfhz;ljhfTk; nkJthf 
miraf; $bajhfTk; fhzg;gLfpd;wJ. ,g;gFjpapy; ,sfpa> ,Wfpa 
ghiwfisf; nfhz;L fhzg;gLtNjhL vupkiy cUthFk; 
gFjpahfTk; ,g;gil fhzg;gLfpd;wJ. 

 

fPo; %b 

fPo; %b 2230 fpNyh kPw;wH jbg;gpidAilaJ. Gw ikaj;jpw;F Nky; 
jpz;ikahd fPo; %b mike;J fhzg;gLfpwJ. ,g;gFjpapy; fhzg;gLk; 
fdpaq;fshf ,Uk;nghl;irl;L> kf;dprpak;> rpypf;fd; Nghd;wit 
fhzg;gLfpd;wd. 
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mfikak; 

Gw ikaj;jpd; ntg;gepiyapYk; ghHf;f mk;ikaj;jpd; ntg;gepiy 
mjpfkhFk;. 47000C Nkw;gl;ljhf ntg;gepiy fhzg;gLtjw;F fhuzk; 
,g;gFjpapy; fhzg;gLk; mKf;fNk fhuzkhFk;. Gtpapd; ngUk; 
gFjpia cs;slf;fpa gilNa ,JthFk;. mjd; tl;lk; 6944 fp.kP. 
ntg;gepiy 20000C f;Fk; Nky; MFk;. ,jid ntspf; Nfhstfk;> 
cl;Nfhstfk; vd ,uz;lhfg; gpupf;fyhk;. ntspf;Nfhstfk; 2250 fp.kP 
tiuahdjhfTk; jput epiyiaf; nfhz;ljhfTk; mike;jpUf;Fk; 
cl;Nfhstfk; 1220 fp.kP. MokhdjhfTk; jpz;k jd;ik 
tha;e;jjhfTk; fhzg;gLfpwJ. 

Gw ikak; 

,g;gFjp fly; kl;lj;jpypUe;J 2900 fpNyhkPw;wH Moj;jpy; 
mike;Js;sJ. ,J 2250 fpNyhkPw;wH jbg;gpid cilaJ. mKf;fk; 
Fiwthf ,Ug;gjpdhy; jput epiyapy; fhzg;gLfpd;wJ. jputkhd 
,Uk;G> fyg;GNyhfj;ij nfhz;Ls;sJ. 

 
4.2 Gtpapd; cl;ghfk;  
Gtpapd; cl;ghfk; njhlu;ghd jfty;fs; Neubahd kw;Wk; 
kiwKfkhd Mjhuq;fis mbg;ilahff; nfhz;lJ. Neubahd 
Mjhukhf Gtpapd; cl;gFjpapy; 3100m tiuapyhd Moj;jpw;F 
Nkw;gl;l Ruq;fspidg; gw;wpa jfty;fspypUe;J ngwg;gLfpd;wd. 
Gtpapd; cl;gFjpapy; fhzg;gLk; ntg;gepiy nte;ePu; Cw;Wf;fs;> 
GtpeLf;fq;fs; vupkiyfs; Mfpatw;wpd; %yk; Gtpapd; cl;ghfk; 
gw;wpa epyikfis mwpe;J nfhs;s KbAk;. fw;Nfhsj;jpd; ntspg; 
gFjp Xlhf mike;Js;sJ. fz;lq;fspd; fPo; fhzg;gLk; %b 30-40 
km tiu gue;Js;sJ. kiyj; njhlu; fhzg;gLk; gFjpfspy; ,J 
NkYk; fPo; Nehf;fp mike;jpUf;Fk;. vdpDk; rKj;jpuj; jl;bd; jbg;G 
Vwf;Fiwa 10 km kl;LNkahFk;. Xl;Lf;Fk; %bf;Fkhd vy;iy 
nkhN`hNwhtprpf; njhlu;r;rpapd;ik vd miof;fg;gLk;. %bahdJ 
Nky; %b fPo; %b vd ,uz;L gFjpfisf; nfhz;lJ. Nky; %bapy; 
70-250 km tiuahd gFjp Nky; %bg;gil vdg;gLk;. Nky; 
%bg;gilahdJ fw;Nfhsj;jpid tplf; Fiwthd fbdj; 
jd;ikapidf; nfhz;Ls;sJ. nespe;J tisAk; ghFj;jd;ik 
nfhz;l gFjpahf cs;sJ. Gtpapd; cUthf;fk; ,lk;ngWk; NghJ 
epiu $ba ghukhd %yg; nghUw;fshd epf;fYk;> ,Uk;Gk; Gtpapd; 
kj;jpa gFjpapid mile;Jtpl;ld. Mdhy; epiwFiwe;j kf;dPrpak;> 
mYkpdpak;> rpypf;fh> nghl;lhrpak;> Nrhbak; Nghd;w xl;lrpNaw;wk; 
milfpd;w %yg; nghUl;fs; ntspg;gilapyNa jq;fptpl;ld. %b 2900 
km Mok; tiu guk;gpAs;sJ. ikag;gFjp ,uz;lhf mfikak;> Gw 
ikak; vdg; gpupf;fg;gl;Ls;sJ. ntspikak; 2900-5150km tiu gue;J 
fhzg;gLfpd;wJld; ,g;gFjp jput epiyapyNa fhzg;gLfpd;wJ. 
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%bf;Fk; ikag; gFjpf;Fk; ,ilapyhd vy;iy $w;wd; Ngu;f; 
njhlu;r;rpapd;ik‟ vdg;gLk;. $w;wd; Ngu;f; vy;iyapy; GtpeLf;f S 
miyfs; kiwe;J tpLtNjhL P miyfspd; 41 Ntfk; 
Fiwtilfpd;wJ. ikag;gFjpapd; mlu;j;jpapy; cm f;F 13.bg. Mf 
cs;sJ. ,jpypUe;J ikag;gFjpahdJ mjpfsT epf;fisAk; 
rpwpastpyhd ,Uk;gpidAk; nfhz;l xU fyitahf cs;sJ vdf; 
fUjg;gLfpd;wJ. ntspikaj;jpy; Kjdpiy miyfs; Fiwthd 
Ntfj;jpy; nry;tjdhy; mg; gFjp jput epiyapy; fhzg;gLfpd;wJ 
vd;gJ Gydhfpd;wJ. vdpDk; ,e;j miyfs; ntspikaj;jpidf; 
(Outer Core) fle;J kpf tpiuthfg; gzpg;gjpdhy; mf ikak; jpz;kg; 
nghUl;fspdhy; Mf;fg;gl;L;s;sJ vd;w KbTf;F tuyhk;. Mf ikak; 
5150 km Moj;jpy; mike;Js;sJ. 

 
gapw;rp tpdhf;fs;  
(1) Gtpapd; gpujhd gilfisg; glk; xd;wpd; %yk; vL;j;Jf; fhl;b 
mjd; gy;NtW mk;rq;fspidg; ngaupLf.  
(2) Gtpapd; cl;ghf epyikfis vLj;Jf;fhl;Ltjw;Fg; gad;gLj;jf; 
$ba Mjhuq;fisg; guprPypf;Ff.  
(3) Gtpapd; Xl;Lg; gFjpapd; gpujhd mk;rq;fspidf; Fwpg;gpLf.  
(4) Gtpapd; ikag; gFjpapd; (mfikak; Gwikak;) gpujhd gz;Gfis 
Muha;f. 
 
 
crhj;Jiz E}y;fs; 

1. Joseph Holden (2017). Introduction to Physical Gepgraphy And The 

Environment. Pearson 

2. Kaleel M.I.M. (2017). Fundamentals of Physical Geography, Kurunchi 

Publishers. 
3. Nandhakumar, Y. (2011). Physical Geography. Easwaran Puththagalayam, 

Kandy.  
4. Christopherson, R.W. (2005). Geo Systems, An Introduction To Physical 

Geography. Mac Millan Publisher Company: USA 
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mj;jpahak; 5 

ghiwfSk; fdpaq;fSk; 
cs;slf;fk; 
 
5.1 ghiw kw;Wk; fdpaq;fspd; cUthf;fk;.  
5.2 ghiwfspd; tiffs;  
5.3 ghiwtl;lk;  
5.4 fdpaq;fspd; tiffs;  
5.5 ,yq;ifapd; ghiwfSk; fdpa tsq;fSk;  
 
mj;jpahaj;jpd; RUf;fk;: ,t; mj;jpahaj;jpy; ghiwfspdJk; 
fdpaq;fspdJk; cUthf;fk; gw;wp vLj;Jf; $wg;gLfpd;wJ. ghiwfspd; 
%d;W tiffshd jPg;ghiwfs; cUkhwpa ghiwfs; kw;Wk; cUkhwpa 
ghiwfs; gw;wp tpsf;fg;gl;Ls;sd. fdpaq;fspd; cUthf;fk; kw;Wk; 
mtw;wpid ,dq;fhZtjw;Fg; ngsjpfg; gz;Gfs; gw;wpa tplaq;fs; 
$wg;gl;Ls;sd. milaw; ghiwfspd; tiffs; mKf;fk;> ntg;gk; 
fhuzkhf ntt;NtW tifahf vt;thW cUthf;fk; ngUfpd;wd. 
mt;thW cUthFk; milay;fspd; tiffs; vd;gd gw;wpAk; 
tpsf;fg;gl;L;sd. cUkhwpa ghiwfspd; nrad;Kiwfs; gw;wpAk; 
mtw;wpd; cUkhw;w tiffs; gw;wpAk; tpsf;fg;gl;L;s;sd. cUkhw;wk; 
vw;gl;l gpd;du; %yg;ghiwfs; vt;thW khw;wk; ngUfpd;wJ vd;gJ 
vLj;Jf;fhl;lg;gl;Ls;sJ. Gtpr;rupj fhy mbg;gilapy; ,yq;ifapd; 
gpujhd ghiw tiffSk; mtw;wpy; fhzg;gLk; ,lq;fSk; 
tpsf;fg;gl;Ls;sd. ,j;Jld; ,yq ;ifapy ; fhzg;gLk; fdpaq;fspd; 
tiffSk; mtw;wpd; gad;ghLk; gw;wpa tpsf;fq;fs; jug;gl;Ls;sd.  
 
mj;jpahaj;jpd; Nehf;fk;: ngsjpfg; Gtpapaiy xU ghlkhff; fw;Fk; 
khztu;fSf;Fg; GtpNahL> cl;ghfk;> kz; kw;Wk; mjd; cUthf;fr; 
nrad;Kiwapid tpsf;FtNj ,t;tj;jpahaj;jpd; gpujhd 
Nehf;fkhFk;.  
 
fw;ww; NgWfs;: Gtpj;njhFjp> cl;ghfk;> kw;Wk; cl;ghf ,ay;Gfs; 
gw;wp tpsq;fpf; nfhs;thu;. ghiw vd;why; vd;d vd;gJ gw;wpAk; 
fdpaq;fspd; cUthf;fk; kw;Wk; mitfspd; tiffs; Nru;f;if 
gw;wpAk; tpsf;fg; glj;jpd; cjtpAld; tpsf;fpf; fhl;Lthu;. 
,yq;ifapy; ghiwfspd; guk;gy; mtw;wpd; jd;ikfs; gw;wpAk; 
tpsf;fg;glj;jpd; cjtpAld; tpsf;fpf; $Wthu;. ,yq;ifapy; 
fhzg;gLk; fdpg;nghUl;fspd; tiffs; mtw;wpd; guk;gy; nghUshjhu 
Kf;fpaj;Jtk; gw;wp tpgupg;ghu;. 
 
 
5.1 ghiw kw;Wk; fdpaq;fspd; cUthf;fk;  
Gtpapd; Nkw;gug;gpy; cs;s GtpNahL gy tifahd ghiwfspdhy; 
Mf;fg;gl;lJ. ghiwfs; gy;NtW fdpg;nghUl;fspdhy; Mf;fg;gl;l 
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jpz;ikahd nghUl;fshFk;. fdpaq;fs; vd;gJ ngsjpf> ,urhadg; 
gz;Gfisf; nfhz;l mNrjdg; nghUl;fshff; fhzg;gLfpd;wd. 
gy;NtW %yq;fspd; Nru;f;ifapdhy; cUthf;fg;gl;lit. ,Jtiu 
mwpag;gl;l Vwf;Fiwa 100 %yq;fspd; xU rpytw;wpd; Nru;f;ifapdhy; 
%thapuj;Jf;F mjpfkhd fdpaq;fs; cUthfpAs;sd. ,tw;wpy; (i) 
jq;fk;> nts;sp> gpshl;bdk;> fe;jfk;> ituk; vd;gd jdp%yff; 
fdpakhFk;. (ii) gbfk;>vDk;>fdpak;>xl;rprd;>rpypf;Nfhd; Mfpa ,U 
%yq;fspd; $l;lhFk;. (iii) fy;irl;> fy;rpak;> xl;rprd;> fhgd; vd;gd 
%d;W fdpaq;fspd; $l;lhFk;. ,t;tifapy; gy;NtW fdpaq;fis 
cUthf;Fk; %yq;fspy; xl;rprd;> rpypf;Nfhd; mYkpdpak;> ,Uk;G> 
kf;dPrpak; vd;Dk; Ie;Jk; GtpNahl;by; 90% cs;sd. ,tw;Wld; 
fy;rpak;> Nrhbak;> nghl;lhrpak; vd;Dk; %d;W %yq;fSk; ,ize;J 
fspf;fs;> gbfk;> N`hd;gpnsd;l;> ignwhf;rPd;> xypitd;> ikf;fh 
vdg;gLk; MW Kf;fpakhd fdpaq;fis cUthf;fpAs;sd. ,it 
ghiwfis cUthf;Fk; fdpaq;fs; vdTk; rpypf;Nfw;Wf; fdpaq;fs; 
vdTk; miof;fg;gLk;. ,aw;ifapy; mwpag;gl;l ,urhahd %yq;fspy; 
Vwf;Fiwa ehypnyhU gFjpahdJ fdpaq;fspd; cUthf;fj;jpy; 
,ize;Js;sijf; fhzyhk;. Vwf;Fiwa %thapuk; fdpaq;fspy; 
nrhw;g msNt kpf Kf;fpaj;Jtk; nfhz;l GtpNahl;Lg; ghiwfspd; 
Nru;f;iffshff; fhzg;gLfpd;wd. 45 ghiwfis cUthf;Fk; 
fdpaq;fs; Kf;fpakhd VO tiffshfg; gpupf;fg;gLk;. ,g;gpupTfs; 
,urhad ,ay;Gfs; kw;Wk; cs; fl;likg;ig mbg;gilahff; 
nfhz;lit. ,tw;Ws; rpypf;Nfw;W ghupaJk; Kf;fpakhd gpupthfTk; 
fhzg;gLk;. Xl;Lg; gFjpapy; ngUk;ghyhd ghiwfs; rpypNfw;Wf; 
fdpaq;fisf; nfhz;Ls;sijf; fhzyhk;. rpypf;Nfw;Wf;fspd; 
$l;Lf;fspy; rpypf;fd; (Si) xl;rprd; (o) kw;Wk; vida %yq;fs; 
fhzg;gLfpd;wd. rpypf;Nfw;W my;yhjtw;wpy; fhgNdw;Wf;fs; 
ry;Ngw;Wf;fs; (Sulfides) fyl;Lf;fs; (Halides) vd;gd 
cs;slf;fg;gl;Ls;sd. ,tw;Ws; fhgNdw;Wf;fs; ngsjpfg; Gtpapaypy; 
Mu;tk; jUnkhd;whf cs;sJ. fhgNdw;Wf;fs; vy;yhk; fhgd; kw;Wk; 
xl;rpridf; nfhz;Ls;sd. fy;rpaj;Jld; Nru;j;J ,it fy;irl;il 
(Calcite) cUthf;Ffpd;wJ. ,jpypUe;J Rz;zhf;fs; cUthf;fk; 
ngUfpd;wJ. xl;irl;Lf;fs; vd;git xl;rprDld; ,ize;J 
cUthf;fg;gLgit. ,it nghUshjhu uPjpahf Kf;fpa gbTfshff; 
fhzg;gLfpd;wd. kpfg; gue;jstpy; fhzg;gLk; xl;irl;Lf;fs;> ,Uk;G 
Fwpg;ghf N`kd;l;> kf;diul; kw;Wk; ypNkhidl; Mfpa %d;Wk; 
,Uk;gpd; %yhjhukhff; fhzg;gLtJld; nghJthf ghiw cUthf;ff; 
fdpaq;fshff; fhzg;gLfpd;wJ. Fitl;]; vd;gJ xf;irl; vd;Dk; 
,urhadr; Nru;f;ifiaf; nfhz;bUe;jhYk; mjd; cs;sff; fl;ikg;Gf; 
fhuzkhf rpypf;Nfw;W vd;Nw tifg;gLj;jg;gLfpd;wJ. 
 

5.2 ghiwfspd; tiffs;  
nghJthf GtpNahl;by; fhzg;gLk; jpz;k jputpaq;fis ghiwfs; 
vdyhk;. GtpNahl;by; mike;J fhzg;gLfpd;w Kf;fpakhd 
fdpaq;fspd; NrHf;ifahy; ghiwfs; cUthf;fg;gl;bUf;fpd;wd. 
cjhuzkhf fUq;fw; ghiwahdJ ikf;fh, gbfk; kw;Wk; fspf;fy; 
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Nghd;wtw;wpd; $l;Lr; NrHf;ifahy; cUthdjhFk;. gy fdpg; 
nghUl;fspd; Nru;f;ifapdhYk; jdpnahU fdpg;nghUshy; 
cUthfpd;wJk; ghiw vdg;gLk;. GtpNahl;by; fhzg;gLk; ghiwfs; 
mjd; ,ay;Gfspd; mbg;gilapy; ehd;F tifahfg; gpupf;fg;gLfpd;wd.  

1. Gtpr; rupj fhy mbg;gilapy; - Nfk;gpupad; fhyg; ghiw> kNahrpd; 
fhyg; ghiw 

2. fdpg; nghUs; mbg;gilapy; - epyf;fupg; ghiw> Nrhf;Fg; ghiw> 
Rz;zhk;Gg; ghiw 

3. td;ik> nkd;ik mbg;gilapy; - td;ghiw – fUq;fy;> nkd;ghiw 
–  Rz;zhk;G 

4. Njhw;wk;> gpwg;G kw;Wk; kuG mbg;gilapy; - jPg;ghiw> 
milaw;ghiw> cUkhwpa ghiw  

Njhw;wj;jpd; mbg;gilapy; ghiwfis gpupj;J Muha;tJ xU rpwg;ghd 
ghFghlhf fUjg;gLfpd;wJ. ,jdbg;gilapy; ghiwfis 3 tifahfg; 
gpupf;fyhk;.  

 

 

 

 

 

 

  

 

 

 

 

jPg;ghiwfs;  

Nfhstfj;jpDs; fhzg;gLk; kf;kh vDk; cUfpa ghiwf; Fok;G 
Gtpapd; Nky; my;yJ cl;gilfspy; gha;e;J FspHe;J ,Wfpg; 
ghiwahf khWtNj jPg;ghiwahFk;. Gtpapd; cl;gFjpapy; fhzg;gLk; 
mjpf ntg;gk; fhuzkhf ghiwfs; cUfp (ghF) ghiwf;Fok;G 
epiyia milfpwJ (kf;kh). ,it mKf;fk; fhuzkhf GtpNahl;by; 
fhzg;gLk; nea;jyhd gpsTfs;> %l;Lf;fs; CNl GtpNkw;gug;ig 
te;jilfpd;wJ. ,jid vupkiyahf;fk; vdTk; miog;gh;. ,t; 
vupkiyf;Fok;G Fsph;r;rpailtjhy; jPg;ghiwfs; cUthfpd;wd. 
jPg;ghiwfs; gioadthFk;. Gtp Nkw;gug;gpy; 95 rjtPjkhd ghiwfs; 
jPg;ghiwfshFk;;. ,j;jPg;ghiwfs; kf;kh Fok;gpd; %yNk 
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cUthfpd;wd. kf;khthdJ RkhH 800oC – 1200 oC  caH 
ntg;gepiyAilaJ. kf;kh rpypf;fh> nghl;lhrpak;> fy;rpak;> 
kq;dPrpak;> ,Uk;G> ngh];gu];> epf;fy;> iul;Nlhdpak; Nghd;w 
%yfq;fis cs;slf;fp fhzg;gLk;.  

,t;thwhd ntg;gepiy nfhz;l kf;kh xLq;Ftjd; %yk; fPo;tUk; 
ghiwfs; cUthfpd;wd. 

01. ghjhsg; ghiwfs; :- mjp $ba ntg;gk; nfhz;l 3kp.kP – 5kp.kP 
f;F ,ilag;gl;l Jzpf;iffshd kf;kh GtpNkw;gug;G 
mz;ikapy; nkJthf xLq;Fk; NghJ ghjhsg; ghiwfs; 
cUthfpd;wd. 

 
02. ,ilg; gjhs ghiwfs; :- kpfTk; Ez;zpa 1kp.kP - 3kp.kP f;Fk; 

Fiwthd Jzpf;ifshy; Md kf;kh GtpNkw;gug;Gf;F 
mz;ikapy; kpf tpiuthf FspHr;rpailAk; NghJ ,g;ghiwfs; 
Njhd;Wfpd;wd. 

 
nghJthf kf;khthdJ xLq;Ffpd;w GtpNahl;bd; ,lj;jpid nghWj;J 
%d;W tifahf tFf;fyhk;. 

01. GtpNahl;bd; Nkw;gug;gpy; 
02. Gtpapd; Nkw;gug;gpw;Fk; mUfhikapy; 
03. GtpNahl;bd; Moj;jpy; 

,t;thW xLq;Ftjdhy; ghiwfs; td;ikahdjhfTk; 
gspq;FUthdjhfTk;> ,urhad mikg;gpYk; NtWgLfpd;wJ. 
 
vupkiyg; ghiwfis mtw;wpd; cUthf;fk;> nray;Kiwapd; 
mbg;gilapy; 2 Mf gpupf;fg;gLfpd;wJ.  
1. js;sw; jPg;ghiw 
2. jiyaPl;Lj; jPg;ghiw  
 
js;sw; jPg;ghiw  

cUfpa kf;kh ghiwf; Fok;ghdJ GtpNahl;bd; neha;jyhd 
gFjpapD}lhf Gtpapd; Nkw;gug;gpw;F vupkiyf; Fok;ghf (yhth) 
ntspte;J ,Wfpg; gbe;J ghiwahf khWtJ js;sw; jPg;ghiw 
vdg;gLk;. ,t;ntupkiyf; Fok;G ghiwfshy; ngupa Nkl;L epyq;fs; 
cUthfpAs;sd. vLj;Jf;fhl;lhf jf;fd Nkl;Lepyk;> nfhyk;gpah 
Nkl;Lepyk; Nghd;wtw;iwf; Fwpg;gplyhk;. 

jiyaPl;Lj; jPg;ghiw  

cUfpa kf;kh ghiwf; Fok;ghdJ Gtpapd; Nky; te;J gbahJ 
ghiwg;gilj; jsq;fSf;F ,ilapy; jiyapl;L Gtpapd; 
cl;gFjpapNyNa ,Wfp Fsph;r;rpaile;J ghiwahtJ jiyaPl;Lj; 
jPg;ghiwfs; vdg;gLk;. ,jid mit mike;Js;s Moj;jpd; 
mbg;gilapy; 2 tifg;gLj;jyhk; mitahtd.  

1. ghjhsg; ghiw (Plutonic Rock) 

2. fPo;g; ghjhsg; ghiw (Hypabyssal Rock) 
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milaw; ghiwfs;  
GtpNkw;gug;gpy; fhzg;gLk; jPg;ghiw epyj; Njhw;wq;fs; mupg;Gf; 
fUtpfshd XLk; ePH> ciwgdp> gdpf;fl;bahW> ntg;gk;> kio 
Nghd;wtw;why; mupf;fg;gl;L fhtpr; nrd;W ,d;ndhU ,lj;jpy; 
milay;fshf gbatplg;gLk;. ,JNt milaw;ghiwfs; vdg;gLk;. 
milaw;ghiwfis mit jpd;dy; nraw;ghl;L mbg;gilapy; 
gpd;tUkhW Nehf;fyhk;. 
 
nghwpKiw milaw;ghiw 
 
,aw;if fhuzpfshd mKf;fk;> ntg;gk; fhuzkhf ghiwfs; 
nghwpKiwr; nraw;ghLfSf;F cl;gl;L cUthfpd;w ghiwfs; 
,t;tifapy; mlq;Fk;. cjhuzkhf kzy;> kzw;fy;> rpWguy;fs;> 
cUz;il fw;wpuy;fs; Nghd;wtw;iw Fwpg;gpl KbAk;. flypd; Mokw;w 
gFjpfspy; vQ;Rk; fhNgNdw;Wf;fs; xd;W NrHe;J nghwpKiwahy; 
cUthd milaw; ghiwfisf; Fwpg;gpl KbAk;. 
 
,urhad Kiwahy; cUthd milaw;ghiw 
 
nghwpKiw nraw;ghLfs; jtpHe;j cf;fy; nraw;ghLfspd;%yk; 
cUthFk; Jzpf;iffspdhy; milaw;ghiwfs; cUthf;fk; 
ngWfpd;wd. cjhuzkhf njhyikl;> [pg;rk;> Vkj;ijl;L 
Nghd;wtw;iw Fwpg;gplyhk;. 
 
Nrjd Kiwahy; cUthd ghiw 
nghwpKiw Kiwikay;yhj Nrjd Kiw %yk; cUthd ghiwfs; 
,itahFk;. ,r; nrad;Kiw %yk; Rz;zhf;fy;> KUiff;fy; 
vd;gtw;iw Fwpg;gpl KbAk;. NkYk; milay; ghiwfis milAk; 
nghUl;fisf;  
nfhz;L NkYk; ,jid 3 tifahfg; gpupf;fyhk;. 
 
1. ngsjPf milay;fs; 
2. ,urhad milay;fs; 
3. capupay; milay;fs; 

 
 

cUkhwpa ghiwfs; 
ntg;gk;> kw;Wk; mKf;fk; Mfpa fhuzpfspdhy; jPg;ghiwfSk;> 
milaw;ghiwfSk; mtw;wpd; Njhw;wj;jpYk;> ,ay;gpYk; 
khw;wj;Jf;Fs;shfp Njhd;Wgit cUkhwpa ghiwfshFk;. 
jPg;ghiwfSk;> milaw;ghiwfSk; jpd;dy; nray;ghl;bdhy; 
Njhw;wj;jpd; mbg;gilapy; khw;wj;Jf;Fs;shfpd;wd. mNjNghd;W 
ghiwfspy; fhzg;gLk; fdpkq;fs; tspapy; cs;s thAf;fSlDk;> 
ePUlDk; jhf;fKw;W jd; jd;ikapid ,oe;J cUkhwpa ghiwfshf 
khWfpd;wd. ,jw;F cjhuzkhf 
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• fpuidl; ghiwfs; (jPg;ghiw) gspq;Fg;gl;ilg; ghiwfshf 
(eap];) ghiwfshf khWfpd;wd. 

• kzw;fy; - jflhF ghiw (Fthl;irl;) 

• Nry; ghiw rpNyl;L ghiwahf khWfpd;wJ. 

• Rz;zhk;Gf; fy; (khgps;) ryitf; fy;yhf khWfpd;wJ. 

 

ghiwfs; cUkhw;wj;jpy; ,uz;L Kf;fpa cUkhw;w tiffs; 
fhzg;gLfpd;wd. 

01. njhLif cUkhw;wk;. 

02. gpuNjr cUkhw;wk;. 

01. njhLif cUkhw;wk; 

xupl ,lkhw;wkhf fUjg;gLk; njhLif cUkhw;wk; jPg;ghiw 
cs;s gFjpfspyNa mjpfk; ,lk;ngWfpd;wJ. ghiwfspd; ntg;gk; 
mjpfupg;gjpdhy; maypy; cs;s jPg;ghiwg; nghUl;fs; Rw;wpAs;s 
gFjpfspy; ntg;gk; mjpfupj;J ngupa jPg;ghiwfspy; njhLif 
cUkhw;wk; eilngWfpd;wJ. rpwpa ghiwfspy; ntg;gk; Fiwthf 
fhzg;gLtjpdhy; ntg;g cUkhw;wk; FiwthFk;. ,itfspy; epw 
NtWghL khj;jpuNk Vw;gLk;. njhLif cUkhw;wk; vy;yh 
ghiwfspYk; Vw;gLtjpy;iy. njhLif cUkhw;wk; Vw;gLk; 
ghiwahf xd;ngy;R ghiwia Fwpg;gplyhk;. ,J fbdkhdjhfTk;> 
fWg;G epwj;jpYk;> Ez;zpa fdpaq;fshYk; MdJ. 

 

02. gpuNjr cUkhw;wk; 

gpuNjr cUkhw;wk; khWgLfpd;w ntg;g> mKf;f NtWghLfs; 
fhuzkhf eilngWfpd;wJ. ,t; cUkhw;wk; gue;jstpy; Vw;gLk; 
cUkhw;wkhFk;. NkYk; rpy fdpaq;fs; cUkhw;wk; eilngWk; 
,lq;fspyNa mjpfk; Njhd;Wfpd;wd. gpuNjr cUkhw;wk; 
kiyahf;f nrad;KiwfSld; njhlHGila tplakhFk;. 
,yq;ifapy; fhzg;gLk; 90% Md cUkhw;w ghiwfs; caHgb 
gpuNjr cUkhw;wj;jhy; Njhd;wpa ghiwfshFk;.    cUkhw;w 
jhf;f fhuzpfshf gpd;tUtd fhzg;gLfpd;wd. 

01. ntg;gk; 

02. mKf;fk; 

03. Jisj;jputk; 



53 
 

 

5.3 ghiwtl;lf;nfhs;if 
 

 

 

 

 

 

 

 

 

 

 

Gtpapd; Kjd;Kjypy; Njhd;wpa ghiwfs; jPg;ghiwfs; vdf; 
fUjg;gLfpd;wJ. ,g;ghiwfs; thdpiyahopjypdhYk; gy;NtW cupTf;  
fUtpfspdhYk; jpd;dYf;F cl;gl;L cUthfpa gUg; nghUl;fs; 
fhtpr; nry;yg;gl;L milay;fshf gbT nra;ag;gl;ld. ,it milaw; 
ghiwfshFk;. ,t;tpU ghiwfSk; cUkhw;wj;jpw;F cl;gl;likapdhy; 
cUkhwpa ghiwfs; Njhd;wpd. ,e;epiyapy; ntg;gepiy 600°C f;F 
Nky; Vw;gLk; NghJ ghiwfs; cUfp Fspu;tile;J kPz;Lk; 
jPg;ghiwfshf khWfpd;wd. ,t;thW jPg;ghiwfSk; milaw; 
ghiwfSk; cUfp kPz;Lk; jPg;ghiwfshFk; tl;lr; nrad;KiwNa 
;ghiwtl;lk;‟ vdg;gLfpd;wJ. GtpNahl;by; tpUj;jpw;f;Fupa jfLfspd; 
nrad;Kiwapy; ,g; ghiwtl;lk; nraw;gLtjhff; $wg;gLfpd;wJ. 

5.4 fdpaq;fspd; tiffs;  
Gtpr;rupjtpayhsupd; fUj;Jg;gb “fdpaq;fs;” (Mineral) vd;gJ 
gspq;FUf; fl;likg;igAk; ,urhad Nru;f;ifAk; nfhz;ljhf 
Gtpr;rupjtpay; nraw;ghLfspdhy; cUthf;fg;gLk; ,aw;ifahf 
epfOk; jpz;kkhff; fUjg;gLfpd;wJ. vy;yhf fdpaq;fSk; 
ngUk;ghYk; mNrjdg; nghUl;fshfNt fhzg;gLfpd;wd. fdpaq;fs; 
nghJthf gq;FU tbtpNyNa fhzg;gLk;. fdpaq;fs; ngUk;ghYk; 
gypq;FU tbtpyNa fhzg;gLk;. ,tw;Ws; mZf;fs; vt;thW 
xOq;fike;Js;sJ vd;gtw;Wf;F Vw;gNt mtw;wpd; tbtq;fSk; 
mike;jpUf;Fk;. fdpaq;fspd; fl;likg;gpd; Kf;fpaj;Jtj;ij tpsq;fpf; 
nfhs;tjw;F ituk; kw;Wk; fhupaj;jpd; gz;Gfisf; ftdj;jpw;f; 
nfhs;s Ntz;Lk;. ,t;tpU fdpaq;fSk; ,urhad Nru;f;ifapy; xNu 
khjpupahdit. fhgd; vd;Wk; jdpnahU %yfj;ijf; nfhz;lJ. 
,tw;wpd; gspq;FU fl;likg;Gf;fSk; ngsjpfg; gz;GfSk; 
NtWgl;lit. xNu %ykhf ,Ue;jhYk; ntt;Ntwhd fl;likg;G 

tz;ly; 
nfl;bahjy; 
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xOq;;Ffisf; nfhz;l ntt;Ntwhd fdpaq;fis cUthf;Ffpd;wJ. 
fdpaq;fis ,dq;fhDtjpy; nghJthf gad;gLj;jg;gLk; ngsjpfg; 
gz;Gfs; gpd;tUkhW. mit: (i) gspq;FT tbtk; (Crystal Form) (ii) 
fbdj; jd;ik (Hardness) (iii) rhu; mlu;j;jp (Relative Density) (iv) epwk; 
(Colour) (v) ntbg;G (Cleavage) (vi) KwpT (Fracture) Vii) gsgsg;G 
(lustre). ,g; gz;Gfspy; fbdj;jd;ik kw;Wk; ntspg;Gw Njhw;wk; 
cl;gl;l cs;sf 51 mikg;G kpf Kf;fpakhdJ. fdpatsq;fis 
mtw;wpd; fbdj; jd;ikia mbg;gilahff; nfhz;L gj;J 
gpupTfshfg; gpupf;fg;gl;Ls;sJ. ,J “Nkhtw;rpd;” (Mohs) fbdj;jd;ik 
msTj;jpl;lk; vd miof;fg;gLfpd;wJ. ,jpy; gj;jhtJ gpupthff; 
fhzg;gLtJ ituk; (Dimond) MFk;. fdpaq;fis rpW vz;zpf;if 
nfhz;l gpupTfshf my;yJ fdpa tFg;Gf;fshfj; jdpg;gLj;j KbAk;. 
ghFghl;Lj; jpl;lq;fs; vd;gJ jfty;fis xOq;FgLj;Jtjw;F 
cjTtjpdhy; mit kpfTk; gaDilait. fdpa Ma;thsu;fspdhy; 
gy;NtW gpujhd tFg;Gf;fshf fdpaq;fs; gpupf;fg;gl;Ls;sJ. mtw;Ws; 
gpujhdkhdit gpd;tUkhW: (i) rpypf;Nfw;W (ii) xf;irl;L (iii) 
ry;Ngl;L (iv) fy;Ngl;L (v) `iyl;L (vi) fhNghNdw;W (vii) ,aw;if 
cNyhfq;fs; (nrk;G). rpypf;Nfw;W> FNshiul;L> ry;Ngl;L kw;Wk; 
xf;irl;L Mfpad Gtpapy; mjpfsT fhzg;gLk; fdpaq;fshFk;. 
fz;lq;fspd; Xl;bd; Vwf;Fiwa 95% rpypf;Nfw;W fhzg;gLfpd;wJ. 
rKj;jpu Xl;bYk; Gtpapd; %bg; gFjpapYk; cs;s ghiwfs; 
ngUk;ghYk; rpypf;Nfw;W fdpaq;fisf; nfhz;Ls;sd. vdNt Gtpapd; 
kpfg; nghJthd fdpakhf rpypf;Nfw;W fhzg;gLfpd;wJ. rpypf;Nfw; 
fdpaq;fs; VO gpupTfshfg; gpupf;fg;gLk;. fbdkhd ghukhd ngsjpf 
,ay;Gfisf; nfhz;l cNyhff; fdpaq;fs; ,uz;L tifg;gLk;. 
mit (i) ,Uk;Grhu;e;jit (ii) ,Uk;Grhuhjit vdg;gLk;. n`kilw;> 
kf;diwl;> ypNkhidl; Nghd;wd ,Uk;Gj; jhJ tiffshFk;. ,Uk;G 
jq;fk;> nts;sp> ,y;kidl; vd;gd ,Uk;G rhuhjitahFk;. 

5.5 ,yq;ifapd; ghiwfSk; fdpa tsq;fSk; 
,yq;ifapy; 90% khd gFjp Nfk;gpupaDf;F Kw;gl;l jPg;ghiwfspdhy; 
my;yJ cUkhwpa ghiwfspdhy; cUthfpAs;sJ. ,g;ghiwfs; 
Vwf;Fiwa 550 kpy;ypad; Mz;LfSf;F Kd;du; cUkhw;wk; 
ngw;wpUf;fyhk; vdf; fUjg;gLfpd;wJ. Nfk;gpupaDf;F Kw;gl;l 
ghiwfs; mbg;gilahff; nfhz;L ,yq;ifapd; ghiwfs; %d;W 
gpujhd 52 tiffshfg; gpupf;fg;gLfpd;wd. mit: (i) tp[ad; njhFjp 
cUkhwpa ghiwfs; (ii) td;dpj; njhFjp (iii) Cau;epiyj; njhlu; 
cUkhwpa ghiw.  
 
tp[ad; njhFjp cUkhwpa ghiwfs;: tp[ad; njhlu;fs; cUkhwpa 
ghiwfisf; nfhz;lJ. ,g;ghiwfs; ,yq;ifapd; fpof;F njd; 
fpof;F gFjpfspy; fhzg;gLfpd;wJ. Nfk;gPupaDf;F Kw;gl;l 
,g;ghiwfs; thdpiyahopjypdhy; cUkhw;wj;jpw;F cl;gl;L gil 
gilahf mike;J gspq;FUg; gl;il ghiwfshf khwptpl;ld. tp[ad; 
njhFjpapy; gy;NtW tifahd gspq;FUg;gl;ilg; ghiwfs; 
fhzg;gLtJld; mtw;wpDs; cUkhw;wkile;j 
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Fthl;irl;>rpypf;Nfw;Wk; cs;slf;fpAs;sJ. tp[ad; njhFjpg; 
ghiwfSk; cau; epiyj; njhlu; ghiwfSk; fhzg;gLfpd;wd. Gj;jy 
FlhXah kw;Wk; fjpu;fhkj; njhlu; ghiwf; Fd;Wfs ; fhzg;gLfpd;wd.  
 
td;dpj; njhFjp: td;dpj; njhFjpg; ghiwfs; vd;gJ cau;epiyj; 
njhlu;ghiwfSf;Fk; kNahrpd; milaw; ghiwfSf;Fk; ,ilg;gl;l 
gFjpapy; mike;Js;sd. ,tw;Ws; Mz;bfk jg;Nght gFjpapYk; 
A+uhrpf; gbTfs; Kf;fpak; ngWfpd;wd. td;dpj; njhlupd; Nkw;gFjp 
Nfk;gpupaDf;F Kw;gl;ljhfTk; cs;sJ. rpy gFjpfs; cau;epiyj; 
njhlUf;Fs; CLUtpAk; mike;Js;sJ. 
 
epyj;njhlu; ghiwfs;: cau; epyj;njhlu; ghiw tyakhdJ 
jpUNfhzkiyia mLj;J xLq;fpa xU gFjpapy; Muk;gpj;J kfhtyp 
ejp gs;sjhf;F topNa kj;jpa kiyehl;il Nehf;fp tpuptilfpd;wJ. 
kj;jpa kiyehl;bd; ,wf;Fthidf; Fd;Wfis cs;slf;fpa Xu; 
mfykhd tyakhf tpuptile;J mk;ghe;Njhl;il tiu gue;Js;sJ. 
cau; epyj; njhlu; cUkhwpa ghiwfisf; nfhz;lJ. ,tw;wpid 
nfhz;lilw; ghiwfs; vd miog;gu;. Njhy;fhyg; ghiwfs; 
cUkhw;wj;jpw;F cl;gl;ljpdhy; nfhz;lily; ghiwfs; Njhw;wk; 
ngw;wd. nfhz;liyw; ghiw njhFfspy; fUq;fs; jiyaPLfs; 
fhzg;gLfpd;wd. Njhzpf; fUq;fs; ,jw;F cjhuzkhFk;. 
Nfhz;lily; ghiwj; njhFjpfspy; fhupak; ikf;fh ,uj;jpdw; fw;fs; 
vd;gd Nghd;w rpwe;j fdpatsq;fs; gutpf; fhzg;gLfpd;wd. kj;jpa 
kiyehl;bd; njd; gFjp ,wf;Fthid kiyj;njhlupd; kj;jpa 
gFjpfspy; rhNdhifl; ghiwfs; 53 mjpfstpy; fhzg;gLfpd;wJ. 
,wf;Fthid kiyj; njhlupd; GSj;Njhl;ilf; Fd;Wfs; kw;Wk; 
mg;Gj;jisf; Fd;W vd;gd KOikahf rhNdhifl; ghiwfspdhy; 
MdJ.  
 
milay; ghiwfs;: ,yq;ifapy; gpujhd %d;W ghiwg; gFjpfisj; 
jtpu ,yq;ifapy; fhzg;gLk; kNahrpd; fhy Rz;zhf; fw;ghiwfs; 
Gtpr;rupj fhyj;Jf;Fupa milay; ghiw tifahFk;. 
Gj;jsk;>gue;jd;>Ky;iyjPT efuq;fspid ,izf;Fk; Nfhl;bw;F 
tlf;Nf aho;g;ghzf; Flh ehl;bYk; tlNkw;Fg; gFjpapYk; Rz;zf; 
fw;ghiwfs; fhzg;gLfpd;wd. ,it kNahrpd; Gtpr;rupjtpay; 
fhyj;jpy; flypd; fPopUe;J NkYau;j;jg;gl;litahFk;. ,g; ghiwfs; 
Ez;Jis ,ioaikg;gpypUe;J ghupa Jisfisf; nfhz;l capu; 
Rtl;Lg;ghiwfs; tiu NtWgLfpd;wd. mz;ikf; fhy 
milaw;gbTfs; ,yq;ifapd; fiuNahuq;fspy; fhzg;gLfpd;wd. 
,e;j milaw;gbTfspy; ,y;kidl;>nkhNdhirl; kw;Wk; gbf kzy; 
vd;gd fhzg;gLfpd;wd.  
 
,yq;ifapd; fdpa tsq;fs;: Nfk;gPupaDf;F Kw;gl;l ghiwj; 
njhFjpfspy; Vw;gl;l cUkhw;wr; nrad;Kiwfspd; fhuzkhf 
gy;NtW fdpaq;fs; cUthfpAs;sd. ,it ,yq;ifapd; ntt;NtW 
gpuNjrq;fspy; gy;NtW ghiwaikg;Gf;fSld; Nrue;J 
fhzg;gLfpd;wJ. jw;NghJ Vw;gl;LtUk; etPd njhopEl;gq;fspd; 
tsu;r;rp fhuzkhf fdpg;nghUw;fspd; mfo;tpy; ghupa Kd;Ndw;wq;fs; 
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Vw;gl;L tUtJld; mtw;wpidr; rhu;e;J gy;NtW ifj;njhopy;fSk; 
tpUj;jpaile;J tUfpd;wd. fdpg;nghUl;fs; rpytw;wpd; vw;Wkjp 
fhuzkhf md;dpa nrythdp tUkhdKk; fpilj;JtUfpd;wJ. 
fdpg;nghUl;fis mtw;wpd; cw;gj;jp Nehf;fk; kw;Wk; mtw;wpd; ,ay;G 
vd;gtw;wpd; mbg;gilapy; mtw;wpid %d;W tiffshfg; gpupf;fyhk;. 
mit: (i) vupnghUs; fdpaq;fs (ii) cNyhff; fdpaq;fs; (i i i) 
cNyhfky;yhj fdpaq;fs; MFk;.  
 
(i)vupnghUl; fdpaq;fs;: vupnghUl; fdpaq;fspy; epyf;fup>kpNjd;thA> 
ngw;Nwhypak;> Kw;wh epyf;fup kw;Wk; fjpuptPr;Rj; jd;ikAs;s 
ANudpak; Njhupak; Nghd;w fdpaq;fs; cs;slf;fpAs;sd. 
,yq;ifapidg; nghUj;jtiuapy; Kw;wh epyf;fup kl;LNk 
fhzg;gLfpd;wJ. nfhOk;Gf;F 54 tlf;Nf Kj;Juh[nty rJg;G 
epyj;jpy; Kw;wh epyf;fup Fwpg;glj;jfstpYk; jpaj;jsht> EtNuypah> 
gz;lhutyg; gFjpfspy; rpwpastpYk; fhzg;gLfpd;wJ. ,f; fdpak; 
mjpf <uj;jd;ik fhuzkhf vupnghUs; tskhf gad;gLj;j 
Kbahjjpdhy; cw;gj;jpw;fhd %yg;nghUshfg; gad;gLfpd;wJ. 
,yq;ifapy; Njhupak; nkhd;irl; kw;Wk; njhupaisl; Nghd;w 
fjpupaf;ff; fdpatsq;fs; ,yq;ifapy; rpwpastpy; guk;gpf; 
fhzg;gLfpd;wJ. Njhupak; ,uj;jpdGup khtl;lj;jpypYk; nkhNdhirl; 
ijf;fhty kw;Wk; ,s;JUt gpuNjrq;fspYk; guk;gpAs;sd. 
 
(ii) cNyhff; fdpaq;fs;:  
,yq;ifapy; fhzg;gLk; fdpaq;fspy; ,Uk;G kw;Wk; nrk;G vd;gd 
Kf;fpak; ngWfpd;wd. cNyhff; fdpg; nghUl;fSs; ,uj;jpdGup 
khj;jiw fhyp Mfpa gFjpfspy; fhzg;gLk; ,Uk;Gj;jhJg; gbTfs; 
Fwpg;gplj;jf;fit. NrUntttpy; fhzg;gLfpd;w nkf;dilw ; ,Uk;Gg; 
gbTfs; Vwf;Fiwa 40 kpy;ypad; njhd; tiu ,Uf;fyhk; vd 
kjpg;gplg;gl;Ls;sJ. ,jpy; ruhrupahf 1% nrk;Gk; 40% ,Uk;Gk; fye;j 
cNyhfj; jhJf;fs; fhz;gLtjhff; $wg;gLfpd;wJ.  
 
(iii) cNyhfky;yhj fdpa tiffs;: cNyhfky;yhj fdpa 
tiffSs; fhupak;> ikf;fh> Rz;zhk;Gf;fy;> fspkz; fdpa 
kzy;fs;> rpypf;fh> cg;G> ,uj;jpdf;fw;fs; Nghd;w fdpaq;fs; 
,yq;ifapy; fhzg;gLfpd;wd. ,yq;ifapy; fdpa tsq;fSs; mjpf 
tUkhdk; jUk; xU fdpkhf tpsq;FtJ ,uj;jpdf; fy;yhFk;. 
,uj;jpdGup>nkhduhfiy>khj;jiu Mfpa khtl;lq;fspy; fhzg;gLk; 
tz;ly; gbTfis mLj;J ,uj;jpdf; fy; gbTfs; fhzg;gLfpd;wd. 
,yq;ifapd; mfo;Tf; ifj;njhopypy; fhupak; Kf;fpak; ngUtJld; 
me;epa nrythdpapid nfhyd;f`> Nghfy Nghd;wtw;iwf; 
Fwpg;gplyhk;. tu;j;jf uPjpapy; Kf;fpaj;Jtk; ngw;w ikf;fh gbTfs; 
xU rpf;fyhd rpypf;Nfw;Wf; fdpakhFk;. cau; epyq;fspy; fUq;fs; 
kw;Wk; rhNzhifl; Mfpa ghiwfspy; ,jidf; fhzyhk;. jynfhl> 
thupnghy> jyhJ Xah> gJis Nghd;w gpuNjrq;fspy; gpujhd 
ikf;fhg; gbTfisf; fhz Kbfpd;wJ. %yg; nghUw;fshff; 
gad;gL;j;jg;gLk; fdpaq;fSs; 55 kpfTk; goikahdjhff; 
fhzg;gLtJ fsp kz;zhFk;. ntz;fsp> cUz;ilf; fspkz;> 
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tz;ly; fspkz; vd;gd Kf;fpa tiffshFk;. XL> nrq;fs; 
cw;gj;jpw;fhd fspkz; ejpfis mz;b nts;sr; rkntspfspy; 
fhzg;gLfpd;wJ. ngy;];ghu; fdpak; gPq;fhd; kw;Wk; nrq;fs; 
cw;gj;jpf;fhfg; gad;gLj;jg;gLfpd;wJ. 
 
 
gapw;rp tpdhf;fs;  
 
(1) jPg;ghiwfspd; ,uz;L gpujhd tiffisf; Fwpg;gpl;L mit 
xt;nthd;wpdJk; cUthf;fr; nrad;Kiwia tpsf;Ff.  
(2) jPg;ghiwfspd; ,uz;L gpujhd tiffs; VjhtJ xd;wpdhy; 
cUthf;fg;gLk; epyTUtq;fis tpsf;Ff.  
(3) njhLif cUkhw;wk; gpuNjr cUkhw;wk; vd;w gjq;fisr; 
RUf;fkhf tpsf;Ff. (4) ghiw tl;lk; vd;why; vd;d?  
(5) ,yq;ifapd; gpujhd ghiwfisr; RUf;fkhf tpsf;Ff.  
(6) ,yq;ifapy; fhzg;gLk; fdpaq;fspd; nghUshjhu Kf;fpaj;Jtk; 
gw;wpa ckJ fUj;jpid Kd;itf;Ff. 
 
 
crhj;Jiz E}y;fs; 

1. Joseph Holden (2017). Introduction to Physical Gepgraphy And The 

Environment. Pearson. 

2. Alan Strahler. (2011). Introducing Physical Geography, John Willy 4 Sons. 
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3. Kaleel M.I.M. (2017). Fundamentals of Physical Geography, Kurunchi 

Publishers. 
4. Nandhakumar, Y. (2011). Physical Geography. Easwaran Puththagalayam, 

Kandy.  
5. Education Publication Department. (2018). Physical Geography Part I , 

Ministry of Education, Bathramulla 
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mj;jpahak; 06 

thdpiyahopjYk; jpzptirTk; 
cs;slf;fk;  

6.1 thdpiyahopjy; nrad;Kiwfs;  

6.2 jpzpT mirTr; nrad;Kiwfs;  

6.3 Ml;bf; kw;Wk; my;igd; Je;jpuh epyj;Njhw;wk;  

 

mj;jpahaj;jpd; RUf;fk;: Gtpapd; Nkw;gu;g;gpy; fhzg;gLk; ghiwfs; 
gpupe;jopjy; vd;Dk; nrad;KiwNa “thdpiyahopjy;” vdg;gLk;. 
ntg;gepiy kiotPo;r;rp ciwgdp> fhw;W Mfpa fhyepiy 
%yfq;fspYk; XLk; ePu;> fhw;W> gdpf;fl;bahW Kjypa jpd;dw; 
fUtpfspYk; ,e;j thdpiyahopjy; nrad;Kiw 
Nkw;nfhs;sg;gLfpd;wJ. ,r; nrad;Kiwfspy; rpijtile;J 
fhzg;gLk; ghiwg; nghUl;fs; gdpf;fl;bahW fhw;W> ePu; vd;gtw;wpdhy; 
Xuplj;jpypUe;J ,d;ndhU ,lj;jpw;F nfhz;L nry;yg;gLfpd;wJ. 
thdpiyahopjy; nraw;ghl;bidj; jPu;khdpg;gjpy; %yg;ghiwfs; 
fhyepiy> jhtuk;> epyj;Njhw;wk; kw;Wk; fhyk; vd;gd Kf;fpa 
gq;fpid tfpg;gijf; fhzyhk;. mj;Jld; thdpiyahopjy; 
tifahfTk; gpupf;fg;gLfpd;wJ.  

mj;jpahaj;jpd; Nehf;fk;: ngsjpfg; Gtpapaiy xU ghlkhff; fw;Fk; 
khztu;fSf;Fg; GtpNahL> cl;ghfk;> kz; kw;Wk; mjd; cUthf;fr; 
nrad;Kiwapid tpsf;FtNj ,t;tj;jpahaj;jpd; gpujhd 
Nehf;fkhFk;. 

fw;ww; NgWfs;: Gtpj;njhFjp> cl;ghfk;> kw;Wk; cl;ghf ,ay;Gfs; 
gw;wp tpsq;fpf; nfhs;thu;. thdpiyahyopjypd; %d;W tiffis 
tpsf;fpf; fhl;Lthu.; thdpiyahopjypid epu;zapf;Fk; fhuzpfisf; 
Fwpg;gpLthu;. jpzpT mirTfspd; gpujhd tiffisAk; 
epyTUtq;fisAk; tpsf;fg; glj;Jld; tpsf;fpf; fhl;Lthu;. 

 

6.1 thdpiyahyopjy; nrad;Kiwfs; 
GtpapYs;s jpz;kg; ghiwfs; gpupe;jopjy; thdpiyahyopjy; 
vdg;gLk;.,J fhyepiy %yfq;fspd; jd;ikapYk;, ghiwfspd; 
,ay;gpYk; jq;fpAs;sJ. XLk;ePu;, fhw;W, gdpf;fl;bahW, flyiy 
Nghd;w Gwtpirfspd; nray;fNs thdpiyahyopjy; nrad;Kiwf;F 
Kjw; fhuzpfshFk;. GtpNkw;gug;gpy; kz;;, guy;, kzy; Njhd;Wtjw;F 
thdpiyahyopjy; Kf;fpakhd fhuzpahfpd;wJ.  

thdpiyahyopjiyj;  jPu;khdpf;Fk; fhuzpfs; 
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• ghiwapd; jd;ik (td;ik nkd;ik) 
• ghiwapd; mikg;G (%l;Lf;fs;, gpsTfs;, Ez;Jisfs;) 
• ghiwfspd; fdpg;nghUl; Nru;if (fiury;) 
• ghiwfspd; kzpAU 
• fhyepiy (tuz;l, Fspu;, <uypg;G) 
• jhtug;guk;gy; 
• fhyk; 
• ghiwfs; fhzg;gLk; epyj;jpd; rupT 
• ghiwapy; Qhapw;Wf; fjpu; gLNfhzk; 

thdpiyahyopjypd; tiffs; 

• nghwpKiwahy; thdpiyahyopjy; (Physical/Mechanical 

Weathering) 

• ,urhad Kiwahy; thdpiyahyopjy; (Chemical Weathering) 

• capupay; Kiwahy; thdpiyahyopjy; (Biological Weathering) 

(1) nghwpKiw thdpiyahopjy;: ghiwfspy; ,urhahd 
khw;wq;fs; vJTk; Vw;glhky; nghwpKiwr; 
nraw;ghLfspdhy; ghiwfs; rpijtiltjNa nghwpKiw 
thdpiyahopjy; vd;fpd;Nwhk;. ntg;gepiyapy; Vw;gLk; 
khw;wq;fs; ciwgdpapd; jhf;fq;fs; ePupd; nraw;ghL 
ePNuhl;lq;fs; kw;Wk; miyfspd; jhf;fk; fhuzkhfg; ,g; 
nghwpKiw rpijT Vw;gLfpd;wJ. ,utpy; fLk; FspuhfTk; 
gfypy; mjpf ntg;gk; fhzg;gLk; ghiytdg; gpuNjrq;fspy; 
nghwpKiw thdpiyahopjy; fhuzkhf ghiwfs; 
rpijtiltijf; fhzyhk;. ghiwfspd; RUq;Fjy; kw;Wk; 
tpuptiljy; fhuzkhf mit gl;ilfshff; 
fow;wg;gLfpd;wd. Nkw;gilapy; fhzg;gLk; ghiwfs; mjd; 
fPo; fhzg;gLk; ghiwfspd; ghuj;jpd; fhuzkhf 
mKf;Ffpd;wd. jpd;dw; fUtpfspdhy; Nkw;gFjpg; ghiwfs; 
mfw;wg;gLk; NghJ ghuk; Fiwtile;J mbj;jsg; ghiwfs; 
tpuptilfpd;wd. ,jDs; fPo;g; gilfs; tpuptile;J 
cilfpd;wd. ghiw ntbg;Gf;fspy; ePu; ciwe;J 
gdpf;fl;bahFk; NghJ mjd; fdtstpd; mjpfupg;Gf; 
fhuzkhf jifg;G Vw;gl;L ghiwfs; cilfpd;wd. 
gdpffl;b mKf;fj;jpdhy; tpupjYk; cUfp XLk; NghJ 
RUf;fKk; njhlu;e;J epfo;tjdhy; rpijTfs; Vw;gLfpd;wd. 
ejpfspdhy; nfhz;Ltug;gLk; ghiwg; nghUl;fs; 
xd;wpide;J Nkhjp cilfpd;wd. flw;fiuNahuq;fspy; 
miyfspd; nraw;ghbdhy; ghiwfspy; ePupaw; jhf;fk; 
Vw;gl;L ghiwfs; cile;J rpijfpd;wd. 

nghwpKiw thdpiyahyopjiy Cf;Ftpf;Fk; fhuzpfs;. 
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#upa ntg;gj;jhy; ghiwapd; Nkw;gug;G cyu;tilAk;. ,jdhy; mjd; 
fdtsT FiwtilAk;. gpd; kio nga;Ak; NghJ eidtjhy; 
fdtsT mjpfupf;fpd;wJ. ,t;thW fdtsT khw;wk; 
thdpiyahyopjiy Cf;Ftpf;fpwJ.,uT gfy; Ntisfspy; 
ntg;gkhjYk; Fspu;r;rpailjYk; khwp; khwp Vw;gLtjhy; 
thdpiyahyopjy; Cf;Ftpf;fg;gLfpd;wJ.fhw;wpdhy; ms;spr; 
nry;yg;gLk; kzy; kw;Wk; XLk;ePu; ghiwfspy; NkhJtjhYk;> 
miyabg;Gf; fhuzkhfTk; ghiw 
thdpiyahyopjYf;Fl;gLfpd;wJ.ghiw ntbg;Gf;fspy; ePu; GFtjhy; 
ntbg;Gf;fs; NkYk; tpupjYf;Fs;shFfpd;wd. ,t;thW GFk; ePu; 
ciwAk; NghJ fdtsT mjpfupg;Gk; Vw;gLfpd;wJ. ,jdhy; ghiw 
cilT NkYk; Cf;Ftpf;fg;gLfpd;wJ. 

rLjpahd ntg;gkhw;wk; 

,g;nghwpKiwahyopjiy ghiytdg; gpuNjrq;fspy; 
mtjhdpf;fyhk;.ghiytdg;gpuNjrk; Kfpyw;w thdj;ij 
nfhz;bUg;gjhy; mq;F gfy; Neuj;jpy; mjpf ntg;gKk; , ,uT 
Neuj;jpy; mjpf FspUk; epoTk;. ,jdhy; mq;Fs;s ghiwfs; gfypy; 
ntg;gj;jhy; tpuptjYf;Fk; , ,utpy; Fspuhy; RUq;FjYf;Fk; 
cl;gLfpd;wd. ,t;thW njhlu;e;J RUq;fp tpupjy; ,lk;ngWtjhy; 
ghiwfs; cilTfisAk; gpsTfisAk; 
ngw;Wf;nfhs;fpd;wd.,r;rLjpahd ntg;gkhw;wj;jhy; ghiytdg; 
ghiwfs; Jz;L Jz;lhfTk; , gil gilahfTk; rpijtilfpd;wd. 

  (c-k;) gspq;Fg;ghiwfs; 

ciwgdpapd; jhf;fk; 

,g; nghwpKiwahyopjiy gdpf;fl;bf;ftpo;g;G fhzg;gLk; 
gpuNjrq;fspYk;, cau; kiyg;guNjrq;fspYk; 
mtjhdpf;fyhk;,g;gpuNjrj;jpy; nga;Ak; kioahdJ,  
kiyr;rha;Tfspy;; cs;s Fopfspy; Njq;Ffpd;wJ.mJ ciwe;J 
gdpf;fl;bahf khWk; NghJ jdJ gUkdpy; 10% 
mjpfupf;fpd;wJ.,jdhy; mf;FopahdJ mKf;fj;jhy; 
tpuptilfpd;wJ.NkYk; mg;gdpf;fl;b cUfp XLk;NghJ mKf;fk; 
Fiwtile;J  mf;Fop RUq;Ffpd;wJ. ,t;thW njhlu;e;J ,lk;ngWk; 
NghJ mf;Fopfspy; ntbg;G Vw;gl;L mJ jd;dstpy; 
ngupjhfpd;wJ.,t;thW ,lk;ngWtjhy; ghiwfs; nghwpKiw 
thdpiyahyopjypw;Fl;gLfpd;wJ. 

    (c-k;) milaw;ghiwfs; 

ePu;j;jhf;fk;  

ejp ePuhdJ gha;e;J tUk; NghJ vjpu;g;gLfpd;w ghiwj;jpzpTfspy;  
njhlu;e;J Nkhjp ePu;j;jhf;fj;ij Njhw;Wtpf;fpd;wd.ejp fhtp tUfpd;w 
gUg;nghUl;fs; FWf;fpLk; ghiwfspy; NkhJfpd;wd. ,jdhy; 
ghiwfs; jpzpT jpzpthf cile;J rpijtilfpd;wd. 
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ePupaw;whf;fk; 

flw;fiuNahuq;fspy; fhzg;gLk; Xq;fspYs;s ntbg;Gf;fs;, 
gpsTfspy; fhw;W GFe;J ,Uf;Fk;.mg;NghJ jpBnud ghiwapy; 
flyiy NkhJtjhy; , GFe;Js;s fhw;whdJ mKf;fj;Jf;Fs;shfp 
ntg;gkilfpd;wJ.,jdhy; Xq;fy; jpzpT jpzpthfr; rpijtilfpd;wJ. 

nghwpKiw thdpiyahyopjypd; tiffs;;;;; ;; 

%d;W tifahd nghwpKiw thdpiyahyopjiy mtjhdpf;fyhk;. 

1. kzpAUthyopjy; (Granular Distintegration) -   ghifs; rpW rpW 
guy;, kzy; vd;gdthfg; gpuptJ kzpAUthyopjy; vdg;gLk;. 
(c-k;) fUq;fy; (ikf;fh, gbfk;, fspf;fy;) 

2. gilfow;wy; (Exfoliation) – ghiwahdJ nky;ypa gil 
gilahf cupe;J rpijtJ gilfow;wy; vdg;gLk;. (c-k;) 
Rz;zhk;Gg;ghiw , gbfg;ghu; (If;fpa mnkupf;fhtpYs;s 
naNyRlhd; Njrpag; g+q;fhtpy;      gilfow;wpapUf;Fk; gy 
ngupa Fkpo;fisf; fhzyhk;.) 

3. jpzpthfg; gpupjy; (Block Seperation) –  ghiwahdJ jpzpT 
jpzpthf cile;J NghtJ jpzpthfg; gpupjy; vdg;gLk;. (c-k;) 
gy fdpg;nghUl;ghiw   

 

(2) ,urhadKiw thdpiyahopjy;:  
ntg;gKk; <uKk; ghiwfspYs;s fdpaq;fisf; fiuj;J 
,urhadr; Nru;f;ifia cUthf;Ffpd;wJ. ,urhadr; 
Nru;f;ifapdhy; ghiwfs; rpijtiltij ,urhad 
thdpiyahopjy; vd;gu;. Gtpapd; kj;jpa Nfhl;Lg; gFjpapy; 
,r; nrad;Kiw mjpfsthf ,lk;ngWfpd;wJ. ,urhad 
thdpiyahopjy; gpd;tUk; topfspy; Vw;gLfpd;wd. mit: 
(i) Xl;rpNaw;wk; (ii) fhgdhf;fk; (iii) ePNuw;wk; (iv) ePu;g;gFg;G 
(v) fiujy; (vi) %yq;fspy; khw;wk;.  

xl;rpNaw;wk;  

kio ePupYs;s xl;rprDk; ePUk; ,ize;J ghiwapYs;s rpy 
fdpg;nghUl;;fis rpijtilar; nra;tij ,J 
Fwpf;fpwJ.nghJthf ,Uk;Gr;Nru;f;ifAs;s ghiwfspNyNa 
xl;rpNaw;wk; $Ljyhf ,lk;ngWk;. jPg;ghiwapYs;s ,Uk;ghdJ 
igiww;, kf;diul;, xypitl;, N`hd;gpnsd;l; Kjypa 
,Uk;G – kf;dPrpa rpypf;Nfw;Wf;fshf fhzg;gLfpwJ.(c-
k;)jPg;ghiwapYs;s ,Uk;G {ngu]; ngupf; (fws;) 

4Fe  +  3O2                      2Fe2O3    (hematite) 
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fhgNdw;wk; (Carbonation) 

kio ePupYs;s fhgdPnuhl;irl;L, ePu; vd;gd ,ize;J 
ghiwapYs;s ,urhadg; nghUl;fis fiurYf;Fl;gLj;Jtij 
,J Fwpj;J epw;fpd;wJ.  

     (c-k;) ,Uk;G, fy;rpak;> kf;dPrpak; 

,jdhy; khgps;, Rz;zf;fw; (CaCO3) gpuNjrk; $Ljyhf 
jpd;dYf;Fs;shfpwJ. jPg;ghiwahd fUq;fy; $l ,jdhy; 
fiurYf;Fs;shfpd;wJ.  

 (c-k;) ngy;];gh H2O  + CO2 = H2CO3 

   H2CO3 + CaCO3 = Ca (HCO3)2 

igiwl; or ,Uk;Gr; ry;igl;il fhNghdpf;fkpyk;        jhf;Fk; 
NghJ ,Uk;Gk; fhgNdw;W cUthfpwJ. gbfk;, k];Nfhitl; vd;gd 
fhNghdpf;fkpyj;jhy;  fiuf;fg;gl Kbahjit. 

ePu;g;gFg;G (Hydrolosis) 

,r;nrad;Kiw fsp cUthf;fj;Jld; rk;ge;jg;gl;lJ. 

       (c-k;) Granite 

Ijurd; mad;fs; (H+,OH-) mYkpdpak;, rpypNfw;W Mfpa 
fdpkq;fSld; jhf;fkilahJ. ,jdhy; fiuahj fsp (Insolusble 

clays)cUthFk;. rpy fdpaq;fs; ePupy; fiuaf;$bad. 

     (c-k;) fUq;fy;ypYs;s ngy;];gu; 

ePu;g;gFg;ghy; ghiwapYs;s fdpg;nghUs; mfw;wg;gLtjhy; ghiw 
rpijtilAk;. Ca, Na, P, Mg, Fe Kjyhd %yfq;fs; mlq;fpa 
fdpaq;fs; ,yFtpy; ePu;g;gFg;Gf;Fs;shFk;. 

     (c-k;)xj;NlhfpNdRg; ghiw ePu;g;gFg;gile;J                        
    ghw;fspahf khwy;.    

ePNuw;wk; (Hydration) 

rhjhuz epiyapy; ghiwfs; nfhz;Ls;s fdpg;nghUl;fshd ePupdhy; 
cwpQ;rg;gl;L ePUf;Fup;a tskhf khWfpwJ. (c-k;) fspf;fy;     
fsp 
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,e;ePuhdJ Mtpahf;fj;Jf;Fl;gLk; NghJ mf;fdpg;nghUl;fis 
mupj;Jf;nfhz;L nry;fpd;J.,jdhy; ghiw rpijtilfpd;wJ. 

      CaSO4 + 2H2O                 CaSO4.2H2O                                                                

                Anhydrite                        Gypsum 

ePNuw;wg;gLtjdhy; ghiwfspd; gspq;FUj;jd;ik FiwtJld; 
mtw;wpd; fdKk; gd;klq;F mjpfupf;Fk;. 

      (c-k;) fUq;fy; kz;zhf khwy;. 

 

ePUf;Fk; ghiwf;Fk; ,ilNa Njhd;Wk; ,lkhw ;wj;jpdhy; 
ghiwfspYs;s fdpaq;fs; mikg;G khWglyhk;. ,j;jifa ,urhadr; 
rpijNt %yq;fspd; khw;wk; vdf; Fwpg;gplg;gLfpd;wJ. 

 

 

nrYtpNard; (cheluviation) 

Nrjd mkpyq;fshy; (Oganic Acid) ghiwapYs;s  Mg , Al, Fe vd;gd 
ePf;fg;gl;L mit mbj;jsg;ghiwf;F efu;j;jg;gl;L mq;F jhf;f 
nrad;Kiwf;F cl;gLfpd;wd. ,jdhy; ghiwfs; rpijtilfpd;wd. 

NfhsTU thdpiyaopT (Spheroidical Weathering) 

,t;tpurhadKiw thdpiyahyopthdJ Ez;kzpfisAila xNu 
fdpg;nghUl;ghiwapy; Vw;gLfpd;wJ. 

fiuf;fg;gl;l thAf;fisf; nfhz;l ePuhdJ ghiwapYs;s 
gpstpDlhfr; nrd;W ntspg;gilia Gilf;fr;nra;J fow;wp 
tpLfpd;wJ. ,e;epfo;T njhlu;e;E ,lk;ngWk; NghJ ghiwapd; cs;sPL 
gbg;gbahf cUz;il tbthfp rpWj;J ,Wjpapy; mope;J tpLk;. 

capupay; thdpiyahopjy;: ,urhad nghwpKiw 
thdpiyahopjy;fSld; Gtpapy; ,lk;ngWk; capupd 
thdpiyahopjYk; Kf;fpa mk;rkhFk;. tpyq;Ffs; jhtuq;fs; 
gwitfs; Mfpatw;wpd; nraw;ghLfspdhy; Vw;gLk; rpijTfNs 
capupd thdpiyahopjy; vdg;gLk;. jhtuq;fspd; Ntu;fs; ghiwfspd; 
ntbg;Gf;fspD}lhf CLUtpr; nry;fpd;wd. ,jdhy; ,urhadr; 
rpijTfs; Vw;gLfpd;wd. mNjNghd;W gpuhzpfSk; rpy tpyq;FfSk; 
epyj;jpy; tisfis mikg;gjdhy; rpijTfs; Vw;gLfpd;wd. 

capupay; thdpiyaopT Vw;gLk; Kiwfs; 
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• jhtu Ntu;fspd; CLWty;  

• khdpl eltbf;if 

• tpyq;Ffspd; nraw;ghL (Kay; , vyp, kz;GO) 

• Ez;zq;fpfspd; nraw;ghL (kug;ghrp, gf;wPupah, gq;fR) 

6.2 jpzptirTr; nrad;Kiw 
GtpaPu;g;G tpirapd; fhuzkhf rupthd gFjpfspYs;s ghiwfs; kw;Wk; 
tz;ly;fs; fPo; Nehf;fp efu;j;jg;gLjy; my;yJ ,wq;Fjy; jpzptirT 
vdg;gLk;. mjhtJ caukhd rupTfspypUe;J xU njhFjp 
milay;fs; my;yJ ghiwj; jpzpTfs; fPo; Nehf;fp 
,lk;ngau;f;fg;gLk; nraw;ghl;ilf; Fwpf;Fk;.  

jpzptirTf;F <u;g;G tpirapd; gq;fspg;G 

<u;g;G rf;jpahdJ Gtp Nkw;gug;gpypUe;J fPo;Nehf;fp Gtpikaj;jpy; 
fhzg;gLfpd;wJ. ,t; ika tpirapd; fhuzkhf Gtp Nkw;gug;Gg; 
nghUl;fs; fPo; Nehf;fpf; ftug;gLfpd;wJ ,j;jj;Jtj;jpw;fika Gtp 
Nkw;gug;gpYs;s rupTfspy; fhzg;gLk; nghUl;fSf;fpilapy; efu;r;rp 
mOj;jk; Vw;gl;L  fPo; Nehf;fp mirf;fg;gLfpd;wJ. efu;rp mOj;jj;jpd; 
fhuzkhf rupTfspd; typik Fiwtile;J jpzptirT 
,lk;ngUfpd;wJ. ,jidg; gpd;tUk; tpsf;fg;glk; njspTgLj;Jfpd;wJ.  

Gtp <u;g;G rf;jpapdhy; cUthf;fg;gLk; efu;r;rp  mOj;jk;  

rha;Tfspd; mjpfkhd efu;r;rp mOj;jj;jpd; fhuzkhf jpzptirT 
J}z;lg;gLfpd;wJ. mjhtJ efu;r;rp mOj;jj;jpd; typikiag; 
nghUj;J jpzptirTk; jPu;khdpf;fg;gLk;. ,t;tOj;jj;jpd; typikia 
gpd;tUk; fhuzpfs; jPu;khdpf;Fk;. mitahtd> cuha;Tj; jd;ik> 
jhtu Ntu;fs;> ghiw ePu 

jpzptiritj; jPu;khdpf;Fk; fhuzpfs; 

• Gtp eLf;fk; 
• ghiwfspd; rha;Tj; jd;ik 
• rha;TfspYs;s jhtug; Nghu;it mopT 
• rha;Tg; nghUl;fspilNa ePu; Njf;fp itf;fg;gLk; msT 
• rha;Tfspy; gdp Njq;Fjy;  
• khdpl kw;Wk; tpyq;Ffspd; eltbf;iffs; 
• ciwgdpf;fl;bapd; nraw;ghL 
• <u> cyu; gUtr;Row;r;rp 

jpzptirTfspd; tiffs; 

1. tpOjy; (Falls) 
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• ghiw tpOjy; - Rock Fall 

• ghiw rupe;J tpOjy; -  Rock avalanche 
2. rupTfs; (Slides) 

• ghiwr; rupT – Rock Slide 

• ghiw tPo;r;rp - slump  

3. efu;jy; (Flows) 

• gdpg;ghiwr; rupT – Rock avalanche  

• Nrw;W efu;r;rp- Debris flow       

• GtpNahl;lk; - Earth flow      

• Cu;jy; - Creep 

tpOjy; (Falls) 

1. ghiw tpOjy;: xU nrq;Fj;jhd rupTg; gFjpapd; cau; 
gFjpapypUe;J ghiwfs; jha;g;ghiwNahL nfhz;bUe;j 
njhlu;gpid ,oe;J fod;W tpOtJ ghiwr; rupT vdg;gLk; 
mjhtJ caukhd gFjpfspypUe;J fod;W tpOk; ghiwfs; 
kpf Ntfkhf cUz;L tUk; NghJ vjpu;g;gLk; NghUl;fNshL 
NkhJz;L Jz;L Jz;Lfshf;fg;gl;L mbthuj;jpw;F 
te;JNrUk;. ,t;thW te;jilAk; ghiwj; Jz;Lfs; Nru;e;J 
Ftpay;fshf fhl;rpjUk;. Kd;ndr;rupf;if vJTkpd;wp jpBnud 
,t;epfo;T Vw;gLtjdhYk; kpf Ntfkhf ghiwfs; 
tpOtjdhYk; ghiw tpOjy; kpfTk; Mgj;jhd xU 
nraw;ghlhff; fhzg;gLfpd;wJ. 

ghiwr; rupe;J tpOjy;: 

jpzptirtpd; ,d;DnkhU tbtNk ghiw rupe;J tpOjyhFk;. 
mjhtJ ruptpYs;s xU ngupa ghiw ntbj;J mg;gbNa rupe;J 
tpOtijf; Fwpf;Fk;. rupe;J tpOk; NghJ vjpu;g;gLk; nghUl;fSld; 
Nkhjp Jz;L Jz;lhf rpijf;fg;gl;L kiy mbthuj;jpw;F cUl;br; 
nry;yg;gLk;. ,J kpfTk; Mgj;jdJ vd Gtpapayhsu;fs; 
fUJfpd;wdu;. ,g;gFjpfspy; thOk; kf;fs; mtjhdkhf ,Ug;gJ 
Kf;fpakhFk;. ,jd; nraw;ghl;ilg; gpd;tUk; glq;fs; tpsf;Ffpd;wd.  

ghiwr; rupT:  

,t;tifahd rupthdJ caukhd gFjpfspYs;s rupTspd; gytPdk; 
fhuzkhf ghiwfs; kw;Wk; milay;fs; rupe;J fPo; Nehf;fp 
nry;tijf; Fwpf;Fk;. ruptpidj; jPu;khdpg;gJ ghiwfspd; 
jd;ikahFk; mjhtJ milay;ghiw kw;Wk; cUkhw;wj;jpw;F cl;gl;l 
ghiwfspy; fhzg;gLk; fdpkq;fs; ghiwr; rupit J}z;Lgitahf 
mikAk;. ,J rpyNtisfspy; KO kiyg;gpuNjrj;ijAk; 
rupTf;Fl;gLj;jp ghupa Nrjq;fisj; Njhw;Wtpf;ff; $Lk;. ,J 
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GtpeLf;fk; kw;Wk; rha;TfspYs;s ghiwfspd; ePu; Njq;Fk; 
msTfspYk; jPu;khdpf;fg;glyhk;. mjhtJ ghiwfspy; ePu; Nrkpg;G 
mjpfkhFk; NghJ jd;Dila nfhs;syit tpl mjpfk; ePiuf; 
nfhs;Sk; NghJ ghuk; mjpfupj;J Gtp <u;g;G rf;fpapdhy; fPo; Nehf;fp 
rupfpd;wJ. 

ghiw tPo;r;rp:  

ghiw tPo;r;rp vd;gJ epyr;rupNthL xg;gpLifapy; kpfTk; rpwpajhfNt 
,lk;nghUfpd;wJ. ,J ,aw;ifahd nrad;Kiwfspd; fhuzkhfTk; 
khdpl eltbf;iffspd; fhuzkhfTk; rha;TfspYs;s ghiwfs; 
ePf;fg;gLtijf; Fwpf;Fk;. ghiwapd; mbj;jsj;jpy; Vw;gLk; mupg;G 
ghiwapd; jhq;F jpwid ,of;fr; nra;fpd;wikapdhy; mg;ghiw 
mg;gbNa rupe;J nry;Ytjidg; gpd;tUk; glq;fs; 
vLj;Jf;fhl;Lfpd;wd. 

Nrw;W efu;r;rp:  

,g;nghau; Fwpg;gpLtJ Nghy ,t;tif efu;r;rpahdJ gy;NtW 
tifahd Jfs;fisAk; gpujhdkhf ghiwr;rpW Jz;LfisAk; 
cs;slf;fpapUf;Fk;. nghJthf Nrw;W efu;r;rpahdJ mjpfsT ePiu 
cs;slf;fpapUg;gjd; fhuzkhf mit cUthd ,lj;jpypUe;J 
mjpfkhd Ntfj;Jld; Jhu ,lq;fSf;F ehu;e;J nry;Yk; 
jd;ikapidf; nfhz;bUf;Fk;. ,it ePiutpl mlu;j;jp $Ljyhf 
,Ug;gjdhy; tPLfs;> ghyq;fs;> neLQ;rhiyfs; Nghd;w 
midj;ijAk; ghjpf;ff; $ba typikiag; ngw;Ws;sik 
Fwpg;gplj;jf;fJ.  

Cu;jy;:  

,J kpfTk; nkJthd efu;r;rpahFk;. ghiwfspd; rupitg; nghUj;J 
nghUl;fs; efu Mz;Lfs; vLf;fyhk;. rupTfspYs;s ghiwfspy; 
fhzg;gLk; mlay;fs; my;yJ gbTfs; RUq;fp tpuptjd; fhuzkhfTk; 
<u;g;G tpirapd; ,OitapdhYk; nghUl;fs; ehu;tij Cu;jy; vd 
miof;fyhk;. ,jidj; Jz;Lk; fhuzpfshf ciwgdp nraw;ghL 
kw;Wk; <u cyu; gUtq;fspd; Row;rp vd;gd fhzg;gLfpd;wd. 

jpzptiritj; jLf;Fk; Kiwfs; 

rupTfspy; mikf;fg;gLk; tPjpfs;> fl;blq;fs; kw;Wk; Vida 
cl;fl;Lkhd eltbf;iffis ruptpd; jd;ikf;F Vw;g 
epiyahjdjhfTk; cWjpahdjhfTk; jpl;lkpl;L mikj;Jf; 
nfhs;Sjy;. epu;khdg; gzpfSf;Fg; nghUj;jkw;w ,lq;fis 
milahsk; fz;L mt;tplq;fspy; vt;tpj epu;khdg;gzpfisAk; 
Nkw;nfhs;shJ mg;gFjpfis ghJfhg;G tiyaq;fshfg; 
gpufldg;gLj;jy;. rupTfisAila kiy mbthug;gFjpfspy; jLg;Gr; 
Rtu;fis mikg;gjD}lhf jpzptirTfspD}lhf tUk; 



67 
 

gUg;nghUl;fis tPjpfs; kw;Wk; FbapUg;Gg; gFjpfSf;Fs; 
cs;Eiotij jLj;J epWj;j KbAk;. kiyg; gpuNjrq;fspy; 
jhtug;Nghu;itia tpUj;jpnra;jy;. mjw;fhf kPs; fhlhf;fk;> Gjpa 
fhlhf;fk;> tptrha fhlhf;fk; Nghd;wtw;iw jpl;lkpl;L 
Nkw;nfhs;Sjy;. mjpf Ntu;fisAila jhtuq;fis kiyg; 
gpuNjrq;fspy; eLifapLjy;. jpzptirT gw;wpa tpopg;Gzu;it 
kf;fSf;F kj;jpapy; mjpfg;gLj;j eltbf;if vLj;jy;. Ruq;fk; 
Njhd;Lk; eltbf;iffis kiyr; rupTfspy; Nkw;nfhs;Stjid 
Kw;whf jilnra;a eltbf;if vLj;jy;. rkAauf;Nfhl;L 
gapur;nra;if Kiwapid tpUj;jp nra;jy;. rupTfis NkYk; 
rupTfshf khw;Wk; nrad;Kiwiaj; jLj;jy;. mjhtJ khdpl 
eltbf;iffahd tPjp kw;Wk; FbapUg;Gf;fis mikj;jy; mjNdhL 
,aw;ifr; nrad;Kiwahd ePu; mupg;G kw;Wk; flyupg;G Nghd;w 
nraw;ghLfshy; ruptpd; fPo;g;ghfk; mupg;Gf;Fs;shfp jdJ cWjpapid 
,oe;J tpLtjdhy; ,yFtpy; jpzptirTf;F cl;gLj;jg;gLk; rhj;jpaf; 
$Wfs; mjpfkhff; fhzg;gLk;. ,jidj; jLg;gjw;fhf fy;Ntyp 
mikj;jy;> Gw;jiufshf khw;Wjy;> Nghd;w nraw;ghLfis 
Nkw;nfhs;sf; $bajhf mikAk;. 

 

6.3 Ml;bf; kw;Wk; my;igd; Je;jpuh epyj;Njhw;wk;  
Ml;bf; epyj;Njhw;wkhdJ ciwgdpfspdhy; %lg;gl;ljhff; 
fhzg;gLfpwJ. tl mnkupf;fhtpd; Nkw;Fg; gFjpfspy; kiy 
cr;rpfSk;> njhlu;fSk; cs;sd. fpwPd;yhe;J gdpg;glyKk;> 
jdpj;jdpahd jPTfSk;> tl ];fd;bNdtpahtpy; EiofopfSk;> Gy;epy 
Nkl;Lepyq;fSk;> tl irgPupahtpy; mjpfsthd Mw;Wg; 
gs;sj;jhf;FfSk; fhzg;gLfpd;wd. fly; gdpg;glyk;> fiuNahu cau; 
epyj; Je;jpuh> gdpahWfs;> kiyfs;> gue;j MWfs; kw;Wk; fly; 
vd;gd Kf;fpakhd Ml;bf; epyj;Njhw;wq;fshff; fhzg;gLfpd;wd. 
Ml;bf; jho;epyq;fshdJ Ml;bf; jPTf; $l;lq;fspd; xU gFjpahf 
mike;Js;sJ. fdlhtpd; gupir epyj;jpw;Fk; mg;ghy; fhzg;gLk; 
,g;gFjpapd; Nkw;fpy; gdpf;fl;bahw;Wg; gbTfisf; nfhz;l jho;epy 
rkntsp fhzg;gLfpd;wJ. fpof;Fg; gFjpapy; cau;epy Nkl;L epyq;fs; 
kw;Wk; ghiwf; Fd;Wfs; mike;Js;sd. 

Je;jpuhg; gFjpapy; Fsq;fs;> Vupfs;> rJg;G epyq;fs;> MWfs; kw;Wk; 
<u epyq;fs; fhzg;gLfpd;wd. ,q;F fhzg;gLk; Fiwe;j ntg;gepiy 
fhuzkhf kuq;fspd; tsu;r;rp jLf;fg;gLfpd;wJ. ntg;gepiy ciwgdp 
nfhz;ljhf cs;sJ. FWfpa Nfhil> Ijhd kiotPo;r;rp vd;gd 
Je;jpuhtpd; gpujhd gz;ghf cs;sd. jiuapd; <ug;gjd; 
Mtpahf;fj;jpw;F cl;gLtJ FiwT. ciwgdp fhuzkhf 
kz;zpdhYk; cwpQ;rg;gLtjpy;iy. epue;jukhd ciwgdpg; 
gilapdhy; kz; %lg;gl;bUf;Fk;. epyg;gFjpapy; rpwpa Fd;Wfs;> 
gs;sj;jhf;Ffs;> rha;Tfs; Mfpatw;wpidf; fhzyhk ;. 
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my;igd; Je;jpuh vd;gJ kiyj;njhlu;fspd; cr;rpapy; kpf cau;thd 
gFjpfspy; mike;Js;sJ. Xu; ,utpNyNa ntg;gepiyfs; 
ciwepiyf;F fPo; nrd;WtpLk;. tUlhe;jk; 25 nrd;up kPw;wu;fSf;F 
Fiwe;j kiotPo;r;rpiag; ngWtjdhy; ,g;gFjpfs; 
ghiytdq;fshfNt ,Uf;Fk;. Fiwe;j kiotPo;r;rp> Fiwe;j 
ntg;gepiy> Fspu;fhw;W> nky;ypa> tuz;l> tpUj;jp Fd;wpa kz;> 
tpiuthf khw ;wKWk; thdpiy> rpwpastpyhd jhtug; Nghu;it 
vd;gd my;igd; gFjpapd; gpujhd gz;ghff; fhzg;gLk;. 

gapw;rp tpdhf;fs;  

(1) thdpiyahyopjy; (Weathering) vd;gjdhy; ePu; tpsq;fpf; nfhs;tJ 
ahJ?  

(2) ,urhad thdpiyahyopjiy Vw;gLj;Jk; Kf;fpakhd Kiwfis 
cjhuzq;fSld; Muha;f.  

(3) thdpiyahyopjiy epu;zapf;Fk; gpujhd fhuzpfis tpsf;Ff.  

(4) jpzptirT vd;why; vd;dntd;gijr; RUf;fkhf Fwpg;gpl;L mjd; 
gpujhd tiffis tpsf;Ff.  

(5) epyr;rupTfisj; Njhw;Wtpg;gjpy; nry;thf;Fr; nrYj;Jk; ngsjpf 
kw;Wk; khdplf; fhuzpfisf; Fwpg;gpLf 
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mj;jpahak; 7 

G+Nfhs kz; gw;wpa mwpKfk; 
 

cs;slf;fk; 

7.1 kz;zpd; tiffs; 

7.2 kz; cUthf;fr; nrad;Kiw  

7.3 kz;zpd; epwKk; ,ioaikg;Gk; 

7.4 kz;zpd; mkpyj;jd;ikAk; fhuj;jd;ikAk;  

7.5 kl; ghJfhg;G El;gq;fs;  

mj;jpahaj;jpd; RUf;fk;  

,t; mj;jpahaj;jpy; G+Nfhs kz; tiffs; gw;wpAk; mjNdhL rhu;e;J 
,yq;ifapd; kz; tiffs; gw;wpAk; RUf;fkhf vLj;Jf; 
fhl;lg;gl;Ls;sJ. ,t; tplaq;fis mbg;gilahff; nfhz;L 
khztu;fs; jkJ mwpit NkYk; tpUj;jp nra;tjw;F Nkyjpfj; 
jfty;fisg; ngw;Wf; nfs;s Ntz;Lk;. mj;Jld; cUthf;fr; 
nrad;Kiwfs; mjDld; ,ize;jjhf kz; cUthf;fj;jpid 
ep;u;zapf;Fk; fhuzpfs;> kz;zpd; epwk;> ,oaikg;G> kz;zpd; 
mkpyj;jd;ik kw;Wk; fhuj;jd;ik gw;wpa tpsf;fq;fSk; 
jug;gl;Ls;sd. kz;zupg;gpdhy; Vw;gl;L tUk; ghjfkhd jd;ikfis 
,optsthf;Ftjw;F vLf;fg;gl;L tUk; gpujhd El;g Kiwfs; ,t; 
mj;jpahajjpy; tpsf;fg;gl;Ls;sJ.  

mj;jpahaj;jpd; Nehf;fk;  

kz;zpd; tiffisAk; mtw;wpd; gy;NtW mk;rq;fisAk; cUthf;fr; 
nrad;Kiwfs; gw;wpAk; tpsf;FtNj ,t;tj;jpahaj;jpd; gpujhd 
Nehf;fkhFk;. 

fw;ww;NgWfs; 

,e;j mj;jpahaj;jpy; cs;s tplaq;fis khztu;fs; njspthff; 
fw;Wf; nfhz;l gpd;du; kz; gw;wpAk; Gtpapd; gpujhd epyj;Njhw;wq;fs; 
gw;wpAk; tptuzk; nra;af; $bajhf ,Ug;ghu;. 

7.1 kz;zpd; tiffs; 
If;fpa mnkupf;fhtpd; kl; ghJfhg;G Nrit (United States Soil 

Conservation Service) tpQ;Qhdpfshy; cyf kz; tiffisg; 
ghFgLj;Jtjw;F Kiwiknahd;W tpUj;jp nra;ag;gl;lJ. 
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GtpNkw;gug;gpy; cs;s kz;zpd; guk;gypy; gpujhd tiffSk; cg 
tiffSk; fhzg;gLfpd;wd. ,tw;wpidg; ghFgLj;JtNj kz; 
tpQ;Qhdj;jpy; Kf;fpa mk;rkhf cs;sJ. ,t; tifahd kz; 
tiffs; gw;wp ,q;F vLj;Jf; fhl;lg;gLfpd;wJ. mit: 

my;gpNrhy; (Alfisols): ,k; kz;zhdJ fspkz; rhu;e;j mLf;Ffshff; 
fhzg;gLfpd;wJ. fy;rpak;> kf;dPrpak; Nghd;w %yfq;fisf; 
nfhz;bUf;fpd;wJ. ,k; kz; tifahdJ rhk;gy;> fgpy my;yJ 
nrq;fgpy epwk; nfhz;l Nkw;gug;Gg; gilfisf; nfhz;L fhzg;gLk;. 
mfyf; Nfhl;L uPjpahf ,k; kz;zpd; guk;gyhdJ tl mNkupf;fh> 

INuhg;gh Mrpahtpy; 60° tlf;fpypUe;J njd; mNkupf;fh Mgpupf;fhtpd; 
kj;jpa Nfhl;L tyak; tiu gue;Js;sJ. ,jdhy; gue;jsthd 
fhyepiyg; gpuNjrq;fis ,k; kz; tif cs;slf;Ftjpdhy; (i) 
Nghuy;t]; (ii)clhy;t]; (iii) c];uhty;]; kw;Wk; (iv) rpuhy;t]; 
Mfpa ehd;F tif cg xOq;F kz; fhzg;gLfpd;wJ. 

xf;rpNfhy;]; (Oxisols): ,k; kz; tif mad cg mad tyaq;fspy; 
tpUj;jp nra;ag;gl;l kz; tifahf cs;sJ. kj;jpa Nfhl;L <uf; 
fhyepiy epyTk; gpuNjrq;fspy; fhzg;gLfpd;wJ. ,g; gFjpfspy; 
kiof; fhLfNs gpujhd ,aw;ifj; jhtukhf cs;sJ. ,k; kz;zpy; 
cs;s fdpaq;fs; mjpfsT thdpiyahopjYf;Fl;gl;ljhf 
tpsq;Ffpd;wd. ,g; gFjpapy; fhzg;gLk; nrk;G+uhd; fy; kz; 
njd;fpof;fhrpahtpy; fl;llj;njhFjpfSf;Fg; gad;gLj;Jtijf; 
fhzyhk;. 

my;upNrhy;]; (Ultosols): ,k; kz; nre;epwj;jpypUe;J kQ;ry; epwk; 
tiuahd Njhw;wj;jijf; nfhz;lJ. ,k; kz;zpd; cg Nkw;gug;gpy; 
fspkz; jpul;r;rpf; fhzg;gLk;. njd;fpof;fhrpah>fpof;F ,e;jpaj; jPT 
Mfpa gFjpfsp;y; ,k; kz; tif gue;jstpy; fhzg;gLfpd;wJ. fpof;F 
mT];jpNuypah> kj;jpa mNkupf;fh> njd; mnkupf;fh> njd; fpof;F 
If;fpa mNkupf;fh Nghd;w gFjpfspYk; ,k; kz; tiff; 
fhzg;gLfpd;wJ. ,k; kz; fhzg;gLk; gFjpfspy; E}w;whz;L 
fhykhfg ; ngau;r;rpg; gapu;r;nra;if ,lk; ngw;W te;jhYk; ,d;W 
etpd tptrha njhopEw;gq;fspd; gad;ghl;Lg; gFjpahfTk; 
tpsq;Ffpd;wJ. 

Ntu;bnrhy;]; (Vertisols): fUg;G epwj;jpyhd ,k; kz; cs;slf;fj;jpy; 
mjpfsT fspkz;izf; nfhz;bUf;Fk;. Nkw;F ,e;jpahtpy; jf;fz 
G+kpapy; ,k; kz; tif cs;sJ. ,k; kz;zpy; fy;rpak;> kf;dPrpak; 
Nghd;w Nghf;F %yq;fs; mjpfsTf; fhzg;gLk;. ,k; kz; fhzg;gLk; 
gFjpfs; ngUk;ghYk; Gy; epyq;fshfTk; gw;iwf; fhLfisf; 
nfhz;ljhfTk; fhzg;gLk;. 

,d;rg;bnfhy;]; (Inceptisols): ,k; kz; kpf ,sikahdjhfTk; gy 
mLf;Ffs; nfhz;ljhfTk; tpUj;jp Fd;wpajhfTk; fhzg;gLk;. 
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njd;fpof;fhrpa ehLfspy; Mw;Wf; fopKfq;fspy; nts;sr; 
rkntspfspy; ,k; kz; tiff; fhzg;gLfpd;wJ. ,g; gFjpapy; jho; 
epy kz; kpfTk; tsKilajhf tpUj;jpaile;J fhzg;gLk;. 

Md;bNrhy;]; (Andisols): ,k; kz; tifap;y; fhzg;gLk; %yf; 
fdpg;nghUw;fspy; vupkiyr; rhk;giy mjpfstpy; fhzg;gLfpd;wJ. 
<uf; fhyepiyg; gpuNjrq;fspy; mlu;j;jpahd ,aw;ifj; jhtug; 
Nghu;itia ,k; kz; nfhz;Ls;sJ. vupkiyfisr; #o;e;J rpwpa 
mstpy; fhzg;gLk;. ,jdhy; cyfg; glj;jpy; ,k; kztifia 
mtjhdpf;f KbAk;. 

];nghl;NlhNrhy;]; (Spotosols.): Fspuhd gdpf;fhl;L fhyepiyg; 
gpuNjrq;fspNyNa ,k; kz;tiff; fhzg;gLfpd;wJ. ,k; kz;tif 
mjpfstpy; mkpyj;jd;ik nfhz;ljhfTk; fy;rpak;>kf;dPrpak; Nghd;w  
%yf; fw;wad;fisf; Fiwthff; nfhz;bUg;gjdhy; jhtuq;fSf;fhd 
Nghf;F Fiwe;jstpNyNa cs;sJ. nghUj;jkhd Kfhikj;Jt 
Kiwfisg; gad;gLj;jpdhy; mjpsT cw;gj;jpapid ,k; 
kz;zpypUe;J ngw KbAk;. 

fp];NuhNfhy;]; (Histosols): ,k; kz;zpd; Nkw;gil fUik epwk; 
nfhz;ljhf ,Ug;gJld; Kw;wh epyf;fup vd;w nghJthd ngau; 
nfhz;ljhfNt miof;fg;gLfpd;wJ. ];nghl;Nlh Nrhy;]; kz; tiff; 
fhzg;gLk; gpuNjrq;fSf;F tlf;fhf cs;s gFjpspy; jpl;Ll; jpl;lhf 
,k; kz; tiff; fhzg;gLfpd;wJ. 

vd;upNrhy;]; (Entisols.): kj;jpa Nfhl;bypUe;J Mu;bf; mfyf;NfhL 
tiuAs;s gpuNjrq;fspNyNa ,k; kz; fhzg;gLfpd;wJ. cg Mf;bf; 
tyak; mad ghiytdg; gFjpfspy; fhzg;gLk; ,k; kz; tyak; 
Fiwe;j tsk; nfhz;ljhf cs;sJ. jhtu tsu;r;rpf;Fg; 
nghUj;jkhdjhf ,k; kz; mike;Js;sJ. 

nkhypNrhy;]; (Mollisols.): kj;jpa mfyf;Nfhl;Lg; gFjpfspy; cs;s 
cg tul;rp kw;Wk; cg <uf;fhyepiyg; gpuNjrq;fspy; gue;jstpy; 
fhzg;gLk; Gy; epyg;gFjpfspy; ,t; tif kz; fhzg;gLfpd;wJ. fUg;G 
epw Nkw;gug;gpidf; nfhz;Ls;s ,k; kz; gil kpfTk; jbg;ghdJ. 
tlmNkupf;fhtpy; ghupa rkntspg; gpuNjrq;fspYk; nfhyk;gpah gPlG+kp 
Mu;n[d;bdhtpd; gk;gh]; gpuNjrk; cUFNt gFjpfs; ];nug;]; 
Gy;ntsp irgPupah nkhq;Nfhypah Mfpa gpuNjrq;fspYk; 
fhzg;gLfpd;wJ. nkhypNrhy;]; kz;iz Urpau;fs; “NrhNzrk;” vd 
miog;gu;. 

mupbNrhy;]; (Aridisols): ghiytd fhyepiyg; gpuNjrq;fspy; ePz;l 
fhykhf tul;rpaile;J fhzg;gLk; kz; tifahf cs;sJ. fy;rpag; 
ghiw gilfis my;yJ fiury; cg;Gf;fisj; jpul;rpahff; 
nfhz;bUf;Fk; cg Nkw;gug;Gg; gilfs; ,k; kz;zpy; fhzg;gLk;. 
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kpff; Fiwe;j kiotPo;r;rp nfhz;l gFjpfshf fhzg;gLtjpdhy; 
ke;ij Nka;g;G ,lk;ngWfpd;wJ.  

Je;jpu kz; (Thundra Soil): ciwgdp kw;Wk; gdpf;fl;b Mw;Wr; 
nrad;Kiwapdhy; cilf;fg;gl;l kzy; kz;zpypUe;J fspkz; 
tiug;gl;l gy;NtW msTfspy; ,k; kz; fhzg;gLfpd;wJ. Mok; 
Fiwe;j Ntu;fisf; nfhz;l jhtuq;fNs ,q;F fhzg;gLfpd;wJ. 

7.1.1 ,yq;ifapd; kz; tiffs; (Type of Soil in Sri Lanka) 
,yq;ifapd; gpujhd kz; tiffspd; tpUj;jpapidf; 
fl;Lg;gLj;Jtjw;F Kf;fpa VJthf fhyepiy epyTfpd;wJ. vdNt 
jhd; ,yq;ifapd; kz;tiffis Muha;e;J milahsk; fz;l Dr. 
C.R ghdnghf;Nf ,yq;ifapd; fhyepiy tyaq;fSf;F ,zq;f 
kz; tiffis ,dq;fz;Ls;shu;. Njrpa kz; mstPl;Lj; jpl;lj;jpd; 
fPo; ,yq;ifapd; ePu;g;ghrd jpizf;fsj;jpidr; Nru;e;j 
epyg;gad;ghl;Lg; gpupT kz; mstPL xd;wpid 1960-1970 fspy; Dr. C.R 
ghdnghf;Nf jiyikapy; Nkw;nfhz;lJ. me;j mstPl;bd; gpufhuk; 
cyu;tyaj;jpYk;> XusT cyu;- ,il tyaj;jpYk; 15 kz; tiffs; 
milahsk; fhzg;gl;ld. <utyaj;jpYk;> XusT <u- ,iltyaj;jpYk; 
12 kz; tiffs; milahsk; fhzg;gl;ld.,tw;iw tpl 
,yq;ifnaq;fpYk; gutyhf ehd;F tifahd epy myFfs; 
milahsk; fhzg;gl;ld. nkhj;jkhf 31 kz; myFfs; ,yq;ifapd; 
kz;tiffs; vd;w glj;jpy; Fwpf;fg;gl;ld. 

cyu; tyaj;jpYk;> XusT cyu;;- ,il tyaj;jpYk; fhzg;gLk; kz; 
tiffs; 

1. nrq;fgpy epw kz; - kf;Ff; Fiwe;j fpsPkz;> njhluiy epyk; 

2. nrq;fgpy epw kz; - fPo; kz;zpy; XusT guYs;sJ> kf;Ff; 
Fiwe;j fpsPkz; 

3. nrq;fgpy epw kz; - fPo; kz;zpy; mjpfk; guYs;sJ> 
njhluiy epyk; 

4. nrq;fgpy epw kz; - nrhNyhil];l; nrhNyhnel;];> 
ctu;jd;ikAs;sJ. 

5. nrq;fgpy epw kz; - fy;rpakw;w fgpy epw kz;> kf;Ff; Fiwe;j 
fpsPkz; 

6. nrq;fgpy epw kz; - Kjpuh fgpy epw <uf;fspkz;> Fd;Wg; 
ghq;fhd epyk;. 

7. fy;rpakw;w fgpy epw kz; - kf;Ff; Fiwe;j fpsPkz;> 
njhluiy epyk; 



73 
 

8. fy;rpakw;w fgpy epw kz; - gioa tz;ly; kz; Nky; gbe;j 
kz;> nrhNyhil];l; nrhNyhnel;];> njhluiy epyk;. 

9. nrk;kQ;ry; yl;Nlhry; kz; - jl;ilahdJk;> rpwpJ njhluiyj; 
jd;ikahdJkhd kz;. 

10. fy;rpaKs;s nrk;kQ;ry; yl;Nlhry; kz; - jl;ilahd epyk;. 

11. nrhNyhil];l; nrhNyhnel;]; kz; - jl;ilahd epyk;. 

12. fpwKNrhy;]; kz; - jil epyk;. 

13. flypw;Fupa mz;ika milay; kz; - jl;ilahd epyk;. 

14. tz;ly; kz; - gUkdpy; NtWgl;lit> jl;il epyk; 

15. nwf;NfhNrhy; kz; - fiuNahu kzy;> jl;ilahd epyk;. 
 

16. <utyaKk;> XusT <u ,il tyaKk; 
17.  nrk;kQ;rs; rhk;gy; epw kz;;- kiy epyk;. 
18.  nrk;kQ;rs; rhk;gy; epw kz;;- Fj;jhd ntl;Lz;l> 

kiyg;ghq;fhd epyk;. 
19.  nrk;kQ;rs; rhk;gy; epw kz;;- xOq;fw;w epwk; nfhz;l fPo; 

kz;> njhluiy epyk; 
20.  nrk;kQ;rs; rhk;gy; epw kz;;- td;dpwkhd B gil> nrk;kQ;rs; 

kz;izf; nfhz;l    fyf;fkhd gil. 
21.  nrk;kQ;rs; rhk;gy; epw kz;;- nkd;ikahd > fLikahd 

nrk;G+uhd; <uf;fspkz; 
22. nrk;kQ;rs; rhk;gy; epw kz;;- XusT Jyf;fkhd A1 gil> 

Nkl;Lg;ghq;fhd epyk; 
23. nrq;fgpy <uf;fspkz;- Fj;jhd ntl;Lz;l> kiyg;ghq;fhd 

epyk;. 
24. Kjpuh fgpy epw <uf;fspkz;- kiyg;ghq;fhd epyk;. 
25. rJg;G epykz;- jl;il epy kz; 
26. yw;NwhNrhy; kz;Zk;> nwf;NfhNrhy; kz;Zk; 
27. tz;ly; kz; 
28. nwf;NfhNrhy; kz; 
29. ghiw ntspaUk;Gfisf; nfhz;l rkntsp 

nrq;fgpy epw kz;- kiotPo;r;rp kpff; FiwthfTs;s ,yq;ifapd; 
cyu;tyag; gpuNjrq;fspy; ,J gutpf; fhzg;gLfpd;wJ. tTdpah> 
mEuhjGuk;> nghyd;dWit> mk;ghe;Njhl;il> nkhduhfiy> 
kl;lf;fsg;G Mfpa khtl;lq;fspy; fhzg;gLfpd;wJ. ,k;kz; 
Ez;zpa ,ioaikg;gpidAk;> kpjkhd mkpyj;jd;ikapidAk; 
cilaJ. ,J <ukhapUf;Fk; NghJ ,sfp xl;Lk; jd;ikAlDk;> 
fha;e;jpUf;Fk; NghJ ,Wfpf; fbdkhfTk; fhzg;gLk;. ,q;F 
Nridg;gapu;r; nra;if vd;gd Nkw;nfhs;sg;gLfpd;wd. 
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nrk;kQ;ry; nghl;Nrhypf; kz; - kj;jpa kiy ehl;bd; ngUk; 
gFjpiaAk;> njd;Nky; jho; epyj;jpd; Nkw;Fg; gFjpfisAk; 
cs;slf;fpa gpuNjrj;jpy; nrk;kQ;ry; nghl;Nrhypf; kz; gue;Js;sJ. 
Fwpg;ghf ,k;kz;zhzJ FUehfy;> nfhOk;G> fk;g`h> fSj;Jiw> 
fz;b> Etnuypah Nghd;w gFjpfspy; fhzg;gLfpd;wJ. 
nkd;rha;thd kiyrhu;e;j gFjpfspy; G+uz tbjYf;Fl;gl;Lk;> 
rptg;G> kQ;rs; epwj;ijf; nfhz;Lk; mlu;j;jpahd jputj;ijf; 
nfhz;Lk; fhzg;gLk; kz; ,JthFk;. ,k;kz;zpy; Njapiy> 
njd;id> ,wg;gu; Mfpa ngUe;Njhl;lg; gapu;fs; gapuplg;gLfpd;wd. 

nrk;kQ;ry; yw;NwhNrhy;- Gj;jsj;jpd; tlfPo;g; gFjp> rpy tlf;F> 
njd;fpof;;Fg; gFjpfspy; fhzg;gLfpd;wJ. ,k;kz;zhzJ nghJthf 
6M Moj;jpy; fhzg;gLk;. ,ilepiyj; jd;ikapidf; nfhz;l 
,ioaikg;igAk;> ed;F ePu; tbe;J nry;yf;$ba jd;ikiaAk; 
nfhz;Ls;sJ. Foha;f; fpzWfs; %yk; ePu;g;ghrdk; nra;af;$ba 
jiuf;fPo; ePu;tsj;jpidf; nfhz;Ls;sikapdhy; ePu;g;ghrdj;Jld; 
,lk;ngWfpd;w cgczTg; gapu;r;nra;iff;F cfe;jjhFk;. 

fy;rpakw;w fgpy epwkz;- twz;l gpuNjr kiyr;rupTfs;> fpof;Fj; 
jho;epyg; gFjpfspy; fy;rpakw;w fgpy epwkz; fhzg;gLfpd;wJ. 
Fwpg;ghf kl;lf;fsg;G> nghyd;dWitapd; fpof;Fg; gFjp> mEuhjGuk;> 
tlf;F FUehfy;> nkhduhfiy Nghd;w gFjpfspy; fhzg;gLfpd;wJ. 
,k;kz;zhdJ nrq;fgpy epw kz;Zld; ,ize;j tifapy; rpy 
gFjpfspy; fhzg;gLfpd;wJ. ,ilj;jukhd ,ioaikg;Gld; 
kl;Lg;gLj;jg;gl;l ePiu tbatpLk; ,ay;igf; nfhz;lJ. nrq;fgpy 
epwkz; fhzg;gLk; ,lq;fspy; Nkw;nfhs;sg;gLk; gapu;r;nra;if 
eltbf;iffis ,k;kz;zpYk; Nkw;nfhs;sf; $bajhftpUe;jhYk;> 
,k;kz;zhdJ $ba ePu;g;ghrdk;> kw;Wk; cu cgNahfk; vd;gtw;iw 
Ntz;b epw;fpd;wJ.  

nrq;fgpyepw yw;NwhNrhypf; kz; (nrq;fgpy <uf;fspkz;)- nrq;fgpy 
<uf;fspkz;zhdJ fz;b Nkl;Lepyk;> Etnuypah> fy;nfju> 
khtndy;y Nghd;w gFjpfspy; fhzg;gLfpd;wJ. G+uzk; Kjy; kj;jpkk; 
tiuahd tbjYf;Fl;gl;l nrq;fgpy epwkhd kj;jpk ,iofisf; 
nfhz;l mkpyr; nrwpT nfhz;l kz; ,JthFk;. ,k;kz;zpy; 
ngUe;Njhl;lg; gapu;fshd Njapiy> ,wg;gu; Nghd;wtw;Wld; NtW gy 
gapu; tiffSk; tsu;fpd;wd.  

Kjpu;r;rpapy;yhf; fgpy epwkz; - Kjpuh fgpy epwkz;zhdJ kiy 
ehl;bd; fz;b> khj;jis> khtndy;y Nghd;w <utyag; gFjpfspYk;> 
cyu; tyaj;jpd; mk;ghiwapd; Nkw;F vy;iy> gJisapd; tlfpof;F 
vy;iy Nghd;w gFjpfspYk; fhzg;gLfpd;wJ. mjpf Mokw;w G+uz 
tbjYf;Fl;gl;l> fLk; fgpy epwk; Kjy; kQ;rs; fye;j fgpy epwk; 
tiuahd epwkhWghL nfhz;ljhfTk;> kj;jpk ,ioaikg;igAk; 
nfhz;ljhf cs;sJ. nrq;Fj;jhd Nja;e;j rha;Tfs; Kjy; ,d;W 
epyj;Njhw;wk;; tiu ,k;kz; gue;Js;sJ. fhl;L tsu;g;gpw;F Vw;wjhFk;. 
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mj;Jld; ePu;g;ghrd trjpAld; fha;fwpg;gapu;r; nra;if 
Nkw;nfhs;syhk;. 

tz;;ly; kz;- ePupdhy; mupj;J fhtp tug;gl;l milay;fshdJ 
ejpg;gs;sj;jhf;Ffs;> ejp tbepyq;fs; vd;gtw;wpy; tz;ly; kz;zhfg; 
gbe;Js;sd. kz; ,ioaikg;ghdJ kzy; jd;ik Kjw;nfhz;L 
fspj;jd;ik tiuapy; fhzg;gLfpd;wJ. kz;zpd; epwkhdJ nts;is> 
nrq;fgpyk;> rhk;gy;> fWg;G vdg; gythFk;. ePu; mjpfk; tbe;J 
nry;yhj fspj;jd;ik nfhz;l kz; new;nra;iff;F cfe;jjhFk;. 
nkd;ikahd ,ioaikg;igf; nfhz;l kz; cg czTg; 
gapu;r;nra;iff;F Vw;wjhFk;.  

fUkz; (fpuKNrhy;];)- ,J fUk; gUj;jp kz; vdTk; fpuKNrhy;]; 
vdTk; miof;fg;gLfpd;wJ. ,t;tif kz;zhdJ KUq;fd;> 
nfl;bg;nghy(khj;jiw)> mk;Ngtpy( ,uj;jpdGup) Nghd;w cyu;tyag; 
gFjpfspy; fhzg;gLfpd;wJ. ,J gUj;jpg; gapu;;r;nra;iff;Fk> 
new;gapu;r; nra;iff;Fk; Vw;wJ. 

7.2 kz; cUthf;fr; nrad;Kiw  
epyNkw;gug;gpy; mike;jpUf;Fk; gilNa kz; vdg;gLk;. jhtuq;fs; 
jkJ Nghf;fpw;F ePu; kw;Wk; ngsjPf Mjhuj;jpw;Fk; ,jpNyNa 
jq;fpAs;sJ. cyf uPjpahf ,k; kz;zpd; guk;gypy; FiwghL 
fhzg;gLfpd;wJ. kz; vd;gJ xU ,aq;F gilahff; fhzg;gLtJld; 
,urhaz ngsjPf capupay; eltbf;iffs; ,lk; ngWk; xU rpf;fyhd 
njhFjpahfTk; fhzg;gLfpd;wJ. kz;dhdJ jpz;kk;, jputk;, thA 
Mfpa %d;W fyitahf ,Ug;gJld; jhtuq;fspd; tsu;r;rpf;Fk; ,k; 
%d;W epiyfSk; mtrpakhdJ. jpz;kkhd kz; gFjpapy; Nrjd 
mNrjdg; nghUl;fs; cs;sd. ghiwfs; thdpiyahopjYf;F cl;gLk; 
NghJ mNrjdj; Jzpf;iffs;  cUthfpd;wd. ,it kzy; fputy; 
vd;gjpypUe;J rpW $yhq;fw;fisf; nfhz;l Jzpf;iffs; tiu 
NtWgLk;. Nrjdj; jpz;kg; gFjpfs; capu;tho; mopTj; jhtuq;fisAk; 
kpUfq;fisAk; Fwpg;ghf jhtu Ntu;fs; gq;fRf;fs; gw;wPahf;fs; 
GOf;fs; J}Rfs; vd;gtw;iwf; nfhz;bUf;Fk;. kz;zpd; ntl;L 
Kfj;jpid my;yJ gf;fg;ghu;itia mtjhdpj;jhy; mjpy; gy 
gilfs; my;yJ mLf;Ffis mtjhdpf;f KbAk;. mtw;wpidg; 
gpd;tUkhW vLj;Jf;fhl;lyhk; O-kz; gil vd;gJ Nrjdg; 

nghUw;fisf; nfhz;l Nkw;gil A- Nrjdg; nghUl;fisf; 72 
nfhz;L fUik epwkhff; fhzg;gLk;. B- ,g;gil ,Wfpa 
,ioaikg;igf; nfhz;lJ. C- ,g;gilapy; Nrjdg; nghUl;fs; 
,y;iy. kz; cUthf;fr; nrad;Kiwfsw;w Xu; tyak;. D-,Wf;fkhd 
fpilg; ghiwisf; nfhz;l mLf;fhFk;. kz;zpd; cUthf;fr; 
nrad;KiwahdJ ehd;F tifg;gLk;. mit: (i) kz; ts%l;ly;: 
epyNky; Xl;lk; MWfspd; nraw;ghbdhy; nghUl;fs; NkYk; 
nfhz;Ltug;gl;L Nru;f;fg;gLtjpdhy; ,t; ts%ll;lk; Vw;gLfpd;wJ. 
(ii) mfw;wy;: kz; $WfspypUe;J nghUl;fs; mfw;wg;gLk; nrad;Kiw 
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%yk; kz; cUthf;fk; ngUfpd;wJ. (iii) ngauikT: ,r; 
nrad;Kiwapy; kz; vd;gJ xu; mLf;fpypUe;J ,d;ndhd;Wf;F 
efu;fpd;wJ. ,J vOr;rp kw;Wk; cs;SWif Mfpa ,U topfspy; 
,lk;ngwyhk;. (iv) cUkhw;wk;: kz;zpy; Vw;gLk; nghUl;fspy; 
cUkhw;wj;ij ,J Fwpf;Fk;. 

kz; cUthf;ff; fhuzpfs; 
jha;g;ghiw 
kz; cUthf;fj;jpy; jha;g;ghiwahdJ Kf;fpa gq;F tfpf;fpd;wJ. 
jha;g;ghiwahdJ vt;tifahd fdpkq;fisf; nfhz;bUf;fpd;wNjh 
mjd; rpijTWk; jd;ikf;F Vw;g kz; cUthf;fKk; mikAk;. 
jha;g;ghiwapy; fy;rpak; fhzg;gLkhapd; cUthFk; kz;zpy; fy;rpak; 
fhzg;gLk;. 
jha;g;ghiwahdJ nkd;ikahd ghiwahf fhzg;gLkhapd; mjd; 
rpijTWk; jd;ik $Ljyhff; fhzg;gLk;. td;ikahd ghiwahf 
fhzg;gLkhapd; mjd; rpijTWk; jd;ik Fiwthf fhzg;gLk;. 
mjdhy; kz; cUthFk; nraw;ghLk; Fiwthf fhzg;gLtjpidf; 
fhzyhk;. 
  
fhyepiy 
kz; cUthf;fj;jpy; fhyepiyapay; mk;rq;fshd ntg;gepiy> 
kiotPo;r;rp Kf;fpa mk;rkhff; fhzg;gLfpd;wd. ghiwfspy; mjpf 
ntg;gk; fpilf;fpd;w NghJ jha;g;ghiwahdJ RUq;Fjy;> tpupjy; 
nraw;ghl;Lf;F cl;gl;L ghiwahdJ rpijTUfpd;wJ. ,jdhy; kz; 
cUthfpd;wJ.  
mNj Nghd;W ghiwfspd; kPJ kiotPo;r;rp fpilf;Fk; NghJ 
ghiwfspd; fdpkq;fSld; jhf;fkile;J ghiwahdJ 
rpijTWfpd;wJ. ,jdhYk; kz; cUthfpd;wJ. NkYk; fhyepiyf; 
fhuzpfshd mKf;fk;> FspH> fhw;W vd;gdTk; kz;iz 
Njhw;Wtpg;gjpy; Kf;fpa fhuzpfshf fhzg;gLfpd;wd. 
 
jiuj;Njhw;w fhuzpfs; 
jiuj;Njhw;w fhuzpfshd ghiwapd; rha;T> mikg;G vd;gd kz; 
cUthf;fj;jpy; Kf;fpak; ngWfpd;wJ. ghiwapd; rha;thdJ 
nrq;Fj;jhf mikAk; NghJ ePupd; CLUty; jd;ik Fiwthff; 
fhzg;gLk;  ,jdhy; ghiwahdJ Fiwthf NrjkilAk;. ,jdhy; 
kz; cUthf;fk; Fiwthf fhzg;gLk;. nkd; rha;thdjhf ghiw 
fhzg;gLk; NghJ ePupd; CLUty; jd;ik Vw;gl;L ghiwahdJ mjpfk; 
rpijtilaj; njhlq;Fk; ,jdhy; kz; cUthf;fk; mjpfkhff; 
fhzg;gLk;. 
jiuj;Njhw;wkhdJ nkd; rha;tpdjhf fhzg;gLk; NghJ XLk; ePupd; 
jpd;dy; nraw;ghL Fiwthf fhzg;gLk; ghiwapd; rpijTWk; 
jd;ikAk; Fiwthf fhzg;gLk;. ghiw Fj;Jr; rha;thf fhzg;gLk; 
NghJ XLk; ePupd; jpd;dy; mjpfk; Vw;gl;L ghiwAk; mjpfk; rpijTw;W 
kz; Njhw;Wtpf;fg;gLk;. mNj Nghd;W gbjy; nraw;ghl;bdhYk; kz; 
Njhw;Wtpf;fg;gLk;. 
 
fhyk; 
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jha;g;ghiwapypUe;J kz; cUthtjw;F ePz;l fhyk; NjitahFk;. 
100 tUlq;fspypUe;J gy;yhapuf; fzf;fhd tUlq;fs; tiu ,jw;fhf 
Njitg;gLk;. jha;g;ghiwahdJ td;ikahdjhf my;yJ Kw;wpa 
ghiwahf ,Ue;jhy; ePz;l fhyKk;> ,sk; ghiwfshf ,Ue;jhy; 
Fiwthd fhyKk; Njitg;gLk;. 
 

capupay; eltbf;iffs;: 

capu;tho; tpyq;Ffs; kw;Wk; jhtuq;fs; Mfpatw;wpd; nraw;ghLfs; 
Nrjd cw;gj;jpfs; vd;gd kz;zpy; Kf;fpakhd nry;thf;fpidf; 
nfhz;Ls;sijf; fhzyhk;. ,we;j jhtuq;fspd; Nrjdg; nghUl;fSk; 
,we;j capupdq;fspd; mNrjdg; nghUl;fSk; kz;zpd; Cl;lr; 
rf;jpia mjpfupf;fpd;wd. kz;zpy; thOk; gy tifahd capupdq;fs; 
kz; cUthf;fr; nrad;Kiwfspy; Kf;fpa gq;fpid tfpf;fpd;wd. 

7.3 kz; epwk; kw;Wk; ,ioaikg;G (Soil Color and Texture) 
kz;zpy; mlq;fpAs;s kzy;> fsp> milay; Mfpatw;wpd; 
rhu;gstpyhd tpfpjNk kz; ,ioaikg;G vdg;gLk;. 

If;fpa Fbaurpd; tptrhaj; jpizf;fsj;jpdhy; (United States 

Department of Agriculture- USDA) Kd;itf;fg;gl;Ls;s ghFghl;bd; gb 
kz; tiffis gpd;tUkhW ghFgLj;jpf; fhl;lyhk;. 

kz;zpd; ngau; 
 

Jzpf;if tpl;lk; (mm) 

fsp kz; 
 

0.002 ,Yk; Fiwa 
 

milay; 
 

0.002- 0.05 
 

kpf nkd;kzy; kz; 
 

0.05- 0.10 
 

nkd; kzy; kz; 
 

0.1- 0.25 
 

eLj;ju kzy; kz; 0.25- 0.50 
 

ngUkzy; kz; 
 

0.50- 1.00 
 

guy; kz; 1.00- 2.00 
 

kz; Jzpf;iffspd; tpl;lj;jpw;F mika kz;zpy; fhzg;gLk; 
fdpaj; Jzpf;iffs; tifg;gLj;jg;gl;Ls;sd. 

kz; fdpaj; Jzpf;iffs; Jzpf;ifapd; tpl;lk; (mm) 
 

fy;> guy; 
 

2 ,Yk; Nky; 
 

ngU kzy; 2- 0.2 



78 
 

  

kz; ,ioaikg;G Kf;Nfhzp 
,ioaikg;G Kf;Nfhzp vd;gJ kzy;> fsp> milay; Jzpf;iffs 
0 – 100 rjtPjk; tiuapy; fhl;lg;gLk; tifapy; mikf;fg;gl;l xU 
rkgf;f Kf;NfhzpahFk;. 
kz;zpd; ,ioaikg;gpidf; nfhz;L mk;kz;zpd; ePu; Njq;fpapUf;Fk; 
jd;ik> ePu; tbg;Gj; jd;ik Nghd;wtw;wpid mwpayhk;. 
cjhuzkhf kzy; kz;zpypUe;J ePu; ,yFthd tbe;NjhLk;.vdpDk; 
fspkz; ePiu ed;F gw;wp itj;jpUf;Fk;. 
 
kz;zpd; mikg;G (Soil structure) 

kz;zpd; mikg;ghdJ gy tifg;gLk;. 
1. kzpAU mikg;G (Granular) 
,t;tikg;gpidf; nfhz;l kz;zpd; Jzpf;if tpl;lk; nghJthf 
0.05 CM ,Yk; FiwthdJ. ,k;kz; kzpAUthff; fhzg;gLk;. 
 
2. Fw;wpAU mikg;G (Blocky) 
,k;kz; Nfhz tbt cg Nfhz tbt Fw;wpfshf miktNjhL 
kz; Jzpf;ifnahd;wpd tpl;lk; 1.5 – 5CM MFk;. 
 
3. mupaTU mikg;G (Prismatic) 
epiyf;Fj;jhd mupak; Nghd;w fk;gq;fshff; fhzg;gLk;. 
 
4. epuYU mikg;G (Coumnar) 
epiyf;Fj;jhd fk;gq;fs; Nghd;W fhzg;gLk;. 
 
5. jl;LU mikg;G (Planty) 
nky;ypa jl;ilahd jl;Lf;fshff; fhzg;gLk;. 
 
6. jdpkzpAU mikg;G (Single grained) 
kz; Jzpf;iffs; xd;Nwhnlhd;W xl;ba mikg;G 
fhzg;gLtjpy;iy. mjhtJ ,J jpl;lkhd mikg;;NgJk; mw;w 
kz;zhFk;. 

 
7.4 kz;zpd; mkpyj;jd;ikAk; fhuj; jd;ikAk; 
 
kz;zpd; mkpyj;jd;ik 
kio ePupdhy; fy;rpak;> nghl;lhrpak;> kf;dPrpak; Nghd;w mad;fs; 
ePupYs;s mad;fSld; Nru;e;J Ijnuhf;iirl;lhfp mfw;wg;gl;l 

  
rpW kzy; 

 
0.2- 0.02 

 
milay; 

 
0.02- 0.002 

 
fsp 
 

0.002 ,Yk; Fiwa 
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Ijurd; madpd; nrwpT $Ltjpdhy; kz; mkpyj;jd;ikapid 
milfpd;wJ. 
 
kz;zpd; fhuj;jd;ik 
kiotPo;r;rp Fiwthd ,lq;fspy; Nfhil fhyq;fspy; 
fy;rpak;>Nrhbak;> kf;dPrpak; Nghd;w mad;fs; kapu;j;Jis ePUld; 
kapu;j;JisapD}lhf NkNywpa gpd;G ePu; Mtpahf ,it epyj;jpy; 
gbfpd;wd. ,jdhy; kz;zpw;F fhuj;jd;ik Vw;gLfpd;wJ. 
rtu; epyKk;> fsu; epyKk;  
fy;rpak;>Nrhbak;> kf;dPrpak; Mfpatw;wpd; Fnshiul;Lf;fSk;> 
ry;Ngw;Wf;fSk; mjpfkhf ,Ug;gNjhL pH ngWkhdk; 7 ,w;F 
Fiwthf ,Ug;gpd; fsu; epyKk;> Nrhbaj;jpd; fhgNdw;Wk;> 
,UfhgNdw;Wk; mjpfupj;J kw;iwa cg;Gf;fs; Fiwe;J pH ngWkhdk; 
8.4 ,w;F Nkw;gLk; tifapy; ,Ug;gpd; rtu; my;yJ ctu; epyk; 
cUthfpd;wJ. 
kz;zpd; pH ngWkhdk; 
kz;zpd; pH ngWkhdk; vd;gJ kz; fiurypy; cs;s nraw;gL 
Ijurd; (H+) mad; nrwptpdJ klf;ifg; ngWkhdj;jpd; epfu; khw;W 
MFk;. 
,jd; msitg; nghWj;J kz;zpd; mkpyj;jd;ik kw;Wk; fhuj;jd;ik 
vd;gd mwpag;gLk;. 
pH ngWkhdk; 0 njhlf;fk; 14 tiuapyhd tPr;rpy; fhzg;gLtNjhL 
7 ,Yk; Fiwthd pH ngWkhdk; mkpyk; vdTk; 7 ,Yk; $Ljyhd 
pH ngWkhdk; fhuk; vdTk; pH 7 ngWkhdk; eLepiy vdTk; 
nfhs;sg;gLk;. 
                               pH ngWkhd tPr;R 0 – 14 tiuapyhdJ. 
         0 1 2 3 4 5 6      7        8 9 10 11 12 13 14 
         mkpyj;jd;ik   eLepiy      %yj;;jd;ik 
 
kz;zpd; pH ngWkhdk;  
4.0 – 5.0 kpff; $ba mkpy epiy 
5.0 - 5.5 $ba mkpyepiy 
5.5 – 6.0 XusT mkpyepiy 
6.0 – 6.7 rpwpjsT mkpyepiy 
6.0 - 7.0 ,ilepiy 
7.0 – 9.0 fhukhdJ 
9.0 – 10.0 $ba fhukhdJ 
10.0 – 11.0 kpf kpff; fhukhdJ 
pH NtWghLfspdhy; jhtuq;fspd; tsu;r;rp ghjpg;GWk;. 
pH 03 ,Yk; FiwAk; NghJk; pH 09 ,Yk; $Lk; NghJk; jhtuq;fspd; 
Ntu; Neubahfg; ghjpg;GWk;. 
jhtuq;fspd; rpwg;ghd tsu;r;rpw;F pH ngWkhdk; 6.5 – 7.5 tiu 
cfe;jJ. 
kz;zpd; cf;fypd; msT $Lk; NghJ kz;zpd; mkpyj; jd;ikiag; 
ngWfpd;wJ. 
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7.5 kl; ghJfhg;G El;gq;fs;  
kz;zupg;G vd;gJ njhlu;rpahd nrad;Kiwahff; fhzg;gLtjpdhy; 
mjid ,optsthf;Ftjw;fhd eltbf;iffis Nkw;f; nfhs;tJ 
mtrpakhdJ. gapu;r; nra;iffisg; nghUj;jtiu kz;zpd; Nkw;gil 
kpfTk; Kf;fpakhdJ. vdNt kl;ghJfhg;G vd;gJ kpf Kf;fpakhdJ. 
kz;zupg;gpidj; jLj;jy; kz;zpd; Nghf;Ffisg; ghJfhj;jy; Nghd;w 
,uz;L gpujhd mk;rq;fis mbg;ilahff; nfhz;l gy;NtW El;g 
Kiwfs; gpd;gw;wg;gl;L tUfpd;wd. mitahtd: (i) rkTauf; 
Nfhl;bw;F Vw;g gapu;nra;if eltbf;iffis Nkw; nfhs;sy;. (ii) gb 
tupir Kiw gapu;r;nra;iffisg; gpd;gw;Wjy; (iii) Nfhl;L Kiwg; 
gapu; nra;if (iv) rha;T tptrha epy Ew;gKiwiag; gpd;gw;Wjy; (v) 
rha;thd epyg; gFjpfspy; ePupd; tbfhyikg;G trjpfis 
cUthf;Fjy; (vi) kz;zupgpidj; jLg;gjw;fhd nghwpapty; 
Kiwfisg; (fy;Ntyp) gpd;gw;Wjy; (vii) Row;rp Kiwg; gapu;r; 
nra;ifia Nkw;nfhs;Sjy; (viii) Fopg; gapu;nra;if Kiwiag; 
gpd;gw;Wjy; (ix) mWtilapd; gpd;du ; kPjpfis taypy; vupjy; (xi) 
tptrhaf; fhlhf;fj;jpid mwpKfk; nra;jy; (xii) tpopg;Gzu;Tj; 
jpl;lq;fis ed;F eilKiwg;gLj;jy;. 
 
gapw;rp tpdhf;fs;  
 
(1) kz;zpd; gf;fg; ghu;it gw;wpa tiuglnkhd;wpid tiue;J mjd; 
gy;NtW mLf;Ffisf; Fwpj;Jf; fhl;Lf.  
(2) Kz;zpd; cUthf;fr; nrad;Kiw vd;gjpypUe;J ePu; tpsq;fpf; 
nfhs;tJ ahJ? 
(3) kz; cUthf;fj;jpid Vw;gLj;Jk; fhuzpfis Muha;f  
(4) ePu; thOk; gpuNjrj;jpd; kz; tifia ,dq;fz;L mjd; gpujhd 
mk;rq;fisf; Fwpg;gpLf.  
(5) ckJ gpuNjrj;jpy; gpd;gw;wg;gLk; kl; ghJfhg;G Kiwfspy; 
Vjhtnjhd;wpid vLj;Jf; $wp mjd; gad;ghl;L uPjpahd ed;ik 
jPikfisf; Fwpg;gpLf. 
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3. Nandhakumar, Y. (2011). Physical Geography. Easwaran Puththagalayam, 
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4. Sri Lanka Atlas (2016). Sri lanka Survey Department, Colombo. 
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mj;jpahak; 8 

Gtpapd; gpujhd epyTUtq;fs; gw;wpa mwpKfk; 
 

cs;slf;fk;  

8.1 jfl;Nlhl;L epyTUtq;fs;  

8.2 vupkiy epyTUtq;fs;  

8.3 GtpeLf;fq;fSk; epyTUtKk;  

mj;jpahaj;jpd; RUf;fk; 

,t; mj;jpahaj;jpy; rpy Kf;fpakhd epyTUtq;fs; gw;wpa tpsf;fq;fs; 
nfhLf;fg;gLfpd;wd. GtpNahl;L tpUj;jpf;Fupa Fwpg;ghf 
jfl;Nlhl;lj;jpdhy; cUthFk; epyTUtq;fs; mtw;Wldpide;j 
nrad;Kiwfs; vd;gd tpsf;fg;gl;Ls;sd. Gtpapd; mfr; 
nrad;Kiwapd; fhuzkhf vt;thW vupkiyfs; Njhw;wk; ngWfpd;wd 
mjdhy; Vw;gLk; epyTUtq;fspd; gy;NtW tiffs; gw;wpAk; vLj;Jf; 
$wg;gLfpd;wJ. GtpNkw;gug;gpy; Gtp eLf;fq;fs; vg;gFjpapy; 
,lk;ngWfpd;wd mtw;Wf;fhd fhuzq;fs; vd;gdTk; njspthf ,e;j 
mj;jpahaj;jpy; tpsf;fg;gLfpd;wJ.  

mj;jpahaj;jpd; Nehf;fk; 

ngsjpfg; Gtpapaiy xU ghlkhff; fw;Fk; khztu;fSf;Fg; Gtpapd; 
gpujhd epyTUtq;fspid mwpKfk; nra;jy;> kw;Wk; njspthf 
tpsf;Fjy; vd;gNj ,t;tj;jpahaj;jpd; Nehf;fkhFk;.  

fw;ww;NgWfs;  

,t; mj;jpahaj;jpy; vLj;Jf; $wg;gLk; tplaq;fis khztu;fs; 
njspthff; fw;wwpe;J nfhs;tjd; %yk; Gtpapd; kz; kw;Wk; gpujhd 
epyTUtq;fis cjhuzq;fSld; tptuzk; nra;thu;. GtpNahl;bd; 
tpUj;jpf;Fupa jfLfis ,zq;fz;L me;j jfLfspd; vy;iyapy; 
,lk;ngWk; nrad;Kiwfis tpsf;fpf; fhl;Lthu;. Vupkiyr; 
nraw;ghLfs; gw;wpa tpsf;fj;ijf; nfhz;bUg;gJld; mjdhy; 
cUthf;fg;gLk; epyTUtq;fspid tiuglq;fSld; tpsf;Fk; 
mwpitg; ngw;wpUg;ghu;. 

 

8.1 jfl;Nlhl;L epyTUtq;fs;  
kiyfs;> gPlG+kpfs; kw;Wk; rkntspfs; vd;gd Gtpapd; gpujhd 
epyTUtq;fshff; fhzg;gLfpd;wd. ,j;jifa Nkw;gug;Gf;fspd; 
cUthf;fr; nrad;Kiw gy kpy;ypad; tUlq;fSf;F Nkyhf 
,lk;ngw;W te;Js;sJ. Gtpapy; cUthf;fg;gl;l ,j;jifa gpujhd 
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epyTUtq;fs; ahTk; gy;NtW Gtpr;rupjtpay; nrad;KiwfspdhNyNa 
cUthf;fg;gl;lit. GtpNkw;gug;gpy; ,d;W gue;J fhzg;gLk; fz;l 
epyj; jpzpTfs; ahTk; Muk;g fhyj;jpy; xd;whfNt ,Ue;jd. Gtpr;rupj 
fhNghdptu]; Afj;jpy; “gQ;rpah” vdg;gLk; fz;lj; jpzpT 
fhzg;gl;lJ. ,jd; tlghfk; “nyhNurpah mq;fuyhe;J” vdTk; njd; 
gFjp “nfhz;Lthdhyhe;J” vdTk; miof;fg;gl;lJ. ,e;j epyj;jpzpT 
cile;J gpsTf;Fl;gl;L ,d;iwa fz;lq;fs; cUthfpd. fz;l efu;T 
vd miof;fg;gLk; ,r; nrad;Kiwia Mjhuq;fSld; vLj;Jf; 
$wpatu;fspy; Kjd;ikahdtu; “my;gpul; ntfdu;” (1820) Mthu;. 
,tUld; gpuhd;rp]; Ngfd; (1820) ];idlu ;(1875) nuapyu; (1910) 
MfpNahu; fz;l efu;T gw;wpf; Fwpg;gpl;bUe;jdu;. fz;l efu;T gw;wpa 
jdJ fUJNfhis Kd;itg;gjw;F ntf;du; gy Mjhuq;fis 
Kd;itj;jhu;. mit: (1) gdpf;fl;bahw;Wg; gbTr;rhd;Wfs; (2) 
Gtpr;rupjtpay; Mjhuq;fs; (3) capu;r; Rtl;bay; Mjhuq;fs; (4) 
goq;fhyepiyapay; Mjhuq;fs;. gQ;rpah epyj;jpzpT cile;J 
,d;iwa fz;lq;fspd; guk;gy; cUthfpaikf;fhd fhuzk; tw;Wg; 
ngUf;F tpir vdf; Fwpg;gpl;lhu;. ,jd; fhuzkhfNt gyUk; ,tu; 
nfhs;ifia Vw;f kWj;jdu;. Gtpapd; Njhw;wkhdJ ,d;iwf;F 460 
Nfhb Mz;LfSf;F Kd;du; Njhw;wk; ngw;wJ. Gtpapd; cl;ghfj;jpy; 
ghFdpiyahd gFjpapUe;J Nkw;gug;ig Nehf;fp ,aq;Fk; typik 
kpFe;j Nkw;fhTif Xl;lj;jpdhy; GtpNahL gy $Wfshfg; gpupe;jJ. 
,t;thW gpsTw;W gy jl;Lf;fshfg; gpupe;J fhzg;gLfpd;wJ. ,it 
GtpNahl;L tpUj;jpw;Fupa jaLfs ; my;yJ jl;Lf;fs; (Plate Tectonics) 
vd miof;fg;gLfpd;wd. Gtpj; jl;Lf;fs; Gtpapd; cl;ghfj;jpy; epyTk; 
jputg; nghUl;fspd; Nky; kpje;J fhzg;gLtJld; fPopaq;Fk; fhe;j 
Xl;lq;fspdhy; mirAk; ,ay;gpidg; ngw;Ws;sd. ,j;jifa 
,af;fq;fspidAk; mtw;wpdhy; GtpNahl;by; Vw;gLk; khw;wq;fisAk; 
tpsf;FtNj jfl;Nlhl;Lf; nfhs;ifahFk;. 

• 1920 fspy; ntspaplg;gl;l fz;l efu;Tf; nfhs;ifapy; fz;lq;fis 
efu;j;jpa tpir gw;wp ntfdu; vJTk; Fwpg;gpltpy;iy  

•1928 ,y; rpay; rPkhg; gilfisj; njhlu;GgLj;jp “Mu;ju;N`hk;];” 
jdJ fUj;Jf;fis ntspapl;lhu;  

• upA+Nrh tpy;rd; ,A+yu; Nkhu;fd; MfpNahu; jfLfspd; ,af;fq;fs; 
gw;wp fUj;Jj; njuptpj;jdu;  

• kj;jpA+]; vd;gtu; jfl;Nlhl;lf; nfhs;if gw;wpa fUj;jpid 
Kd;itj;jhu;.  

• Kj;jpa rKj;jpu ghiwj; njhlu; neLfpYk; ntsptUk; kf;kh mjd; 
,UkUq;Fk; fpilahfg; gbtJld; ,r; nrad;Kiw njhlu;e;Jk; ,lk; 
ngWfpd;wJ. ,JNt fly; jiu guTif vdg;gLk;. 
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Gtp XL gpujhd VO jfLfisAk; gd;dpuz;Lf;F Nkw;gl;l rpwpa 
jfLfisAk; nfhz;L mike;J fhzg;gLfpd;wJ.  

ngupa jfLfs; 

1. gRgpf; jfL 
2. tl mnkupf;fj; jfL  
3. njd; mnkupf;fj; jfL  
4. A+uhrpad; jfL  
5. Mgpupf;fj; jfL  
6. mT];jpNuypah-,e;jpahj; jfL  
7. me;jhl;bf; jfL. 

rpwpa jfLfs; 

1. nfhf;NfhR jl;L 
2. eh];fh jl;L 
3. mNugpad; jl;L 
4. fuPgpad; jl;L 
5. Amd; B Gfh jfL 
6. gpypg;igd;]; fly; jl;L 
7. ];Nfhrpah jl;L 

ngUk;ghyhd rpwpajfLfs; ahTk; rKj;jpu Xl;Lg; gFjpfspyNa 
milahsk; nra;ag;gl;Ls;sd. fw;Nfhsj;jpy; fhzg;gLk; gpujhd 
jfLfSk; rpwpa jfLfSk; xd;Wld; xd;W Nru;e;J fhzg;gLfpd;wJ. 
fw;Nfhs jfLfspd; mirTfspdhy; Gtpapy; gpujhd epyf;fhl;rpfSk; 
epyTUtq;fSk; cUthfpAs;sd. jfl;L vy;iyapd; efu;tpy; %d;W 
tifahd gz;Gfisf; fhz Kbfpd;wJ.  

mit: 

tpyfy; jfl;L vy;iyfs; (Divergence)  

,jpy; jfLfs; xd;wpypUe;J xd;W tpyfpf; fhzg;gLfpd;wJ. ,q;F 
eil ngWk; Kf;fpa epfo;T fly; jiug; guty; MFk;. tpupifailAk; 
jl;L xd;wpypUe;J xd;W tpyfpr; nry;y gpd; gFjpAUfy; Vw;gl;L mJ 
NkNy nrd;W ,q;F fhzg;gLfpd;w ,ilntspia epug;Gfpd;wJ. ,jd; 
NghJ NknyOe;j kf;kh Gjpjhf Njhd;wpa Xl;by; gbe;J Gjpa rKj;jpu 
Xl;ilj; Njhw;Wtpf;fpd;wJ. kPz;Lk; mit efu Gjpa jl;by; kf;kh 
gbfpd;wJ. ,J ,t;thW njhlu;r;rpahf epfo;fpwJ. 

tpyFk; gFjpfspy; cz;lhFk; ,ilntsp Clhf ,ilf;Nfhsj;jpy; 
fhzg;gLk; cUfpa gUg;nghUl;fs; ntspg; gha;fpd;wd. ,jdhy; 
rKj;jpuq;fspy; kiyj;njhlh;fs; cUthfpAs;sd.  

cjhuzk;: mj;jpyhe;jpf; S tbt kiyj;njhlh;. 
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(2) xUq;Fk; jfl;L vy;iyfs; (Coversence)  

,jpy; 2 jl;Lf;fs; xd;iwnahd;W Nehf;fp efu;fpd;wd. ,jpy; 3 
tifAz;L. 

• ,uz;L rKj;jpuj;jl;Lf;fs; xd;iw Nehf;fp xd;W 
efUjy;. 

• xU fz;lj;jl;Lk;> xU rKj;jpuj;jl;Lk; xd;iw Nehf;fp 
xd;W efu;jy;. 

• ,uz;L fz;lj;jl;Lf;fs; xd;iw Nehf;fp xd;W efu;jy;. 

ghiwf;Nfhsj;jpd; fPo;gFjp vg;NghJk; nkd;%bahfNt fhzg;gLk;. 
Nky;gFjp rKj;jpukhfNth> fz;lkhfNth fhzg;glyhk;. nghJthf 
rKj;jpuj;jl;L fz;lj;jl;bYk; jbg;Gf; Fiwe;jjhFk; mNj Ntis 
fz;lj; jl;L jbg;G $bajhFk;. 
jfLfs; xd;NwhL xd;W NkhJk; NghJ xU jfl;Ls; kw;nwhU jfL 
mkpOtjhy; Vw;gLk; mOj;jj;jpd; fhuzkhf “kbg;G kiyfs;” 
cUthFk;.  

c-k;: ,kakiy  

fz;lj;jfL xd;wpd; fPo; rKj;jpuj; jfnlhd;W mkpOk; NghJ mfopfs; 
Njhw;wk; ngWk;.  c-k;: kupahdh Mop  

rKj;jpuj; jfLfs; ,ilNahl;bd; gFjpia Nehf;fp cs;Ns 
js;sg;gl;lhy; mj;jfLfs; ntg;gkile;J cUfpj; jputkhfg; 
ngUf;nfLj;Jj; jPg;ghiwj; jPTfs; cUthFk;.  

c-k;: `tha; jPTfs; 

(3) epiykhWk; jfl;;lirT (Transform).  

jfLfs; ,uz;L xd;NwhL xd;W cuha;e;J nry;Yk; mirthFk;. 
epiykhWk; jfl;L vy;iyfs; ,uz;Lf;Fkpilapy; Fiwfs; 
cUthFk;. epiykhWk; vy;iyfs; xd;Wld; xd;W cuha;tile;J 
rLjpahf Ntfkhd tpirNahL tpLgLtjdhy; epyeLf;fk; Vw;gl 
VJthf mikfpd;wJ.  

8.2 vupkiy epyTUtq;fs;  
GtpNahl;bYs;s neha;jyhd gFjpfspD}lhf gy;NtWgl;l Gtpapd; mf 
tpirfspd; J}z;lypd; fhuzkhf Gtpapd; cs;Ns fhzg;gLk; 
ghiwf;Fok;ghdJ GtpNkw;gug;gpy; vupkiyf; Fok;ghf (Lava- yhth) 
ntspNaw;wg;gLtij vupkiyr; nraw;ghL vdg;gLk;. vupkiyfs; 
nghJthf Gtpj;jfLfspd; tpyfy;> xUq;Fjy; kw;Wk; epiykhWjy; 
Nghd;w nraw;ghLfspdhy; cUthf;fg;gLfpd;wd. ,t;thW ntsptUk; 
nrad;Kiwia vupkiy FKwy; vdyhk;.rpy vupkiy FKwy; 
njhlu;r;rpahf eilngWk;.  
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Eg: `tha; jPtpYs;s vupkiyfs; 

vupkiyfspypUe;J jpz;kk;> jputk;> thA Mfpad 
ntspNaw;wg;gLfpd;wd. 

vupkiyr; nraw;ghl;bd; NghJ ntspj;js;sg;gLk; nghUl;fs; 

o jputg; nghUl;fs; - ghiwf; Fok;G (kf;kh) 
o jpz;kg; nghUl;fs; - jdy;> rhk;gy;> ghiwj; Jz;Lfs; 
o thAg; nghUl;fs; - fhgd; nkhndhf;irl;> Ijurd;> 

fhgdPnuhf;irl;> ePuhtp> ry;gu;> FNshupd; 

vupkiyr; nrad;Kiwapid Vw;gLj;Jk; gpujhd fhuzpfs; 

1. ntg;gepiy 

2. mKf;fk; 

3. ,ilntspfSk;> Jthuq;fSk; 

4. fhyk; 

cyf vupkiy tyaq;fs;: guk;gy; 

• gRgpf; tyak; (neUg;G tyak;) 

gRgpf; rKj;jpuj;jpd; fpof;F kw;Wk; Nkw;F vy;iy 

• kj;jpa jiuf; flw; gpuNjrk; 

rprpypj; jPT> ,j;jhyp> fpNuf;fk; kw;Wk; Mrpahtpd; rpwpa gFjp 

• kj;jpa mj;jpyhe;jpf; rKj;jpu kiyj;njhlu; rhu;e;j gFjp 

tlf;F rhd;Nkad; jPtpypUe;J njw;fhf RNul;rpj; jPT tiu  

nraw;ghl;bd; mbg;gilapy; vupkiyfs; 03 tifg;gLk; 

mtpe;j vupkiy (Extinct Volcano) 

xU fhyj;jpy; ,aq;fpa Mdhy; jw;NghJ mikjpahf ,Uf;Fk; 
vupkiyfs; mtpe;j vupkiyfs; vdg;gLk;. cyfpy; mtpe;j 
vupkiyfspy; ngUk;ghyhdit Kw;whf nraypoe;J tpl;ld. ,tw;wpy; 
rpy tsu;r;rp gbfspd; mbg;gilapy; KJik epiyia mile;J 
tpl;ld.  

cwq;Fk; vupkiy (Dormant Volcano) 

jw;NghJ nraypoe;jpUe;jhYk; vjpu;fhyj;jpy; ntbf;Fk; mghaKs;s 
vupkiyfs; cwq;Fk; vupkiyfs; vdg;gLk;.,t;thW jw;fhypfkhf 
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nraypoe;Js;s fhyk; rpy khjq;fsfNth> gy tUlq;fshfNth 
,Uf;fyhk;.  

Eg: Vwf;Fiwa 600 tUlq;fspd; gpd;du; gpdhl;LNgh vupkiy 
1991 ,y; ff;fpaik Fwpg;gplj;jf;fJ. 

 capu;g;G vupkiy (Active Volcano) 

Gif> yhth vd;gtw;iw njhlu;e;Jk; ntspNaw;Wk; vupkiyfs; 
capu;g;G vupkiy vd;W miof;fg;gLk;.  

vupkiy epyTUtq;fs; 

vupkiy ntbg;Gf;fspdhy; cUthf;fg;gLk; epyTUtq;fs; mtw;wpd; 
miktplj;jpid nghWj;J gpujhdkhf 2 tifg;gLk;. 

1. js;sy; vupkiy epyTUtq;fs; 

2. jisaPl;L vupkiy epyTUtq;fs; 

ntspj;js;sy; epyTUtq;fs; 

1. vupkiyf; $k;G 

2. vupkiy tha; 

3. rhk;gy; $k;G 

4. $l;L vupkiyfs; 

5. vupkiyg; ngUtha; 

6. gupir vupkiyfs; 

7. vupkiyf; Fkpo;fs; 

yhth $k;G  

vupkiy gpuhe;jpak; xd;wpy; fhzg;gLfpd;w kpfTk; gue;Jgl;l 
epyTUtk; $k;gf tbt Fd;W MFk;. ,J vupkiy $k;G vd;Wk; 
miof;fg;gLfpd;wJ. vupkiy $k;G mjid cUthf;Ffpd;w NtWgl;l 
gUg;nghUl;fspd; mbg;gilapy; gy tifahf gpupf;fg;gLfpd;wJ 

rhk;gy; $k;G 

vupkiy ntbf;Fk; NghJ ntspNaWfpd;w nghUl;fspd; jzy; kw;Wk; 
jpz;k nghUl;fis cs;slf;fpajhf ,Ue;jhy; mJ vupkiy jzy; 
$k;G my;yJ vupkiy rhk;gy; $k;G vd;W miof;fg;gLfpd;wJ. 

$l;Lf;$k;G 

rhk;gy; $k;Gfshf cUthfpd;w ngUk;ghd;ikahd vupkiyfs; 
yhth vupkiyf; Fok;G> rhk;gy; vd;gtw;wpd; khw;W mLf;Ffs; xd;W 
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Nru;e;J vupkiy Fd;Wfshf khw;wk; ngUfpd;wd. ,j;jifa 
$k;Gfs; $l;Lf;$k;G vdg;gLk;.  

vupkiyf; Fkpo;fs; 

mkpy %y vupkiyf;Fok;G ntspNaw;wg;gl;L vupkiy Kfl;Lthapd; 
mUNf ,Wfp nrq;Fj;jhd Fkpo; tbt Fd;W xd;whf 
cWg;ngWfpd;wJ. ,J vupkiy J}gp vd miof;fg;gLfpd;wJ.  

cjhuzk;: myh];fh – Nehthd; vupkiy 

vupkiy mfy; Kfl;Ltha;: fplhuk; 

vupkiyapd; %u;f;fj;jdkhd ntbg;G xd;wpd; nghOJ vupkiyapd; 
cr;rp kpfTk; ghupa jhop xd;W Nghy; cUkhWfpd;wJ. ,J vupkiy 
mfy; Kfl;Ltha; my;yJ fplhuk; vd miof;fg;gLfpd;wJ. rpy 
vupkiy mfy; Kfl;LthahdJ vupkiy cr;rpapd; xU gFjp 
ntbj;J cilAk; nghOJ Njhw;wk; ngwyhk;.  

vupkiytha; Vup 

vupkiy mfy; Kfl;Ltha;fs; ngUk;ghYk; ghupa Vupfis 
nfhz;bUf;Fk;. ,it vupkiy tha; Vupfs; vdg;gLfpd;wJ.  

gupir vupkiyfs; 

vupkiyr; nraw;ghl;bd;; NghJ cg;G %yg; ghiwfs; kpf Ntfkhf 
ntspNaw;wg;gl;L mjpf J}uk; gutp Fspu;r;rpaile;J ,WFtjhy; 
Njhw;Wtpf;fg;gLk; $k;G tbtpyhd epyTUtk; MFk;. 

 

jiyaPl;L vupkiy epyTUtq;fs;  

Gtpapd; cl;gFjpNyNa kf;kh gbe;J ,WFtjhy; Vw;gLk; 
epyTUtq;fs; jiyaPl;L jPg;ghiw vdg;gLfpd;wd. kf;kh ghiwf; 
Fok;ghdJ epyj;jpw;F fPNo Fspu;r;rpailAk; NghJ cl;GFe;j 
ghiwf;Fok;G epyj;jpw;F fPNo ghiwfspy; cs;s gpsTfs;> 
ntbg;Gfs; vd;gtw;wpy; cUtq;fis ngUfpd;wJ.  

• Fj;Jj; jPg;ghiw 
• fpilj; jPg;ghiw 
• Fkpo;j; jPg;ghiw 
• tpy;iyAUj; jPg;ghiw 
• cs;sPl;Lyk; 
• vupkiyf; fOj;J 

Fj;Jj; jPg;giwfs; 
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Fj;jhf mikAk; jiyaPl;L epyTUtq;fshFk;. xLq;fpa tbtk; 
ciladthf fhzg;gLk;. Mdhy; ,it gy fpNyh kPw;wu; ePs; tbtpy; 
gutpf; fhzg;gLk;. Fj;Jj; jPg;ghiw td;ghiwfshf 
mike;Js;sikahy; mupg;gpid jhf;Fg; gpbf;fpd;wd. rhjhuz 
ghiwg;gilfSf;F nrq;Fj;jhf ,it mike;J fhzg;gLk;.  

fpilj; jPg;ghiw 

ghiwg;gilfSf;F ,ilapy; jiyaPl;L ghiwnahd;W fpilahf 
gbe;J ,UFtjdhy; fpilj;jPg;giw cUthfpd;wd. ,it Fd;Wfspd; 
rha;Tfspy; gbfl;L tbtq;fis my;yJ thq;F Nghd;w tbtq;fis 
cUthf;Ffpd;wd.   

FopTj; jPg;ghiw 

milay; ghiwfSf;F ,ilapYs;s gil mLf;FfSf;fpilNa 
ghupa mstpy; jiyaPl;L epyTUtkhf mikAk; NjdPu; Nfhg;ig 
jl;L Nghd;w tbtKila epyTUtNk FopTj; jPg;ghiwahFk;.  

Eg: mnkupf;fhtpy; Yellow Stone National Park gFjpapy; 
rpwpanjhU gPl G+kp tbtpy; FopTj; jPg;ghiwfs; 
fhzg;gLfpd;wd.  

FtpTj; jPg;ghiw  

,it ngupa tpy;iy tbtpyhd jiyaPl;L ghiwfshFk;. 
,j;jPg;ghiwfs; Fkpo; tbtj;jpid ngw;Wf; nfhs;fpd;wd. ,it 
jbg;gpYk; mstpYk; NtWgLfpd;wd. Fkpo; jPg;ghiwfs; GtpNkw;gug;gpy; 
ntspj;njupAk; NghJ mit cauk; Fiwthd Fd;Wfis 
cUthf;Ffpd;wd 

tpy;iyj; jPg;ghiw 

fPo; kbg;gpd; mbg;ghfj;jpy; my;yJ Nky; kbg;gpd; NkNyhl;bw;F 
mUfpy; ,Wf;fkilfpd;w rpwpa       jiyaPl;L epyTUtq;fshFk;. 
,it tpy;iy tbt Njhw;wj;ij nfhz;lit 

cjhuzk;: rpnuhg;rpaupYs;s Nfhz;ld; Fd;W 

8.3 epyeLf;fk;  
GtpNahl;bDs;Ns mjd; fPNo fhzg;gLk; cUfpa ghiwf; Fok;gpy;; 
Nrkpf;fg;gl;bUf;Fk; rf;jpahdJ GtpNahl;bd; gytPdkhd my;yJ 
Fiwj;jsj;jpd; topNa rLjpahf tpLtpf;fg;gLtjhy; epyeLf;fk; 
Vw;gLfpwJ. mjd;gb epyeLf;fk; vd;gJ Nrkpf;fg;gl;bUe;j rf;jpfs; 
xNuabahf tpLtpf;fg; gLtjhy; Nkw;gug;gpy; Vw;gLk; mirT my;yJ 
eLf;fk; MFk;. 

tpLgl;l rf;jp Gtpapd; Nkwg;gug;gpYk; cs;NsAk; Kjyiy (P)> 
Jizaiy (S)> nel;liy (L) vd;w tifapy; gazpf;Fk;. Gtpapd; 
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cl;gFjpapy; epyeLf;;fk; Vw;;gLk; ,lk; “Ftp ikak;” vdTk;;> 
Nfhstfj;jpy; ,Ue;J Neubahf Gtpapd; Nkw;gug;G tiu gazpf;Fk; 
,lk; Nkd;ikak; vdTk; Fwpg;gplg;gLk;. 

Gtp eLf;fj;jpd; nrwpit mstpLtJ> 1935 ,y; rhs;]; vg;. upr;lu; 
(Charls. F. Richter) vd;gtu; mwpKfg;gLj;jpa upr;lu; mstPl;bd; %yk; 
MFk;. 

cyfpd; epyeLf;;fg; guk;gy; 

Gtp eLf;fq;fs; Fwpg;gpl;l gpuNjrq;fspy; mjpfk; ,lk; ngWfpd;wd. 
,J jfl;L vy;iy tyaq;fspy; mjpfk; ,lk;ngWk;. 

Gtp eLf;fk; 4 gpujhd tyaq;fspy; ,lk; ngWfpd;wd. 

1. gRgpf; Nkhjpu tyak;  
2. kj;jpa jiu> ,khya tyak;  
3. kj;jpa mj;jpyhe;jpf; rKj;jpu tyak;  
4. Mgpupf;f gpsTg; gs;sj;jhf;F tyak; 

Gtp eLf;fq;fspd; Ftpikak; 70 rjtPjj;jpw;;Fk; mjpfkhdit 
mikag; ngw;wpUg;gJ gRgpf; rKj;jpuj;ijr; #othFk;. Gtp 
eLf;;fq;fspd; Ftpikak; 70 rjtPjj;jpw;Fk; mjpfkhdit mikag; 
ngw;wpUg;gJ gRgpf; rKj;jpuj;ijr; #othFk;. 

 

gapw;rp tpdhf;fs; 

(1) ntf;dupd; fz;l efu;Tf; nfhs;ifia tpsf;fp mtupdhy; 
Kd;itf;fg;gl;l Mjhuq;fis cjhuzq;fSld; Muha;f.   

(2) jfl;Nlhl;lf; nfhs;if gw;wp tpsf;fp GtpNahl;Lj; jfLfisAk; 
mj;jfLfspd; vy;iyfspy; fhzg;gLk; nrad;KiwfspidAk; 
Muha;f.  

(3) vupkiyr; nrad;Kiwia tpsf;fp mjdhy; cUthf;fg;gLk; 
epyTUtq;fis tpsf;Ff.  

(4) Gtpapd; cl;ghfj;jpid tpsq;fpf; nfhs;tjw;Fg; GtpeLf;f 
miyfs; vt;tsT J}uk; Jizahf cs;sJ vd;gij Muha;f.  

(5) GtpeLf;fq;fspdhy; Vw;gLk; ngsjpfj; jhf;fq;fis Muha;f.  

crhj;Jiz E}y;fs; 
 

1. Joseph Holden (2017). Introduction to Physical Gepgraphy And The 

Environment. Pearson. 



90 
 

2. Alan Strahler. (2011). Introducing Physical Geography, John Willy 4 Sons. 

Inc. 

3. Kaleel M.I.M. (2017). Fundamentals of Physical Geography, Chapter 04, 

Kurunchi Publishers. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



91 
 

mj;jpahak; 9 

fhw;WfSk; G+Nfhsr; Rw;Nwhl;lKk; 
 

cs;slf;fk;  

9.1 Qhapw;Wf; fjpu;tPry; 

9.2 tsp ntg;gepiy  

9.3 G+Nfhsf; fhw;W kw;Wk; mKf;fg; ghq;F  

9.4 <ug;gjd;  

9.5 rKj;jpuj;jpd; Rw;Nwhl;lk; 

mj;jpahaj;jpd; RUf;fk;  

,t; mj;jpahaj;jpy; fhw;Wf;fs; kw;Wk; G+Nfhsr; Rw;Nwhl;lk; njhlu;ghf 
gy tplaq;fs; tpsf;fg;gLfpd;wd. Qhapw;Wf; fjpu;tPry; njhlu;ghd gy 
tplaq;fs; vLj;Jf;fhl;lg;gLfpd;wJ. <ug;gjd; vd;why; 
vd;dntd;gijAk; mtw;wpid mstpLtjw;Fg; gad;gLj;jg;gLk; 
gy;NtW topKiwfs; gw;wpAk; tpsf;fg;gl;Ls;sJ. rKj;jpuj;jpd; 
Rw;Nwhl;lk; gw;wpAk; fhyepiy khw;wj;jpy; mtw;wpd; nry;thf;Fg; 
gw;wpAk; tpupthff; $wg;gl;Ls;sJ. GtpNkw;gug;Gf;F Nkyhff; 
fhzg;gLk; fhw;Nwhl;lq;fspd; guk;gy; gw;wpAk; nghJr; Rw;Nwhl;lk; 
gw;wpAk; tpsf;fg;gl;Ls;sJ.  

mj;jpahaj;jpd; Nehf;fk;  

ngsjpfg; Gtpapaiy xU ghlkhff; fw;Fk; khztu;fSf;Fg; G+Nfhs 
tspkz;lyr; Rw;Nwhl;lj;jpidj; njspthd tpsf;fq;fSld; vLj;Jf; 
fhl;LtNj ,t;tj;jpahaj;jpd; Nehf;fkhFk;. 

fw;ww; NgWfs;  

Gtpapd; tspkz;lyr; Rw;Nwhl;lk;> #ow;njhFjp kw;Wk; 
capu;g;gy;tifik Mfpatw;iw tpsf;Fthu;. cyfpd; ntg;gepiyg; 
ghq;Ffspy; fhzg;gLk; NtWghLfis tpsf;Fthu;. GtpNkw;gug;Gf; 
fhw;Nwhl;lq;fspd; guk;gy; ghq;Ffs; kw;Wk; rKj;jpuj;jpd; Rw;Nwhl;lk; 
gw;wpa tplaq;fis tpsf;fpf; fhl;Lthu;. 

 

9.1 Qhapw;Wf; fjpu;tPry; 
#upadpypUe;J ngwg;gLk; rf;jp rpw;wiyf; fjpu;tPryhfg; Gtpapdhy; 
ngw;Wf; nfhs;sg;gLfpd;wJ. thdpiy fhyepiy Mfpa jd;ikfis 
Vw;gLj;Jk; fhuzpfSs; kpf Kf;fpakhd ,lj;ijg; ngWtJ 
#upadplkpUe;J ngwg;gLk; ntg;gNk. #upadpd; Nkw;gug;G ntg;gepiy  
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6000ºC Mff; fhzg;gLfpd;wJ. kpd;fhe;j fjpu;tPry; tbtpy; rf;jpia 
ntspNaw;Wfpd;wJ. ,e;j rf;jpahdJ #upadpypUe;J Neuhf 
ntspNehf;fpr; nry;tJld; mjd; Ntfk; xU nrf;fDf;F 186>000 
iky;fshf (300 000km) cs;sJ. ,t; N;tfj;jpy; #upadpypUe;J 
G+kpf;fhd 150 kpy;ypad; fpNyhkPw;wu; J}uj;jpidr; rf;jp te;jiltjw;F 
Vwf;Fiwa 8 epkplq;fs; vLf;fpd;wd. GtpNkw;gug;gpy; fhzg;gLk; 
vy;yhf; fjpu;tPr;rYf;Fk; %yhjhukhf tpsq;FtJ #upadhFk;. 

“ntg;gj;ijf; nfhz;bUf;Fk; ve;jg; nghUspypUe;Jk; tPrg;gLk; 
miytbtr; rf;jpNa kpd;fhe;j fjpu;tPry;” vdg;gLk;. ,r; rf;jpapd; KO 
miytPr;Rk; “kpd;fhe;j epwkhiy” vdg;gLk;. miyePsk; vd;gJ 
,uz;L miy cr;rpfSf;F ,ilapyhd J}ukhFk;. ,jid 
mstpLtjw;F ikf;Nuh kPw;wu; myF gad;gLj;jg;gLfpd;wJ. rpw;wiyf; 
fjpu;tPry; 3 ikf;Nuhd;  kPw;wUf;F Fiwthd miy ePsq;fisAk; 
nel;liyf; fjpu;tPry; 8 ikf;FNuhd; kPw;wUf;F Nkyhd miy 
ePsq;fisAk; nfhz;Ls;sJ. 

kpd;fhe;j epwkhiyahdJ miy ePsq;fspd; mbg;gilapy; ehd;F 
gpujhd gFjpfshfg; gpupf;fg;gl;Ls;sJ.  

1. Cjh fle;j fjpu;tPry;  

2. Gyg;gLk; ntspr;rk;  

3. nre;;epwf; fPo;  fjpu;tPry;;  

4. ntg;g nre;epwf; fPo; miy ePsq;fs; 

GtpNkw;gug;gpdhw; ngwg;gLfpd;w cs;tUk; Qhapw;Wf; fjpu;tPry; my;yJ 
ngw;w ntapypd; msthdJ ehd;F thdpaw; fhuzpfspdhy; 
(Astronomical Facts) epu;zapf;fg;gLfpd;wJ. 

1. Qhapw;W khwpyp  

2. #upadpypUe;J J}u mikT  

3. #upadpd; caumikT  

4. ehspd; ePl;rp 

GtpNkw;gug;gpdJk; tspkz;lyj;jpdJk; ntg;gkhdJ Qhapw;Wf; 
fjputPry; vdg;gLk;. Gtpapdhy; ngw;Wf; nfhs;sg;gLk; ,r; rf;jpahdJ 
“ngw;w ntapy;” vdg;gLk;. Nkw;gug;gpdhy; jLf;fg;gLfpd;w Qhapw;wpd; 
rpw;wiyr; rf;jpapidf; Fwpg;gpLtjw;F ,g;gjk; gad;gLj;jg;gLfpd;wJ. 
Gtpapd; Nkw;gug;gpy; Nfhl;ghl;L uPjpahd ngw;w ntapypy; ehd;F 
Gtpf;Fupa fhuzpfs; nry;thf;Fr; nrYj;Jfpd;wd. mitahtd:   

1. tspkz;lyj;jpd; fhuzkhf ,of;fg;gLk; ngw;w ntapy;   
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2. Kfpy; Nkw;gug;Gf;fspd; ghjpg;G  

3. ngw;w ntapypy; fly; epy Nkw;gug;Gf;fspd; nry;thf;Ffs; 

4. ngw;w ntapypy; cau;r;rpapd; jhf;fk; vd;gdthFk;  

 

9.2 tspapd; ntg;gepiy 
Nkw;gug;G ntg;gepiyahdJ tsp ntg;gepiyia tpl  tpj;jpahrkhdJ. 
tspntg;gepiy ngUk;ghyhd gFjpfspy; ,aw;ifahd tl;lq;fisf; 
nfhz;Ls;sJ. tsp ntg;g epiyapy; cau;r;rp tPo;r;rpfspy; ehshe;jg; 
Nghf;Ffs; fhzg;gLfpd;wd. ,J ,uT> gfy; NtWghLfisf; nfhz;l 
cs; tUk; fjpu;tPry; ghq;fpdhy; Vw;gLfpd;wJ vdyhk;. gUtf; fhy 
Nghf;Ffs; Gtpar;R rha;tpdhy; Vw;gLfpd;wJ. ,jdhy; tl njd; 
Nfhsq;fspy; #upa fjpu;tPry; nrwpTfspy; NtWghLfs; Vw;gLfpd;wd.  

KidTg; gFjpia Nehf;fpr; nry;y nry;y ntg;gepiy tPo;r;rpaile;J 
nry;fpd;wJ. kj;jpa Nfhl;ilg; Nghd;w Nfhilapy; caufyf; NfhLfs; 
mjpf Qhapw;Wr; rfj;piag; ngWfpd;wd. khupfhyj;jpy; Fiwthd 
rf;jpiag; ngWfpd;wd. fhyepiyiag; gjpT nra;Ak; xt;nthU 
epyaj;jpYk; tspapd; ntg;gepiy xOq;fhd ,ilntspapy; 
ntg;gkhdpapypUe;J thrpj;J mwpag;gLfpd;wJ.  

fhyepiyiag; gjpT nra;Ak; xt;nthU epiyaj;jpYk; tspapd; 
ntg;gepiy xOq;fhd ,ilntspapy; ntg;gkhdpapypUe;J thrpj;J 
mwpag;gLfpd;wJ. ,f; fUtp xU ngl;bapDs; itf;fg;gl;L 
jiuNkw;gug;gpypUe;J rpwpJ cauj;jpy; (1.4 kPw;wu;) ,Uf;FkhW 
mikf;fg;gLk;. #upa ntspr;rk; ghjpf;;fhJ fUtp ghJfhg;ghf 
itf;fg;gl;bUf;Fk;. ,q;F cau;T ntg;gkhdp ,opT ntg;gkhdp vd 
,U fUtpfs; itf;fg;gl;bUf;Fk;. ngUk;ghyhd thdpiy epiyaq;fs; 
24 kzp Neuj;jpy; gjpT nra;ag;gl;l ntg;gepiyfspd; cau; jho; ntgg; 
epiyfis   mwptpf;fpd;wd. 

GtpNkw;gug;gpy; kdpj eltbf;iffspdhYk; efukakhf;fy; jhtug; 
Nghu;itfis mfw;wy; Nghd;wtw;wpdhy; ntgg; epiyapy; khw;wq;fs; 
Vw;gLfpd;wd. tspapd; ntg;gepiyapy; fpuhk efuj; jhf;fq;fs; 
mfyf;N;fhL my;yJ cau NtWghLfs; fiuNahu cl;gFjpfspd; 
miktplq;fs; Kf;fpa nry;thf;fpid nfz;Ls;sd. cyf ntg;gepiy 
ghq;FfspYk; ,j;jifa nry;thf;Ffs; fhzg;gLfpd;wd. tsp 
ntg;gepiyfspd; guk;giyr; “rkntg;gf; NfhLfs;” fhl;Lfpd;wd.  

cyfpd; rk ntg;gf;  NfhLfspd; ghq;Ffs; %d;W fhuzpfspdhy; 
tpsf;fg;gLfpd;wd. 

1. mfyf; NfhL  

2. fiuNahu-cl;gFjpfspd; NtWghLfs;  
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3. cau;thd gFjpfs;  

tsp ntg;gepiy cauk; mjpfupj;Jr; nry;tw;Nfw;g tPo;r;rpaile;jhYk; 
tspapd; fPo;gFjpapy; cs;s thdpiy epiyikfisg; nghUj;J 
tPo;r;rpailtjw;Fg; gjpyhf ntg;gepiy mjpfupj;Jr; nry;Yk;. ,JNt 
“ntg;gepiy Neu;khwy;” vdg;gLk;. ,q;F Fspu; fhw;Wf;Fg; gjpyhf 
ntg;gf; fhw;W fhzg;gLk;. kdpj eltbf;iffspdhy; G+Nfhs 
ntg;gepiy mjpfupg;gjhf tpQ;Qhdpfs; fUJfpd;wdu;. kdpj 
eltbf;iffspd; fhuzkhf cUthf;fg;gLk; fhgdPNuhl;irl; 
ntg;gkiljYf;fhd gpujhd fhuzk; vdf; $wg;gLfpd;wJ. 
G+kpapypUe;J njupf;fg;gLk; nel;liyf; fjpu;tPry; ngUkstpy; 
fhgdPnuhl;irl; ePuhtpapdhy; tspkz;lyj;jpy; cwpQ;rg;gltjpdhy; 
gr;ir tPl;Lj; jhf;fk; Vw;gLfpd;wJ. 

9.3 G+Nfhsf; fhw;W kw;Wk; mKf;fg; ghq;Ffs; 
xU gpuNjrk; mjidr; #o;e;Js;s gFjpfspYk; ghu;f;f kpf 
ntg;gkhdjhf ,Uf;Fk; nghOJ tspahdJ Fspu;r;rpahd 
gFjpapypUe;J mt; ntg;gg; gFjpia Nehf;fp mirfpd;wJld; 
tpuptile;J vOr;rpaile;j ntg;g tspapd; ,lj;jpid epug;gpf; 
nfhs;fpd;wJ. ,t;thW mire;j tspNa fhw;W MFk;. mKf;fj;jpw;Fk; 
ntg;gepiyf;Fk; ,ilapyhd njhlu;ig epyk; kw;Wk; fly; 
Fspu;fhw;Wf;fspd; nrad;Kiw kpfj; njspthf tpsf;Ffpd;wJ. 
GtpRow;r;rpapd; fhuzkhf mirAk; ePUk; fhw;Wj; jpzpTfSk; 
mtw;wpd; cz;ikahd ghijfspypUe;J jpir jpUg;gg;gLfpd;wJ. tl 
Nfhsj;jpy; ,it tyJ gf;fkhfTk; njd; Nfhsj;jpy; 
,lJgf;fj;Jf;Fk; jpir jpUg;gg;gLfpd;wJ vd;gij nguypd; tpjp 
tpsf;Ffpd;wJ. xU Fwpg;gpl;l gFjpapy; tPRk; fhw;Wf;fspy; VjhtJ 
fhw;W mg; gFjpapy; mbf;fb tPRkhf ,Ue;jhy; mjidj; jlf; 
fhw;Wf;fs; vd miog;gu;. tpahghuf; fhw;W my;yJ mad fPiof; 
fhw;Wfs; Kf;fpakhditahf ,Ug;gJld; Vwf;Fiwa G+Nfhsj;jpd; 
miug;gFjpapy; mtw;wpd; nraw;ghLfs; fhzg;gLfpdwd. 

kj;jpa Nfhl;Lj; jhopapy; ,U tpahghuf; fhw;Wfs; xUq;fpizfpd;wd. 
,jw;F “,il mad xUq;fs; tyak;” vd;w gjk; toq;fg;gLfpd;wJ. 
nkhd;#d; fhw;Wf;fs; ,e;jpa cg fz;lk; njd;fpof;fhrpah rPdh 
ag;ghd Mfpa ehLfspd; Nkyhf ed;F tpUj;jp ngw;Ws;sijf; 
fhzyhk;. KidT cauKf;fj;jpypUe;J ntg;g tya 
jhoKf;fq;fspid Nehf;fp tPRk; fhw;Wf;fs; KidTf; fhw;Wf;fs; 
vdg;gLk;. fhw;wpd; jpiria fhw;Wj; jpirfhl;bfs; (Wind Vane ) %yk; 
mwpa KbAk;. fhw;wpd; Ntfk; “fhw;W tpirkhdp” (Anemometer) Kyk; 
mstplg;gLfpd;wJ.  

Gtp Nkw;gug;Gf; fhw;Nwhl;lq;fs;: GtpNkw;gug;Gf;F Nkyhff; fhzg;gLk; 
fhw;Nwhl;lq;fspd; guk;giy ehd;F gpujhd fhw;W tyaq;fshfg; 
gpupf;fyhk;. mit gpd;tUkhW:  
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(i) ,il mad xUq;fy; tyak;: kj;jpa Nfhl;ilr; #o;e;J gue;j 
jhoKf;f gFjpiaf; nfhz;ljhf fhzg;gLk; Ntfk; Fiwe;j xd;W 
fyf;Fk; fhw;W tyak;.  

(ii) tl fpof;fpypUe;Jk; njd;fpof;fpypUe;Jk; tUk; cWjpahd 
Ntfj;ijAk; jpiriaAk; nfhz;l tu;j;jff; fhw;Wf;fs; ,j; jhoKf;f 
tyaj;jpy; xd;W NrUfpd;wd.  

(iii) 400 C mfyf; NfhLfSf;F mg;ghy; tlf;fhfTk; njw;fhfTk; 
thdpiyf; Fog;gq;fSld; ,ize;Js;s NkNyf; fhw;Wf;fs;  

(iv) KidTg; gFjpfspy; cau;thd khWjd;ik nfhz;l Mdhy; tl 
fpof;F my;yJ njd;fpof;Fj; jpirapy; tPRk; KidTf; fPNo 
fhw;Wf;fs;  

kj;jpa Nfhl;L; gFjpapy; #upad; Neuhf cr;rk; nfhLg;gjpdhy; ngw;w 
ntapy; kpff; fLikahf ,Uf;fpd;wJ. ,jd; fhuzkhf tl jd; 
Nfhsq;fspy; ,U Nkw;fhTifj; jlq;fs; fhzg;gLfpd;wd. mit 
“`l;ypf; fyq;fs;” vdg;gLk;. xt;nthU `l;ypf; fyj;jpypYk; kj;jpa 
Nfhl;Lf;F Nkyhf tsp vOr;rpaile;J KidTg; gf;fkhf tPtJld; 
300C mfyf; Nfhl;by; fPopwq;Ffpd;wJ. 1735 ,y; N[hu;[; `l;yp 
vd;gtuhy; ,f;fyk; Kjd; Kjypy; vLj;Jf;fhl;lg;gl;ljdhy; mtupd; 
ngauhy; ,f;fyk; miof;fg;gLfpd;wJ. `l;ypf; fy Nkw;fhTif 
jlj;jpy; ,il mad xUq;fs; tyaj;jpy; tsp vOr;rpailfpd;wJld; 
cg mad cauKf;f fyq;fspy; fPopwq;Ffpd;wJ. 

kj;jpa Nfhl;Lg; gFjpapw; fhw;W ntg;gg;gLj;jg;gl;L 
vOr;rpailtjpdhy; jhoKf;f tyak; cUthfpd;wJ. ,t; tyak; 
“kj;jpa Nfhl;Lj; jhop” vdg;gLk;. ,t; kj;jpa Nfhl;Lj; jhopia 
Nehf;fp tsp mire;J mq;F xUq;fp `l;ypf; fy Rw;Nwhl;lj;jpd; xU 
gFjpahf Nky;Nehf;fp efu;fpd;wJ. ,g;gFjp ,il mad xUq;fs; 
tyak; vdg;gLk;. `l;ypf; fy Rw;Nwhl;lj;jpd; KidTg; gf;fkhf tsp 
fPopwq;Ffpd;wJ. mq;F Nkw;gug;G mKf;fq;fs; mjpfkhff; 
fhzg;gLfpd;wJ. ,U cg mad cauKf;ff; fyq;fs; 300 C mfyf; 
NfhLfspy; mike;jpUf;Fk;. ,e;j cg mad cauKf;f 
ikaq;fspypUe;J fhw;Wf;fs; ntspr; Rod;W kj;jpa Nfhl;il 
Nehf;fpAk; ,il mfyf; NfhLfis Nehf;fpAk; efUk;. kj;jpa 
Nfhl;Lg; gf;fkhf efUk; fhw;Wf;fs; typikahd tpahghuf; 
fhw;Wf;fs; vdg;gLk;. 300 C - 600 C mfyf; NfhLfSf;fpilapy; 
mKf;fKk; fhw;wpd; ghq;Fk; kpfTk; rpf;fyhdjhff; fhzg;gLk;. 
Fspuhd tuz;l tspj; jpzpTfs; ,g;gFjpapy; tUtjpdhy; KidT 
vOr;rpfs; Njhd;Wfpd;wd. ,it “KidTg; gpupjsk;” (polar front) 
vdg;gLk;. ,jdhy; ,g;gFjpfspy; mKf;fKk; fhw;Wk; epiyaw;wjhff; 
fhzg;gLk;. KidTg; gFjpfspy; tsp kpfTk; FspuhdJ. ,jdhy; 



96 
 

cauKf;fk; fhzg;gLfpd;wJ. ntspr; RoYk; fhw;Wf;fspdhy; 
KidTf; fPNo fhw;Wf;fs; fhzg;gLfpd;wd. 

9.4 <ug;gjd; (Humidity )  
tspapy; fhzg;gLk; ePuhtpapd; msT ,lj;jpw;fplk; Neuj;Jf;F Neuk; 
khWghl;bidf; nfhz;bUf;Fk;. <ug;gjd; vd;gjd; nghJthd gjk; 
“tspapy; fhzg;gLk; ePuhtpapd; msNt” Fwpf;Fk;. tspapy; fhzg;gLk; 
ePuhtpapd; msitf; nfhz;Nl <ukhd fhw;Wj;jpzpTfs; tuz;l 
fhw;Wj; jpzpTfs; vd miof;fg;gLk;. tspapy; fhzg;gLk; <ug;gjd; 
ntg;gepiyapyNa ngupJk; jq;fpAs;sJ. tspkz;ly <ug;gjidg; 
gpd;tUkhW vLj;Jf; fhl;lyhk;. mit: 

(1) jdpaPug;gjd; (Absolute Humidity): xU Fwpg;gpl;l fdtsT tspapw; 
fhzg;gLk; nkhj;j ePuhtpapd; jpzpNt jdpaPug;gjdhFk;. tof;fkhf 
xU fpA+gpf; kPw;wUf;F vj;jid fpuhk;]; vdf; fzpg;gplg;gLk;.  

(2) rhuPug;gjd; (Relative Humidity ): xU Fwpg;gpl;l tspapw; fhzg;gLk; 
ePuhtpapd; mstpid mNj ntg;gepiyapy; mt;tspapd; epuk;gpa 
epiyapd; tpjkhf vLj;Jf;fhl;LtNj rhuPug;gjdhFk;.  

(3) jd;dPug;gjd; ( Specific Humidity): xU Fwpg;gpl;l tsp 
nfhz;bUf;Fk; ePuhtpapd; cz;ikahd msNt jd;dPug;gjdhFk;. xU 
fpNyh fpuhk; tspf;F (gm/kg) vt;tsT fpuhk;]; epuhtp vd;W 
fzpf;fg;gLk; gdpgL ntg;gepiyapd; %yKk; <uf;Fkpo; ntg;gepiyapd; 
%yKk; tspapy; ePuhtpapd; nrwpit tpsf;fyhk;. tspkz;ly 
<ug;gjid mstpLtjw;F ,U gpujhd fUtpfs; gad;gLj;jg;gLfpd;wd. 
mit (i) <ukhdp (Hygrometer) (ii) <ug;gjkhdp (Psychrometer) 
vd;gdthFk;. 

9.5 rKj;jpuj;jpd; Rw;Nwhl;lk;  
ePu;Nfhsj;jpy; fhzg;gLk; gy;NtW tifahd (Vupfs>; MWfs; jiu, 
ePu>; tspkz;ly <ug;gjd;) ePu; cs;slf;fj;jpy; rKj;jpuq;fs; kpf 
Kf;fpakhd mk;rkhff; fhzg;gLfpd;wJ. Gtpapy; fhzg;gLk; 
rKj;jpuq;fspYs;s ePuhdJ ntg;gj;jpdhYk; fhw;wpdhYk; row;rpf;F 
cs;shf;fg;gLfpd;wJ. #upadpd; fjpu;tPry; kj;jpa Nfhl;Lg; gFjpfspy; 
nrwpthfTk; tl njd; KidTg;gFjpfspy; rha;Tf; Nfhzj;jpYk; 
tpOtjpdhy; ntg;g NtWghL fhzg;gLfpd;wJ. KidTg; gFjpfs; 
ciwepiyapy; fhzg;gLfpd;wd. nfhupypNah]; jhf;fj;jpd; fhuzkhf 
tsp kw;Wk; ePu; cs;spl;l nghUl;fs; efu;r;rpailfpd;wd. ,it 
efu;r;rpailAk; NghJ Rw;Nwhl;lg; ghq;Ffis cUthf;Ffpd;wJ. 
fpilahfTk; Fj;jhfTk; epfOk; ,r; Rw;Nwhl;lq;fspd; ghq;Ffs; 
fhyuPjpahf khw;wkilfpd;wd. ,k; khw;wq;fspdhy; fhyepiyapYk; 
khw;wq;fs; Vw;gLfpd;wd. rKj;jpuj;jpd; Rw;Nwhl;lq;fs; rpy Kf;fpakhd 
Nehf;fq;fis epiwNtw;Wfpd;wd.  

mit:  
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(1) ntg;gj;jpidf; nfhz;L nry;fpd;wJld; ePupy; Nrkpj;J itf;fpd;wJ. 
jho; mfyf;NfhLfspypUe;J cau; mfyf;NfhLtiu ,J epfo;fpd;wJ.  

(2) kj;jpa Nfhl;L tyaq;fspy; ngw;w ntapy; nrwptpdhy; 
cUthf;fg;gLk; ntg;gr; rkepiyapd;ik Fiwg;gjw;F rKj;jpuq;fs; 
gq;fspg;igr; nra;fpd;wd.  

(3) rKj;jpu ePNuhl;lq ;fspdhy; #lhd ePuhdJ kj;jpamy;yJ cau; 
mfyf; Nfhl;Lf; fiufSf;F nfhz;L nry;yg;gLtJld; mq;F 
rf;jpAk; <ug;gjDk;tspf;F ntspaplg;gLk; NghJ mit fhw;Wf;fspdhy; 
cs;epyg;gFjpfSf;F nfhz;L nry;yg;gLfpd;wJ.  

,e;j Kiwikapdhy; E}w;Wf; fzf;fhd kpy;ypad; kf;fs; 
NeubahfNt ed;ikailfpd;wdu;. ,J eilngwtpy;iynadpy; ,d;W 
ngUksT rdj;njhifiaf; nfhz;L fhzg;gLk; gFjpfs; Fiwe;j 
FbapUg;Gf;fNsNa nfhz;ljhff; fhzg;gl;bUf;Fk;. rKj;jpu ePuhdJ 
fpilahd Fj;jhd Rw;Wf;F cl;gLk;. ctu;ePu; kw;Wk; Fspuhd 
ePu;kpfTk; mlu;j;jpahff; fhzg;gLk;. ,jdhy; ciwepiyapYs;s 
cau;mfyf; NfhLfspy; cs;s Fspu; Nkw;gug;G ePu; fPopwq;F kj;jpa 
Nfhl;il Nehf;fp efu;fpd;wJ. ,j;jifa Fspu; ePu; kPz;Lk; 
Nkw;gug;Gf;F tUk;NghJ ngUksT Nghidfisf; nfhz;ljhf 
,Uf;Fk;. ngUksthd kPdpdq;fSf; ,J cjTfpd;wJ. ,e;epyik 
ehd;F gpujhd tsaq;fspy; ,lk;ngWfpd;wd. 

mit gpd;tUkhW: 

 (1) tl mNkupf;fh ngU epyj;jpw;F mUfpy; fypNghu;dpahtpw;F 
mg;ghy; fhzg;gLfpd;wJ.  

(2) njd; mnkupf;fhtpy; NgU <f;FtNlhUf;F mg;ghy; cs;s gFjp  

(3) tl Nkw;F njd;Nkw;F Mgpupf;fhtpw;F mg;ghy; cs;s gFjp  

(4) fiuapypUe;J rKj;jpuj;ij Nehf;fp tPRk; Fspu; fhw;Wf;fspdhy; 
fz;lq;fspypUe;J ePiu ntspNaw;Wfpd;wJ. Nkw;gug;G ePu; mfw;wg;gLk; 
NghJ mjidf; Fspu; ePu; epug;gp tpLfpd;wJ. ,e;ehd;F gFjpfSNk 
gpujhd kPd; gpbj;jsq;fshf tpsq;Ffpd;wd. 

rKj;jpuq;fs; njhlu;r;rpahf mirTf;Fl;gLfpd;wd. ctu;jd;ik 
mlu;j;jp ntg;gepiy vd ntt;NtW ,ay;Gfisf; nfhz;l ePuhdJ 
ghukhd mlu;j;jpahd jd;ik fhuzkhf mkpo;e;JtpLfpd;wJ. 
,j;jifa #o;epiyfspy; ntg;gkhd ePu; Fsp; ePupdhy; Klg;gl;L 
tUfpd;wJ. ,J ,lk; ngWk; Kf;fpakhd gFjpahf tl mj;jpyhe;jpf; 
rKj;jpuk; tpsq;Ffpd;wJ. cgNkw;gug;G ePNuhl;lj;jpYs;s #lhd 
ePuhdJ Nkw;gug;Gf;F nfhz;Ltug;gLfpd;wJ. fhuzk; NkNy cs;s 
Fspuhd ePu; epfo; fhw;Wf;fspdhy; mfw;wg;gLfpd;wJ. ,j;jifa #lhd 
ePuhdJ INuhg;ghTf;F kpjkhd epiyikfis cUthf;fp tpLfpd;wJ. 
cyfpy; ghupa rKj;jpuq;fspy; ngupastpyhd Nkw;gug;G Rw;Nwhl;lf; 
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fyq;fs; mirfpd;wd. ,it tl Nfhsj;jpy; tyJ gf;fkhfTk; njd; 
Nfhsj;jpy; ,lJ gf;fkhfTk; mirfpd;wd. rKj;jpuq;fspy; Rw;Nwhl;lf; 
fsq;fs; rpwpaNjh my;yJ ngupaNjh mit Row;rp (Gyres) vdg;gLk;. 
Nkw;gug;G ePNuhl;lq;fspd; fyk; Nghd;w Rw;Nwhl;lkhf ,J 
tpsq;Ffpd;wJ. rKj;jpu tbepyk; KOtijAk; ,J cs;slf;fpf; 
fhzg;gLk;. cjhuzkhf tl mj;jpyhe;jpf; rKj;jpuj;jpd; cg mad 
Row;rpahdJ ehd;F jdpj;jdpahd Xl;lj; jlj;ij cUthf;Ffpd;wJ. 
tlf;F kj;jpa NfhL Flh ePNuhl;lk; tl mj;jpyhe;jpf; Xl;lk; fNdup]; 
ePNuhl;lk; vd;gdthFk;. 

 

gapw;rp tpdhf;fs;  

(1) kpd;fhe;jf; fjpu;tPry; vd;gjid tpsf;Ff.  

(2) kpd;fhe;j epwkhkhiy vd;gjpdhy; ePu; tpsq;fpf; nfhs;tJ ahJ?  

(3) gr;irtPl;L tpisT vDk; nghwpKiwia tpsf;Ff.  

(4) GtpNkw;gug;gpy; fhzg;gLk; Rw;Nwhl;l tyaq;fis tpsf;fg; 
glq;fSld; tpsf;Ff. 

(5) rKj;jpur; Rw;Nwhl;lq;fspd; Kf;fpaj;Jtj;jpidf; Fwpf;Fk; %d;W 
mk;rq;fis tpsf;Ff.  

(6) tlf;F kw;Wk; njd; mj;jpyhe;jpf; rKj;jpuq;fspy; fhzg;gLk; 
gpujhd ePNuhl;lq;fisg; ngaupl;L mtw;wpd; nghJthd gha;r;ry; 
ghq;Ffis tpgupf;Ff. 

 

crhj;Jiz E}y;fs; 
1. Joseph Holden (2017). Introduction to Physical Gepgraphy And The 

Environment. Pearson. 

2. Kaleel M.I.M. (2017). Fundamentals of Physical Geography,Chapter 05, 

Kurunchi Publishers. 
3. Allan Strahler, (2011). Introducing Physical Geography, Jhon Wiley : New 

York 
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mj;jpahak; 10 

capu;r; #oYk; #oy; njhFjpAk; 
cs;slf;fk;   

10.1 czT tiy  

10.2 rf;jpg; gha;r;ry;  

10.3 fhgd; tl;lk;  

10.4 iejurd; tl;lk;  

10.5 xl;rprd; tl;lk;  

10.6 ngh];gu]; tl;lk;  

10.7 capu;r;#oy; capu;g;Gtpapay;  

mj;jpahaj;jpd; RUf;fk; 

#ow; njhFjpfspd; njhopw;ghL kw;Wk; fl;likg;G gw;wpAk; 
capu;r;#oy; kw;Wk; mq;fpfspd; ,ilj;njhlu;G gw;wpAk; 
tptupf;fg;gl;Ls;sJ. #ow; njhFjpapy; fhzg;gLk; capu;f;$Wfs; 
kw;Wk; capuw;w $Wfspd; Nru;f;iffs; kw;Wk; ,ilj; njhlu;Gfs; 
gw;wpAk; vLj;Jf;fhl;lg;gl;lJ. #ow; njhFjpapd; ,af;fr; 
nraw;ghl;Lf;Fj; Njitahd Nrjd mNrjdf; $Wfs; vt;thW 
gq;fhw;Wfpd;wd vd;gJ Fwpg;gplg;gl;Ls;sJ. #ow; njhFjpapy; 
ntt;NtW Nghriz kl;lq;fspD}lhf rf;jp vt;thW gha;r;rYf;F 
cl;gLfpd;wJ vd;gJ tpsf;fg;gl;Ls;sJ. capu;g;Gtp ,urhaz tl;lk; 
vd;why; vd;d? vd;gtw;wpidAk; mt;tl;lj;Jld; njhlu;GgLk; fhgd; 
iejurd; xl;rprd; ngh];gu]; tl;lq;fspd; nrad;Kiw gw;wpAk; 
#oypay; rkepiyapy; ,tw;wpd; Kf;fpaj;Jtk; gw;wpAk; tpupthf 
vLj;Jf; fhl;lg;gl;Ls;sJ.  

mj;jpahaj;jpd; Nehf;fk;  

Gtpapd; #ow;njhFjp kw;Wk; capu;g;gy;tifik nrad;Kiwapid 
tpsf;Fjy; ,e;j mj;jpahaj;jpd; gpujhd Nehf;fkhFk;.  

fw;ww;NgWfs;  

Gtpapd; tspkz;lyr; Rw;Nwhl;lk;> #ow;njhFjp kw;Wk; 
capu;g;gy;tifik Mfpatw;iw tpsf;Fthu;. czTr; rq;fpyp kw;Wk; 
czT tiy Mfpatw;wpy; fhzg;gLk; ,ilj; njhlu;GfisAk; 
gpujhd mk;rq;fisAk; tpsf;Fthu;. rf;jpg; gha;r;ry; kw;Wk; #oypay; 
$k;gfq;fs; gw;wpa fUj;JfisAk;> capu;g;Gtp ,urhad tl;lq;fs; 
gw;wpAk; njspthf tpsf;Fthu;. 
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#ow;njhFjp 

xU Fwpg;gpl;l gpuNjrj;jpw;Fupa rfy jhtu> tpyq;F> Ez;zq;fpr; 
rhfpaq;fs; jkf;fpilNaAk;> jk;Kld; njhlu;Gila capuw;w ngsjPf> 
,urhadr; #oYlDk; ,ilj; njhlu;Gfis Vw;gLj;Jtjd; %yk; 
rkepiyiaj; jhgpj;J> cWjpaile;J> fz;lwpaf;$ba tpjj;jpy; 
njhlu;e;Jk; ,aq;fpf; nfhz;bUf;Fk; #oypd; njhopw;ghl;lyF 
#ow;njhFjp vdg;gLk;.  

capUs;s $WfisAk; capuw;w $WfisAk; cilaJk; ,t;tpU 
$WfSf;fpilapyhd ,ilj;jhf;fq;fisAilaJk; gjhHj;jq;fspdJk; 
rf;jpadJk; gha;r;ry; epfo;fpd;wJkhd njhopw;ghl;lyF my;yJ 
,af;fKs;s gFjpfshFk;.  

fhLfs;> Gy;epyq;fs;> ghiytdk;> kiyf;fhLfs;> jiurhHe;j 
R+oy;njhFjpfshFk;.rKj;jpuq;fs; fly;Gy;epyk;> 
KUiff;fw;ghiwfs;>MWfs;>Fsk;> vd;gd ePHrhHe;j 
R+ow;njhFjpfshFk;. tPl;Lj;Njhl;lk; jdpkur; R+oy; vd;gitAk; 
R+ow;njhFjpfshFk;.  

#ow;njhFjpfspd; fl;likg;Gf; $Wfs; 

#ow; njhFjpfspd; gpujhd fl;likg;Gf; $Wfshf capuw;w $WfSk; 
(Abiotic Components), capu;f; $WfSk; (Biotic Components) 
fhzg;gLfpd;wd. ,tw;iw MW gpujhd $l;lq;fshfg; gpupf;fyhk;.  

➢ Nrjdg; gjhu;j;jq;fs; (Organic Substancs) 

➢ mNrjdg; gjhu;j;jq;fs; (Inorganic Substancs) 

➢ ngsjPff; fhuzpfs; (Physical Factors) 

➢ Kjd;ik cw;gj;jpahf;fpfs; (Primary Producers) 

➢ Efupfs; (Consumers) 

➢ gpupifahf;fpfs; (Decompsers) 

                  

#ow;njhFjp 

1. capu;f;$Wfs; (rhfpak;) 
a. Kjy; cw;gj;jpahf;fpfs; 
b. Efupfs; 
c. gpupifahf;fpfs; 

 
2. capuw;w $Wfs; 
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a. ngsjPff; fhuzpfs; 
b. mNrjd ,urhadf; $Wfs 
c. Nrjd ,urhadf; $Wfs; 

 

#ow;njhFjpfspd; capuw;w $Wfs; 

• #ow;njhFjpfspd; capuw;w $Wfs; gpujhdkhf %d;W 
tifg;gLk;. 

1. mNrjdf; $Wfs; (Inorganic Substances) 

fhgd; (C), iejurd; (N), Nghd;w %yfq;fs;> xl;rprd; (O2), 
fhgdPnuhf;irl;L (CO2) Nghd;w thAf;fs;> ePu;> fdpAg;Gf;fs;> kz; 
Nghd;witahFk;. 

2. Nrjdf; $Wfs; (Organic Substances) 

,we;j jhtu> tpyq;Fg; gFjpfSk;> tpyq;Ffspd; kyKk; 
gpupifailtjd; %yk; Nrjdg; gjhu;j;jq;fs; #ow;njhFjpfSf;F 
fpilf;fpd;wd. #ow;njhFjpfspy; cs;s gpujhd Nrjdf; $Wfshf 
cf;fYk;> Nrjd xbTfSk; fhzg;gLfpd;wd. ,it 
fhNghitjNuw;Wf;fs;> Gujq;fs;> ,ypg;gpl;Lf;fs;> 
epA+f;fpspf;fkpyq;fs; Nghd;w Nrjdf;$Wfisf; nfhz;bUf;Fk;. 

3. ngsjPff; fhuzpfs; (Physical factors) 

• ntg;gepiy 

• xspr;nrwpT (Qhapw;W fjpu;g;Gr; rf;jp) 

• ePu; <ug;gjd; 

• ctu;j;jd;ik / ctu;jpwd; 

• fhw;Nwhl;lk; 

• kz;zpd; pH 

• kiotPo;r;rp 

ntg;gepiy 

#oypaypy; ntg;gepiy kpfTk; Kf;fpakhd xU fhuzpahFk;. ,jw;Ff; 
fhuzk; #oy; ntg;gepiyapy; ve;jnthU khw;wk; Vw;gl;lhYk; mJ 
mq;fpfspd; nraw;ghl;bNy ngupJk; jhf;fj;jpid 
Vw;gLj;Jfpd;wikahyhFk;. ngUk;ghyhd mq;fpfs; kpfTk; xLq;fpa 
ntg;gepiy tPr;rpDs;Ns khj;jpuk; thoj;jf;fdthf ,Uf;fpd;wd. 
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mq;fp ,dq;fs; gytw;wpw;F ,t;ntg;gepiy tPr;R 00C njhlf;fk; 400C 
tiuapdjhf ,Uf;Fk;. 

capu;r;#oypy; ntg;gepiy vg;NghJk; khWfpd;wJ. mad kz;lyg; 
gpuNjrq;fspNy ntg;gepiy khwyhdJ> cg madkz;lyg; 
gpuNjrq;fspYk;> ,il ntg;gg; gpuNjrq;fspYk; cs;s ntg;gepiy 
khwypYk; ghu;f;f FiwthdjhFk;. ePu;r;#oypd; ntg;gepiyahdJ 
Gtpr; #oypd; ntg;gepiy msTf;F khWtjpy;iy. fhuzk; ePupd; 
jd;ntg;gk; cau;thf ,Uj;jyhFk;. rKj;jpuj;jpYk;> Mokhd 
VupfspYk; epyTk; ntg;gepiyahdJ Moj;Jld; gbg;gbahf 
Fiwfpd;wJ. 

xsp 

mq;fpfs; tho;tjw;F mtrpakhdnthU ngsjPff; fhuzpahf xsp 
tpsq;Ffpd;wJ. Kjd;ik cw;gj;jpahf;fpfs; czitj; njhFf;fj; 
Njitahd rf;jpiar; #upa xspapypUe;Nj ngWfpd;wd. #upaxsp 
,y;yhjNghJ xspj;njhFg;G eilngWtjpy;iy. xspj;njhFg;G 
eilngwhj NghJ czTj; njhFg;G eilngWtjpy;iy. mg;NghJ 
Kjd;ik cw;gj;jpahf;;fpfSf;F khj;jpukpy;y kw;iwa vy;yh 
mq;fpfSf;Fk; tho;f;ifiaf; nfhz;L elj;j Kbahky; 
,Uf;Fk;;.Gtpf;Ff; fpilf;Fk; #upa xspapy; Vwj;jho 1% khj;jpuNk 
jhtuq;fspd; xspj;njhFg;gpw;Fg; gad;gLj;jg;gLfpd;wJ.  

ePu; 

capu;thoj; Njitahd capu; ,urhadr; nraw;ghLfs; 
eilngWtjw;fhd Clfkhf ePu; fhzg;gLfpd;wJ. ePuhdJ gy 
gjhu;j;jq;fSf;Ff; fiug;ghdhfTk; mikag; ngWfpd;wd. ePupd; rpy 
ngsjPf ,ay;Gfs; fhuzkhf mJ #oypy; kpf Kf;fpa Nritia 
Mw;Wfpd;wJ.  

ntg;gepiy khwhky; ,Uf;Fk; NghJ 1 fpuhk; ePu; Mtpahtjw;F 540 
fNyhup msT ntg;gk; mtrpak; MFk;.  

Gtpf;F fpilf;Fk; #upa xspapy; mlq;Ffpd;w rf;jpapd; ngUk; 
gFjpahdJ ePiu Mtpahf;fg; gad;gLj;jg;gLfpd;wJ. ,jd; tpisthf 
#upa xsp fhuzkhf Gtp ntg;gepiy ghjfkhd mstpw;F cau;e;J 
nry;yy; jtpu;f;fg;gLfpd;wJ.  

ePupd; cau; cUfy; kiw ntg;gKk; #oypaypy; kpf Kf;fpakhdjhFk;. 
ntg;gepiy khwhky; 1 fpuhk; gdpf;fl;bia 1 fpuhk; ePuhf khw;Wtjw;F 
80 fNyhup msT ntg;gk; mtrpakhdjhFk;. #upaxsp fhuzkhf 
capupd kz;lyj;jpd; ntg;gepiy ghjfkhd mstpw;F cau;e;J 
nry;tij jLg;gjw;F ePupd; ,t;tpay;G Kf;fpakhdjhFk;. 

rf;jpfs; cUthFjYk;> flj;jg;glYk; 
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ahjhapDk; xU #oypy; thOfpd;w capu;r;rhfpaq;fs; czitg; 
ngw;Wf; nfhs;s my;yJ rf;jpiag; ngw;Wf; nfhs;s xd;Wld; xd;W 
,ilj;njhlu;G itj;Jf; nfhs;s Ntz;ba epiyapy; cs;sd. 
,t;thW rf;jpiag; ngw;Wf; nfhs;s xd;Wld; xd;W njhlu;G nfhs;Sk; 
njhlu;Gfspy; czTr; rq;fpyp (Food Chain), czT tiy (Food Web) 
vd;gd Kf;fpak; ngWfpd;wd.  

,j;njhlu;Gfs; %d;W capu;rhu; $WfSld; njhlu;G nfhs;fpd;wd. 
#+ow;njhFjpapd; njhopw;ghl;by; capHf;$Wfspd; gq;fpid Nehf;Fk; 
NghJ R+ow;njhFjp capNuhl;lKilajhFk;. rf;jpapdJk; 
gjhHj;jq;fspdJk; gha;r;ry; ,q;F epfo;fpd;wJ. R+ow;njhFjpapd; 
capHf; $Wfs; 3 tifg;gLk;. 

• cw;gj;jpahf;fpfs; (Producers) 

• Efupfs; (Consumers) 

• gpupifahf;fpfs; (Decomposers) 

cw;gj;jpahf;fpfs; (Producers) 

cw;gj;jpahf;fpfs; xspf;Fupa jw;Nghridiaf; fhl;Lk; mq;fpfshFk;. 
,it R+upa rf;jpiaAk; tspapy; fhzg;gLk; co2 thAitAk; H2O Ak; 
gad;gLj;jp rf;jpia Mf;Ffpd;wd. ,jidNa xspj;njhFg;G vd;gH. 
jhtuq;fspypUe;Nj Efupfs; NeubahfNth kiwKfkhfNth czitg; 
ngw;Wf; nfhs;fpd;wd. mj;NjhL gr;irj; jhtuq;fs; my;;fhf;fs; 
raNdh gw;wpahf;fs; vd;gd cw;gj;jpahsHfshFk;. 

,itfs; jw;Nghrzpfs;> Kjyhk; Nghriz kl;lk; tpisr;ryhf;fpfs; 
vd miof;fg;gLfpd;wd. Vida tpyq;FfSf;F czthFk; 
,j;jifa mq;fpfNs cw;gj;jpahf;fpfs; MFk;. 

cw;gj;jpahf;fpfs; ,uz;L tifg;gLk; 

1. xspj; njhFg;ghsu;fs; 
2. ,urhadj; njhFg;ghsu;fs; 

Efupfs; (Consumers) 

Efupfshdit mNrjdj; njhlf;ff; $Wfspy; ,Ue;J rpf;fyhd 
Nrjd czT tbtq;fisj; njhFf;Fk; ty;yikaw;w> Kjy; 
cw;gj;jpahf;fpfspdhy; njhFf;fg;gl;l czT tbtq;fis Neubahf 
my;yJ kiwKfkhf czthf;Ffpd;w capupfs; “Efupfs;” vdg;gLk;. 

EfupfshdJ jhtuj;jpypUe;J my;yJ tpyq;FspypUe;J czitg; 
ngWgit. ,jpy; Kjyhk; gb Efup> ,uz;lhk; gb Efup> %d;whk; gb 
Efup vd gytifg;gLk;. ,it rf;jpiag; ngWk; xOq;fpd; 
mbg;gilapy; Efupfs; tifg;gLj;jg;gLfpd;wd.  
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• Kjyhk; gb Efup (jhtucz;zpfs;) -khd;> Kay;> khL> 
MLfs;. 

• ,uz;lhk; gb Efup (CDz;zpfs;)- rpq;fk;> Gyp> Xeha; 

• %d;whk; gb Efup (midj;JKz;zp)– gd;wp> vyp> 
kdpjd;. 

gpupifahf;fpfs; 

cw;gj;jpahf;fpfs;> Efupfs; njhlu;ghd ,we;j cly;fs;> mtw;wpd; 
kPjpfs;> fopTfs;> kyg; gjhu;j;jq;fs; nfhz;Ls;s rpf;fyhd Nrjdf; 
$Wfis> nehjpfis GwQ; Rue;J vspikahd Nrjdf; $WfshfTk;> 
,tw;wpid gbg;gbahfg; gFj;J vspa mNrjdf; $WfshfTk; khw;Wk; 
ty;yikAila capupfs; gpupifahf;fpfs; vdg;gLk;. ,it mOfy; 
tsupf;Fupa gw;wpahf;fs;> gq;fRfshFk;. ,we;j Nrjdr; NrHitfis 
gpupifailar; nra;tjd; %yk; gjhHj;jq;spd; kPs;Row;rpapy; gq;F 
tfpf;fpd;wd. jhtu tho;> ePu; tho; #ow;njhFjpfspy; kpfg; nghJthd 
gpupifahf;Fk; capupfshf gf;wPupahf;fSk;> gq;fRf;fSk; 
fhzg;gLfpd;wd. #ow; njhFjpfspd; Kjyhd cw;gj;jpahf;fpfspd; 
nraw;ghl;bw;F vjp;u;khwhd nraw;ghl;il gpupifahf;fpfs; 
Nkw;nfhs;fpd;wd. 

Nghrizkl;lq;fs; 

vy;yh mq;fpfSk; mtw;Wf;F Vw;g R+oypy; czitg; 
ngw;Wf;nfhs;Sk; jd;ikf;Nfw;g Nghrid kl;lk; jPHkhdpf;fg;gLfpwJ. 
czTr;rq;fpypapy; fhzg;gLk; xt;nthU Nghriz kl;lj;ijf; 
Fwpf;Fk;. Nghriz kl;lq;fis vz;zpf;ifia Fwpg;gpl;Lf; 
$wKbahJ. ,jpy; Ie;J ,izg;Gf;fSf;F Nky;fpilahJ. 
vt;thwhapDk; ,Wjp ,izg;gpy; CDz;zp tpyq;;Ffshd 
,iunfstpfs;  mlq;Ffpd;wd. midj;J capupdq;fisAk; mtw;wpd; 
;Nghrid KiwfSf;F Vw;g %d;W tiffshfg; gpupf;fyhk;. 

1.jw;Nghrzpfs; 

2.gpwNghrzpfs; 

3.gpupifahsHfs; 

czTr; rq;fpyp (Food Chain)  

Rw;whlw; njhFjpnahd;wpy; gy;NtW Nghrhf;F kl;lq;fspD}Nl 
rf;jpg;gha;r;ry; ,lk;ngWtjhy; epfOk; Nghrhf;Fj; njhlupdJ 
xOq;FKiwahFk;. R+oy; njhFjp Kjyhk;gb Efupfs; 
cw;gj;jpahsuhy; gjpf;fg;gl;l rf;jp mtw;wpy; ,Ue;J Kjyhk;gb 
Efupfs; ,uz;lhk;gb Efupfs;fNghd;w Efupfs; topahf mtw;wpd; 
czTj; njhlHGfs; fhuzkhf gy;NtW Nghriz kl;lq;fspy; 
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fhzg;gLk; mq;fpfspd; Clhf rf;jp xU jpirapy; gha;r;ry; miljy; 
czTr; rq;fpyp vdg;gLk;. czTr; rq;fpypapy; xt;nthU ,izg;Gk; 
Nghriz kl;lk; vdg;gLk;. czTr; rq;fpypapd; xt;nthU 
,izg;gpYk; rf;jpapog;G 90% epfo;tjpdhy; ehd;F my;yJ Ie;jpw;F 
Nkw;gl;l ,izg;Gf;fs; nghJthf fhzg;gLtjpy;iy. 

10.1 czT tiy (Food Web) 
R+ow;njhFjp xd;wpy; czTr; rq;fpypfs; Vwhskhf cs;sd. gy 
czTr; rq;fpypfspy; ,Ue;J czitg; ngw rpy tpyq;Ffs; 
gofpapUg;gjdhy; czT tiyfs; Vw;gLfpd;wd. ,jdhy; czTr; 
rq;fpypfs; xd;Wld; xd;W njhlHGl;L tpsq;Ffpd;wd.  ,jd; 
tpisthf Rw;whlw; njhFjpapDs; Nghrhf;Fj; njhlHghd tiyfs; 
fl;bnaOg;gg;gLfpd;wd. R+ow;njhFjp xd;wpy; cw;gj;jpahf;fp Kjyhk; 
gb Efupfs;> ,uz;lhk; gb Efupfs; fil Efupfs; Nghd;w ntt;NtW 
Nghrid kl;lq;fspy; cs;s mq;fpfSf;fpilapyhd ,ilapizg;Gfs; 
gytw;iwAila Cl;ly; njhlHG czT tiy vdg;gLk;. xU tpyq;F 
,dj;jpdhy; gy;NtW ,d mq;fpfs; czthf cl;nfhs;sg;gLtjhYk;> 
xU czT %ykhdJ gy tpyq;F ,dq;fspdhy; 
czthf;fg;gLtjdhYk; ,aw;ifapy; vspikahd czTj; 
njhlu;Gfs; fhzg;gLtjpy;iy.,jd; fhuzkhf #ow;njhFjpfspy; 
vspikahd czTj; njhlu;fSf;Fg; gjpyhf czT tiyfNs 
fhzg;gLfpd;wd. 

10.2 #ow; njhFjpapd; rf;jpg; gha;r;ry; 
#ow;njhFjpfspd; capu;> capuw;w Mf;ff; $WfspD}lhf %yfq;fs; 
tl;l xOq;fpy; gha;r;ry; miljy; capu;g;Gtp ,urhad tl;lq;fs; 
vdg;gLk;. G+kpapd; gpujhd rf;jp Kjyhff; fhzg;gLtJ #upa 
rf;jpahFk;. #upadpy; ,Ue;J fpilf;fpd;w rf;jpapy; Vwj;jho 40% 
tspkz;lyj;jpy; gl;L njwpg;gilfpd;wJ. tspkz;ly thAf;fspdhy; 
15% rf;jp cwpQ;rg;gLfpd;wJ. vQ;rpa 45% G+kpf;F fpilf;fpd;wJ. 
gr;irj; jhtuq;fshy; G+kpia te;jilfpd;w xspapy; 0.1% 
xspj;njhFg;Gf;Fg; gad;gLj;jg;gLfpd;wJ. jhtuq;fs; Rthrj;jpd; NghJ 
cw;gj;jp nra;j rf;jpapy; 90% ,id ,of;fpd;wJ. vQ;rpa 10% ,id 
Kjyhk; gb Efup ngWfpd;wJ. Kjyhk; gb Efup ngw;w rf;jpapy; 90% 
,id jkJ Rthrr; nrad;Kiwapd; NghJ ntg;gkhf ,of;fpd;wd. 
mjpy; vQ;Rfpd;w 10% ,idNa ,uz;lhk; gb Efup ngWfpd;wJ. 
,t;thW rf;jpg;gha;r;ry; njhlu;e;J epfo;fpd;wJ. #ow; njhFjpapy; 
cs;s rhfpaq;fis xg;gpLtjw;F #oypay; $k;gfq;fs; cjTfpd;wd. 
,it %d;W tifahf; gpupf;fg;gLfpd;wd. mit: (1) vz; $k;gfq;fs; 
(2) capu;jpzpT $k;gfq;fs; (3) rf;jpf; $k;gfq;fs;. #ow;njhFjpfspd; 
capu;f; $WfisAk; mtw;wpd; nraw;ghLfisAk; jpUj;jkhf xg;gpl;L 
vjpu;T $Wtjw;F rf;jpf; $k;gfq;fNs rpwg;ghditahFk;. 
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10.3 fhgd; tl;lk; 
#ow;njhFjpapd; capUs;s> capuw;w Mf;ff; $WfspD}lhf fhgd; 
rf;fu xOq;fpy; gha;r;ry; miljy; fhgd; tl;lk; vdg;gLk;. fhgdhdJ 
tspf;Nfhsk;> fw;Nfhsk;> ePu;f;Nfhsk; Mfpatw;wpD}lhfTk;> capupdj; 
njhFjpfspD}lhfTk; ,we;j Nrjdf; $Wfs;> mNrjdg; ghiwg; 
gbTfs; Mfpatw;wpD}lhfTk; Row;rp milfpd;wJ 

capupdq;fSf;Fj;; Njitahd czitj; jahupf;Fk; nrayhd xspj; 
njhFg;G nraYf;F Kf;fpa Mf;ff; $whf fhgd;il xf;irl; Kf;fpak; 
ngWfpd;wJ. tspkz;lyj;jpy; cs;s fhgdPnuhf;irl; MdJ (co2) 
gr;irj; jhtuq;fshy; cs;;nsLf;fg;gl;L xspj; njhFg;Gr; 
nrad;Kiwf;$lhfg; gjpf;fg;gl;L Nrjdr; Nru;itfshf 
khw;wg;gLfpd;wJ. ,urhadj; njhFg;G gf;wPwpahf;fSk; tspkz;ly 
fhgdPnuhf;irl;il Nrjdr; Nru;itfshfg; gjpfpd;wd.  
gpwNghrzpfshd tpyq;Ffs;> gq;fRf;fs;> mOfy; tsup> xl;Lz;zp 
gf;wPupahf;fs; jkf;Fj; Njitahd fhgidj; jhtuq;fspy; ,Ue;J 
Neubahf my;yJ kiwKfkhf cztpd; %yk; ngw;Wf; nfhs;fpd;wd. 
,iyAz;zpfs; NeubahfTk;> Vidait kiwKfkhfTk; 
jhtuq;fspy; ,Ue;J fhgidg; ngw;Wf; nfhs;fpd;wd. capupfspd; 
Rthrr; nrad;Kiwf;$lhf fhgd; fhgdPnuhf;irl;lhf 
tspkz;lyj;ij milfpd;wJ. 

tspkz;lyj;jpid fhgdPnuhf;irl; (co2) nrd;wilAk; topKiwfs; 

• jhtuq;fs;> tpyq;Ffs;> Ez;zq;fpfspd; ntspr;Rthrr; 
nrad;Kiwapd; %yk; 

• Rtl;L vupnghUl;fs; jfdk; miltjd; %yk;  
• vupkiyr; nraw;ghl;bd; %yk; 
• fhl;Lj;jP> Gy;ntspj;jPapd; %yk; 
• ,we;j capupfspy; cs;s Nrjdr; Nru;itfs; Ez;zq;fpj; 

njhopw;ghl;bdhy; gpupifahf;fj;jpw;F cl;gLtjd; %yk; 
• cau; ntg;gj;jpdhy; Rz;zhk;Gg; ghiwf;Fupa fhgNdw;Wf;fs; 

gpupifailtjd; %yk; 

tspkz;ly fhgdPnuhf;irl; ,of;fg;gLk; nrad;Kiwfs; 

• gr;irj; jhtuq;fspdhy; xspj;njhFg;Gf;Fupa %yg;nghUshf 
cs;nsLf;fg;gLtjd; %yk; 

• ,urhadj; njhFg;gpw;;Fupa gf;wPwpahf;fspdhy; ,urhadj; 
njhFg;gpw;Fupa %yg;nghUshf cs;nsLf;fg;gLtjd; %yk; 

• rpwpjstpy; ed;dpupYk;> rKj;jpu ePupYk; fiutjd; %yk; 

fhgdpd; gha;r;ry; - Row;rp 

,we;j jhtu cly;fs; kPJ gpupifahf;fpfs; nraw;gl Kbahj 
fhw;wpd;wpa #oy; epge;jidfs; epyTk; NghJ jpusYf;Fk;> milay; 
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nfhs;sYf;Fk;; cl;gl;L gy kpy;ypad; tUlq;fs; nkJthd 
khw;wq;fSf;Fl;gl;L Kw;wh epyf;fup (Peat), epyf;fup (Coal), gz;gLj;jh 
vz;nza; (Crude oil) Nghd;w vupnghUl;fshf khWfpd;wd. 

gy kpy;ypad; tUlq;fSf;F gpd;du; ,it jfdk; milAk; NghJ 
fhgdPnuhf;irl; tspkz;lyj;ij milfpd;wd. 

,we;j cly;fs; Gwtd;$l;L kPjpfs; njhlu;ghf ePz;lfhyr; 
nraw;ghLfspdhy; milay; nfhs;sy; %yk; cUthfpa Rz;zhk;Gg; 
ghiwfs; vupkiyj; njhopw;ghLfSf;$lhf gpupifailtjd; %yk; 
thdpiyahyopjYf;F cl;gLtjd; %yk; fhgdPnuhf;irl; 
tspkz;lyj;ij milfpd;wJ. 

10.4 iejurd; tl;lk; (Nitrogen Cycle) 
iejurd; tl;lk; vd;gJ iejurd; mZf;fisf; nfhz;l Nru;itfs; 
jw;NghrdpfsplkpUe;J gpwNghrdpfSf;Fk;> tspf;Fk;> ePUf;Fk;> 
kz;zf;Fk; mjd; gpd;du; kPz;Lk; jw;NghrdpfSf;Fk; gha;e;J nry;yy; 
MFk;. ,e;j G+kpapy; mjpfkhd tsq;fs; kl;Lg;gLj;jg;gl;l 
mstpNyNa fhzg;gLfpd;wd.mt;thwhd kl;Lg;gLj;jg;gl;l tsq;fspy; 
iejurDk; mlq;Fk;. mjhtJ iejurd; cUthtJk; 
,y;iy.moptJk; ,y;iy.mJ xU tl;lg; ghijapD}lhf kPs;Row;rp 
(Recycle) milfpd;wd. 

tspkz;lyj;jpy; 78% Md iejurd; fhzg;gLk;. capupay; uPjpapy; 
capu;g;gw;w tspkz;ly iejurd; (N2) jhtuq;fshy; gad;gLj;jf;$ba> 
capupay; uPjpapy; capu;g;ghd> mNkhdpak; (NH4

+) my;yJ iej;jpNuw;W 
(NO3-) Nru;itfshf khw;wg;gLk; nrad;Kiw iejurd; gjpj;jy; 
vdg;gLk;. G+kpapy; cs;s iejurid tspkz;lyj;jpw;F mDg;Gk; 
nrad;Kiw iejurd; ,wf;fy; vdg;gLk;. 

iejurd; tl;lj;jpy; cs;s Row;rp Kiwfs; 

jhtuq;fis tpyq;Ffs; cl;nfhs;sy;. ,jd; NghJ jhtu clypy; 
cs;s iejurd; tpyq;Ffspd; clYf;Fr; nry;yy;. jhtuq;fSk;> 
tpyq;FfSk; ,wj;jy;> fopj;jy;. ,jd; NghJ jhtu tpyq;Ffspd; 
clypy; cs;s iejurd; Gtp Nkw;gug;ig milAk;. mNkhdpak; 
Nru;itfs; cz;lhjy;. gy;NtW gf;wPwpahf;fspdJk;> my;fhf;fspdJk; 
nraw;ghl;bd; %yk; thA epiyapy; ,Uf;Fk; iejurd; mNkhdpahthf 
khw;wg;gLfpd;wJ. iej;jpNuw;W Nru;itfs; cUthFjy;. ,jd;NghJ 
mNkhdpak; Nru;itfspy; ,Ue;J iej;jpNuw;W cUthFk;. ,jd; NghJ 
gq;F gw;Wk; gf;wPwpahthf Nitrobacter, Nitrosomonas vd;gdthFk;. 

iejurd; Row;rp Fiwghlw;w KO epiwthd Row;rpahf ,Uf;fpd;wJ. 
vdpDk; capupdq;fspd; vz;zpf;if mjpfkhff; fhzg;gLk; 
epyg;gFjpfs;> ed;dPu; thoplq;fs;> Mokw;w fly;g;gFjpfs; 
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Mfpatw;wpy; iejurd; mbg;gFjpfSf;Fr; nrd;W gbtjhy; 
me;iejurd; Row;rpapy; gq;Nfw;f Kbahky; Nghfpd;wJ. 

,aw;ifahd iejurd; tl;lj;jpy; kdpj eltbf;iffspdhy; Vw;gLk; 
jhf;fq;fs; 

mjpfstpy; njhopw;rhiyf;Fupa gjpj;jy; %ykhf kpfg; ngUksT 
iejurd; gjpj;jy; epfo;j;jg;gLtjdhy; ,aw;ifahd iejurd; 
gjpj;jy; Fog;gg;gLfpd;wJ.<uepyq;fs;> rJg;G epyq;fs; 
epug;gg;gLtjdhy; iejurdpwf;fk; ghjpf;fg;gLfpd;wJ. tay; epyq;fspy; 
,Ue;J fOtpr; nry;yg;gLk; iej;jpNuw;Wf;fs; ePu;epiyfis, Vupfis 
mile;J gbg;gbahf jpus;tjdhy; ew;Nghrizahf;fk; Vw;gl;L my;fh 
kyu;jy; Vw;gLfpd;wJ. ,jdhy; ePu;epiyfspy; capu;g;gy;tifik 
moptilfpd;wJ. 

nraw;if iejurd; tskhf;fpfs; ePupy; fiue;J ePu;epiyfis 
miltjd; %yk; jiuePu; khrilfpd;wJ. iejurd; khrhf;fk;  
iej;jpNuw;W er;Rj; jd;ik Vw;gLfpd;wJ. tu;j;jf uPjpapy; 
jahupf;fg;gLk; gjpf;fg;;gl;l iejuridf; nfhz;l tskhf;fpfs; ePupy; 
ed;F fiuaf;$bait MFk;. ,it tay;fSf;Fr; Nru;f;fg;gLk; 
NghJ ePupy; fiue;J ePu;Kiwaupj;jYf;F (Leaching) cl;gl;L fOtpr; 
nry;yg;gl;L kz;zpz; Mokhd gilfisr; nrd;wilfpd;wd. 

10.5 xl;rprd; tl;lk; 
tspapy; 21 rjtPjkhff; fhzg;gLk; xl;rprd; thA fhw;wpd;wp thOk; 
Ez;zq;fpfisj; jtpu kw;iwa vy;yh capupdq;fSf;Fk; mjDila 
midj;J tpjkhd ,af;fj;jpw;Fk;> tho;f;ifr; nrad;Kiwf;Fk; 
Njitahd rf;jpia tpLtpg;gjw;F %yf;$w;W xl;rprDila ,Ug;G 
,d;wppaikahjJ. gr;irj; jhtuq;fs; xl;rprid ntspapLfpd;w gpujhd 
%yfq;fshFk;. ,it jkJ xspj;njhFg;Gr; nrad;Kiwapd; NghJ 
tspapypUe;Jk;> ePupypUe;Jk; fhgdPnuhf;irl;il ngw;Wf; nfhz;L 
xf;rprid ntspapLfpd;wd. ,t;thW xl;rprd; thA tl;l xOq;fpy; 
Row;rpf;Fl;gLk; nrad;Kiw xl;rprd; tl;lk; vdg;gLk;.  

10.6 nghRguR tl;lk; (Phosphorus Cycle) 
ngh];gu]; tl;lk; Vida tl;lq;fis tpl NtWgl;lJ. ,J nkJthf 
ePz;l fhyk; xNu jpirapy; elf;fpd;wJ. ,jd; Njf;fg;gFjpfs; G+kpapy; 
cs;s ngh];gu]; gbTg;ghiwfs; MFk;. ,it kio> gdp> gdpg;Gay;> 
ntg;g NtWghLfs;> fhw;W Mfpatw;wpdhy; mupf;fg;gLtjdhyk;> 
cilf;fg;gLtjdhYk; ngh];gu]; epyj;ij milfpd;wJ. ,it 
jhtuq;fis milak; NghJ jhtuq;fspypUe;J ngh];Ngl; mad;fs; 
Clhf jhtu cz;zpfs; Mfpatw;wpd; clypDs; czTr;rq;fpyp 
%yk; flj;jg;gLk;. jhtuq;fs; kw;Wk; tpyq;Ffs; ,we;j gpd; mtw;wpd; 
cly;fs; ngh];Ngl; fdpaq;fshf khWk;. ,J kPz;Lk; jhtuq;fspdhy; 
gad;gLj;jg;gLfpd;wd. 
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ngh];gu]; tl;lj;jpd; gha;r;rypy; tspkz;lyk; gq;nfLg;gjpy;iy. 
ngh];gurpd; Njf;fkhf tspkz;lyk; fhzg;gLtjpy;iy. rKj;jpuj;jpd; 
mbapy; ngUksT ngh];gu]; Nru;itfs; jpusy; milfpd;wd. 
capupd kz;lyj;jpy; capuw;w njhFjpfspYk; ghu;f;f thOk; 
capupfspilNa kpf mjpfsT ngh];gu]; fhzg;gLfpd;wJ. ,jdhy; 
ngh];gurpd; gpujhd Njf;fk; tho;e;J nfhz;bUf;Fk; capupfs; MFk;. 
flypy; ,Ue;J ngh];Ngl; flw;gwitfs; kw;Wk; fly; kPd;fspd; %yk; 
tUlj;jpw;F 10>000 njhd;fs; epyj;jpw;F tUtjhf 
fzpf;fg;gl;Ls;sJ.fhl;Lj; jPapdhy; fhLfspy; cs;s kuq;fs; kw;Wk; 
Gw;fs; vupe;J rhk;gyhFk; NghJ mtw;wpy; cs;s ngh];Ngw; epyj;jpy; 
ntspaplg;gLfpd;wJ. tpyq;Ffspd; fopTg; nghUl;fspy; ,Ue;k; XusT 
ngh];Ngl; epyj;ij milfpd;wJ. gwitfspd; vr;rj;jpy; mjpf msT 
ngh];Ngl; ,Ug;gJ fz;lwpag;gl;Ls;sJ. capupdq;fsplkpUe;J 
ngh];gu]; G+kpapd; ghiwfSf;F xt;nthU Mz;Lk; 2 kpy;ypad; 
njhd;fs; ngh];Ngl; fdpaq;fs; ghiwfspy; ,Ue;J mupf;fg;gl;L 
flYf;Fr; nry;fpd;wnjd `l;rpd;fd; fzf;fpl;Ls;shu;. ,J flypd; 
mbia milfpd;wJ. ,J milay; ghiwfshf gy kpy;ypad; 
Mz;Lfspd; ghiwfshf gy kpy;ypad; Mz;Lfspd; gpd; 
cUthfpd;wJ. 

 

10.7 capu;r;#oy; capu;g;Gtpapay;  
capupdg; Gtpapay; (Bio Geography) vd;gJ capupayhsu;fspd; 
Nghf;fpy; kuG uPjpahf tpyq;Ffspd; tuyhw;iwAk; GtpapiyAk; 
Fwpj;J epw;Fk;. tuyhw;W uPjpahd ,e;j capupdg; GtpapyhdJ 
capu;fspd; ePz;l fhy gupzhk tsu;r;rpiaAk;> fz;l efu;T> G+Nfhsf; 
fhyepiy khw;wk; kw;Wk; Vida ghupa msTj;jpl;l #oypay; 
fhuzpfspd; nry;thf;fpidAk; Ma;T nra;fpd;wJ. capupdg; Gtpapypd; 
Njhw;wk; 17 Mk; E}w;whz;by; fhzg;gl;lhYk; 19 k; E}w;whz;bd; 
,uz;lhk; miug; gFjpapy; “rhu;s;]; lhultpd;” “my;gpul; ury; ts];” 
MfpNahupdhyNa mjw;F mbj;jskplg;gl;lJ. “capu;r; #oy; 
tpQ;Qhdk;” (Science Of Ecology) vd;gJ ,dq;fs; kw;Wk; #ow; 101 
njhFjpfspd; Ma;thf tpsq;fpaJld; 19 k; E}w;whz;bd; ,uz;lhk; 
gpw gFjpapyNa jdpahdNjhU Ma;thf Njhw;wk; ngw;wJ. capu;r;#oy; 
mk;rq;fs; kuGuPjpahd capupdg; GtpaYf;Fs; ,Oj;Jtug;gl;lJld; 
gFg;ghuha;r;rp kw;Wk; capu;r; #oy; rhu;e;j capupdg; Gtpapyhf 
khw;wkile;jJ. mnkupf;f> gpupj;jhdpa capu;r;#oypay; fiyf; 
$lq;fs; (School of Ecology) jhtu%yq;fspd; thoplq;fs; kw;Wk; 
mtw;wpd; epiyikfs; gw;wpa Ma;Tfis Nkw;f; nfhz;ldu;. ,jw;F 
“fpspkz;l;]”; “ud;];rpyp” MfpNahupd; nry;thf;Nf fhuzkhFk;. 
INuhg;gpa jhtutpayhsu;fs; jhtu rKfq;fspd; G+tpdr; 
Nru;f;iffspy; ftdk; nrYj;jpdu;. ,j;jifa Ma;Tfs; Jy;ypakhd 
juTfisf; nfhz;Ls;sJld;, msT rhu; tpUj;jp kw;Wk; khjpup 
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Kiwfisg; gad;gLj;jy; Nghd;wtw;Wf;F NkYk; Cf;fkspj;jJ. 1930 
fspypUe;J #upr;- nkz;l; gPypau; capupr;#oy; fiyf;$lk; jhtu 
rKftpay; fUj;Jf;fs; kw;Wk; mtw;wpd; Kiwapay; kPJ ngUk; 
nry;thf;iff; nfhz;bUe;jJ. ,uz;lhk; cyf Aj;jj;jpd; gpd;du; 
jhtu rKfq;fs; gw;wpa Ma;Tfs; mtw;wpidg; ghFgLj;jy; 
njhlu;ghd gpur;rpidfs; gw;wp capu;r; #oy; Ma;Tfs; mjpf fuprid 
nfhz;bUe;jJ. mz;ikaf; fhyq;fspy; capu;r;#oy; Ma;Tfspd; 
kPjhd Kf;fpaj;Jtk; mjpfupf;fpd;wJ. gue;jstpy; Nkw;f;nfhs;sg;gl;l 
Ma;Tfs; nrwpthfTk; jhtug;ghFghL gw;wpa Ma;Tfs; #oypay; 
njhlu;Gfs; kw;Wk; nrad;Kiwfs; gw;wpa tpupthd gzpfshfTk;. 
khw;wkilfpd;wd. ,j;jifa nrad;Kiwfs; Vw;gLtjw;F Gjpa 
juTfisg; gFg;gha;T nra;tjw;fhd jpwd;kpf;f Kiwfs; kw;Wk; 
fUJNfhs;fspd; mbg;ilapyhd Ma;T $lg; gupNrhjidfNs 
fhuzkhFk;. 

 

gapw;rp tpdhf;fs;  

(1) capu;r;#oy; kw;Wk; #oy; njhFjp Mfpa gjq;fis NtWgLj;jpf; 
fhl;Lf  

(2) kdpjDf;F capu;#oy; Vd; kpf Kf;fpaj;Jtk; kpf;fJ vd;gij 
tpsf;Ff.  

(3) capu;r;#oy; capupdg; Gtpapy; mZFKiwapy; ,dq;fhzf;$ba 
gpujhdkhd mk;rq;fisr; RUf;fkhf tpsf;Ff.  

(4) capu;g;Gtp ,urhaz tl;lk; vd;why; vd;dntd;gijr; RUf;fkhf 
tpsf;Ff.  

(5) czT tiy vd;gjpypUe;J ePu; tpsq;fpf; nfhs ;tJ ahJ? (6) 
Njwpa Kjdpiy cw;gj;jp (NPP) vd;why; vd;d? 
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mj;jpahak; 11 

G+Nfhs capupdg; gy;tifik gw;wpa mwpKfk; 

 
cs;slf;fk; 

11.1 ,aw;ifahd jhtug; Nghu;itfs;  

11.2 fhLfspd; capupdf; $l;lk;  

11.3 rtd;dh kw;Wk; Gy;epy capupdf; $l;lk;  

11.4 ghiytd kw;Wk; Je;jpuh capupdf; $l;lk;  

11.5 ,yq;ifapd; capupdg; gy;tifik  

mj;jpahaj;jpd; RUf;fk; 

G+Nfhs capupdg; gy;tifik gw;wpa mwpKfj;jpy; ,aw;ifj; jhtug; 
Nghu;itapd; gy;NtW tiffs; gw;wpAk; fhLfs; kw;Wk; Gy;epyq;fs; 
gw;wpa capupdf; $l;lq;fspd; gy;NtW mk;rq;fs; gw;wpAk; vLj;Jf; 
$wg;gl;Ls;sJ. mj;Jld; ghiytdk; Je;jpuh capupdf; $l;lk; gw;wpa 
gz;GfSk; tpsf;fg;gl;Ls;sd. ntg;gg; ghiytdq;fs;> ,ilntg;g 
ghiytdq;fspd; kiotPo;r;rp kw;Wk; ntg;gepiyg; Nghf;Ffs; gw;wp 
Muhag;gLfpd;wJ. ,yq;ifapd; capupdg; gy;tifik gw;wpa 
tpsf;fq;fSk; capupdg; gy;tifikf;F mr;RWj;jyhd tplaq;fs; 
gw;wpAk; tpgukhfj; jug;gLfpd;wJ. khztu;fs; ,tw;wpid ed;F fw;Wf; 
nfhz;L jhk; tho;fpd;w gpuNjrj;jpy; fhzg;gLk; jhtuq;fs; kw;Wk; 
tpyq;Ffspd; gy;tifikj; jd;ik gw;wpa xU gl;baiyj; 
jahupg;gjw;F Kaw;rpf;f Ntz;Lk;.  

mj;jpahaj;jpd; Nehf;fk;  

Gtpapd; #ow;njhFjp kw;Wk; capu;g;gy;tifik nrad;Kiwapid 
tpsf;FtNj ,t;tj;jpahaj;jpd; Nehf;fkhFk;.  

fw;ww; NgWfs; 

,yq;ifapd; nghjpfr; #oy; xU jdpr; rpwg;ghd mk;rk; vd;w tifapy; 
tpsq;fpf; nfhs;thu;. fhLfspd; capupdf; $l;lq;fs; ngsjpff; 
fhuzpfspd; fhuzkhf GtpNkw;gug;gpy; ntt;Ntwhd gz;Gfisf;  
nfhz;bUg;gjw;fhd fhuzq;fis Muha;e;J tpsf;Fthu;. ,yq;ifapd; 
capupdg; gy;tifik gw;wpa njspthd juTfSld; tpsf;fpf; 
fhl;Lthu;. 
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11.1 ,aw;ifahd jhtug; Nghu;itfs; 
GtpNkw;gug;G KOtJk; ,aw;ifj; jhtuk; fhzg;gLfpd;wJ. gue;jstpy; 
fhzg;gl;l jho;epyg; gpuNjrq;fs; gapu;r;nra;iff;fhfTk; 
FbapUg;Gf;fis mikf;fTk; kdpjdpdhy; ntl;baopf;fg;gl;L 
te;Js;sJ. kdpjdpdhy; cUthf;fg;gl;l jhtuq;fNs ,aw;ifj; 
jhtuk; vdg;gLk;. ntg;gepiy kw;Wk; Gy;epyq;fs; gw;iwfs; 
vd;gtw;wpidNa ,aw;ifj; jhtuj;jpd; gpujhd tiffshf 
tifg;gLj;Jfpd;wdu;. mad vd;Wk; gRikahd fhLfs;, mad 
,iyAjpu; fhLfs;, mad tuz;l ,iyAjpu; fhLfs;, ghiytdk; 
kw;Wk; miu-tul;rpj; jhtuk;, tz;ly; epyj; jhtuk;, ,khyag; gFjpj; 
jhtuk; vd;gd ,aw;ifahd jhtuq;fshff; fUjg;gLfpd;wd. 

11.2 fhLfspd; capupdf; $l;lk;  
Gtpapy; fhzg;gLk; ,aw;ifj; jhtuq;fspd; guk;giy mtjhdpj;jhy; 
mtw;wpd; guk;gypy; gy fhuzpfs; nry;thf;fpidf; nfhz;bUg;gijf; 
fhzyhk;. fhyepiy> kz;> jiuj;Njhw;wk; vd;gd ,jpy; 
Kf;fpakhditahFk;. mNkrd; Nkw;fhgpupf;fh fiuNahuq;fs; 
kNyrpah> gu;kh> fk;Nghbah tpal;dhk;> ,e;NjhNdrpah> epA+fpdpah 
Nghd;w gFjpfspy; mad kiof; fhLfs; fhzg;gLfpd;wd. 
,g;gFjpfspy; gy;NtW tifahd jhtuq;fs; kpfg; ngUf;fkhff; 
fhzg;gLfpd;wd. ,q;Fs;s fhLfs; ed;F fl;Lkhdq;fisf; 
nfhz;lit. vd;Wk; gRikahd mfd;w ,iyfs; nfhz;l fhLfshf 
cs;sd. tUlk; G+uhfTk; kiotPo;r;rp cau;thd ntg;gepiy 
fhuzkhf mjpfsthd tsu;r;rp nfhz;l fhLfshf cs;sd. 
fiuNahur; rJg;Gepyq;fspy; fz;ly; jhtuq;fs; fhzg;gLfpd;wd. 
,q;Fs;s kuq;fspy; kNfhfdp> vNghdp> Nwh];T+l; vd;gd 
Kf;fpakhdit. gu;kh> jha;yhe;J> fk;nghbah> yhNth];>tlf;F 
tpal;dhk;> ,e;jpahtpd ; rpy gFjpfs; fpof;F ahth tl 
mT];jpNuypah gFjpfspy; nkhd;#d; fhLfs; fhzg;gLfpd;wd. 
Fiwe;jsthd ,dq;fs; fhzg;gLfpd;wJ. ntg;gkhd fhyq;fspy; 
,iyia cjpu;f;Fk;. Vwf;Fiwa 30 kPw;wu; caukhd kuq;fs;. 
,ilntg;gtya fhLfs; Gtpapd; ,U miuf; Nfhsq;fspYk; 500 -600 
,ilapy; mike;Js;sJ. tl mnkupf;fhtpd; fpof;Fg; gFjp> 
INuhg;ghtpd; tlf;Fg; gFjp> kj;jpa gFjp> Mrpahtpd; fpof;Fg; gFjp 
(nfhupah> [g;ghd; fpof;Fr; rPdh) mT];jpNuypahtpd; fpof;F kw;Wk; 
njd; fiuNahug; gFjpfs; njd; mnkupf;fhtpd; Nkw;Ff; fiuNahug; 
gFjpfs; Mfpatw;wpy; ,e;j ,aw;ifj; jhtuk; fhzg;gLfpd;wJ. 
kiotPo;r;rp FiwntdpDk; jhtu tsu;r;rpg; NghJkhdJ. Vwf;Fiwa 
750- 1500mm tiuahd kiotPo;r;rp fhzg;gLfpd;wJ. cauq;$ba 
jhtuq;fSk; fPo; tsupfSk;> ghrp tiffSk; cs;sd. ,q;F 
,ilntg;gtya> ,ioAjpu; fhLfs; kw;Wk; ,ilntg;g tya vd;Wk; 
gRikahd fhLfs; vd ,U tiffshff; fhzg;gLfpd;wJ. Nfhil 
tsu;r;rpiaj; jhq;ff; $ba jhtuq;fisf; nfhz;l gFjpfs;, kj;jpa 
jiu fhyepiyf; fhLfspy; fhzg;gLfpd;wd. ,it fz;lq;fspd; 
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fiuNahug;gFjpfspyNa fhzg;gLfpd;wd. fypNghu;dpah> rpyp> 
Nfg;uTd;> Nghu;j; Mfpa gFjpfspy; ,t; capupdf; $l;lk; 
fhzg;gLfpd;wJ. ,f; fhLfs; jbg;ghd Ntu;fisAk; Kbr;Rf;fisAk; 
nfhz;l jz;Lg; gFjpiaAk; nfhz;bUf;Fk;. Nkw;gug;G Gw;fyhy; 
%lg;gl;bUf;Fk;. A+f;fyplg;];> rPju;> xf;, xypt; igd; NjtjhU Nghd;w 
kuq;fs; ,q;F fhzg;gLfpd;wJ. 

11.3 rtd;dh kw;Wk; Gy;epy capupdf; $l;lq;fs;  
,e;j capupdf; $l;lj;jpy; ,U tifahd Gy;epyq;fs; 
fhzg;gLfpd;wd. mit:  

(1) ,ilntg;g tyag; Gy;epyq;fs;  

(2) mad tyag; Gy;epyq;fs;  

mad Gy;epyg; gFjpfspy; ntg;gkhd gUtj;jpy; Ie;J khjq;fSf; 
kiotPo;r;rp fhzg;gLk;. rau; tbepyj;jpd; tlf;F kw;Wk; njw;Fg; 
gFjpfs; Nkw;F Mgpupf;fh fpof;F Mgpupf;fh gPlG+kpfs; gpNwrpypd; rpy 
gFjpfs; fahdh cau;epyq;fs; tlf;F fpof;F mT];jpNuypag; 
ghiytdk; ,e;jpa nlf;fhd; gFjpfspy; ,t; capupdf; $l;lq;fs; 
fhzg;gLfpd;wd. madg;Gy;epy capupdf; $l;lq;fs; fk;Ngh]; 
(gpNurpy;)> ypyhNdh]; (fahdh cau;epyk;)> rtd;dh  Mgpupf;fh> 
mT];jpNuypah) vdg; ngau; nfhz;L miof;fg;gLfpd;wd. ,q;F 
Gw;fs; 2 kPw;wu; tiu caukhdit. tuz;l fhyq;fspy; ,q;Fs;s 
,iyfs; kQ;rs; epwkhfp ,iyfis cjpu;f;Fk;. gNahgg; jhtuk; 
Kf;fpakhdJ. ,ilntg;gtya Gy;epy epyq;fs; Fwpg;ghf ];nug;]; 
(A+Nurpah) gpNwawp];(tl mnkupf;fh)> gk;gh];(Mu;n[d;bdh)> 
nty;l;(njd; Mgpupf;fh) lTd]; (mT];jpNuypah) vd;w ngau;fisf; 
nfhz;L miof;fg;gLk;. madg; Gy;epyq;fs; tul;rpf; fhyj;jpYk;> 
,ilntg;gtya Gy;epyq;fs; Fspu; fhyj;jpYk; mope;J tpLfpd;wd. 
Ntu;fs; moptile;J tplhJ> kiokPz;Lk; nga;Ak; NghJ jspu;f;Fk; 
jd;ik nfhz;lit. 

rtd;dh Gy;epykhdJ Mgpupf;fhtpy; fhzg;gLtJld; ,f;fz;lj;jpd; 

epyg;gug;gpy; ¾ gFjp Gy; epyq;fshfNt fhzg;gLfpd;wJ. Vidait 
,e;jpah> njd; mnkupf;fh kw;Wk; mT];Nuypah Nghd;w ehLfspy; 
fhzg;gLfpd;wJ. kpjntg;g Gy;epyq;fs; njd; Mgpupf;fhtpYk;> 
M[d;BdhtpYk>; tlmnkupf;fhtpd; kj;jpa gFjpapy; cs;s 
rkntspfspYk; fhzg;gLfpd;wJ. Gy;epyq;fshdJ kiotPo;r;rp Nghd;w 
fhyepiy epiyikfspdhy; fhLfshf tpUj;jpailtJ 
jLf;fg;gl;lhy; mJ fhyepiy rtd;dh vd;W miof;fg;gLk;. kdpj 
eltbf;iffshd gz;izg; gapu;r;nra;if my;yJ Gju; jP Nghd;wd 
Gy;epyq;fis fhLfshf tpUj;jpailtjpypUe;J jLf;fpd;wJ. 
,t;thwhd Gy;epyq;fs; ngwg;gl;l (Derieved Savannas) rtd;dh vd 
miof;fg;gLk;. rtd;dhf;fspy; fhzg;gLk; kz; nky;ypa gilahfTk;> 
ePu; gpwg;Gj;jpwd; Fiwe;jjhfTk; fhzg;gLk;. ,k;kz;zhzJ ,we;j 
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jhtuq;fspd; capu;g;gLg; nghUl;fis nfhz;L jhtuq;fspd; 
Cl;lr;rj;Jf;F fhuzkhf fhzg;gLk;. 

rtd;dh capupdf;$l;lj; njhFjpapy; ngupa ghY}l;b tpyq;Ffshd 
rpq;fk;> fOij> Gyp> xl;lfr;rptpq;fp> fhl;nlUik Nghd;wdTk; 
ghk;gpdq;fSk; G+r;rp ,dq;fSk; fhzg;gLk;. kpj ntg;gg; Gy; 
epyq;fspy; ntg;gepiy mjpfkhf fhzg;gLk;. ,q;F Nfhil fhyj;jpy; 
ntapy; mjpfkhfTk; Fspu;fhyj;jpy; cau; Fspu; ntg;gepiyAk; 
fhzg;gLk;. ,q;F fhzg;gLk; tpyq;Ffshf kz; vyp> Kay;> rpye;jp> 
gUe;J> kw;Wk; Me;ijfs; vd;gd fhzg;gLfpd;wd. Fl;ilahd 
Gw;fis nfhz;l kpj ntg;g Gy;epyq;fs; ];lg;gP]; (Steppes) vdTk; 
cauk; $ba Gw;fis nfhz;l gpuNjrk; gpiwuP]; (Prairies) vdTk; 
miof;fg;gLk;. 

11.4 ghiytd kw;Wk; Je;jpuh capupdf; $l;lk;  
GtpNkw;gug;gpy; 25% ghiytdq;fshf cs;sd. Mgpupf;fhtpd; 
tlf;fhff; fhzg;gLk; rfhuh cyfpd; kpfg; ngupa ghiytdkhFk;. 
ghiytd Nkw;gug;gpy; Vwf;Fiwa 15% mstpyNa jhtug; 
Nghu;itfs; fhzg;gLfpdwJ. tUlhe;jk; 25mm kiotPo;r;rpiag; 
ngWfpd;wJ. cyfpd; 20% epyq;fs; ghiyepyq;fshf 
fhzg;gLfpd;wd. kio ,y;yhj my;yJ tUlj;Jf;F 50mm kio 
tPo;r;rpf;F Fiwthd gpuNjrkhf ,J tifg;gLj;jg;gl;Ls;sJ. ,t; 
capupd $l;lkhdJ Fiwe;jsthd jhtug; Nghu;it> Fiwe;jsthd 
Kfpy;fs;> Fiwe;jsthd tspkz;ly <ug;gjd; kw;Wk; #upad; 
epyj;jpy; tpOk; tPjk; Nghd;wd fhuzkhf cau; ntg;gepiy nfhz;L 
fhzg;gLfpd;wJ. ,q;F tsUk; jhtuq;fshf Gju;fSk;> fs;sp 
,dq;fSk; fhzg;gLfpd;wd. ,it ePiu jq;fsplkpUe;J NgZk; 
jd;ik nfhz;ljhf fhzg;gLk;. ,j; jhtuq;fs; Fiwthd ,iyfis 
nfhz;L fhzg;gLtNjhL mitfsJ jz;Lfspdhy; xspj;njhFg;G 
nra;Ak; rf;jpiaAk; nfhz;L fhzg;gLk;. ,jw;F cjhuzkhf 
Af;fh]; (Yuccas) kw;Wk; NrhNlhy; (Sotol) Mfpa jhtuq;fis 
Fwpg;gplyhk;. 

ntg;gepiyia mbg;gilahff; nfhz;L ghiytdq;fs; ,uz;L 
tiffshfg; gpupf;fg;gLfpd;wd. mit gpd;tUkhW:  

(1) ntg;g ghiytdq;fs;: ntg;gepiy nghJthfh 350 c mjpfkhff; 
fhzg;gLfpd;wJ. ,g; ghiytdq;fs; jho; mfyf; NfhLfspy; mad 
tyag; gFjpfspy; fhzg;gLfpd;wd. cjhuzkhf ypgpahtpy; 580 c 
ntg;gepiy gjpTnra;ag;gl;Ls;sJ. rfhuh>fyfhup mT];jpNuypag; 
ghiytdk; vd;gd ntg;gtya ghiytdq;fshFk;.  

(2) Fspu; ghiytdq;fs;: nghJthd ntg;gepiy 200 c Mf cs;sJ. 
cau; mfyf;NfhLfspy; ,il ntg;g tyaj;jpy; fhzg;gLk; ,g; 
ghiytdq;fspy; Qhapw;Wf; fjpu;fs; rha;T Nfhzj;jpy; 
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tpOfpd;wjdhy; mjpf rf;jp fpilg;gjpy;iy. Nfhgp> tl mNkupf;fhtpd; 
nethlh ,lhf;Nfh xwpf;Nfhs;, njd; mnkupf;fhtpd; ml;lfhkh 
Mfpad ,ilntg;gtyag; ghiytdq;fshFk;. 

ntg;gtyag; ghiytdq;fspd; ngUk;ghyhd gFjpfs; jhtug; 
Nghu;itia mtjhdpf;fyhk;. ePz;l fhyj;Jf;F kiotPo;r;rp ,y;yhJ 
NghdhYk; cau; ntg;gepiyiaj; jhq;ff; $ba jhtuq;fs; ,q;F 
fhzg;gLfpd;wd. mj;Jld; kpf Nkhrkhd tul;rp epiyikfspdhYk; 
jd;ik mjw;Nfw;wjhf khw;wpf; nfhs;Sk; jd;ikAk; ,j; jhtuq;fs; 
nfhz;bUf;fpd;wd. ngUe;jd;ik my;yJ Kl;fisf; nfhz;l jbg;ghd 
Njhw;gl;ilfisf; nfhz;lit. MtpAau;g;Gf; Fiwthff; fhzg;gLk; 
fs;sp Kw;Gju;fs;, Gw;fs; vd;gd ,aw;ifj; jhtuq;fshff; 
fhzg;gLfpd;wd.  

Je;jpuh: A+Nurpah kw;Wk; tl mNkupf;ff; fz;lq;fspy; tl;Nfhsj;jpy; 
,t; tifahd jhtug; Nghu;it gpujhdkhff; fhzg;gLfpd;wJ. 
vtnu];l; my;g;]; Mfpa cau;kiyg; gFjpfspYk; my;igd; Je;jpuh 
capupdf; $l;lk; guk;gpf; fhzg;gLfpd;wJ. capupdf; $l;lq;fspd; 
tsu;r;rpg; gUtk; ,uz;L khjq;fshfNt fhzg;gLk;. Nkw;gug;G kz; 
cUFepyiyapyNa fhzg;gLk;. cg kz;gil ciwe;J fhzg;gLk;. 
vdNt ePuhdJ Nkw;gug;gpy; fhzg;gLk;. jhtug; Nghu;itapd; 
ghq;Ffspy; ,jd; nry;thf;F fhzg;gLk;. Fiwe;j ntg;gepiy jhtu 
tsu;r;rpf;Fj; jilahf fhzg;gLtjpdhy; Fiwthd jhtug; 
gy;tifikNa fhzg;gLfpd;wJ. gdpahy; %lg;gl;l gFjpapy; 
ghrpapdq;fisf; fhzKbfpd;wJ. Gw;fs; Mq;fhq;Nf Gju;fshff; 
fhzg;gLk;. nky;ya ,iyfs; cl;ghfk; Nehf;fp tise;J fhzg;gLk; 
,iyfs; Mfpatw;iwf; nfhz;l Crpapiyf; fhLfs; ,q;F 
fhzg;gLfpd;wd. tpyq;Ffspd; tho;f;iff;F cfe;jjhd #oy;fs; 
,y;iy. ,jdhy; gdp Me;ij> khd;fs;> ngd;Fapd;> rPy; kPd; kw;Wk; 
,lk; ngau;gwitfisf; nfhz;l gFjpahff; fhzg;gLk;. 

,g;gpuNjr capupdf; $l;lk; cyfpd; jiug;gpuNjrj;jpy; mjpf Fspu; 
nfhz;l gpuNjrkhfTk;> Fiwe;jsthd capu;g;gy;tifik nfhz;l 
gpuNjrkhfTk; fhzg;gLfpd;wJ.  

,e;j capupd $l;lkhdJ ,uz;L ngUk; gpupTfshf 
fhzg;gLfpd;wJ.   

1- Ml;bf; Je;jpuh (Artic Tundra) 

2- my;igd; Je;jpuh (Alpine Tundra)  

Ml;upf; Je;jpuh tlJUtg; gpuNjrj;jpy; mike;J fhzg;gLfpd;wJ. 
mg;gpuNjrk; Rkhu; 2 - 3 0C ahf Nfhil fhyj;jpYk; Rkhh; -35 0C 
ntg;gepiyahf Fspu; fhyj;jpYk; fhzg;gLk;. njhlu;r;rpahf ciwAk; 
<u jiuNkw;gug;G kw;Wk; cUfpa epue;jug;gdpf;fl;bfspd; tpisthfTk; 
,q;F rJg;G epyq;fSk; rpwpa Fsq;fSk; fhzg;gLfpd;wd. Ml;bf; 
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Je;jpuhtpy; cs;s kuq;fs; cauk; Fiwe;jjhf fhzg;gLk;. ,q;F 
fhzg;gLk; tpyq;Ffshf jhtu cz;zpfSk; Kay;fSk; kw;Wk; 
mzpy; tiffSk; fhzg;gLfpd;wd. CZz;zpfs; JUtf; fubfs; 
kw;Wk; Ml;bf; ejpfs; Nghd;wd ,q;F fhzg;gLfpd;wd. ,g;gpuNjrk; 
mjpfsthd gwit ,dq;fisAk;> G+r;rpapdq;fisAk;> kPd; 
,dq;fisAk; nfhz;L fhzg;gLfpd;wJ. my;igd; Je;jpuh capupd 
$l;lkhdJ kpfTk; FspuhfTk; kiyfspy; mike;jjhfTk; 
fhzg;gLk;. ,q;F kpfTk; Fiwthd kuq;fSk; Fiwthd jhtu 
Nghu;itAk; fhzg;gLk;. NkYk; tUlj;jpd; ngUk; gFjp 
gdpf;fl;bahfNt fhzg;gLtNjhL ,q;F fhzg;gLk; tpyq;Ffshf rpy 
gwit ,dq;fSk;> kiy MLfSk;> xU tif mzpy; ,dq;fSk; 
cs;sd. NkYk; tz;L ,dq;fSk; tz;zj;J G+r;rp ,dq;fSk; 
fhzg;gLfpd;wd. 

 

11.5 ,yq;ifapd; capu;g; gy;tifik 
capu;gy;tifik vd;gJ GtpNkw;gug;gpy; thoplj;ijf; nfhz;bUf;Fk; 
gy;NtW tifapd capu; tbtq;fsNsNa Fwpj;J epw;Fk;. 
capu;g;gy;tifik vd;gJ 

(i) ,dq;fspd; gy;tifik 

(ii) gpwg;Gupikapay; gy;tifik  

(iii) #oy; njhFjpg; gy;tifik  

vd %d;W tiffshff; fhzg;gLk.; tptrhak;> fhlopg;G Nghd;w kdpj 
eltbf;iffspdhy; #oypy; Vw;gLk; jhf;fq;fs; capu; gy;tifikapy; 
Fiwg;gpid Vw;gLj;jp  tUfpd;wJ. ,yq;if rpwpanjhU ehlhf 
,Ue;jhYk; capupdg; gy;tifik kpfTk; nropg;ghdjhff; 
fhzg;gLfpd;wJ. fhyepiy> epyj;Njhw;w NtWghLfs; kz; mikg;G 
rha;thd kw;Wk; gs;sj;jhf;Fg; gFjpfs; fhuzkhf ejpfs;> MWfs;>  
fldPNdupfs;> rJg;G epyg; gFjpfs; vd;gd nropg;G kpf;f #ow; 
njhFjpfisf; nfhz;L tpsq;Ffpd;wd. jhtuq;fSk; capupdq;fSk; 
ngUkstpy; fhzg;gLfpd;wd. ,yq;ifapd; nkhj;j capupdg; 
gy;tifikapy; 23% G+f;Fk; jhtuq;fshFk;. 16% ghY}l;bfshfTk; 
fhzg;gLtij mtjhdpf;fyhk;. ,yq;ifapd; ,ltpsf;ftpay; jd;ik 
fhuepiy NtWghLfs; fhuzkhf mjd; ,lQ;rhu;e;j capupay; 
gy;tifikapYk; tpNrlkhd mk;rq;fis mtjhdpf;fyhk;. 
,yq;ifapy; 866 my;fh ,dq;fSk; 1920 gq;fR ,dq;fSk; 
fhzg;gLfpd;wd. Vwf;Fiwa 3350 G+f;Fk; jhtuq;fSk; cs;sd. 
,yq;ifapy; tho;fpd;w kw;Wk; ,lg;ngau;Tf;Fl;gLk; gwitfspy; 
Vwf;Fiwa 400 ,dq;fs; fhzg;gLfpd;wd. ,tw;wpy; 26 ,dq;fs; 
cs;SUf;Fupait. fhlopg;G fhuzkhf ,tw;Wf;Fg; ghupa mr;RWj;jy; 
Vw;gl;L tUfpd;wJ. ,yq;ifapy; 90 f;F Nkw;gl;l ghk;gpdq;fSk; 
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tz;zj;Jg; G+r;rpfspy; 400 ,dq;fSk; cs;sd. ,yq;ifapy; capupdg; 
gy;tifikahdJ mz;ikf; fhyq;fspy; ghupa mr;RWj;jy;fSf;F 
cs;shfp tUfpd;wJ. ,jw;F gy fhuzq;fs; cs;sd.  

mit:  

(1) mjpfupj;J tUk; mgptpUj;jp eltbf;iffs; rdj;njhifg; ngUf;fk; 
fhuzkhf epyg; Nghu;itfs; mopf;fg;gLfpd;wd.  

(2) tWik fhuzkhf fpuhkpag; gFjpfspy; tpwFj; Njitf;fhf 
fhLfs; mopf;fg;gLjy;.  

(3) KUiff; fy; mfo;jy;> kzy; ms;Sjy;> ,uj;jpdf; fy; mfo;Tfs; 
Mfpatw;wpdhy; #ow; njhFjpfs; ngUksT ghjpf;fg;gLjy;.  

(4) cs;ehl;L kUj;Jt Njitf;fhf ngUksT jhtu ,dq;fs; 
mopf;fg;gLjy;  

(5) thoplj; NjitfSf;fhfg; ngUksT jhtuq;fs; mopf;fg;gLjy;  

(6) G+Nfhs ntg;gkiljy; jhf;fq;fs; 

,tw;wpy; ,Ue;J ,yq;ifapd capupdg; gy;tifikapid ghJfhf;f 
Ntz;Lk;. 

 

gapw;rp tpdhf;fs;  

(1) ,aw;ifahd jhtuk; vd;gjpdhy; ePu; tpsq;ff; nfhs;tJ ahJ?  

(2) fhLfspd; capupdf; $l;lj;jpid NtWgLj;jp mtw;wpd; 
ntt;NtWgl;l mk;rq;fSf;fhd fhuzq;fis Muha;f. 

(3) ntg;gtya ,ilntg;g tyag; Gy;epyq;fs; mike;J fhzg;gLk; 
gFjpfis cyfg; glnkhd;wpy; Fwpj;J ngaupLf.  

(4) capupdg; gy;tifik vd;why; vd;d? RUf;fkhf tpsf;Ff. 

crhj;Jiz E}y;fs; 
1. Joseph Holden (2017). Introduction to Physical Gepgraphy And The 

Environment. Pearson. 

2. Alan Strahler. (2011). Introducing Physical Geography, John Willy 4 Sons. 

Inc. 

3. Kaleel M.I.M. (2017). Fundamentals of Physical Geography, Chapter 09, 

Kurunchi Publishers. 
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mj;jahak; 12 

,yq;ifapd; ngsjpfr; #oy; 
cs;slf;fk; 

12.1 ,yq;ifapd; Gtpr;rupjtpay;  

12.2 ,yq;ifapd; ,ltpsf;ftpay;  

mj;jpahaj;jpd; RUf;fk; 

gypNahNrhapf; fhyj;jpy; mq;fuhyhe;J> nfhz;Lthdhyhe;J vd;W 
,U ngupa epyf; fz;lq;fs; fhzg;gl;ld. ,d;W ,e;J rKj;jpuj;ijr; 
#oTs;s epyg;gFjpfs; ahTk; mf;fhyj;jpy; nfhz;Lthdhyhe;jpd; 
xU gFjpahf mike;jpUe;jJ. ,e; ehLfs; nghJthd epytikg;G 
fy;ypay;> fdpatpay;> kz;zpay;> capu;r;Rtl;bay; vd;gtw;wpd; 
xw;Wik; jd;ik nfhz;ldthf; fhzg;gLfpd;wd. nkrNrhapf; Afj;jpd; 
,Wjptiu epiyj;jpUe;j nfhz;Lthdhyhe;J GtpNahl;by; epfo;e;j 
mftpirj; jhf;fq;fspdhy; gpsTw;W ,d;Ws;s njd; fz;lq;fshf 
epiyngw;wd. ,t;thW ,e;jpa Jizf fz;lk; cUthfpa NghJ 
mjd; ,ize;j xU gFjpahf ,yq;if xNu fz;l Nkilapy; 
mike;Js;sJ. ,yq;ifapd; Gtpr;rupjtpay; mikg;G gw;wp gyu; 
Muha;e;Js;sWdu;. ,J njhlu;ghd tplaq;fs; ,q;F 
tpsf;fg;gLfpd;wJ.  

mj;jpahaj;jpd; Nehf;fk;  

,yq;ifapd; ngsjpfr; #oypid tpsf;FtNj ,t;tj;jpahaj;jpd; 
gpujhd Nehf;fkhFk;.  

fw;ww; NgWfs; 

,yq;ifapd; nghjpfr; #oy; xU jdpr; rpwg;ghd mk;rk; vd;w tifapy; 
tpsq;fpf; nfhs;thu;. ,t; mj;jpahaj;jpy; vLj;Jf; $wg;gl;Ls;s 
tplaq;fisf; fw;Wf; nfhz;ljd; gpd;du; khztu;fs; ,yq;ifapd; 
Gtpr;rupjtpay; gw;wpa Ma;tpid Nkw; nfhz;ltu;fs; gw;wpa 
tptuq;fis tpsf;fpf; fhl;Lthu;. ,yq;ifapd; Gtpr;rupjtpay; fhyg; 
ghiwfspd; guk;giyAk; mtw;wpd; gpujhd mk;rq;fisAk; tpsf;fpf; 
fhl;Lthu;. 

 

12.1 ,yq;ifapd; Gtpr;rupjtpay; 
,yq;ifapd; Gtpr;rupjtpay; Fwpj;j Ma;T 1903 Mk; Mz;bd; gpd;dNu 
Muk;gpf;fg;gl;lJ. ,t; Ma;tpid Kjd; Kjypy; yz;ldpYs;s 
“,k;gPdpay; epWtdk;” vd;gjpdhy; ,yq;ifapy; Muk;gpj;J 
itf;fg;gl;lJ. ,yq;if Gtpr;rupjtpay; Ma;tpd; je;ijahf fUjg;gl;l 
fyhepjp Mde;jf; FkhuRthkp vd;gtupdhy; ,yq;ifapd; 
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Gtpr;rupjtpay; fdpg;nghUspay; vd;gtw;wpd; Ma;Tfs; Fwpj;j 
mwpf;iffis ntspapl;lhu;. ,tupdhy; ,yq;ifapd; Gtpr;rupjtpay; 
ml;ltiznahd;Wk; ntspaplg;gl;lJ. ,tuhy; ntspaplg;gl;l epu;thf 
mwpf;iffNs ,d;Wk; Gtpr;rupjtpay; Ma;TfSf;F Kd;Ndhbahf 
mike;Js;sd. 

1923 ,y; <.N[. Ntyhz;l; vd;gtu; ,yq;ifapd; kNahrpd; 
Rz;zhf;fy; gw;wpa fl;Liunahd;iw ntspapl;lhu;. nghyeWit 
khtl;lk; gw;wpa tpupthd Gtpr;rupjtpay; Ma;Tfis tpjhdNf 
elhj;jpAs;shu;. ,yq;ifapd; Gtpr;rupjtpay; gw;wpa KOikahd xU 
fl;Liuia 1929 ,y; ntspapl;lik “vt;.b. mlk;];” vd;gtNu rhUk;. 
,tiuaLj;J “N[.v];. Nfhl;];” vd;gtUk; ,j;Jiw rhu;e;j 
fl;Liunahd;iw 1935 ,y; ntspapl;lhu;. ,e;jpa Gtpr;rupjtpay; 
Jiwiar; Nru;e;j “Nguhrpupau; b.vd; thbah” vd;gtu; 1938 y; 
,yq;ifapd; Gtpg; ngsjPf cWg;gpay; gw;wpa fl;Liuia 
ntspapl;LapUe;jhu;. ,tu;fisj; njhlu;e;J Gtpr;rupjtpay; Jiwapy; 
Ma;Tfis ePz;lfhykhf elhj;jpatu; “Nguhrpupau; fh.Fynul;zk;‟ 
vd;gtuhthu;. ,tiuj; njhlu;e;J fzhspJ tpjhdNf jpU $Nw 
MfpNahu; ,j;Jiw njhlu;ghd Ma;tpy; <Lgl;ldu;. 

,yq;ifapd; epyg;gug;gpy; Vwf;Fiwa 90% f;F Nky; Nfk;gpuPaDf;F 
Kw;gl;l fhyj;ijr; Nru;e;j njhy;fhyg;ghiwfs; mike;Js;sd. 
nfhOk;G, mDuhjGuk,; tTdpah, Gy;Nkhl;il vDk; ,lq;fis 
,izf;Fk; Nfhl;bw;Fj; njw;Nf Vwf;Fiwa vy;yh ,lq;fspYk; 
njhy;fhyg; ghiwfNs mike;Js;sd. ,yq;ifapy; fhzg;gLk; ,j; 
njhy;fhyg; ghiwfs; thdpiyahopjypdhy; cUkhw;wj;jpw;F cl;gl;L 
cUkhwpa ghiwfshf ,d;W fhzg;gLfpd;wJ. ,g;ghiwfSs; 
gspq;Fg; gl;ilg; ghiwfSk;(Gneiss) nfhz;liyl; ghiwfSk; 
(Khondalite) jhd;  ,yq;ifapd; ngUk;gFjpia mlf;fpAs;sd. 
ghiwfs; cUkhw;wj;jpw;Fl;gLk; NghJ mg;ghiwfspYs;s fdpg; 
nghUl;fs; gspq;Fj; jd;iiag; ngw;WtpLfpd;wd. ,it xd;wd; 
Nknyhd;whfg; gilgilahf mikAk; NghJ gspq;Fg; gl;ilg; 
ghiwfs; vd toq;fg;gLfpd;wd. ,yq;ifapy; gspq;Fg; gl;ilg; 
ghiwfs; ,yq;ifapd; njd; fPo;g;gFjpapy; 
mk;ghe;Njhl;ilAk;>jpUNfhzkiyAk; ,izf;Fk; Nfhl;bw;F njd; 
ghfj;jpYk; gue;jstpYk; mike;Js;sd. 

njd;fpof;fpYk; tlNkw;f;fpYk; fhzg;gLk; gspq;Fg;gl;ilghiwf;F 
,ilapilNa njd; Nkw;F tlfpof;Fg; Nghf;fpy; gue;j gFjpapy; 
nfhz;lilw; ghiwfs; mike;Js;sd. nfhz;liyl; ghiwfspy; 
fUq;fw; jiyaPLfisf; fhzKbfpd;wJ. ,j; jiyaPLfs; gy;NtW 
fhyq;fspy; cUthfpaitahFk;. rhNzhifl; ghiwfs; fLfzhit 
kf;kiuw; gspq;FUr; Rz;zhf;fs; vd;gd Fwpg;gplj;jf;fit. 
rhNzhifl; ghiwfs; kj;jpa cau;epyj;jpd; kj;jpa gFjpfspy; 
mjpfsT fhzg;gLfpd;wd. ,uj;jpdGupapd; fpof;Fg; gFjpapy; 
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xLf;fkhd gFjapYk; gJis FUehfy; Gj;jsj;jpYk; rpy gFjpfspy; 
cs;sd. Nfk;gPupaDf;F Ke;jpa ghiwfis tpl A+whrpf; fhyg;gbTg; 
ghiwfSk; ,yq;ifapy; fhzg;gLfpd;wd. A+uhrpf; fhyj;ijr; Nru;e;j 
khf;fy;Yk; kl;fy;Yk; ,yq;ifapy; jg;Nghit Mz;bfk kw;Wk; 
kd;dhu; gFjpfspYk; fhzg;gLfpd;wJ. ,e;j A+whrpf; ghiw gbTfs; 
fPo;Nehf;fp Vw;gl;l gpsTg; gLf;iffSk; mike;J fhzg;gLfpd;wd. 
,it Nurupf; fhyj;jpy; jf;fz vupkiyf; Fok;G ntspg;ghL> 
,kakiy kbg;GWjy;> Nkw;Ff; fiuNahu kiyj; njhlu; NkYau;r;rpf; 
fhuzkhf ,Wjpg; gpsthf;fk; vd;git epfo;e;j fhyj;jpy; 
Vw;gl;bapUf;f Ntz;Lk; vd Fynuj;jpdk; Fwpg;gpLfpd;whu;. 

Gj;jsk; gue;jd; Ky;iyjPT Nfhl;bw;F tlf;NfAs;s ,yq;ifapd; tl 
ghfj;jpYk; tlNkw;Fg; ghfj;jpYk; Rz;zhf; fw;ghiwj; njhFjp gue;J 
fhzg;gLfpd;wJ. ,r; Rz;zhf;fl;ghiwfs; kNahrpd; fhyj;jpy; flypd; 
fPopUe;J NkYau;j;jg;gl;litahFk;. mk;ghe;Njhl;ilf;F mz;ikapYk; 
Rz;zhf;fw; gFjpiaAk; fhzyhk;. ,yq;ifapy; fhzg;gLk; 
Rz;zhf;fl;ghiwfs; ngUk;ghYk; Nky; kz;zpdhy; %lg;gl;Ls;sJ. 

aho;g;ghzf;Flh ehl;bd; tl ghfj;jpy; ,it ntspaUk;gpf; 
fhzg;gLfpd;wJ. neLe;jPtpy; Fz;Lk; FopAkhf cs;sJ. 
gpisj;Njhrpd; fhyj;ijr; Nru;e;j tz;ly; kz; gilnahd;Wk; 
,yq;ifapy; Fwpg;gplj;jf;fstpy; cs;sJ. nfhOk;gpypUe;J 
Ky;iyjPT tiu Vwf;Fiwa 20 iky; mfyj;jpy; gpspj;NjhrpaDf;Fg; 
gpw;gl;l fhyj;jpy; fly; jiuapDs; Eioe;jjd; tpisthfNt nrk;gul; 
gbTfs; Njhd;wpd vd b. vd; thbah Fwpg;gpl;Ls;shu;. mz;ikf; fhy 
milaw ;ghiwfNs ,yq;ifapd; flw; fiuNahuq;fspy; fhzyhk;. 
Gj;jsk; njhlf;fk; ePu;nfhOk;G tiu gUj;jpj;Jiw njhlf;fk; 
Ky;iyjPT tiu epyhntsp njhlf;fk; jpUf;Nfhtpy; tiu 
mz;ikf;fhy tz;ly; gbTfisf; fhzKbfpd;wJ. ,g; gbTfspy; 
,y;kidl; nkhNdhirl; gbf kzy; vd;gd gue;J fhzg;gLfpd;wd. 
,yq;ifapd; Gtpr;rupjtpay; tuyhw;iw %d;W fl;lq;fshfg; gpupj;J 
Nehf;f KbAk;.  

(1) nfhz;Lthdhe;jpd; vQ;rpa gFjpNa ,yq;if.  

(2) ,e;jpa Jizf; fz;lj;jpdpd;Wk; gpupe;j gFjp  

(3) GtpairT rf;jpapdJk; jpd;dw; rf;jpapdJk; njhlu;r;rpahd 
Nkhjypd; tpisT. 

Nfk;gPupaDf;F Ke;jpa fhyj;jpy; 
Mgpupf;fh>njd;dpe;jpah>mT];jpNuypah me;jhl;bf;fh vd;gtw;Wld; xU 
gFjpahf ,yq;if mike;jpUf;fyhk;. njhy;fhyg; ghiwfshf 
,yq;ifapy; fhzg;gLk; nfhz;liyl; ghiwfs; cUkhwpa 
milay;fshFk;. ,J Gtp fPo; kbg;Gs; kbg;gpdhy; jhd; epfo;e;jJ 
vdf; fUjg;gLfpd;wJ. ,jid Mde;jf; FkhuRthkp “jg;gpuNghdpad; 
kbg;G” vd ngaupl;lhu;. A+uhrpf; fhyj;jpy; nfhz;Lthdhyhe;J 
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epyg;gug;gpd; kPJ fly; gutpajpdhy; ,yq;ifapYk; ,e;jpahtpYk; 
A+uhrpf; fhyg; gbTfs; mike;J fhzg;gLfpd;wd. nkhNrhapf; 
Afj;jpd; ,Wjptiu epiyj;jpUe;j nfhz;Lthdhyhe;J GtpNahl;by; 
epfo;e;j mftpirj; jhf;fq;fspdhy; gpsTw;wJ. gpsTw;wf; ,f; 
fz;lq;fs; efu;Tw;W ,d;iwa njd; fz;lq;fshf epiyngw;wd. 
efu;Tw;w NghJ jf;fzg; gok;ghiwj; jpzptpd; gpupTwhj xU xU 
gFjpahfNt ,yq;if tpsq;fpaJ. ,e;jpaf; Jizf; fz;lKk; 
,yq;ifAk; xNu fz;l NkilapyNa mike;Js;sd. mNjNghy; xNu 
tifahd mbj;jsg; ghiwapNyNa mike;Js;sd. 
gspq;FUg;ghiwfs; mbj;jsg; ghiwfshf cs;sd. ,e;jpahtpd; 
fpof;F fiuNahu kiyj; njhlupd; nfhz;liyl; rhNzhifapw; 
ghiwj; njhFjp xd;Ws;sJ. ,ijnahj;j ghiwfs; ,yq;ifapYk; 
fhzg;gLfpd;wJ. A+uhrpf; fhyg; gbTg; ghiwfs; ,e;jpahtpd; 
nrd;id>kJiu>ngy;thlh>ckpah Nghd;w gFjpfspy; fhzg;gLfpd;wd. 
,ijnahj;jg; gbTfs; ,yq;ifap;y; Mz;bfk>jg;Nghit>kd;dhu; 
gFjpfspy; mtjhdpf;f KbAk;. ,j;jifa Gtpg; ngsjPftpay; 
Mjhuq;fspd mbg;gilapy; ,e;jpahtpdpd;Wk; gpupe;j gFjpNa ,yq;if 
vd;gJ njspthfpd;wJ. ,yq;ifapd; cUthf;fj;jpid tpsf;fpa 
“mlk;];” vd;gtu; Nfhbf;fzf;fhd Mz;LfSf;F Kd;du; flypUe;J 
jPthdJ NkYau;e;j NghJ mupg;gpw;Fk; gy;NtW cg gpupTfSf;Fk; 
cl;gl;lJ. Mwupj;j rkntspnahd;W cUthf kl;Lk; ,J epfo;e;jJ 
vdf; Fwpg;gpl;lhu;. kj;jpa Mwupj;j rkntsp cuthfpajd; gpd;du; 
%d;whtJ cau;r;rp epfo;e;jJ. ehd;fhtJ NkYau;r;rpapd; NghJ 
flw;fPo; Nkl;L epyk; cUthfpaJ. ,yq;ifapd; ghiwaikg;gpy; 
ehd;F mupg;gpw;Fs;shd %d;W Mwupj;j rkntspfspd; ,ay;ig Kjd; 
Kjypy; tpsf;fpatu; ‟mlk;];” Mthu;. cau; Mwupj;j rkntspNa 
Kjd; Kjypy; Njhd;wpa epyTUtk; vd;gjpdhy; mJ gioa 
epyTUtkhFk; vdf; Fwpg;gpl;lhu;. 

xd;wd; kPJ xd;whf mike;j Mwupj;j rkntspfs; gw;wpa mlk;rpd; 
fUj;jpid “thbah” vd;gtUk; Vw;Wf; nfhz;lhYk; Njhw;w 
mbg;gilapy; thbahtpd; fUj;Jf;fs; NtWgLfpd;wJ. thbahtpd; 
fUj;Jg; gb Kjd;Kjypy; cau;epyk; jho; Mwupj;j rkntspahFk;. 
,r; rkntspapy; Vw;gl;l ntbj;j jpzpTg; gpsthf;fk; fhuzkhf 
kj;jpapy; Vw;gl;l gpsTf; Fiwapy; mike;jpUe;j epyg;gug;G 
cau;r;rpf;Fl;gl;lJ. ,JNt kj;jpa Mwupj;j rkntspahFk;. ,uz;lhk; 
Kiw Nkw;gl;l gpsthf;fj;jpd; NghJ cau; Mwupj;j rkntsp 
cUthfpaJ. ,jw;F thbah gy rhd;Wfis vLj;Jf;fhl;bdhu;. ,tuJ 
fUj;jpd; gb jho; Mwupj;j rkntspNa kpfg; goikahdJ vd 
vLj;Jf;fhl;lg;gl;lJ. fiuNahu jho; rkntsp KJikahdJ vd;gjw;F 
Mjhuq;fs; ,y;iy. mlk;];> thbah vd;gtu;fspd; fUj;jpid 
Fynul;zk; vd;gtu; Vw;Wf; nfhs;stpy;iy. ,yq;ifapd; ,ltpsf;fg; 
glj;jpid mtjhdpf;Fk; NghJ ,e;j Mwupj;j rkntspfisf; fhz 
KbahJs;sJ vdf; Fwpg;gpl;lhu;. kj;jpa cau;epyj;jpy; Kjpu;e;j kw;Wk; 
Kjpuh epyTUtq;fs; ,uz;Lk; fye;J fhzg;gLtjhff; Fwpg;gpl;lhu;. 
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gy;NtW fhyq;fspy; Vw;gl;l fz;lthf;f tpirfspd; jhf;fj;jpdhy; 
,yq;ifapd; epyj;Njhw;wk; mikT ngw;wJ vdf; Fwpg;gpLfpd;whu;. 

 

12.2 ,yq;ifapd; ,ltpsf;ftpay;  
,yq;ifapd; ,ltpsf;ftpay; mk;rq;fis vLj;Jf; fhl;Ljw;F 
,yq;ifiaj; jiuNjhw;wg; gpupTfshf gpupj;J tpsf;fpatu;fspy; 
v];.vt;.b rpy;th kw;Wk; V.b gg;b]; MfpNahu; Kf;fpakhdtu;fs;. 
,t;tpU Gtpapayhsu;fSk; ,yq;ifapd; jiuj;Njhw;wj;ijj; njspthf 
,yFthfg; gpupj;J tpsf;fpdu;. ,yq;ifapd; kj;jpapYs;s kiyehl;il 
(i) fz;b Nkl;L epyk; (ii) fw;wd; Nkw;Wepyk; (iii) ntspkil 
Nkl;Lepyk; vsd tifg;gLj;jp tpsf;fpAs;shu;. V. b. gg;b];w; vd;gtu; 
kj;jpa kiyehl;il (i) kj;jpa Nkl;Lepyk; (ii) tlfpof;NfAs;s 
ef;fps;]; njhFjp (iii) njd;Nkw;NfAs;s ,wf;Fthidj; jpzpT vd 
tFj;J tpsf;fpdhu;. V];.Vt;.b rpy;th vd;gtu; kj;jpa kiyehl;ilr; 
#o;e;epUf;Fk; fiuNahuj; jho;epyq;fis (i) njd; Nky; jho;epyk; (ii) 
njd;fPo;j; jho;epyk; (iii) tljho; epyk; vd %d;whfg; gpupj;Js;shu;. 
,yq;ifapd; jiuNjhw;wj;ijg; gpuNjr mbg;gilapYk; cau 
mbg;gilapYk; Ie;J gpupTfshfg; gpupf;fyhk;. ,g; gpupTfs; Nguhrpupau; 
Fynuj;jpdj;jpd; cUttpay; myFfs ; mbg;gilahff; nfhz;lJ. 
mg;gpupTfs; gpd;tUkhW: kj;jpa cau;epyk;> njd;Nky; jho;epyk;. njd; 
fPo; jho;epyk;> tl jho; epyk;> fiuNahuj; jho; epy tyak;. 

(1) kj;jpa cau; epyk;  

,t; epyg;gFjp 1000 mb rkTauf; Nfhl;bf;F Nkw;gl;lJ. ,k; kj;jpa 
cau;epyj;Jy; kpff; $ba cauj;ij 8281 mb cau; rpfukhd 
NgJUjhyfhiy kiy gpujpgypf;fpd;wJ. kj;jpa cau;epyk; gy 
jiuj;Njhw;wg; gpupTfisf; nfhz;lJ. mit: (1) eq;$u tbthd cau; 
gFjp: kj;jpa cau;epyj;jpy; rkAauf;Nfhl;Lg; glj;jpid mtjhdpj;jhy; 
5000 mbf;F Nkw;gl;l kiyg;gFjp njspthd ngsjpf cWg;ghf 117 
mike;Js;sijf; fhzyhk;. ,e;j 5000 mbf;F Nkw;gl;l gFjp eq;$u 
tbthdjhff; fhzg;gLfpd;wJ. ,jpy; NgJUjhyfhiy> fpupfsgl 
ngj;ij> Njhl;lg; ghiy> rptndhspg;ghjk; eKdFy Kjypa kiyfs; 
mike;jpUf;fpd;wd. ,jd; eLikaj;jpy; fpupfsg; nghj;ij kiy (7857) 
mike;Js;sJ. Nkw;Fg; gf;f ePl;rp rptndhspg;ghjkiy tiuAk; 
fpof;Fg; gf;f ePl;rp eKdFy (6679) tiu mike;Js;sJ. eq;$u 
tbthd cau;epyj;jpd; tlf;Fg;gf;f ePl;rpapy; Njhl;lg; ghiy (7741) 
NgJUjhyfhiy kiyfSk;> EtNuypah rkntsp> vy;f; rkntsp 
Nfhl;ld; rkntsp Kjypa cau; rkntspfSk; mike;Js;sd. 
fpof;Fg; Gw ePl;rpapy; gy kiyapilntspfs; cs;sd. mg;Gj;jsf; 
fztha; vy;y fztha; ,j;jifa kiyapilntspfshFk;. ,e;j 
cau;epyj;jpy; jpd;dYf;Fw;gl;l Nkw;gug;Gf;fs; fhzg;gLfpd;wd. 
eq;$utbthd ,e;j “cau;epyk;” Nkw;F fpof;F>tlf;F vd;Dk; 
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jpirfspy; rha;TWfpd;wJ. njd;gFjpapy; kl;Lk; jpBnud 
ruptilfpd;wJ. ,r; ruptpid “njd;kiyr; Rtu;” vd;gu;. 

(2) fw;wd; Nkl;L epyk;: kj;jpa kiyehl;bd; eq;$utbthd cau;epyg; 
gFjpw;F Nkw;Nf fw;wd; Nkl;Lepyk; (3000-5000 mb) mike;Js;sJ. 
,k; Nkl;Lepyk; gy rkhe;jukhd ghiwj; njhlu;fisf; nfhz;Ls;sJ. 
kfhtypfq;if> fsdpfq;if Mfpa gpujhd ejpfs; ,k;Nkl;L 
epyj;jpyNa cw;gj;jpahfpd;wd. fw;wd; Nkl;L epyj;jpy; 5000 mb ,y; 
Nltd; wk;nghil ePu;tPo;r;rpfSk; 3000 mb cauj;jpy; yf;rghd mgBd; 
ePu;tPo;r;rpfSk; fhzg;gLfpd;wd. 

(3) njhy];ghNf Nkl;Lepyk;: fw;wd; Nkl;Lepyj;jpw;F tlf;Nf 
njhy];ghNf mike;Js;sJ. fw;wd; Nkl;Lepyj;jpypUe;J 
njhy];ghNf Nkl;L epyj;jpid kfhtspfq;if gpupf;fpd;wJ. 
Vwf;Fiwa 3000 mb f;F Nkw;gl;l gFjpfs; ,q;Fs;sd. 

(4) Cth tbepyk;: cau;epyj;jpy; fpof;Fg; gFjpapy; Cth tbepyk; 
mike;Js;sJ. ,jid ntspkil Nkl;Lepyk; vd miog;gu;. ,t; 
tbepyk; (3000 mb) fpof;Nf kLy;rPk kiyj;njhlupYk; njd;fpof;Nf 
ekdFyj; njhlupYk;> njw;Nf mg;Gj;jisj; njhlupdhYk; 
#og;gl;Ls;sJ. tl gFjp Jk;giwg; gs;sj;jhf;fpid Nehf;fpr; 
rha;e;Js;sJ. mjdhy; ckh Xah tJid Xah nyf;fy; Xah Mfpad 
kfhtypapd; fpis MWfs; Cth tbepyj;jpy; cw;gj;jpahfpd;wd. 
tJid Xahtpy; Jd;fpe;ij ePu;tPo;r;rp fhzg;gLfpd;wJ. 

(5) fpof;F Nkil: Cth tbepyj;jpw;F fpof;Nf> fpof;F Nkil 
mike;Js;sJ. 118 ,k;Nkl;L epyj;Jy; YDfyj; njhlNu (kLy;rPk) 
cau;gFjpahFk;. ,J 4000 mbf;F Nkw;gl;lJ. fpof;F Nkilapy; 
fy;Nyhah kfh Xah ejpjpfs; cw;gj;jpahfpd;wd. njd; gFjpapy; 
khzpf;ff; fq;if Fk;Gfd; Xah fpupz;b Xah cw;gj;jpahfpd;wd. 

(6) njd;Nkl;L epyk;: rptndhypg;ghjkiyapypUe;J vy;yf; fztha; 
tiu 60 iky; J}uk; ePz;L fhzg;gLk; njd; kiyf;Fr; RtUf;Fj; 
njw;Nf xLq;fpa xU Nkl;Lepykhf njd; Nkl;Lepyk; mike;Js;sJ. 
,k; Nkl;L epyj;ij (1000- 3000 mb) nfh];ye;ij Nkl;L epyk; 
my;yJ khtyj;jid Nkl;Lepyk; vd miog;gu;. njd;Nkl;L 
epyj;jpD}lhfNt tsit fq;if gha;fpd;wJ. 

(7) fz;b Nkl;Lepyk;: `l;ld; Nkl;Lepyk; tlf;Fg; gf;fkhf xU 
jho;Nkl;Lepyj;ij Nehf;fpg; gha;fp;d;wJ. ,JNt fz;b Nkl;L 
epykhFk;. ,f; fz;b Nkl;L epyj;jpyNa (2000-3000 mb) 
kfhtspfq;if Koq;if tisTld; Jk;giwg; gs;sj;jhf;fpDy; 
gpuNtrpf;fpd;wJ. ,k;Nkl;L epyj;jpd; Nkw;Fg; gFjpapy; mdfy;iyf; 
Fd;Wk;> fLfz;zhitf; fzthAk;> fynfju> gyid 
kiyapilntspapYk; mike;Js;sd. ,f; fz;b Nkl;Lepyj;jpy; 
kfhXah njJUXah vDk; ejpfs; Njhw;wk; ngWfpd;wd. 
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(8) ef;fps;]; kiyj;njhlu;: fz;b Nkl;L epyj;jpw;F tlf;Nf ef;fps;]; 
njhFjp cs;sJ. ,jd; mjp cauk; 6112 mbr; rpfuj;jpdhy; 
gpujpgypf;fpd;wJ. ,k; kiyj; njhFjp tlNkw;F- njd;fpof;Fg; 
Nghf;fpidf; nfhz;Ls;sJ. 

(9) khj;jis kiyfs;: fz;b Nkw;F epyj;jpw;F tlf;Nf khj;jis 
kiyfSk; khj;jisg; gs;sj;jhf;FfSk; cs;sd. ,it 2000 
mbf;Fl;gl;l cauj;jpidf; nfhz;Ls;sJ 

(10) ,wf;Fthidj; jpzpT: kj;jpa kiyehl;by; njd;Nky; ghfj;jpy; 
jdpj;jNjhu; jiuNjhw;wkhff; fhzg;gLfpd;wJ. 1000 mbfSf;F 
Nkw;gl;l gFjpahFk;. Ngefyr; rpfuk;(4545 mb) ,q;Fs;sJ. 
,wf;Fthid kiyj;jpzptpd; fpof;Fg; gFjpapy; Gwe;Njhl;il 
Nkl;Lepyk; cs;sJ. 

 

(2) njd;Nky; jho;epyk; 

ed;F tpUj;jpaile;j mspailg;G tbfhyikg;igf; nfhz;l ePz;l 
gs;sj;jhf;Fld; nkd;rha;T Fj;Jr;rha;Tg; ghiwfisf; nfhz;l ePs; 
Fd;Wj; njhlu;fs; ,ltpsf;f mk;rkhff; nfhz;Ls;sJ. njd; Nky; 
jho;epyk; njJW XahTf;Fk; tsit fq;iff;Fk; ,ilapy; fpof;Nf 
1000 mb rkTauf;Nfhl;Lf;F Nkw;Nf 100 mb rkTauf;Nfhl;Lf;Fk; 
,ilapy; mike;Js;sJ. ,j; jho; epyj;jpd; cau;e;j gFjpfs; 
,wf;Fthid kiyfisr; #o;e;J fhzg;gLfpd;wJ. ,jd; Nky; 
jho;epyj;jpD}lhfg; gy ejpfs; gha;fpd;wd. kj;jpa kiyehl;by; 
cw;gj;jpahfpd;w njJW Xah> kfhXah> fsdp fq;if vd;gd KiwNa 
rpyhgk;> ePu;nfhOk;G> nfhOk;G vd;Dk; efuq;fis mLj;Jf; flYld; 
Nru;fpd;wJ. Gwe;Njhl;il kiyj;jpzptpy; fSfq;if> nge;Njhl;l 
fq;if> [pd; fq;if> epy;ts fq;if vd;gd cw;gj;jpahfpd;wd. 
,tw;wpd; tbepyq;fspy; nropg;ghd tz;ly; kz; gue;Js;sJ. 
fiuNahuk; jtpu;e;j Vida gFjpfspy; nrk;G+uhd; <uf;fspkz; 
fhzg;gLfpd;wJ. 

(3) njd;fPo;; jho; epyk; 

kfhtsp fq;iff;Fk; tstfq;iff;Fk; ,ilapy; Nkw;Nf 1000 mb 
rkTauf; Nfhl;bw;F fpof;Nf 100 mb rkTauf; Nfhl;bw;Fk; ,ilapy; 
,j; jho;epyk; gue;Js;sJ. ,g;gFjpapy; mupg;gpw;Fl;gl;l Fd;Wfs; 
cs;sd. khzpf;ff; fq;ifia mLj;Jf; fhzg;gLk;. fjpu;fhkf; Fd;W 
kw;Wk; Etufy fe;ij> gpNwg]; fl; nt];kpdp];lu; mNg Mfpa 
Fd;WfSk; fhzg;gLfpd;wd. ,j; jho; epyj;Jy; tlf;fhf kfhtyp 
fq;ifAk; kJW XahTk;>fpof;Nf fy;Nyhah> njlXah> ty;JXah 
vd;gdTk; njw;fhf Fk;Gfd; Xah> khzpf;ff; fq;if> fpUe;jp Xah> 
tst fq;if vd;gdTk; gha;fpd;wd. 
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(4) tl jho; epyk;  

njJW XahTf;Fk; khj;jis kiyfSf;Fk; kfhtsp fq;iff;Fk; 100 
mb rkTauf; Nfhl;bw;Fk; ,ilapy; tljho;epyk; mike;Js;sJ. 
,yq;ifapy; kpfg; ngupa jho;epyk; ,JthFk;. ,jd; ngUk;gFjp 500 
mb cauj;jpw;F Fiwe;jjhFk;. caukhd gFjpfs; khj;jis 
kiyfisr; #o;e;J fhzg;gLfpd;wJ. kP Xah> fyh Xah> mUtpahW> 
ahd; Xah> mk;gd; fq;if vd;gd khj;jis kiyfspy; 
cw;gj;jpahfpd;wd. khj;jis kiyfspYUe;J ghiwj; njhlu;fs; 
tprpwp Nghy tl Nkw;F> tl fpof;F Nehf;fp mike;Js;sJ. tl jho; 
epyj;jpy; nrk; kz;Zk; rhk;gy; epw ejpfspidaLj;J tz;ly; 
kz;Zk; fhzg;gLfpd;wJ. 

(5) fiuNahuj; jho; epy tyak; 

fiuNahuj; jho;epy tyak; 100 mb rkTauf; Nfhl;bw;F cl;gl;l 
gFjpfspy; fhzg;gLfpd;wJ. ,t;tyak; ruhrupahf 20 iky;fs; 
mfykhfTk; ,yq;ifapd; fiuNahuj;jpy; xLq;fpa tyakhfTk; 
cs;sJ. ,it mz;ikf;fhyg; gbTfisf; nfhz;bUf;fpd;wd. 
ejpfspdhYk;> flypdhYk; Nru;f;fg;gl;l gbTfs; fiuNahuq;fspy; 
cs;sd. kNahrpd; fhyg; gbTfis tlNkw;Fg; gFjpapYs;s Rz;zf; 
fy; gpujpgypf;fpd;wJ. njd; Nky; fiuNahuj;jpd; ntz;fspAk;> 
tlfpof;F fuNahuj;jpy; gbfkzYk;> Gy;Nkhl;il> jpUf;Nfhtpy; 
gFjpfspy; ,y;kidl;Lk; gbe;J fhzg;gLfpd;wJ. nghJthf ,f; 
fiuNahu tyak; fldPNuupfisAk;> kzw;wpl;Lf;fisAk; 
nfhz;Ls;sJ. 

 

gapw;rp tpdhf;fs;  

(1) ,yq;ifapy; Gtpr;rupjtpay; Jiwapy; Ma;Tfis Nkw;nfhz;l 
mwpQu;fisg; ngaupLf.  

(2) ,yq;ifapd; Gtpr;rupjtpay; Njhw;wg;ghl;bid tpsf;Ftjw;F 
Kd;itf;fg;gl;l fUj;Jf;fis Muha;f.  

(3) ,yq;ifapd; Gtpr;rupjtpay; gw;wp $wg;gl;l fUj;Jf;fspy; 
Nguhrpupau; Fynuj;jpdj;jpd; fUj;J Kf;fpak; ngWtJ Vd;? tpupthf 
Muha;f  

(4) ,yq;ifapd; ,ltpsf;ftpay; mk;rq;fis Nguhrpupau; 
Fynuj;jpdj;jpd; „cUttpay; myFfspd;‟ mbg;gilapy; 
cjhuzq;fSld; tpsf;Ff 
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mj;jpahak; 13 

ngsjpfr; #oYld; khdpl ,ilj;jhf;fq;fs; 
 

cs;slf;fk;  

13.1 #oypay; gpur;rpidfs: ngsjPfg; Gtpapay; rhu;e;jJ.  

mj;jpahaj;jpd; RUf;fk; 

khdpl eltbf;iffspdhy; epyj;Njhw;wk; vt;thW khw;wp 
mikf;fg;gLfpd;wJ vd;gijAk; #ow; njhFjpfis khw;wpaikg;gjpy; 
gq;fspf;Fk; Kf;fpakhd fhuzpfis vitnad;gijAk; 
,t;tj;jpahak; Muha;fpd;wJ.  

mj;jpahaj;jpd; Nehf;fk;  

ngsjpfr; #oYld; nfhz;bUf;Fk; khdpl ,ilj; njhlu;gpd; xU 
Kf;fpa Njhw;wg;ghL vd;w Kiwapy; ,t;tj;jpahaj;jpy; rpy 
tpsf;fq;fs; Kd;itf;fg;gLfpd;wd.  

fw;ww;NgWfs;  

ngsjpfr; #oYld; nfhz;Ls;s khdplf; FwpaPLfs; ngsjpfg; Gtpapy; 
Njhw;wg;ghL vd;w tifapy; tpsq;fpf; nfhs;thu;. ngsjpfr; #oy; 
vd;why; vd;dntd;gij tpsf;Fthu;. ngsjpfr; #oYld; 
nfhz;bUf;Fk ; khdpl ,ilj;jhf;fk; (Interaction) fhuzkhf 
Vw;gl;LtUk; gpur;rpidfis EZf;fkhg; guprPypj;J tpsf;Fthu;. 

13.1 #oypay; gpur;rpidfs; ngsjpfg; Gtpapay; rhu;e;jJ  

ngsjpfr; #oypy; kdpjdpd; nry;thf;F ,d;W mjpfupj;J tUtijf; 
fhzyhk;. fw;fhyj;jpy; cyfk; G+uhfTk; fhzg;gl;l kdpj 
rdj;njhif 10 kpy;ypaDf;F Fiwthff; fhzg;gl;lJ. 19 Mk; 
E}w;whz;bd; Muk;gj;jpy;  ifj;njhopy; Kiwfspy; Vw;gl;l Gul;rp 
tptrhak;> kUj;Jtk;> Rfhjhu trjpfspy; Vw;gl;l khw;wq;fs; 
fhuzkhf kf;fspd; tho;f;ifj; juk; cau;e;Js;sJld;, rdj;njhif 
Jupjkhd tsu;r;rpailaj; njhlq;fpaJ. 1930 ,y; 2 gpy;ypadhf 
,Ue;j rdj;njhif 2000 ,y; 6 gpy;ypadhf mjpfupj;jJ. rdj;njhif 
tsu;r;rpaile;J tUk; nghOJ tho;f;ifj; juj;jpy; khw;wk; 
Vw;gLfp;d;wJ. jdpegUf;fhd tsq;fspd; gad;ghL mjpfupj;jJ. 
tptrhaj;Jf;fhf epyk; gad;gLj;jg;gl;lJ. rf;jpg; gad;ghl;Lf;fhf 
epyf;fupAk; cNyhfg; nghUl;fSf;fhf jhJf;fSk; 
cgNahfpf;fg;gl;lJ. vdNt tsq;fspd; gad;ghl;bdhy; ngsjPfr; 
#oYf;fhd Gtpj; njhFjpapy; ghjpg;G Vw;gl;lJ. vdNt G+Nfhs uPjpahf 
khw;wj;ij Vw;gLj;Jtjhy; kdpj ,dk; Kf;fpakhd fUtpahf khwpaJ. 
kdpjDf;Fk; ngsjPfr; #oYf;Fkpilapyhd ,ilj; jhf;fq;fs; 
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mjpfupf;fj; njhlq;fpaJ. GtpNahl;bd; epyj;Njhw;wj;jpy; khw;wq;fs; 
Vw;gl;ld. epyf;fupr; Ruq;fspypUe;Jk;>vz;nza;f; 
fpzUfspypUe;Jk;>ngUksT fzpaq;fs; mg;Gwg;gLj;jg;gLfpd;wd. tl 
mnkupf;fhtpy; kdpj eltbf;iffspdhy; ngUksT milay;fs; MW 
nfhz;L nry;tjpYk;> mjpfkhff; nfhz;L nry;yg;gLfpd;wJ. Ruq;f 
eltbf;iffspd; NghJ ghiwfs; mfo;e;njLf;fg;gl;L 
cauizfisf; fl;Ltjw;Fk; MWfs; neLfpYk; mizfis 
mikg;gjw;Fk; gad;gLj;jg;gLfpd;wJ. ngUtPjpfisf; fl;likg;gjw;Fk; 
efuq;fisf; fl;Ltjw;Fk; Gtpapd; gUg;nghUl;fs; kPs; tpepNahfk; 
nra;ag;gLfpd;wJ. etPd Nghf;Ftuj;J trjpfs; fhuzkhf khRgLjy; 
mjpfupf;fpd;wJ. ,jdhy; khrhf;fpfs; my;yJ khRgLjy; tsp 
Nkw;gug;G ePu; jiuf;fPo;ePu; Mfpatw;Wld; fye;JtpLfpd;wJ. ,k; 
khrhf;fpfs; (Contaminants ) jput jpz;k thA tbtpy; fhzg;gLfpd;wJ. 

 

 

 

,yq;ifapd; #oy; rthy;fs;       

Qhapw;W njhFjpapy; rpy tpN\l gz;Gfisf; nfhz;l jdpj;Jtkhd 
NfhshfTk;> mjpfkhd tsq;fis nfhz;l NfhshfTk; fhzg;gLtJ 
vkJ cyfkhFk;. cyfkhdJ capUs;s> capuw;w #oy; njhFjpia 
nfhz;ljhf fhzg;gLfpd;wJ. kdpjid Rw;wpAs;s ,aw;ifapd; 
nkhj;j mk;rq;fSk; “#oy;” vdyhk;. capuw;wdthfpa ngsjPf 
,urhad mNrjdq;fSf;Fk;> capu; tho; mNrjdq;fspd; 
gupkhzq;fspw;Fk; ,ilapyhd ,ilaPLfspd; tpisNt ,r;#oy; 
epiyikfshFk;. #oyhdJ gpujhdkhf ,uz;L tiffshf 
ghu;f;fg;gLfpd;wJ. mit> ngsjPf #oy;> gz;ghl;L #oy; 
vd;gdthFk;. ngsjPf #oy; vDk; NghJ jiuj;Njhw;wk;> 
tbfhyikg;G> fhyepiyj;jd;ikfs;> jhtuq;fs; vd;gd 
mlq;Ffpd;wd. gz;ghl;Lr; #oy; vDk;NghJ gapu;r;nra;if mk;rq;fs;> 
efur; #oy; mk;rq;fs;> cl;fl;likg;Gf;fs; Nghd;w gy 
fhzg;gLfpd;wd. vdpDk; #oy; vd;gij tpguz uPjpahf ,yFthf 
tpsq;fp nfhs;s Kbahj xd;whf fhzg;gLfpd;wJ. ,d;W mj;jifa 
#oyhdJ gytpj Kiwfspy; rthYf;F cl;gl;L tUtjpid 
fhzf;$bajhf cs;sJ. cyfpy; tsue;j> tsu;Kf ehLfspy; 
Vw;gl;L tUk; rdj;njhif mjpfupg;G> efuhf;f tpUj;jp> ifj;njhopy; 
eltbf;ifs;> tptrha eltbf;iffs; Nghd;w gy ,d;Ndhud;d 
fhuzpfs; #oiy khrilTf;F cw;gLj;jp tUfpd;wd. rdj;njhif 
mjpfupg;Gf;F Vw;g Njitfs; mjpfupj;J nry;Yk; mNjNtis> 
mj;Njitfis G+u;j;jp nra;a gy Kiwfis ifahSk; NghJ gytpj 
gpur;ridfSk; Vw;gl;L tpLfpd;wd. mjpy; xd;whfNt #oy; khrilTk; 
xd;whf mikfpwJ. ,aw;if #oy; vd;gJ J}a;ikahdJ> Mdhy; 
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gytifg;gl;l kdpj eltbf;ifapdhy; mr;#oyhdJ khrhf;fg;gly; 
my;yJ ,aw;if tl;lq;fs; my;yJ ,aw;if rkepiy 
ghjpf;fg;gLjyhdJ #oy; khriljy; vdg;gLk;. njhFjpapy; my;yJ 
#oypy; Vw;gLj;jg;gLk; ngsjPf> ,urhad capupay; ,ay;Gfspd; 
tpUk;gjfhj khw;wk; my;yJ Vw;gLj;jg;gLk; Mgj;jhd 
er;RtpisTfspd; njhw;WifNa #oy; khriljy; vdg;gLk;. 
,t;thwhd #oy; khrilT cyfpd; rfy gpuhe;jpaq;fspYk; Vw;gl;L 
tUtjpid fhzyhk;. Jupj mgptpUj;jpia Nehf;fp gazpf;Fk; vkJ 
ehl;bYk; #oy;rhu; gpur;ridfs; mjpfupj;J tUtjpid 
fhzKbfpd;wJ. ghuk;gupa #oYf;F toq;fg;gl;l kupahij mJ 
gw;wpa vz;zf;fU> mijtpl Nkyhf ,aw;ifAld; el;Gwthd 
eltbf;if %ykhf Guhjd ,yq;ifapd; r%fj;jpd; xUq;fpize;j 
gFjpahf fhzg;gl;l Rw;whliy Ngzy; vd;gd etehfuPf 
,yq;ifapy; Kf;fpaJtk; ,oe;J tUtjpidf; fhzyhk;.      

02. ePu; khrilT 

,d;W ,yq;if vjpu; nfhs;Sk; kpf Kf;fpa #oy; rthy;fSy; ePu; 
khrilT Kf;fpak; ngWfpd;wJ.,yq;ifapy; ePu; tskhdJ rpwg;ghf 
fhzg;gLtJld;> Nkw;gug;G ePu;> jiufPo; ePu;> rKj;jpu ePu; vd;gd 
xUq;Nf mike;j gpuhe;jpakhf mike;Js;sJ. ehl;by; Nkw;gug;G 
ePuhdJ Fsq;fs;> MWfs;> ePu;Njf;fq;fs;> rKj;jpuq;fs; Nghd;w 
Kiwfspy; fhzg;gLfpd;wJ.,yq;ifapy; 1959 Mk; Mz;L 
Nkw;nfhs;sg;gl;l Ma;tpd; gpufhuk; 103 ejpfs; fhzg;gLfpd;wikf; 
Fwpg;gplj;jf;fjhFk;. ,Njg;Nghy; rpwe;j epyf;fPo; ePu; ehl;bd; 
tlg;gFjpapy; mike;jpUf;fpd;wikf; Fwpg;gplj;jf;fjhFk;. ePu;tsk; 
epuk;g fhzg;gl;lhYk; mitfspd; J}ajd;ikahdJ gy;NtWg;gl;l 
khdpl eltbf;ifahy; ghjpg;gile;J tUtjpid fz;Lf;nfhs;s 
Kbfpd;wJ. ePupd; ngsjPf ,urhad capupay; jd;ikapy; my;yJ 
gz;Gfspy;  vw;gLk; khw;wk; ePu; khriljy; vdg;gLk;. 

ePu; khriltjw;fhd fhuzq;fs; 

▪ njhopw;rhiyfspd; fopTfs; ePupy; fyj;jy;. 

   c+k;: fsdp fq;if mjpfkhd ifj;njhopw;rhiy fopTf;fhuzkhf 
khrile;J tUfpd;wJ. 

▪  G+nfhil Glitf;ifj;njhopw;rhiyAk; ,yq;if ngw;Nwhypa 
$l;L jhgdKk; jq;fs; fopTfis Rj;jpfupj;J fsdp Mw;wpy; 
tpLfpd;wd. Vida ifj;njhopw;rhiyfs; ,tw;wpy; <LgLjy; 
FiwthFk;.       

▪ vk;gpypg;gpl;bahtpYk; thior;NridapYKs;s fljhrp 
njhopw;rhiyfspy; ,Ue;J ntspNaWk; fupa fopT ePu; mJ 
ghAk; ePu; njhFjpapYs;s tpyq;fpdq;fisAk;> jhtuq;fisAk; 
mopf;fpd;wJ. 
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▪ ,uj;kyhid gFjpapy; cs;s ifj;njhopw; rhiyfspd; fopT 
fhuzkhf mg;gpuNjr ePu; epiyfs; khrile;Js;sd. 

▪ ,uj;kyhidapYs;s ̀ {Zg;gpl;b cuj;njhopw;rhiy gFjpapYk; 
epyf;fPo; ePu; khrile;Js;sikf; fz;Lgpbf;fg;gl;Ls;sJ. 

▪ ehl;bd; gyg;gFjpfspYk; gl;bj;njhopw;rhiyfspy; ,Ue;J 
mDg;gg;gLk; fupa ePu; epyf;fPo; ePiu eQ;rhf;fpapUg;gJ 
fz;Lgpbf;fg;gl;Ls;sJ.  

▪ tptrha ,urhazg;nghUl;fshy; ePu; khriljy; 

  c+k;: Ngiu Vup> nfhj;kiy ePu;Njf;fk;> fhry;uP ePu;Njf;fk;> 
kTrhfiy ePu;Njf;fk; ghjpg;giljy;  

▪ kyf;fopTfs; ePu; epiyfspy; jpUg;gptplg;gly; 

   c+k;: kltiy nghJ kyry $lf;fopTfs; Xilapy; 
    ntspNaw;wg;gLfpd;wik. 

       Ngiu Vup khR 

▪ vz;nza; fopTfs; ePu; epiyfspy; Nruy;. 

    c+k;:  Rd;dhfk; epyf;fPo; ePu; khR 

njd; flw;fiug;gFjpapy; ru;tNjr fg;gy; 
fOtg;gLtjhy; rKj;jpu ePu; ghjpg;giljy; 

▪ jpz;kf;fopTfspd; ntspNaw;wk; 

    c+k;: fhry;uP> kTrhfiy ePu;Njf;fq;fs; 

Ngiu VupiaAk; fsdp fq;ifiaAk; ,izf;Fk; nrd;. 
nrg];jpad; fhy;tha; khR 

▪ kzy; mfo;tpd; fhuzkhf tul;rp fhyg;gFjpapy; fsdp Mw;wpd; 
mk;gj;jiy gFjptiu Rkhu 14 km f;F fly; ePu; cl;GFfpd;wJ.  

▪ efuhf;fk;  
▪ fly; ePupd; cs;tUif 

       c+k;: Gj;jsk;> fw;gpl;b gFjpfspy; Mokw;w fpzWfspy; 
fly; ePu; fyg;G 

▪ ntg;gePu; ntspNaw;wk;  

       c+k;: Eiur;Nrhiy mdy; kpd; epiyaf;fopT ePu; 

▪ tPl;L fopTfspd; ntspNaw;wk; 
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    c+k;: Ngiu Vup khR 

▪ jpl;lkplg;glhj mgptpUj;jp jpl;lq;fs; 
▪ Nghf;Ftuj;J eltbf;iffs; 

 

03. tsp khrilT 

,yq;ifapy; mz;ikf;fhykhf ,lk; ngw;WtUk; #oy;rhu; 
gpur;ridfSy; tsp khrilT kpf Kf;fpakhdjhf mikfpwJ. 
J}a;ikaw;w epiyik my;yJ rhjhuz $Wfs; kpifahf 
tspkz;lyj;jpy; tpLtpf;fg;gLk; NghJ tsp khriljy; Vw;gLfpwJ. 
rhjhuz tspapYs;s thAf;fSk;> NtW gjhu;j;jq;fSk; jtpu;e;j J}R> 
NtW thAf;fs;> Gif Kjypad rpy Fwpg;gpl;l msTfspYk; mjpfkhf 
,Ue;J kdpj> tpyq;F> jhtu capu;tho;iff;Fj; jPq;if 
Vw;gLj;JNkahdy; tspkz;lyk; khrile;Js;sJ vdyhk;. tspapYs;s 
rpy thAf;fs; mit ,Uf;fNtz;ba mstpYk; mjpfkhf 
,Uf;fkhapd; mjid tsp khR vdyhk;. tsp khrhf;fpfis gpujhd> 
Jizahd tsp khrhf;fpfs; vd ,U tiffspy; 
milahsg;gLj;jyhk;. gpujhd tspkhrhf;fpfs; vd;gJ ngsjPf> khdpl 
nraw;ghLfspd; %ykhf Neubahf tspapDy; nrYj;jg;gLk; 
khrhf;fpfNs MFk;. Jiz tspkhrhf;fpfs; vd;gJ tspapYs;s 
gjhu;j;jq;fspilNa ,urhad jhf;fq;fs; eilg;ngWk; nghOJ 
ntspr;nrYj;jg;gLtJ Jizahd tspkhrhf;fpfs; vdg;gLk;. ,tw;Wy; 
,yq;ifapy; gpujhd tspkhrhf;fp %ykhfNt tspkhrilT Vw;gl;L 
tUfpd;wJ.  ,yq;ifap;y; kpf mjpfkhf efu;Gu gpuNjrq;fspy; tsp 
khrile;J tUtjpid fhzf;$bajhfTs;sJ. Fwpg;ghf nfhOk;G> 
fz;b> fk;g`h Nghd;w efuq;fspy; tspkhrilT mjpfkhf 
fhzg;gLfpd;wJ. 

tspkhriltpw;fhd fhuzq;fs; 

▪ thfd ghtid mjpfupg;G 
▪ cyf Rfhjhu jhgdKk; If;fpa mnkupf;fhtpd; #oy; 

ghJfhg;G Kftu; mikg;Gk; ,ize;J 1989 Mz;L 
Nkw;nfhs;sg;gl;l Ma;tpd;gb ,yq;ifapy; ngw;Nwhypdhy; 
Vw;gLk; tspkhrhf;fj;jpw;F thfdq;fNs KOtJkhf 
nghWg;ghAs;sd vd Fwpg;gpl;bUe;jd. vvv 

▪ tspkhrilit Vw;gLj;J fhu;gd;nkhNdhirl;ilAk;> 92% 
i`l;NuhfhgidAk; 79% khd iel;u[d; xf;irl;ilAk; 
46% ry;gu;il xf;irl;ilAk; thfdq;fNs 
ntspNaw;Wfpdwd.  

▪ g]; tz;bfSk;> RikNaw;Wk; tz;bfSNk tsp 
khrilitapid mjpfk; Vw;gLj;Jfpd;wd.  
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▪ thfdq;fs; XLk;NghJ vupf;fg;gLk; ngw;Nwhy;> Bry; 
vd;gdtw;wpypUe;J fhu;gd; nkhNdhirl;> <ak;> iel;u]; 
xf;irl;L vd;gd ntsptplg;gLfpd;wd. 

▪ ,q;F <ak; fye;j ngw;Nwhy; fhuzkhfNt tsp mjpfstpy; 
khrile;J tpLfpd;wJ. 

▪ vupg;nghUs; ghtid mjpfupg;G 
▪ efuhf;fk; 
▪ Jupj cl;fl;Lkhd tpUj;jpfs; 
▪ mlu;j;jpahd fl;bl njhFjpfspd; mjpfupg;G  
▪ fhlopg;G 
▪ jpz;kf;fopTfspd; vupA+l;Lif 
▪ tptrhaj;jpy; ,urhad cug;ghtid 
▪ ifj;njhopw; rhiyfspy; ,Ue;J ntspNaUk; fopTfshy; 

tsp khriljy; 
▪ Kiwaw;w mgptpUj;jp eltbf;iffs; 

04. Xyp khrilT 

Xyp khriljy; ,yq;ifapy; fhzg;gLk; kpf Kf;fpa gpur;ridahf 
fhzg;gLfpd;wJ. Xyp khriljy; vd;gJ “Nfl;Nghuhy; rfpf;f 
Kbahky; fhzg;gLk; rj;jk;”; vd tiutpyf;fzg;gLj;jg;gLfpd;wJ. 
tpUk;gjfhj> f\;lg;gLj;Jfpd;w my;yJ jPq;F juf;$ba vy;yhtif 
rj;jq;fSk; xyp khriljy; vdg;gLk;. thfd ,iur;ry;> uapy; 
tz;bfspd; rj;jk;> njhopw;rhiyfspy; ,Ue;J ntspNaWk; rj;jk;> 
kpd;gpwg;ghf;fpfspd; rj;jk; kw;Wk; nghg;gpirfs; vd;gd xyp 
khriljYf;F fhuzkhf mikfpd;wd.  ehl;by; fy;Yilf;Fk; 
,lq;fspy; gad;gLj;jg;gLk; ,ae;jpuq;fs; %yKk;> ntbg;nghUl;fs; 
%yKk; ngUk; xyp cUthfpd;wd. ,jdhy; xyp #oy; khrile;J 
tUfpd;wJ. ,yq;ifapd; kj;jpa Rw;whly; mjpfhurigapdhy; xyp 
my;yJ mjpu;T kl;lk; kf;fs; thOk; ,lj;jpYk; njhopw;rhiyfs; 
cs;s ,lj;jpYk; ru;tNjr Kiw rhu;ghf tiwaWf;fg;gl;Ls;sJ. 
,Ue;j NghjpYk; eilKiwapy; ,tw;wpid fz;Lf;nfhs;s 
Kbtjpy;iy.  Xyp kpff; $Lkhapd; Nfl;ly; jd;ikia epue;jukhf 
ghjpf;fg;gLfpd;wJ. mjpfupj;j rj;jkhdJ kdpjDf;F cau; 
,uj;jOj;jk;> jiyapb> J}f;fkpd;ik> Nfz;ikiaf; Fog;Gjy;> 
Ntiy Neuq;fspy; jlq;fis Vw;gLj;Jjy; Nghd;w tpisTfis 
jUfpd;wJ. kdpj MNuhf;fpaj;jpw;F Vw;w xyp mOj;jk; 25 – 45 
nlrpngy; MFk;. ,t;thwhd ghjpg;Gf;fis Fiwg;gjw;F rj;jk; 
Fiwe;j cau;ju ,ae;jpu> thfd ghtidia Cf;Ftpj;jy;> nghJ 
,lq;fspy; xyp vOg;Gjiy Fiwj;jy;> fy;Yilg;gpy; etpd 
Kiwfis ifahsy; Nghd;w gytpj nraw;ghLfis 
Nkw;nfhs;tjpD}lhf xyp khriltpid Fiwj;Jf; nfhs;syhk;.   

05. <uepyk; ghjpg;giljy; 
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,yq;ifapy; fhzg;gLk; kpf Kf;fpa tskhf <uepyq;fs; 
fhzg;gLfpd;wd. <u epyq;fis ghJfhg;gjw;fhd uk;rh rkthaj;jpd; 
tiutpyf;fzg;gb> <u epyq;fs; vd;gJ “ ePu;g;gFjpfs; my;yJ rJg;G 
epyk;> jho;epyg;gFjp> gOg;G epyf;fupg;gFjpfs;> ,it ,aw;if my;yJ 
nraw;ifahdjhf> epue;jukhd my;yJ epue;jukw;wjhfNth 
,Uf;fyhk;. ,q;F fhzg;gLk; ePu; epiyahdjhf my;yJ 
efu;r;rpf;Fl;gl;Lf; fhzg;gLk;. ed;dPu;> fyq;fy; ePu; my;yJ 
ctu;j;jd;ik nfhz;l ePu; fhzg;gLk;. fiuNahu ePu;g;gFjpfis 
cs;slf;fpapUf;Fk;. tw;Wg; ngUf;Ff; Fiwe;j fhyq;fspy; ,jd; 
Mok; 06 kPw;wUf;F Nkw;glhJ ,Uf;Fk;. <uepyq;fis mLj;Js;s 
Mw;Wg;gLf;if my;yJ fiuNahu tyaq;fs;> jPTfs; my;yJ 
<uepyq;fSf;Fs;Ns 6 kPw;wUf;F Nkw;gl;l Mokhd fiuNahu 
ePu;j;njhFjpfisAk; cs;slf;Fk;” capupd gy;ypd jd;ikf; nfhz;l 
<uepyq;fshdJ “efuq;fspd; gr;ir EiuaPuy;” vd 
miof;fg;gLfpd;wJ. vkJ ehl;by; 1000f;fdf;fhd <u epyq;fs; 
fhzg;gLfpd;wd. ,tw;Ws; Ge;jy Njrpa G+q;fh Vup> MiztpOe;jht 
Gfyplg;gFjp> Kj;Juh[nty Nghd;w gy Kf;fpa <uepyq;fshf 
fhzg;gLfpd;wd. IUCN Ma;tpd; gpufhuk; ,yq;ifapy; fhzg;gLk; 
<uepyq;fshdJ 03 tifg;gLj;jg;gLfpd;wJ. cs;ehl;L ed;dPu; 
<uepyq;fs; (MWfs;> mUtpfs;> Fsq;fs;) ctu; ePu; <uepyq;fs; (42 
fldPNuupfs; fhzg;gLfpd;wd. c+k;: Ge;jy> Ke;jy;> fynkl;baht 
fldPNuupfs;) kdpjdhy; cUthf;fg;gl;l <uepyq;fs; (10>000f;Fk; 
Nkw;gl;l <uepyq;fs; fhzg;gLfpd;wd.) <uepyq;fs; %ykhf 
gytpjkhd ed;ikfs; fpilf;fg;ngWfpd;wikf; Fwpg;gplj;jf;fjhFk;. 
mitahtd>  

▪ nts;sg;ngUf;fpid fl;Lg;gLj;jy;. 
▪ milay;fisj; jLj;J itj;jy;. 
▪ ePu; %yhjhuq;fis tpsq;fy;. 
▪ ePu;tho; ,dq;fSf;fhd thoplq;fshf tpsq;Fjy;. 
▪ capu;gy;tifik epyTk; ,lkhf fhzg;gly;.  
▪ jiuePupd; Fiwepug;G %yhjhukhf ,Uj;jy;. 
▪ %yg;nghUl;fs;> ,aw;if cw;gj;jpfSf;fhd %yhjhukhf 

,Uj;jy;. 
▪ Rw;Wyh kw;Wk; nghOJ Nghf;F ,lq;fshf tpsq;Fjy;.  
▪ flw;fiuNahu jpd;diy Fiwj;jy;. 
▪ fhgidj; Njf;fp itf;Fk; ,lkhf fhzg;gly;. 
▪ epykPl;G eltbf;iffs;  
▪ c+k;: mj;jpba> Kj;Juh[nty rJg;G epyq;fs; 
▪ jhtug;Nghu;it mfw;wg;gly; 
▪ c+k;: Gj;jsk; kw;Wk; njd;Nkw;F fiuNahug;gFjpfsp;y; cs;s 

tz;ly; jhtuq;fspd; mopT 
▪ ePu; khRg;gly; 
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▪ c+k;: Kj;Juh[nty> fsdp Rw;Wg;gFjp> nga;uh Vup 
▪ jpz;kf;fopTfspd; ntspNaw;wk;. 
▪ c+k;: fhry;uP> kTrhfiy ePu;Njf;fq;fspy; Fg;igfs; Nruy; 
▪ iftpidg; nghUl;fs; kw;Wk; gha;fs; Nghd;wtw;Wf;fhd 

%yg;nghUl;fSf;F <uepyq;fs; mopf;fg;gly; 
▪ ePu; kpd; trjpfis Vw;gLj;Jtjw;F <uepyq;fs; 

mopf;fg;gLfpd;wd. ,jdhy; ePu;Njf;fq;fs; ghjpf;fg;gLk; 
▪ c+k;: tpf;Nlhupah> ue;jdpfy 
▪ nghOJNghf;F kw;Wk; Rw;Wyh nraw;ghLfspd; fhuzkhf 

<uepyq;fs; ghjpf;fg;gly;. 
▪ ifj;njhopw;rhiy fopTfspd; ntspNaw;wk;. 
▪ tptrha fopTfspd; ntspNaw;wk;.  
▪ Kiwaw;w mgptpUj;jp eltbf;iffs; 
▪ c+k;: njw;F mjpNtfg;ghij mgptpUj;jp 

06. KUq;iffw;ghu; mfo;T  

,yq;ifapy; fhzg;gLk; kpf Kf;fpakhd #oy;rhu; gpur;ridfspy; 
KUq;iffy mfo;T fhzg;gLfpwJ. ,yq;ifapy; gpd;tUk; 
gpuNjrq;fspy; KUq;iffw;ghu; njhlu;fis fhzKbAk;. 

▪ aho;ghzj;jPTfspd; fiug;gFjpfs; 
▪ kd;dhu; tisf;Flh 
▪ Gj;jsf;fiu 
▪ njd; Nky; fiu (mf;Fu];] njhl;L jq;fhiy tiu) 
▪ rpd;d ghR ghiw> ngupa ghR ghiw 
▪ kl;lfsg;G fy;Kid fiu 
▪ epyhntsp – thfiu – fy;Flh fiu  
▪ mf;Fuht> fh`t> f`q;fk> kpbfk gFjpfspy; cs;ehl;L 

KUq;iffy; Ruq;fk; fhzg;gLfpd;wJ.  

mk;gyhq;nfhilapypUe;J `pf;fLit> mfq;fk> kpbfk Kjyhf 
nghy;n`d tiu fiuNahu KUq;if fw;fis Nrfupj;J tUfpd;wdu;. 
,g;gFjpfSld; Nru;j;J ghrpf;Flh> Fr;Rntsp> epyhntsp gFjpfspy; 
flw;ghu; njhlu;fis ntb itj;Jj; jfu;j;Jk; tUfpd;wdu;.  jq;fhiy 
njhlf;fk; mf;Fu];i] tiuahd gFjpapy; Rkhu; 85km ePskhd 
KUq;iffw;ghu; njhlu; fhzg;gLfpd;wJ. ,g;ghiw njhlupy; 75% 
khdit mopTf;F cl;gl;L tpl;ljhf $wg;gLfpwJ. tUlhe;jk; 7000 
njhd; KUq;iffw;ghu;fs; mfo;e;J vLf;fg;gLfpd;wd. 
,k;KUq;iffw;ghiwfshdJ gy;Yapu;fspd; tho;tplkhf miktJld;> 
mitfspd; ,dg;ngUf;fq;fSf;F Jizg;NghFk; gpuNjrq;fshfTk; 
fhzg;gLfpd;wJ. ,g;ghiwj;njhlu; gpuNjrk; Rw;Wyh Jiwf;F kpf 
Kf;fpa ,lkhf miktJld; tUkhdj;ij ngw;W jUk; gpuNjrkhfTk; 
fhzg;gLfpd;wikf; Fwpg;gpljf;fjhFk;. Mdhy; KUq;iffw;ghu; 
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njhlu;fspd; mopthdJ ,itfis ghjpg;gjhf mike;Js;sJ. 
fl;Lkhdg;gzpfSf;fhf njhlu;r;rpahd Kiwapy; KUq;iffw;ghu; 
njhluhdJ mfog;gl;L tUfpd;wJ. mk;gyhq;nfhilf;Fk; 
khj;jiwf;Fk; ,ilg;gl;l gy ,lq;fspy; KUq;iffw;ghu; 
mfo;e;njLf;fg;gl;ljdhy; cUthd gs;sq;fis fhzyhk;. 

,k;KUq;if fw;ghiwfshdJ Rz;zhk;G cw;gj;jpf;fhfTk; Vida 
rpy ifj;njhopy; eltbf;iffSf;fhfTk;> fl;Lkhd gzpfSf;fhfTk; 
mfog;gl;L tUtJld;> Kiwaw;w kPd;gpb> jpz;kf;fopTfspd; 
ntspNaw;wk;> ,urhaz gjhu;j;jq;fspd; ntspNaw;wk;> Kiwaw;w glF 
rthup Nghd;w gy;NtWgl;l eltbf;if fhuzkhf mopTf;F cl;gl;L 
tUfpd;wikf; Fwpg;gplj;jf;fjhFk;.    

 09. fhlopg;G 

,yq;ifapy; milahsg;gLj;jg;gLk; #oy;rhu; gpur;ridapy; fhlopg;G 
Kf;fpak; ngWfpd;wJ. 1850 Mk; Mz;L ,yq;ifapd; nkhj;j 
epyg;gug;gpy;; 84% fhLfs; fhzg;gl;ld. 1950 Mk; Mz;Lfspy; 
Nkw;nfhs;sg;gl;l Ma;tpd; gpufhuk; 7>200>000 Vf;fu; fhLfs; 
mopf;fg;gl;bUe;jd. ,jdhy; fhLfspd; msT 44% Mf Fiwtile;J. 
,jd; gpd;du; ehl;by; Vw;gl;l mgptpUj;jp nraw;ghLfspd; fhuzkhf 
1971 Mk; Mz;L 20% Mf fhl;L gug;G tPo;r;rpaile;jJ. 
,f;fhyg;gFjpapy; fhLfshy; %lg;gl;l gpuNjrk; 3>600>000 Vf;fu;fshf 
khwpd. 1959 Mk; Mz;L Jupj kfhtyp mgptpUj;jp jpl;lj;jpd; fPo; 
cs;s epyg;gFjpfspy; 29>000 Vf;fu; fhLfshy; %lg;gl;bUe;jJ. ,J 
1975 Mk; Mz;by; 11>400 Vf;fu;fshf Fiwtile;jJ. kfhtyp 
mgptpUj;jp jpl;lj;jpy; Nkw;nfhs;sg;gl;l FbNaw;w eltbf;if 
fhuzkhf 400>000 njhlf;fk; 750>000 Vf;fUf;F ,ilg;gl;l fhLfs; 
mopf;fg;gl;ld. ,yq;ifapd; fhl;L ts Gs;sptpguq;fspd; gb> 1881y; 
84% ck; 1981y; 25% ck; 1991y; 20% 2010y;  14%   Mf fhzg;gl;lJ. 
,Njg;Nghy; fhlopg;G tPjk; 1881y; 16% MfTk; 1981y; 80% MfTk; 
jw;NghJ 86% MfTk; fhzg;gLfpd;wJ.        

 

gapw;rp tpdhf;fs; 

1. khdpl eltbf;iffspdhy; epyj;Njhw;wk; vt;thW 
khw;wpaikf;fg;gLfpd;wJ vd;gij tpsf;Ff? 

2. #ow;njhFjpfis khw;wpkikg;gjw;F bghUj;jkhd fhuzpfis 
Muha;f? 
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