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Ma;Tr; RUf;fk;  

,yq;ifapd; tq;fhs tpupFlhtpd; fiuNahu efukhd fy;Kid gpuNjrj;jpd; gRikg; 
Nghu;itapy; Fwpg;gplj;jf;f khw;wq;fs; Vw;gl;Ls;sjhy; Rw;Wr;R+oy; rhu; gpur;rpidfs; 
mjpfupj;Js;sd. ,e;j khw;wk; ngUk;ghYk; efukakhf;fy;> kf;fs;njhif tsu;r;rp> epyepug;Gif> 
gUtfhy khWghLfs; kw;Wk; fly; kl;l cau;T Nghd;w fhuzpfshy; Vw;gLfpd;wd. ,tw;iw 
eptu;j;jp nra;tjw;Fk;> fy;Kidapd; gRikg; Nghu;it gug;gpy; Vw;gl;l khw;wj;jpd; msitg; 
gFg;gha;T nra;tjw;Fk; 1993> 2003> 2013 kw;Wk; 2023 Mk; Mz;Lfspd; nraw;iff;Nfhs; 
glq;fis ,e;j Ma;T gad;gLj;Jfpd;wJ.  ,e;j Ma;tpd; Kjd;ik Nehf;fk; fy;Kid efupd; 
jdpj;Jtkhd efu;g;Gw gz;Gfs; kw;Wk; mjpf rdj;njhif mlu;j;jp Mfpatw;iwf; fUj;jpy; 
nfhz;L> Fwpg;gpl;l fhyg;gFjpapy; fy;Kidapd; gRikg; Nghu;itapy;; Vw;gl;l khw;wq;fis 
msTuPjpahf kjpg;gpLtjhFk;.  gRikahd ,lq;fspd; tpiuthd ,og;Gf;F fhuzkhd 
fhuzpfisg; Gupe;Jnfhs;tJ kw;Wk; eptu;j;jp nra;tJ epiyahd efu;g;Gw epu;thfj;jpw;F 
Kf;fpakhdJ.  jhtu mlu;j;jp khw;wq;fisg; gw;wpa tpupthd gFg;gha;it Nkw;nfhs;tjw;F> 

,e;j Ma;T ,ay;ghf;fg;gl;l NtWghL jhtu ml;ltiz (NDVI) El;gj;ijg; gad;gLj;Jfpd;wJ.  
1993 Kjy; 2023 tiuapyhd nraw;iff;Nfhs; juT> jhtug; Nghu;it khw;wq;fspd; Nghf;Ffs; 
kw;Wk; tbtq;fis milahsk; fhz Jy;ypakhf nrayhf;fg;gl;L gFg;gha;T nra;ag;gLfpd;wJ.  

NDVI kjpg;Gfspd; gFg;gha;T 1993 Kjy; 2023 tiu jhtug; gug;gpy; Fwpg;gplj;jf;f mjpfupg;ig 

ntspg;gLj;Jfpd;wJ. Fwpg;ghf> 1993 Kjy; 2023 tiu jhtug; Nghu;itahdJ 3.3% 

mjpfupj;Js;sJ. ,e;j tsu;r;rp tpfpjq;fs; mLj;jLj;j jrhg;jq;fspy; rupitf; fhl;Lfpd;wd. 

mjhtJ> 2003 Kjy; 2023 f;F ,ilapy; 1.8% Mff; Fiwtile;Js;sJ. Mdhy; 2013 Kjy; 

2023 tiuapyhd fhyfl;lj;jpy;> jhtuq;fspd; gug;gpy; Fwpg;ghf 4.2% cau;it 
ntspg;gLj;Jfpd;wJ. ,jw;fhd Kf;fpakhf Gy;ntspfs; kw;Wk; khbtPl;Lj; Njhl;lq;fspd; 
tpupthf;fk; Kiwahd Kfhikj;Jt eltbf;iffs;> jhtug;Nghu;it Fwpj;J kf;fspd; 
tpopg;Gzu;T> myq;fhuj; jhtuq;fs; kPjhd ehl;lk;> ePu; tho; jhtuq;fspd; mjpfupg;G> 
murhq;fj;jpd; Gjpa tdtpay; jpl;lq;fs; vd;gd fhuzq;fshFk;. ,e;j fz;Lgpbg;Gfs; nfhs;if 

tFg;ghsu;fs;> efu;g;Gw jpl;lkpLgtu;fs; kw;Wk; Rw;Wr;R+oy; Mu;tyu;fSf;fhd fUtpahd NDVI 
Kiwapd; nray;jpwid vLj;Jf;fhl;Lfpd;wd. gRikg; Nghu;itahdJ efug;Gw mgptpUj;jpapd; 
ghjfkhd jhf;fq;fisj; jzpf;fTk;> fy;Kidg; gpuNjrj;jpd; epiyahd ghJfhg;G kw;Wk; 
Nkk;ghl;il cWjpg;gLj;jTk; %Nyhgha jiyaPLfspd; Kf;fpaj; Njitia ,e;j Ma;T 
typAWj;Jfpd;wJ. 
 

jpwTr;nrhw;fs;: gRikg; Nghu;it> efukakhf;fk;> kf;fs;njhif tsu;r;rp> NDVI, Rw;Wr;R+oy; 
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Abstract 

Significant changes in green cover have heightened environmental concerns at Kalmunai, a coast on Sri 

Lanka's Bay of Bengal. Rising sea levels, landfilling, urbanization, population growth, and seasonal 

changes are all major contributors to this change. This study examines the degree of green cover change 

in Kalmunai using satellite imagery from 1993, 2003, 2013, and 2023 in order to allay these worries. 

This study's main goal is to quantitatively evaluate Kalmunai's changes in green cover during the given 

time period while taking into account the town's distinctive urban features and dense population. 

Sustainable urban management depends on identifying and resolving the issues causing the quick 

disappearance of green spaces. The Normalized Difference Vegetation is used in the study. The study 

does an extensive analysis of changes in vegetation density using the Normalized Difference Vegetation 

Index (NDVI) technique. Trends and patterns in changes in green cover are found by carefully 

processing and analyzing satellite data from 1993 to 2023. The vegetation cover increased significantly 

between 1993 and 2023, according to the examination of NDVI measurements. In particular, the amount 

of green cover increased by 3.3% between 1993 and 2023. The following decades, however, saw a drop 

in growth rates, with a 1.8% drop from 2003 to 2023. There was a notable 4.2% increase in vegetation 

cover between 2013 and 2023, which was mostly caused by the growth of terraced gardens and 

grasslands as a result of good management practices, public awareness of vegetation, a preference for 

ornamental plants, an increase in aquatic plants, and new government forestry initiatives. These results 

demonstrate how useful the NDVI approach is as a tool for environmentalists, urban planners, and 

legislators. The study highlights the pressing need for calculated actions to lessen the negative effects 

of urban growth on green areas and to ensure their long-term preservation and improvement in 

Kalmunai. 
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1. mwpKfk;  



 
 

cyfkhdJ ePupdhy; R+og;gl;Ls;sijg; Nghy gRikahy; Nghu;j;jg;gl;Ls;sJ. me;j tifapy;> 
gRik vd;gJ kuq;fs;> Gju;fs;> Gw;fs;  Nghd;w jhtuq;fs; epiwe;j xU gFjp my;yJ 
Rw;Wg;Gwj;ij  Fwpf;fpd;wJ. gRikahf ,Ug;gJ vd;gJ xU ehL ,aw;if R+oiyAk; mjd; 
tsq;fisAk; mjd; Fbkf;fspd; MNuhf;fpaj;ij ghJfhg;gjpYk; kPl;nlLg;gjpYk; vt;tsT 

mf;fiw nfhz;Ls;sJ vd;gjd; gpujpgypg;gjhFk; (Bronte McClelland, 2023). ,jdbg;gilapy; 
Jupj efukakhf;fk;> rdj;njhif tsu;r;rp> epyg; gad;ghl;L khw;wk;> ifj;njhopy; Nghd;w 
fhuzq;fspdhy; cyfstpy; gRik Nghu;it Fiwf;fg;gLtjhy; Vw;gLk; fhyepiy khw;wk; 
Nghd;w kpfg; ghjfkhd tpisTfis Fiwg;gjw;fhf jw;fhyj;jpy; gRik Nghu;itapd; 
mtrpaj;ij czu;e;J cyf ehLfs; ,yl;rpa kuq;fs; eLk; jpl;lq;fs;> jPtpu tptrhak;> R+oy; 
ghJfhg;G nfhs;iffs; Nghd;w eltbf;iffspD}lhf gRik Nghu;it mjpfupg;gpy; Mu;tk; fhl;b 

tUfpd;wJ. ,e;j tifapy;> gRikg; gFjp xU jrhg;jj;jpw;F ruhrupahf 2.3 rjtPjk; 

mjpfupj;Js;sJ. ,tw;wpy; rPdh (11%) kw;Wk; ,e;jpah (7%) Kd;dzpapy; cs;sd. Mdhy; 

INuhg;gpa xd;wpak; (5%)> fdlh (4%)> u];ah (4%)> M];jpNuypah (3%)> mnkupf;fh (3%)> kw;Wk; 

nkf;rpNfh (2.5%) Mfpait ruhrupf;F Nky; cs;sjid ehrh nraw;iff;Nfhs; jutpD}lhf 

fz;lwpag;gl;Ls;sJ (Magnus Aschan, 2021). 

,yq;ifahdJ xU ntg;g kz;ly jPthf fhzg;gLtjdhy; fhLfs;> Gy;ntspfs;> rJg;G 
epyq;fs;> tptrha epyq;fs; Mfpatw;wpd; jhafkhf mike;Js;sJ. kiyfs; Kjy; flw;fiu 
tiu ,yq;ifapd; midj;J gFjpfspYk; gRik gue;J tpupe;Js;sJ. me;j tifapy;> 

,yq;ifapy; 1990 kw;Wk; 2000 f;F ,ilapy;> ruhrupahf 1.14%  tdg; gug;gpy; khw;wk; 

Vw;gl;Ls;sJ. ,J 2000 kw;Wk; 2005 f;F ,ilapy;> td khw;w tpfpjk; Mz;Lf;F 1.43% tiu 

mjpfupj;Js;sJ. nkhj;jkhf> 1990 - 2005 Mz;Lfspy;  17.7% khw;wkile;Js;sJ. 

,Ue;jNghjpYk;> 1990 fspd; KbtpypUe;J Kjd;ikahf td mopg;G tpfpjk; 35.0% Fiwe;Js;sJ 

(Srilanka Forest Department Report, 2005). mj;NjhL> ehl;by; gy;NtW mgptpUj;jp eltbf;iffs; 
kw;Wk; Vida kdpj nraw;ghLfs; fhuzkhf fhLfspd; vz;zpf;ifapy; rpy Fiwg;Gf;fs; 

Vw;gl;Ls;s NghjpYk;> 16% tiu fhLfspd; msT epr;rakhf Fiwtilatpy;iy (Presidents 

Office Report, 2023). 

Ma;T gpuNjrkhd fy;Kid gpuNjrkhdJ tq;fhs tpupFlh flw;fiuia Nehf;fp 
mike;Js;sjdhy;  ,q;F fhLfs;> Gy;ntspfs;> <uepyq;fs; Nghd;wthwhd capu; R+oypid 
nfhz;l gpuNjrkhf fhzg;gLfpd;wJ. me;j tifapy;> fy;Kidg; gpuNjrkhdJ gy gFjpfis 
cs;slf;fpapUg;gjdhy; gy;NtW epy mk;rq;fis nfhz;bUg;gNjhL rdj;njhif mjpfupg;G> 
FbapUg;G neUry;> efukakhf;fj;jpd; jhf;fk;> epyg;gw;whf;Fiw Nghd;w fhuzpfshy; ,g; gpuNjr 

gRikg; Nghu;itapy; khw;wKk; Vw;gLfpd;wJ (Naja & Kaleel, 2019). ,jd; tpisthf> ,g; 
gpuNjrj;jpy; gy ,lq;fspy; jhtug; Nghu;itahdJ $bf;Fiwe;Js;s Nghf;fpid 
nfhz;bUg;gJld; gy;NtW R+oypay; gpur;rpidfisAk;;  vjpu;Nehf;fNtz;bajhftKs;sJ. me;j 
tifapy;> ,g; gpuNjrj;jpy; gRikapy; Vw;gLk; khw;wq;fspid kjpg;gPL nra;tjpy; kw;Wk; 
,t;tha;T gpuNjrk; efu;g;GwkhfTk; rdr;nrwpthdJ mjpfkhdjhfTk; fhzg;gLtjdhy; ,g; 
gFjpapy; gRik njhlu;ghd Ma;T mtrpakhf mikfpd;wJ.  

,t;tha;tpd; gpujhd Nehf;fkhf fhzg;gLtJ fy;Kidg; gpuNjrj;jpy; gRik Nghu;itapy; 
Vw;gLk; khw;wj;jpid gFg;gha;T nra;tjhFk;. mj;Jld; ,t;tha;tpd; Jiz Nehf;fkhf 
,g;gpuNjrj;jpy; gRikg; Nghu;itapy; khw;wk; Vw;gl;L tUtjw;fhd fhuzq;fis 
fz;lwptjhfTk; fhzg;gLfpd;wJ. 

2. ,yf;fpa kPsha;T 

jw;Nghija cyfk; efukakhf;fj;ij Nehf;fp Kd;Ndwp nry;tjhy; gRikg; Nghu;it FiwTk; 
mJ rhu;e;j gpur;rpidfSk; cyfstpy; vOe;Js;sjd; mbg;gilapy; ,j;jiyg;Gj; njhlu;ghf 
rpy Ma;Tf; fl;Liufs;> fl;Liufs;> rQ;rpiffs; vd;gd ntspaplg;gl;Ls;sd. 
mt;thwhdtw;wpypUe;J ,t;tha;Tf;fhd rpy jfty;fs; jpul;lg;gl;Ls;sJ.  

Akakpo et al., (2023) Ma;thdJ efu;g;Gw tpupthf;fj;jpd; fhuzkhf efu;g;Gw gRik kw;Wk; 
tho;f;ifj; juj;jpw;F Vw;gLk; rpf;fy;fis gw;wpAk; r%f-nghUshjhu gz;Gfs;> efu;g;Gw gRik 
gz;Gfs; kw;Wk; Kf;fpaj;Jtk;> efu;g;Gw gRik Kfhikj;Jtk; kw;Wk; jpl;lkply; gw;wpa 



 
 

fUj;Jf;fis njspTgLj;JtNjhL efu;g;Gw gRikia Nkk;gLj;Jtjpy; <LgLtjw;fhd kf;fspd; 
tpUg;gj;ij tpsf;Fk; khwpfis Muha rpy gFg;gha;T gad;gLj;jg;gl;Ls;sJ. jw;NghJs;s 

80% efu;g;Gw gRikfs; ngUk;ghYk; efuj;jpd; ikag;gFjpapy; mike;Js;sd vd;gijAk;> ,e;j 
gRikg; gFjpfspd; mlu;j;jp kw;Wk; gd;Kfj;jd;ikapd; epiy xt;nthU efuj;jpd; 
khtl;lq;fspYk; tpj;jpahrkhf czug;gl;lJ vd;gijAk; Ma;T KbTfs; ntspg;gLj;Jfpd;wd. 
nghJkf;fspd; gq;Nfw;G Fiwthf ,Ug;gjhf czug;gLtNjhL cs;Su; r%fq;fSldhd 
epWtd xj;Jiog;G> fy;tp epiy kw;Wk; efu;g;Gw gRik Nkk;ghl;by; kf;fspd; <Lghl;il 
tsu;g;gjw;F gRikahf;fj;jpd; ed;ikfs; gw;wpa mwpT Nkk;gLj;jg;gl Ntz;Lk;. 

Kuroda & Sugasawa (2023) vd;w Ma;T> mlu;e;j gRikia (G+q;fhf;fs; kw;Wk; fhLfs;) tpl 
rpjwpa gRikapd; (njU kuq;fs; kw;Wk; Gju;fs;) jhf;fj;ij Muha;fpd;wJ. cau; njspTj;jpwd; 
nfhz;l nraw;iff;Nfhs; glq;fspypUe;J efu;g;Gw gRikahd ,lj;ij 
mliahsq;fz;Ls;sNjhL gRikia mz;ba gFjpfspy; nrhj;Jf;fspd; tpiy mjpfupf;fpd;w 
mNj rkak; njhiyJ}uj;jpy; rpjwpa gRik fhzg;gLk; ,lq;fspy; tpiy Fiwj;Js;sJ. 
nrhj;J gz;Gfs; kw;Wk; ,Ug;gplj;jpd; mbg;gilapy; efu;g;Gw gRik Fwpg;gplj;jf;fsT 
gd;Kfj;jd;ik ,Ug;gij ,e;j Ma;T ntspg;gLj;Jfpd;wJ.  

,jpy;> efuq;fspd; gRikahd ,lq;fspd; rpwg;G> Kf;fpaj;Jtk; KOikahf 
vLj;Jf;fhl;lg;gl;Ls;sJ. efu;g;Gw tho;f;ifapd; juj;ij Nkk;gLj;j gRikahd ,lq;fs; 
Kf;fpakhd xd;whFk; vd;gij ,t;tha;T $Wfpd;wJ. NkYk; fhyepiy xOq;FKiw> 
khRgLj;Jjy; kw;Wk; nts;sf; fl;Lg;ghL Nghd;w Rw;Wr;R+oy; mikg;G Nritfis toq;Ftjd; 
%yk; mit kdpj ey;tho;Tf;F gq;fspf;fpd;wd. ,g;gRikahd ,lq;fs; efu;g;Gw ntg;gj; 
jPTfisf; Fiwf;fTk; efukakhf;fg;gl;l R+oypy; Fspu; jPTfis cUthf;fTk; cjTfpd;wJ. 
efu;g;Gw G+q;fhf;fs; efuq;fSf;F nghUshjhu kjpg;ig toq;Ffpd;wd. mtw;wpd; mUfhikapy; 
cs;s nrhj;Jf;fspd; kjpg;G mjpfupj;Js;sJ. efuq;fspd; fhyepiy khw;wj;jpw;F efu;g;Gw 
jhtuq;fs; mbg;gilg; gq;fhw;Wfpd;wd. gRikg; gFjpfs; kw;w efu;g;Gw ,lq;fisf; fhl;bYk; 

Fiwe;j ntg;gepiyia czu KbAk; (Arellano & Roca, 2022).  

,e;jNdrpahtpd; tlf;F Rkj;jpuhtpd; yq;fhl; uPn[d;rpapd; flNyhu jhtu mlu;j;jp 

khw;wq;fspid mtjhdpg;gjhf mikfpd;w Ma;tpy; 2008 kw;Wk; 2016 epyg;gl juTfs; NDVI 
kjpg;Gfis fzf;fpl gad;gLj;jg;gl;lJld; flw;fiu gFjpapy; jhtu mlu;j;jpia kjpg;gpl 

epyg;glq;fs; kw;Wk; NDVI Kiw vd;gd gad;gLj;jg;gl;Ls;sd. ,q;F mlu;j;jpapy; khw;wk; 
Vw;gl;likf;F rJg;G epyq;fs; kPd; Fsq;fshf khw;wg;gl;lJ> fupf;fhf rJg;G epy kuq;fs; 

ntl;baJ Nghd;w epyg; gad;ghl;L khw;wq;fNs fhuzkhFk; vd fUJfpwhu; (Sumatera, 2019).  
mNjNghy nghUk;ghYk; efu;g;Gw gFjpapy; gRik FiwTf;F fl;llg;gFjpfspd; tpupthf;fk;> 
fhl;Lts Ruz;lypdhy; Vw;gl;l jupR epy mjpfupg;G> Fiwe;j kiotPo;r;rp Nghd;wd 

fhuzq;fshf mikfpd;wd (Begum et al., 2023). 

Koricho & Song (2021) Ma;thdJ vj;jpNahg;gpahtpy; Nju;e;njLf;fg;gl;l efuq;fspy; gRik 
cs;fl;likg;ig Muha;e;J Nkk;gLj;Jtjw;fhf Nkw;nfhs;sg;gl;lJ. ,jd; %yk; rpy gFjpfs; 
ed;F gRikahditahfTk; ,d;Dk; rpy gFjp Fiwe;jsT gRik nfhz;ljhfTk; 
fhzg;gLfpd;wJ. ,e;j Ma;thdJ gRik Fiwthf cs;s gFjpspy; Kfhikj;Jtj;jpd; 
mtrpak; gw;wp NgRfpd;wJ. mj;Jld; 2004 Mk; Mz;L ,e;jpag; ngUq;fly; G+fk;gk; kw;Wk; 
Rdhkp Vw;gLj;jpa Nrjj;jpw;Fg; gpwF Nkw;F Mr;Nrapd; flw;fiug; gFjpapy; jhtu mlu;j;jpapy; 

Vw;gl;l khw;wq;fis Ma;T nra;a OLI nraw;iff;Nfhs; glq;fs; gad;gLj;jg;gl;Ls;sJ. ,q;F 

jhtu mlu;j;jpapy; Vw;gl;l khw;wq;fis fz;lwpa NDVI (Normalized Difference Vegetation Index) 

gFg;gha;T> Gs;sptptu Kiwfs; gad;gLj;jg;gl;Ls;sd (Farhan & Setiaji, 2023). 

efu;g;Gwq;fspy; jhtuq;fs; ,y;yhjJ efu;g;Gw ntg;gj; jPit epWTtjw;F gq;fspg;gNjhL 
FbapUg;ghsu;fSf;F ntg;g mOj;jj;ij mjpfupf;fpd;wJ. NkYk;> ,jd; jhf;fk; NehAw;w 
jd;ik> ,wg;Gf;F toptFf;fpd;wJ. vdNt> efu;g;Gw ntg;gj;ijf; Fiwf;f> (Fwpg;ghf 
efukakhf;fy;> khDltpay; ntg;gkakhjy;> ntg;g miyfspd; mjpu;ntz; jPtpuk;) Mfpatw;wpd; 

gpd;dzpf;F vjpuhd jzpf;Fk; cj;jpfs; Njitg;gLfpd;wd. ,e;j kjpg;gha;tpy;> gRikia 
mjpfupf;f cs;fl;likg;gpy;; Nkw;nfhs;s Ntz;ba Kfhikj;Jt eltbf;iffs; gw;wp ftdk; 

nrYj;Jfpd;wJ (Wong et al, 2021). me;jtifapy;> Kiwahd Kfhikj;Jt eltbf;iffs;> 



 
 

jhtug;Nghu;it Fwpj;J kf;fSf;F tpopg;Gzu;T toq;fy;> murhq;fj;jpd; Gjpa tdtpay; 
jpl;lq;fs;> nkhl;il khbg;gapu;r;nra;ifapid mjpfupj;jy; Nghd;w eltbf;if %yk; 

jhtug;Nghu;itapid ghJfhf;f KbAk; (Begum et al., 2023). ,e;efu;g;Gw gRikapd; ,Ug;gpid 

gFg;gha;T nra;tjw;fhf GIS Kiwfspid gad;gLj;Jfpd;wJ. ,q;F  kuq;fs;> Gju;fs; kw;Wk; 

gpw efu;g;Gw ,Ug;Gf;fis milahsq;fhd GIS Application gad;gLj;jg;gl;Ls;sJ (Avdagić et 

al., 2023).  

 

3. Ma;T Kiwapay; 

3.1 Ma;T gpuNjrk;  

fpof;fpyq;ifapd; njd; fPo; gpuNjrj;jpd; mk;ghiw khtl;lj;jpYs;s fy;Kid khefukhdJ 

tl mfyhq;F 7o 25’ 00” fpof;F nel;lhq;F 81o 49’ 00”  ,ilapy; mike;Js;sJ. ,jid 
Gtpapay; uPjpahf Nehf;Fk; NghJ> tlf;Nf - kl;lf;fsg;G khtl;lk;> fpof;Nf - tq;fhs tpupFlh> 
njw;Nf - fhiujPT gpuNjr rig> Nkw;Nf - rk;khe;Jiw> ehtpjd;ntsp gpuNjrq;fis 
nfhz;like;Js;sJ.  

fy;Kid khefukhdJ gyjug;gl;l gFjpfisf; nfhz;bUg;gjdhy; mJ gy Rw;Wr;R+oy; 
mikg;Gfs; kw;Wk; tskhd fyhr;rhu ghuk;gupak; nfhz;l Xu; gpuNjrkhf fhzg;gLfpd;wJ. 
me;j tifapy;> ,g;gpuNjrj;jpd; epyg;gug;ghdJ flNyhu rkntspfisAk; caukhd 
gFjpfisAk; nfhz;Ls;sJ. ,it kzy; epiwe;j flw;fiufs;> <uepyq;fs; kw;Wk; efu;g;Gw 
kz;lyq;fshf fhzg;gLtNjhL fly; mupg;G kw;Wk; epyepug;Gif Nghd;wtw;why; ,it 
Rw;Wr;R+oy; khw;wq;fSf;F Mshfpd;wd. mj;NjhL> ,g;gpuNjrkhdJ tq;fhs tpupFlhtpy; Vw;gLk; 
gUtkioapd; jhf;fj;jhy; <ukhd kw;Wk; twz;l ntg;gkz;ly fhyepiyia mDgtpf;fpd;wJ. 
efu;g;Gw epyg;gug;G> FbapUg;G> tzpfk; kw;Wk; njhopy;Jiw kz;lyq;fs;> mjpf kf;fs; njhif 
mlu;j;jpf;F nfhz;l gpuNjrkhf fhzg;gLtjdhy; nghUshjhu uPjpahf Ntfkhf 
efukakhfpAs;sJ. ,jdhy; gRikahd ,lq;fis guhkupg;gjpy; gy;NtW rthy;fs; 
vjpu;nfhs;fpd;wJ.  

fy;Kid gpuNjrk; gy;NtW jhtuq;fs; kw;Wk; tpyq;fpdq;fisf; nfhz;Ls;sJ. ,jpy; 
jdpj;Jtkhd fiuNahu jhtuq;fs; kw;Wk; gwitfs; cs;slq;Ffpd;wd. mj;NjhL> cs;Su; 



 
 

R+oypd; xl;Lnkhj;j MNuhf;fpak; kw;Wk; epiyj;jd;ikia NgZtjpYk; gy;Yapu; kw;Wk; 
#ow;njhFjpapd; Nritfis toq;FtjpYk; efuj;jpw;Fs; cs;s gRikg; Nghu;it 
Kf;fpakhfpd;wJ. ,t;thwhd Rw;Wr;R+oy; Kf;fpaj;Jtk; ,Ue;jNghjpYk; epyr; rPuopT> gRikahd 
,lq;fspd; ,og;G Nghd;w rthy;fis vjpu;nfhs;fpd;wJ. ,t;thwhd khw;wq;fis kjpg;gpLtij 
,e;j Ma;T Nehf;fkhff; nfhz;Ls;sJ. 

glk; 01: Ma;Tg;gpuNjrk;  

Source: 10.8 nkd;nghUspid gad;gLj;jp fzpdpahy; tiuag;gl;Ls;sJ. 

 

3.2 juT Nrfupg;G Kiw 

3.2.1 nra;kjpg;glj; njhFjp (Satellite Imagery) 

40 tUl fhyg;gFjpapy; gRikg; Nghu;itapy; Vw;gl;l gRik Fiwg;Gfis gFg;gha;T nra;a 

1993> 2003> 2013 kw;Wk; 2023 Nghd;w ehd;F Mz;Lfspd; Landsat glq;fs; Aidnll; ];Nll;]; 

Gtpapay; Ma;T (USGS) mjpfhuG+u;t ,izajsj;jpypUe;J (earthexplorer.usgs.gov) gjptpwf;fk; 
nra;ag;gl;lJ. 

ml;ltiz 1 : Landsat nra;kjpg;glk; juT tpguq;fs;  

Year Image Type Date Cloud Type 

1993 Landset - 5 07.04.1992 5% 

2003 Landset - 7 13.03.2003 5% 

2013 Landset - 8 24.09.2013 5% 

2023 Landset - 9 05.04.2023 5% 

Source: b[pl;ly; jutpidg; (Digital  Data) gad;gLj;jp Ma;thsu;fshy; tiuag;gl;lJ. 

 

3.2.2 Cropping Image 

,e;j Ma;tpy; Nkw;nfhs;sg;gLk; Kd;nrayhf;f nray;Kiwfspy; xd;W Cropping Image MFk;. 

Cropping Image vd;gJ Muha;r;rp gFjpf;F Vw;g glg;gFjpia fl;Lg;gLj;jp ikag;gLj;Jtij 
Nehf;fkhff; nfhz;Ls;sJ. $Ljyhf> ntl;Ljy; nrayhf;fk; gFg;gha;tpw;F gq;fspf;fpd;wJ. 

nghJthf>  Landsat glj;jutpd; msT ngupastpy; cs;sJ. vdNt> ,e;j nray;Kiw 
glg;gFjpia NghJkhd msthf khw;wp juT nray; Mf;fj;jpd; NghJ epidtf jpwid 
Fiwf;Fk;. 

 

3.2.3 Normalized Difference Vegetation Index (NDVI) 

,e;j Ma;tpy; 1993> 2003> 2013 kw;Wk; 2023 Mk; Mz;Lfspy; vLf;fg;gl;l nraw;iff;Nfhs; 
glq;fspd; mbg;gilapy; xU Fwpg;gpl;l gFjpapy; cs;s jhtug; Nghu;it khw;wq;fspd; 

gFg;gha;Tf;F gad;gLj;jg;gLk; Kjd;ik Kiwahd NDVI nlyup];fh kw;Wk; rh];kpl;Nlh 
Nghd;w Ma;Tfspy; ,J xU kjpg;Gkpf;f fUtp vd;W $wg;gl;lJ. ,jd; %yk; tuyhw;W jhtu 
epiyikfis Gupe;J nfhs;tNjhL mjd; jw;Nghija epiyia fz;fhzpf;fTk; mjd; 

vjpu;fhyk; gw;wpa fzpg;Gfis cUthf;fTk; cjTfpd;wJ. G+kpapd; Nkw;gug;gpy; NDVI MdJ 
jhtu tho;f;ifapd; mlu;j;jp kw;Wk; ,Ug;G gw;wpa Ez;zwpTfis toq;Fk; jhtuf; FwpaPlhf 



 
 

nray;gLfpd;wJ. mj;Jld;> ,e;j NDVI  jhtuq;fspd; gRikia mstpl gad;gLtNjhL jhtu 
mlu;j;jpiag; Gupe;Jnfhs;tjw;Fk; jhtu MNuhf;fpaj;jpy; Vw;gLk; khw;wq;fis kjpg;gpLtjw;Fk; 

gaDs;sjhf ,Uf;Fk;. ghuk;gupa ghzpapy; rptg;G (R) kw;Wk; mUfpYs;s mfr;rptg;G (NIR) 

kjpg;GfSf;F ,ilNaahd tpfpjkhf NDVI fzf;fplg;gLfpd;wJ. ,e;j NDVI vspa fzpj 
rkd;ghl;bd; mbg;gilapNy fzf;fPLfis Nkw;nfhs;fpd;wJ. gpd; ,J %y nraw;iff;Nfhs; 
juit jhtu FwpaPLfshf khw;Wfpd;wJ. 

 

            NIR – Reflectance value of infra – Red band 

             RED – Reflectance value of the Red band 

Landsat glq;fSf;fhd NDVI If; fzf;fplg; gad;gLj;jg;gLk; Band fs; NtWgl;lit. ,e;j 

Ma;tpy;> Landsat 5, Landsat 7, Landsat 8, Landsat 9 Nghd;w Band fs; gad;gLj;jg;gl;ld. ,jd;gb> 

Landsat 5, Landsat 7 nraw;iff;Nfhs; glq;fSf;fhd NDVI If; fzf;fpl Band 4 – Band 3 / Band 

4 + Band 3 vDk; rkd;ghLk; Landsat 8, Landsat 9 nraw;iff;Nfhs glq;fSf;fhd NDVI If; 

fzf;fpl Band 5 – Band 4 / Band 5 + Band 4 vDk; rkd;ghLk; gad;gLj;jg;gLfpd;wd. 

3.2.4 Ma;T topKiw (Research Procedure) 

NIR – RED 

              

NIR + RED 

 

 

NDVI = 

NDVI rkd;ghlhdJ NIR ,y; ,Ue;J Red band If; fopj;J tUk; ngWkhdj;ij NIR 

cld; Red band I $l;b tUk; ngWkhdj;jhy; tFg;gjd; %yk; ngwg;gLfpd;wJ. 



 
 

 

 

fy;Kidg; gpuNjrj;jpd; efukakhjypd; gpd;dzpapy; jhtug; Nghu;it khw;wq;fis fz;lwptjpy; 

Band Composite  glq;fs; gy ed;ikfis toq;Ffpd;wd. ,e;j ed;ikfs; efukakhf;fy; 
fhuzkhf jhtug; Nghu;it khw;wq;fspd; fhl;rp kw;Wk; gFg;gha;T rhd;Wfis toq;Ffpd;wd. 

Band Composite  gy epwfyit BAND fis xUq;fpizf;fpd;wd. mit mUfpy; cs;s mf 
rptg;G tuk;gpy; cs;sit cl;gl ,J jhtu MNuhf;fpaj;Jf;F mjpf czu;jpwd; nfhz;lJ. 
,J gy;NtW tifahd epyg;gug;GfSf;F ,ilapy; ghFghL fhl;Lk; jpwid Nkk;gLj;Jfpd;wJ. 
efu;g;Gwq;fspy; Kd;dpiyapy; jhtu khw;wq;fis vspjhf fz;lwpa cjTfpd;wJ. 

3.3 juTg; gFg;gha;T  

juTg; gFg;gha;tha;thdJ ,ay;ghf;fg;gl;l NtWghL jhtu gFg;gha;T ml;ltizapd; 

gFg;gha;T NDVI ia 1993> 2003> 2013 kw;Wk; 2023 Mz;LfSf;F ,ilapy; fy;Kidg; 

gpuNjrj;jpy; jhtuj;jpy; Vw;gl;l khw;wq;fis Muha;tjw;F NDVI Kiwapy; fhzg;gLk; 
rkd;ghl;bid gad;gLj;jp Nkw;nfhs;sg;gLfpd;wJ. NkYk;> ,e;j gFg;gha;T jhtuq;fspd; 
khw;wq;fs; gw;wpa Ez;zwpTfisg; ngw cjTtJld; jhtuq;fspd; MNuhf;fpak; kw;Wk; 
ghJfhg;G Mfpatw;iw mstpl gad;gLfpd;wJ. 

United States Department Of Agriculture  fUj;Jg; gb> “,ay;ghf;fg;gl;l NtWghL jhtu 

ml;ltiz (NDVI) vd;gJ epyg;gug;gpy; cs;s jhtuq;fspd; msT kw;Wk; tPupaj;jpd; mstPL 

MFk;. NkYk;> NDVI ,lQ;rhu;e;j fyg;Gg; glq;fs; ntWk; kz;zpypUe;J gr;irj; jhtuq;fis 

Landsat 5 TM 1993 

Data Pre-Processing (Re-Projection, Geometric & Atmosphere 

Corrections, Layer Stacking and Subsetting) 

Landsat 7 ETM 2003 Landsat 8 OLI 2013 Landsat 9 TIR 2023 

CLIP (KMC AREA) 

Composite BAND 

Raster Calculator (NDVI) 

Reclassifying 

Natural Break – 5 Classes 

Area Calculation (%) 

Raster to Polygon 

Classes Extraction (SQ KM) and Export 

 

glk; 2: Ma;tpd; topKiwfisf; fhl;Lk; gha;r;ry; Nfhl;L tpsf;fg;glk; 



 
 

kpf vspjhf NtWgLj;jpf; fhl;Ltjw;fhf cUthf;fg;gl;ld. nghJthf> NDVI kjpg;Gfs; -1.0 
Kjy; 1.0 tiuapy; ,Uf;Fk;. Nkfq;fs; kw;Wk; ePiuf; Fwpg;gJ vjpu;kiw kjpg;Gfshf ,Uf;Fk;. 
ntw;W kz; G+[;[pak; njhlf;fk; Neu;kiw kjpg;Gfshf ,Uf;Fk;. mupjhd jhtuq;fs; (0.1 - 0.5) 

Kjy; mlu;j;jpahd gr;ir jhtuq;fs; 0.6 tiuahf NDVI ,d; mjpf Neu;kiw kjpg;Gfs; 

fhzg;gLk;.” 

mj;NjhL> ed;F mwpag;gl;l kw;Wk; gutyhfg; gad;gLj;jg;gLk; NDVI vd;gJ gr;irj; 
jhtuq;fis mstpLtjw;fhd vspa kw;Wk; gaDs;s FwpaPlhFk;. ,J rptg;G miyePsq;fspy; 
FNshNuhgpy; cwpQ;RjYld; mUfpYs;s mfr;rptg;G miyePsq;fspy; gr;ir ,iyr; rpjwiy 

,ay;ghf;Ffpd;wJ. “NDVI ,d; kjpg;G tuk;G -1 Kjy; 1 tiu cs;sJ. ,jpy; NDVI ,d; vjpu;kiw 
kjpg;Gfs; (mUfpy; tUk; kjpg;Gfs; -1) jz;zPUf;F xj;jpUf;Fk;. G+[;[paj;jpw;F neUf;fkhd 
kjpg;Gfs; (-0.1 Kjy; 0.1 tiu) nghJthf ghiw> kzy; my;yJ gdpapd; jupRg; gFjpfSf;F 
xj;jpUf;Fk;. Fiwe;j> Neu;kiw kjpg;Gfs; Gju; kw;Wk; Gy;ntspiaf; Fwpf;fpd;wd (Njhuhakhf 
0.2 Kjy; 0.4 tiu)> mjpf kjpg;Gfs; kpjkhd kw;Wk; ntg;gkz;ly kiof;fhLfisf; 

Fwpf;fpd;wd (sentinelhub, 2017). 

NDVI KiwahdJ jhtuq;fs;; Fzhjpraq;fapd; gb> ntt;NtW tuk;G kjpg;Gfshd -0.1> -0.09> 

0.14> 0.06> 0.28> 0.35 kw;Wk; 0.5 Nghd;wtw;iw fhl;Lfpd;wJ. ,jdhy; NDVI tiuglj;ij 

tifg;gLj;j Ma;Tfspy; Natural breaks (jenks) Kiwapd; NDVI Class Range fs; gad;gLj;jg; 

gLfpd;wJ (Perminder Singh & Ovis Javeed, 2021).  vdNt> Perminder Singh & Ovis Javeed 

vd;gtu;fs; ,e;jpahtpd; fh];kPu; efupd; epyg;gug;G khw;wq;fspd; mbg;gilapyhd NDVI kjpg;gPl;L 

Ma;tpy; NDVI tiuglj;ij tifg;gLj;j gad;gLj;jpa Natural breaks (jenks)  Kiwapid ,e;j 

Ma;tpy;; NDVI tuk;Gfisg; tifg;gLj;j gad;gLj;jg; gl;Ls;sJ. ,J vq;fs; Ma;Tg; 
gpuNjrj;jpd; jdpj;Jtkhd Njitfs; kw;Wk; gz;Gfisg; ntspg;gLj;j nghUj;jkhf cs;sJ. 

 

ml;ltiz 2: epyj;jpw;F nghUj;jkhd NDVI epw tuk;Gfs; (Colour Ranges) 

 

 

Source: ArcGIS 

10.8 

nkd;nghUisg; gad;gLj;jp cUthf;fg;gl;lJ. 

 
4. gFg;gha;Tk; fye;JiuahlYk; 

4.1 fy;Kid gpuNjrj;jpd; 1993 – 2003 Mk; Mz;LfSf;fhd NDVI  gFg;gha;T 

tFg;G (Class) NDVI Colour Ranges 

ePu; epiyfs; rptg;G epwk; 
 

jupR epyk; nrk;kQ;rs; epwk; 

FbapUg;G gFjp kQ;rs; epwk; 
 

mupjhd jhtug; gFjp ntspu; gr;ir epwk; 
 

mlu; jhtug; gFjp mlu; gr;ir epwk; 
 



 
 

NDVI tiuglkhdJ epw msitg; gad;gLj;jp jhtuq;fspd; mlu;j;jp epiyiaf; fhl;Lfpd;wJ. 
,q;F mlu; gr;ir Kjy; nrk;kQ;rs; kw;Wk; rptg;G epwq;fs; cs;spl;l gy epwq;fs; tiuapyhd 

epw tuk;Gfs; (Colour Range) cs;sd. ,t; tiuglj;jpy; mlu; gr;ir epwj;jpy; fhl;lg;gLk; 

gFjpfs; cau; NDVI kjpg;Gfspid nfhz;Ls;sJ. me;j tifapy;> mlu; gr;ir epwj;jpy; fhl;rpg; 
gLj;jg;gLtJ gRikg; gFjpfis  Fwpf;fpd;wJ. mj;NjhL> ,t; tiuglj;jpy; ntspu; gr;ir 
epwg; gFjpfs; mupjhd jhtu kjpg;Gfisf; Fwpf;fpd;wJ. ,it ed;F guhkupf;fg;gl;l tptrha 
epyk;> Gju;fs;> fyg;G jhtuq;fs;> nropg;ghd Gy;ntspfs; cs;spl;l mlu;j;jp Fiwe;j jhtug; 
gFjpiaf; nfhz;bUf;fyhk;. mNjNghy;> kQ;rs; epwg;gFjpfshy; fhl;lg;gLtJ efu;g; gFjpiaf; 
Fwpf;fpd;w mNjNtis nrk;kQ;rs; epw gFjpfshy; fhl;rpg;gLj;jg;gLtJ jhtukw;w my;yJ 
jupR epyg;gFjpiaf; Fwpf;fpd;wJ. NkYk;> rptg;G epwj;jpy; fhzg;gLk; gFjpfs;  ePu;epiyfisf; 
Fwpf;fpd;wd. 

glk; 3: fy;Kidg; gpuNjrj;jpd; 1993 – 2003 Mk; Mz;LfSf;fhd NDVI tiuglk; 

me;j tifapy;> fy;Kid gpuNjrj;jpy; 1993 ,d; NDVI tiuglj;jpy; tlf;Fg; gFjpahdJ 
Kjd;ikahf nrk;kQ;rs; epwj;jpYk;> rpwpasT kQ;rs;> ntspu; gr;ir epwj;jpYk; cs;sJ. ,q;F 
nrk;kQ;rs; epwkhdJ jhtukw;w my;yJ jupR epyg; gFjpapidAk; rpwpasT kQ;rs; epwkhdJ 
rkPgj;jpy; FbapUg;G gFjpfshf cUthfpa gFjpahFk;. mj;NjhL ntspu; gr;ir epwkhdJ 
Fiwe;jsthd mupjhd jhtuq;fisf; nfhz;l gFjpahff; fhzg;gLfpd;wJ. ,t;thwhf> fpof;Fg; 
gFjpapy; mjpfsT kQ;rs; epwKk; kpff; Fiwe;jsT nrk;kQ;rs; epwKk; fhzg;gLfpd;wJ. me;j 
tifapy;> mjpfsT FbapUg;G gFjpfSk; kpff; Fiwe;jsT jupR epyg; gFjpfisAk; 
nfhz;Ls;sJ. mNjNghy> njw;F gFjpia Nehf;fpdhy; mjpfsT mlu; gr;ir epwkhdJ mlu;e;j 
jhtug;Nghu;itf; nfhz;l gFjpahFk;. ,it rpwpasT tdg; gFjp> tay;ntspfs;> Gy;ntspfs; 
nfhz;l mlu;e;j gRikg; gFjpahFk;. NkYk;> rptg;G epwj;ijf; nfhz;l Nkw;F gFjpahdJ 

ePu;epiyfisf; Fwpf;fpd;wJ. ,it Marandi Kulam, Vidnai Kulam, Periya Kulam, Alvan Kulam, 

Diriline Kulam Nghd;w rpwpa ePNue;J gpuNjrj;ijAk; nfhz;l gFjpahFk;. mj;NjhL> kj;jpa 
gFjpahdJ mjpfsT kQ;rs; kw;Wk; rpwpasT mlu; gr;ir epwg; gFjpahy; fhl;rpg;gLj;jg; 
gLtJ efu;gFjpiaAk; Fiwe;jsT jhtug;Nghu;itiaAk; nfhz;l gFjpahFk;. 

1993 2003 



 
 

,e;j jfty; gpupj;njLf;fg;gl;l NDVI juT glk; 3 ,y; fhl;rpg;gLj;jg;gl;Ls;sJ. ,t;thwhf> 1993 
Mk; Mz;by; fy;Kid gpuNjrj;jpd; ePu;epiyahdJ 1.2 fp.kP gug;gstpy;  fhzg;gLfpd;wJ. ,J 

nkhj;jg;gug;gpy; 5.5% MFk;. FbapUg;Gg; gFjpahdJ 8.4 fp.kP Mf fhzg;gLfpd;wJ. ,J 

nkhj;jj;jpy; 37.5%  MFk;. mj;NjhL> jupR epyk; 4.5 fp.kP gug;gsit cs;slf;fpaJ. ,J 

nkhj;jj;jpy; 19.8%  MFk;.  NkYk;> jhtug; Nghu;itapy; 4.7 fp.kP  gug;gpy; mupjhd jhtuq;fSk; 

3.6 fp.kP gug;gpy; mlu;e;j jhtuq;fSk;  nfhz;Ls;sJ. ,it  nkhj;j gug;gpy; 21.1% ,  16.1%  
MfTk; fhzg;gLfpd;wJ.  

RUf;fkhf> 1993 Mk; Mz;by; fy;Kid gpuNjrj;jpd; nkhj;j gug;gstpy; jhtuq;fs; 37.2% 

MFk;. NkYk;> 62.8% epyk; jhtukw;w gFjpfshFk;. ,q;F 5.5% ePu;epiyfis 
nfhz;Ls;sJ(ml;ltiz 3). 
 

ml;ltiz 3: 1993 – 2003 Mk; Mz;Lfspy; fy;Kidg; gpuNjrj;jpd; NDVI kjpg;Gfspd; guk;gy; 

tFg;G (Class) NDVI Colour Ranges Area (rJu fp.kP) 

1993 2003 

ePu; epiyfs; rptg;G epwk; 
 1.2 1.6 

jupR epyk; nrk;kQ;rs; epwk; 
4.5 4.9 

FbapUg;G gFjp kQ;rs; epwk; 
 8.4 6.5 

mupjhd jhtug; gFjp ntspu; gr;ir epwk; 
 4.7 6.0 

mlu; jhtug; gFjp mlu; gr;ir epwk; 
 3.6 3.6 

Source: ArcGIS 10.8 nkd;nghUisg; gad;gLj;jp cUthf;fg;gl;lJ. 

,jdbg;gilapy;> 2003 Mk; Mz;Lf;fhd NDVI tiuglkhdJ 1993 Mk; Mz;L tiuglj;jpy; 
,Ue;J njspthf NtWgLtij fhzKbAk;. ,J jhtuq;fspd; gug;gpy; mjpfsthd khw;wq;fis 
vLj;Jf; fhl;Lfpd;wJ. ,j;juthdJ  glk; 3 ,y; fhl;rpg;gLj;jg; gl;Ls;sJ.  

me;j tifapy;> fy;Kid gpuNjrj;jpy; 2003 ,d; NDVI tiuglj;jpy; tlf;Fg; gFjpahdJ 
Kjd;ikahd nrk;kQ;rs; epwkhdJ jhtukw;w jupR epyg; gFjpapidAk;> Fiwe;jsthd kQ;rs; 
epwkhdJ rkPgj;jpy; FbapUg;G gFjpfshf cUthfpa gFjpAk;> mj;Jld; rpwpasT mupjhd 
jhtuq;fisf; nfhz;l gFjpahff; fhzg;gLfpd;wJ. ,t;thwhf> fpof;Fg; gFjpapy; mjpfsT 
mupjhd jhtug; Nghu;itAk;> Fiwe;jsT FbapUg;G gFjpfSk; kpff; Fiwe;jsT jupR epyg; 
gFjpfisAk; nfhz;Ls;sJ. mNjNghy> njw;F gFjpia Nehf;fpdhy;> mlu;e;j jhtug;Nghu;itf; 
nfhz;l gFjpahFk;. ,it tdg; gFjp> tay;ntspfs;> Gy;ntspfs; nfhz;l mlu;e;j gRikg; 
gFjpahFk;. NkYk;> Nkw;F gFjpahdJ mjpfsT ePu;epiyapidAk; jupR epyq;fisAk; 
Fwpf;fpd;wJ.   ,jpy; kj;jpa gFjpahdJ mjpfsT mlu; kw;Wk; mupjhd jhtug; Nghu;itiaAk;  

Fiwe;jsT jupR epyg; gFjpapidAk;; nfhz;Ls;sJ. ,e;j jfty; gpupj;njLf;fg;gl;l NDVI juT 

glk; 3 ,y; fhl;rpg;gLj;jg;gl;Ls;sJ. 2003 Mk; Mz;L ,g;gpuNjrj;jpy; ePu;epiyfs; 1.6 fp.kP 

Mff; fhzg;gLfpd;wJ. ,J nkhj;jg;gug;gpy; 7.2% MFk;. ,Ug;gpDk; jupR epykhdJ 4.9 fp.kP 

Mf tpuptile;Js;sJ. ,J nkhj;j epyg;gug;gpy; 21.7% Mf fhzg;gLfpd;wJ.  mj;Jld; fl;blg; 

gFjpahdJ 6.5 fp.kP fhzg;gLfpd;wJ. ,J nkhj;jg;gug;gpy; 28.7% Mf fhzg;gLfpd;wJ. NkYk;> 

6 fp.kP gug;gpy; mupjhd jhtuq;fSk; 3.6 fp.kP gug;gpy; mlu;e;j jhtuq;fSk; fhzg;gLtNjhL 

,it nkhj;j gug;gpy; 26.4%> 15.9% ck; Mf fhzg;gLfpd;wJ.  



 
 

2003 kw;Wk; 1993 ,d; NDVI tiuglq;fSf;F ,ilNa xg;gpl;L Nehf;Fk; NghJ Fwpg;gplj;jf;f 
khw;wq;fis mtjhdpf;f $bajhAs;sNjhL fle;j 10 Mz;Lspy; jhtug; Nghu;itapy; Vw;gl;l 

khw;wq;fisAk; fhz Kbfpd;wJ. fy;Kid gpuNjrj;jpy; 1993 ,d; NDVI tiuglj;jpy; 
Fwpg;gpl;l tUlj;jpy; jhtuq;fspd; MNuhf;fpak; kw;Wk; guty; gw;wpa njspthd tpsf;fj;ij 
toq;Ffpd;wJ. ,J cs;Su; R+oypd; epiy gw;wpa Ez;zwpTfisAk; toq;Ffpd;wJ. jhtu 
ciwfspd; ,af;ftpaiyg; Gupe;J nfhs;s cjTfpd;wNjhL epyg; gad;ghL> jhtuq;fs; kw;Wk; 
fhyg;Nghf;fpy; kdpj eltbf;iffspd; jhf;fk; Mfpatw;wpy; Vw;gLk; khw;wq;fisf; 
fz;fhzpg;gjw;fhd kjpg;G kpf;f Fwpg;G Gs;spahf ,e;j tiuglk; nray;gLfpd;wJ (glk; 3). 

RUf;fkhf> 2003 ,y; fy;Kid gpuNjrkhdJ mjd; nkhj;j gug;gpy; 42.3% gFjpfspy; 

jhtuq;fspd; tpupthd guk;giyf; nfhz;bUe;jJld; kPjKs;s 57.7%  jhtukw;w gFjpfis 

nfhz;Ls;sJ. 1993 ,y; ,Ue;J 2003 Mk; Mz;LfSf;Fs;; NDVI tiuglq;fspy; 

fhl;rpg;gLj;jg;gl;Ls;sjd; gb> ,g;gFjpapy; jupR epykhdJ 1.9% MfTk; jhtu gug;ghdJ 5.1% 

MfTk; mjpfupj;Js;sNjhL FbapUg;G gFjpahdJ 8.8%  My; Fiwe;Js;sikapidAk; 

fhzKbfpd;wJ. 

 

4.2 fy;Kid gpuNjrj;jpd; 2013 – 2023 Mk; Mz;LfSf;fhd NDVI  gFg;gha;T 

2013 Mk; Mz;L NDVI tiuglkhdJ 2003 Mk; Mz;L tiuglj;jpypUe;J NtWgLtij glk; 
4 MdJ njspthf fhl;Lfpd;wJ. Fwpg;ghf> ,g;gpuNjrj;jpy; jhtug;Nghu;itapy; ,lk;ngw;w 
mjpfsthd khw;wg; Nghf;Ffis ,J Fwpf;fpd;wJ.  fy;Kid gpuNjrj;jpd; 2013 Mk; Mz;L 

NDVI  tiuglj;jpd; tlf;Fg; gFjpapy; mjpfsT jupR epyg; gFjpAk; jhtug; Nghu;itia tpl 
Fiwe;jsT FbapUg;G gFjpiaAk; nfhz;Ls;sJ. fpof;Fg; gFjpapy; mjpfsT FbapUg;G 
gFjpAk; Fiwe;jsT jupR epyg; gFjpiaAk; kpff; Fiwe;jsT jhtug; Nghu;itiaAk;;  
nfhz;Ls;sJ. njw;Fg; gFjpahdJ mjpfsthd jhtug; Nghu;itiaAk; FbapUg;G gFjpiaAk; 
Nkw;Fg; gFjpahdJ ePu;epiyiaAk; FbapUg;G gFjpiaAk; Ijhd msT jhtug; Nghu;itiaAk; 
nfhz;Ls;s mNj Ntis  kj;jpa gFjpahdJ nrwpthdsT jhtug; Nghu;itiaAk; FbapUg;G 
gFjpiaAk;; nfhz;Ls;sjhf fhzg;gLfpd;wJ. 

2013 kw;Wk; 2003 ,d; NDVI tiuglq;fSf;F ,ilNa xg;gpl;L Nehf;Fk; NghJ 10 tUl fhy 
,ilntspapy; jhtug; Nghu;itapy; Fiwtpid fhz Kbfpd;wJ. mjhtJ> 2013 Mk; Mz;L 

,g;gpuNjrj;jpy; ePu;epiyfs; 1.1 fp.kP Mff; fhzg;gLfpd;wJ. ,J nkhj;jg;gug;gpy; 4.9% MFk;. 

jupR epykhdJ 4.8 fp.kP Mf tpuptile;Js;sJ. ,J nkhj;j epyg;gug;gpy; 21.1% Mf 
fhzg;gLfpd;wJ.  mj;NjhL fl;blg; gFjpahdJ 8.5 fp.kP fhzg;gLfpd;wJ. ,J nkhj;jg;gug;gpy; 

37.7% Mf fhzg;gLfpd;wJ. NkYk;> 5.2 fp.kP gug;gpy; mupjhd jhtuq;fSk; 3.0 fp.kP gug;gpy; 

mlu;e;j jhtuq;fSk; fhzg;gLtNjhL ,it nkhj;j gug;gpy; 23.2%, 13.1% ck; Mf 
fhzg;gLfpd;wJ. 



 
 

glk; 4: fy;Kidg; gpuNjrj;jpd; 2013 – 2023 Mk; Mz;LfSf;fhd NDVI tiuglk; 

RUf;fkhf> 2013 ,y; fy;Kid gpuNjrj;jpd; nkhj;j gug;gpy; 36.3% gFjpfspy; jhtuq;fspd; 

tpupthd guk;giyf; nfhz;bUe;jJld; kPjKs;s 63.7%  jhtukw;w gFjpfis nfhz;Ls;sJ. 
2003 ,y; ,Ue;J 2013 Mk; Mz;Lf;Fs;shd fhyg;gFjpapy; epyg;gug;G gad;ghL kw;Wk; jhtug; 

guk;gypy; gy;NtW khw;wq;fis fhz Kbfpd;wJ. ,g;gFjpapy; ePu; epiyahdJ 2.3% MfTk; 

jhtu gug;ghdJ 6% MfTk; Fiwe;Js;sNjhL jupR epykhdJ 0.6% MfTk; FbapUg;G 

gFjpahdJ 9%  MfTk; mjpfupj;Js;sikapidAk; fhzKbfpd;wJ. 

ml;ltiz 4: 2013 – 2023 Mk; Mz;Lfspy; fy;Kidg; gpuNjrj;jpd; NDVI kjpg;Gfspd; 
guk;gy; 

tFg;G (Class) NDVI Colour Ranges Area (rJu fp.kP) 

2013 2023 

ePu; epiyfs; rptg;G epwk; 
 

1.1 1.6 

jupR epyk; nrk;kQ;rs; epwk; 4.8 3.8 

FbapUg;G gFjp kQ;rs; epwk; 
 

8.5 8.0 

mupjhd jhtug; gFjp ntspu; gr;ir epwk; 
 

5.2 5.1 

mlu; jhtug; gFjp mlu; gr;ir epwk; 
 

3.0 4.0 

 

2013 2023 

Source: ArcGIS 10.8 nkd;nghUisg; gad;gLj;jp cUthf;fg;gl;lJ. 

 



 
 

,Wjpahf> 2023 Mk; Mz;bd; NDVI tiuglkhdJ Rw;Wr;R+oypd; ,af;ftpaiy ed;F Gupe;J 

nfhs;tjw;F mg;gFjpapy; cs;s jhtuq;fspd; guk;gy; gw;wpa Kf;fpakhd jftiy NDVI 

tiuglk; - 4 MdJ toq;Ffpd;wJ. me;j tifapy;> 1993 ,d; NDVI juthdJ me;j 
fhyg;gFjpapy; jhtuq;fspd; msT> gug;G> jhtu MNuhf;fpak; vd;gtw;iw ntspg;gLj;Jfpd;wJ. 
,J fhyg;Nghf;fpy; ,aw;if kw;Wk; khdpl nry;thf;fpdhy; gy;NtW khw;wq;fisf; fz;Ls;sJ. 
1993 ,y; ,Ue;J 2003> 2013 vd;W Kd;Ndhf;fp efUk; NghJ epyg;gug;G tpepNahfj;jpy; 
Fwpg;gplj;jf;f khw;wq;fs; ,lk; ngw;Ws;sJ. 

mjhtJ> 1993> 2003 kw;Wk; 2013 Mk; Mz;L juTfSld; 2023 Mk; Mz;L NDVI tiuglj;ij 
Muha;tjd; %yk; ,e;jg; gFjpapd; jhtuq;fs; fhyg;Nghf;fpy; vt;thW cUthfp 
khw;wpaikf;fg;gl;Ls;sd vd;gJ gw;wpa tpupthd Gupjiy ngw Kbfpd;wJ. ,e;j tifapy;> 
2023 Mk; Mz;L ,g;gpuNjrj;jpd; epy tpepNahfk; mjpfsT khw;wq;fSf;F cl;gl;Ls;sJ.  

fy;Kid gpuNjrj;jpy; 2023  ,d; NDVI tiuglj;jpy; tlf;Fg; gFjpahdJ mjpfsthd ntspu; 
gr;ir epwj;jpYk;> kQ;rs;  epwj;jpYk; kw;Wk; rpwpasT nrk;kQ;rs cs;sJ. ,q;F ntspu; 
gr;ir epwkhdJ jhtug; Nghu;itf; nfhz;l gFjpapidAk; kQ;rs; epwkhdJ FbapUg;G gFjp 
kw;Wk; rpwpasT nrk;kQ;rs; epwkhdJ jhtukw;w jupR  epyg;gFjpahFk;. mj;NjhL> fpof;Fg; 
gFjpapy; mjpfsT ntspu; gr;ir epwKk; Fiwe;jsT kQ;rs; epwk; kw;Wk; nrk;kQ;rs;; epwKk; 
fhzg;gLfpd;wJ. me;j tifapy;> mjpfsT jhtug; Nghu;itf; nfhz;l gFjpfisAk; 
Fiwe;jsT FbapUg;Gg; gFjpfisAk; kpff; Fiwe;jsT jupR epyg; gFjpfSk; nfhz;Ls;sJ. 
mj;NjhL> njw;F gFjpia Nehf;fpdhy; mjpfsT mlu; gr;ir epwkhdJ mlu;e;j 
jhtug;Nghu;itf; nfhz;l gFjpahFk;. ,it rpwpasT tdg; gFjp> tay;ntspfs;> Gy;ntspfs; 
nfhz;l mlu;e;j gRikg; gFjpahFk;. rptg;G epwj;ijf; nfhz;l Nkw;F gFjpahdJ 
ePu;epiyfisf; Fwpf;fpd;wJ. kj;jpa gFjpahdJ mjpfsT kQ;rs; kw;Wk; ntspu; gr;ir 
epwq;fshy; fhl;rpg; gLj;jg;gLtJ FbapUg;G kw;Wk; mupjhd jhtug; gFjpahFk;. mj;NjhL> ,g; 
gFjpapy; kpff; Fiwe;jsT rptg;G kw;Wk; mlu; gr;ir epwq;fshy; fhl;rpg;gLj;jg; gLfpd;wJ. 
,J ePu; epiyfs; kw;Wk; mlu;j;jpahd jhtug;Nghu;itia Fwpf;fpd;wJ.  

me;jtifapy;> ePu; epiyfs; 1.6 fp.kP gug;gstpy; fhzg;gLfpd;wJ. ,J nkhj;j gug;gstpy; 7.1% 

MFk;. fle;j Mz;LfSld; xg;gpLk; NghJ 2023 ,y; 2.2% mjpfupj;Js;sJ. mj;Jld;> jupR 

epyg; gFjpahdJ 3.8 fp.kP gug;gstpy; 16.9%  MFk;. fle;j Mz;LfSld; xg;gpLk; NghJ 4.2% My; 

Fiwtile;Js;sJ. 8.0 fp.kP gug;gstpy; 35.5% Mf fl;blg; gFjpfs; khw;wkile;Js;sJ. ,J 

2.2%  Mf Fiwtile;Js;sJ. 5.1 fp.kP fhzg;gLfpd;w mupjhd jhtug; Nghu;it nkhj;j gug;gpy; 

22.7% khFk;. mlu;e;j jhtug; Nghu;itahdJ 4 fp.kP gug;gpy; 17.8% MFk;. 2013 Mk; Mz;il 

xg;gpLk; NghJ ,t;thz;by; jhtug; Nghu;itahdJ 4.2% My; tpuptile;Js;sJ.  

RUf;fkhf> 1993 - 2023 Mk; Mz;LfSf;fpilapy; fy;Kidg; gpuNjrj;jpy; jhtug; 

Nghu;itahdJ khw;wq;fSf;F cs;shfpAs;sd. mjhtJ> 1993 ,y; nkhj;j epyg;gug;gpy; 37.2%  

Mf jhtug; gug;G nfhz;l epyg;gug;ghdJ 2003 ,y; 42.3%  Mf mjpfupj;J 2013 ,y; 36.3% 

Fiwtile;J 2023 Mk; Mz;L ,J 40.5% Mf mjpfupj;Js;sJ. fl;blg; gFjpapd; tpupthf;fk;> 
mjpfupj;j jupR epyk;> tpopg;Gzu;T> etPd gapu;nra;if Kiw> murhq;f nfhs;iffs;> mwpahik 
vd;gd ,t;thwhd khw;wq;fSf;F miktJld; mit jhtug; Nghu;it tbtq;fspy; 
khw;wq;fis Vw;gLj;Jfpd;wd. 

2023 Mk; Mz;by; epyg; gad;ghL> efukakhf;f Nghf;Ffs; Nghd;wd mg;gFjpapy; tsu;r;rp 
mile;Js;s NghJk; jhtug; Nghu;itahdJ mjpfupj;J tUtijAk; fhzKbfpd;wJ. ,J 
Rw;Wr;R+oYf;fhd rhj;jpakhd jhf;fq;fis mspf;fpd;wJ. ,e;j Nghf;Ffspd; tsu;r;rpahdJ 

mg;gFjpapd; Mw;wy; kpf;f jd;ikia fhl;Lfpd;wJ. mj;NjhL> fy;Kid gpuNjrj;jpd; jdpj;Jtkhd 
Rw;Wr;R+oy; mikg;ig ghJfhf;fTk; njhlu;e;Jk; NgzTk; njhlu; fz;fhzpg;G kw;Wk; epiyahd 
epy Kfhikj;jt eilKiwfspd; Kf;fpaj;JtkhdJ typAWj;Jfpd;wJ. 



 
 

glk; 5: 1993> 2003> 2013 kw;Wk; 2023 ,y;; NDVI tFg;G tuk;Gfspd; gug;gy; 
 

1993> 2003> 2013 kw;Wk; 2023 Mk; Mz;Lfspd; NDVI tFg;G tuk;G gug;gy; juTfspd; gb> 1993 
,y; ,g;gFjpapy; ,aw;ifahd $Wfs; mjpfsT cs;slq;fg;gl;Ls;sJld; Fwpg;gpl;l mstpy; 
rk epiyahd epyg;gug;ig fhl;baJ. ,jpy; ePu; epiyfs; 1.2  fp.kP gug;gpy; cs;sd. FbapUg;G 

gFjpfs; 8.4  fp.kP Mf ,Ue;jJ. ,J efu;g;Gw tsu;r;rpia Fwpf;fpd;wJ. ,Ug;gpDk;> 4.5  fp.kP 
jupR epyj;jpd; tpupthd gug;gsT fhzg;gLfpwJ. Gju;fs; kw;Wk; Gy;ntspfspd; gue;j gug;G 4.7  

fp.kP mupjhd jhtuq;fspd; Fwpf;fpd;wJ. 3.6  fp.kP gug;gsT mlu;e;j jhtu gFjpia Fwpf;fpd;wJ. 

,e;j mikg;G 2003 ,y; cfe;j fhyepiy> murhq;fj;jpd; Kiwahd jpl;lq;fs;> <og;Nghupd; 
Kbtpy; Vw;gl;l tptrha kw;Wk; tdtpay; eltbf;iffspd; mjpfupj;j tsu;r;rp Mfpait 

Gju;fs; kw;Wk; Gy;ntspfisf; nfhz;l mupjhd jhtug; Nghu;itahdJ 6.0 fp.kP MfTk; 

mlu;j;jpahd jhtuq;fspd; msT 3.6  fp.kP MfTk; tpuptila fhuzkhf mike;jJ. mj;Jld; 

fl;blg; gFjp 6.5 fp.kP MfTk; Fiwtile;Js;sJld; jupR epykhdJ 4.9 fp.kP MfTk; $baJ. 
,J Rw;Wr;R+oy; rkepiyia Fwpf;fpd;wJ. ,e;j mikg;G 2013 ,y; efukakhf;fy; kw;Wk; 

cl;fl;likg;G tpupthf;fk; Mfpait fl;llg; gFjpapd; tsu;r;rpia 8.5 fp.kP MfTk; jupR epyk; 

4.8 fp.kP MfTk; $baJ. Gju;fs; kw;Wk; Gy;ntspfisf; nfhz;l mupjhd jhtug; 

Nghu;itahdJ 5.2 fp.kP MfTk; ,Ue;jd. mj;NjhL mlu;j;jpahd jhtuq;fspd; msT 3.0 fp.kP 
Mf Fiwe;jJ. ,J Rw;Wr;R+oy; rkepiyapd; khw;wq;fis Fwpf;fpd;wJ.  

2023 Kd;Ndhf;fp efUk;NghJ ,g;gFjpapy; efu;g;Gw tsu;r;rpia mtjhdpf;f Kbfpd;wJ. ,J 

8.0  fp.kP tiu tpuptile;jJ. jupR epy tpupthf;fj;jpd; Nghf;F njhlu;e;J 3.8 fp.kP vl;baJ. ,J 
epyg;gad;ghl;L my;yJ ,aw;if nray;Kiwfspy; Vw;gLk; khw;wq;fs; fhuzkhf ,Uf;fyhk;. 

Gju;fs; kw;Wk; Gy;ntspfs; 5.1  fp.kP epiyahdjhf ,Ue;jd. Mdhy; mlu;j;jpahd jhtuq;fs; 

4.0  fp.kP Mf 2013 Mk; Mz;il tpl mjpfupj;Js;sd. ,e;j khw;wq;fs; murhq;f nfhs;iffs;> 
tpopg;Gzu;T> khb tPl;L gapu; nra;if> epyg;gad;ghl;L khw;wq;fs; kw;Wk; gy Mz;Lfshf 
,g;gFjpapy; tsu;r;rpaile;J tUtjdhy; jhtuq;fspd; tbtikf;Fk; ,aw;ifahd fhuzpfspd; 
,iltpidfis gpujpgypf;fpd;wJ. jfty; mwpe;j epy Kfhikj;Jtk; kw;Wk; ,g;gFjpapy; 
ghJfhg;G Kaw;rpfis ,e;j ,af;ftpaiy Gupe;J nfhs;tJ Kf;fpakhdJ. 

 
 

5. KbTiu  

0

1

2

3

4

5

6

7

8

9

WATER BARREN LAND BUILT-UP AREA SPARSE
VEGETATION

DENSE VEGETATION

A
R

EA
 (S

Q
 K

M
)

NDVI CLASS

1993 2003 2013 2023



 
 

,e;j Ma;tpy;> fy;Kid gpuNjrj;jpd; ,aw;if kw;Wk; khdpl nraw;ghLfs; jhtug; gug;gpd; 
khw;wq;fSf;F gpujhdkhd fhuzpahFk;. ,jid mbg;gilahf; nfhz;L ,g; gpuNjrkhdJ 
KOikahf gFg;gha;T nra;ag;gLfpd;wJ. ,g; gFjpahdJ gy;NtW epyg;gug;G mk;rq;fshd 
fhLfs;> tay;fs;> cl;fl;likg;G mgptpUj;jp> fiuNahu  epyg;gug;G kw;Wk; jhtuq;fshy; 

tifg;gLj;jg;gLfpd;wJ. 1993 Mk; Mz;bw;fhd ,ay;ghd NtWghL jhtu ml;ltiz (NDVI) 

gFg;gha;tpy; epyg;gug;ghdJ 37.2% jhtuq;fshy; %lg;gl;bUf;fpd;wJ. mNj Ntis 2003 Mk; 
Mz;by; cfe;j fhyepiy> murhq;fj;jpd; Kiwahd jpl;lq;fs;> <og;Nghupd; Kbtpy; Vw;gl;l 
tptrha kw;Wk; tdtpay; eltbf;iffspd; mjpfupj;j tsu;r;rpapd; fhuzkhf ,t;thz;by; 

jhtug;Nghu;itahdJ 5.1% mjpfupj;J 42.3%  Mf cs;sJ. Mdhy; 2013 Mk; Mz;L 
fl;llg;gFjpfspd; tpupthf;fk;> fhl;Lts Ruz;lypdhy; Vw;gl;l jupR epy mjpfupg;G> ,t;thz;by; 
fpilf;fg;ngw;w kio tPo;r;rpapd; FiwT Nghd;w fhuzq;fspdhy; jhtug;Nghu;itahdJ 2003 

Mk; Mz;Lld; xg;gpLk; NghJ 6% My; Fiwtile;J 36.3%  mike;Js;sJ. ,Wjpahf> 2023 
Mk; Mz;by; Kiwahd Kfhikj;Jt eltbf;iffs;> jhtug;Nghu;it Fwpj;J kf;fspd; 
tpopg;Gzu;T> myq;fhuj; jhtuq;fs; kPjhd ehl;lk;> ePu; tho; jhtuq;fspd; mjpfupg;G> 
murhq;fj;jpd; Gjpa tdtpay; jpl;lq;fs;> nkhl;il khbg;gapu;r;nra;ifapd; mjpfupg;G> 

ahidfspd; Nka;r;ry; kw;Wk; tpyq;Ff;fopTfs; Nghd;w fhuzq;fspdhy; 40.5%  Mf 

fhzg;gLfpd;wJ. Fwpg;ghf> 4.2% My; mjpfupj;Js;sik. mj;NjhL> 1993 Mk; Mz;Lld; xg;gpLk; 

NghJ 2023 Mk; Mz;by; jhtug; Nghu;itahdJ 3.3% My; mjpfupj;Js;sJld; 2003 Mk; 

Mz;Lld; 2023 Mk; Mz;il xg;gpLk; NghJ 1.8% My; Fiwtile;Js;sJld; 2013 Mk; 

Mz;Lld; 2023 Mk; Mz;il xg;gpLk; NghJ 4.2%  My; mjpfupj;Js;sijAk; fhzKbfpd;wJ. 
,e; epiyapid njhlu;e;Jk; NgZtjw;F ,g;gpuNjrj;jpy; njhlu;r;rpahd fz;fhzpg;G kw;Wk; 
epiyahd epy Kfhikj;Jt eilKiwfis Nkw;nfhs;s Ntz;Lk;. 

,t; Ma;thdJ fy;Kidg; gpuNjrj;jpd; mjpfupj;J tUk; epy gad;ghL gw;wpa jfty;fis 
toq;FtNjhL ,e;j gpuhe;jpaj;jpd; Rw;Wr;R+oy; rkepiyia NgZtjw;F ghJfhg;G 
eilKiwfspd; mtrpak; njhlu;ghf typAWj;Jfpd;wJ. 
 

gupe;Jiufs; 

 fy;Kid gpuNjrj;jpy; efukakhf;fypd; fhuzkhf gRik Nghu;itapd; khw;wq;fspdhy;  
Vw;gl;l ghjfkhd tpisTfisj; jzpf;f rpwe;j efu;g;Gw jpl;lkply; eltbf;iffis 
eilKiwg;gLj;jy;. 

 jhtug; gug;gpy; Vw;gLfpd;w Fiwtpid vjpu;nfhs;tjw;fhf khbj;Njhl;l gapu;r;nra;if kw;Wk; 
gRik cl;fl;likg;G Nkk;ghL Nghd;w epiyahd eilKiwfis Cf;Ftpj;jy;. 

 flw;fiug; gFjpfspy; gRikahd gFjpfs; rPuoptijj; jLf;f epyepug;Gif eltbf;iffis 
fz;fhzpj;J xOq;FgLj;Jjy;. 

 gRik Nghu;itapy; Vw;gl;l khw;wq;fisf; fz;fhzpg;gjw;fhf NDVI Nghd;w upNkhl; nrd;rpq; 
El;gq;fisg; gad;gLj;jp kjpg;gPLfis Nkw;nfhs;tNjhL> rupahd Neuj;jpy; mjw;Fupa 
MNyhridfis Kd;itj;jy;. 

 fy;Kidapy; cs;s gRik Nghu;itapd; ghJfhg;ig Cf;Ftpg;gjw;fhd r%f <LghL kw;Wk; 
tpopg;Gzu;T Kaw;rpfis toq;Fjy;. 
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