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AhXmcnI

Pe_Päv X¿mdm¡nbXneqsS ap«nÂ ]©mb¯v Pe kwc£W {]hÀ¯\§fnÂ 
thdns«mcp hgnsXfn¡pIbmWv. 47.37 N.In. hnkvXoÀ®apÅ ap«nÂ ]©mb¯nse 
FÃm {]tZi§fnsebpw Pehn`hw, hn\ntbmKw F¶nh hnebncp¯pIbpw ka{Kamb 
hnhctiJcWw \S¯pIbpw sNbvXtijw \S¯nb hniIe\¯neqsSbmWv Pe 
_Päv X¿mdm¡nbXv. hnhn[ hIp¸pIfpsS klIcWhpw P\]¦mfn¯hpw Cu  
{]{InbbnÂ DÄs¸Sp¯phm³ km[n¨p. kwØm\s¯ Pe kwc£W {]hÀ¯\§Ä 
kw_Ôn v̈ lcnXtIcfw anj³ apt¶m«phbv¡p¶ Bib§Äþ{]tXyIn¨pw Pe_Päv 
X¿mdm¡p¶ Imcy¯nÂþ\ap¡v {]tNmZ\ambn. AXnÂ \n¶mWv ap«nÂ ]©mb¯v 
{]tZi¯pÅ Pet{kmXÊpIfpsS ]p\cpÖoh\hpw ]cn]me\hpw IcpXtemsSbpÅ 
Pehn\ntbmKhpw F¶ e£y¯ntebv¡v ]©mb¯v F¯nbXv. tImgnt¡mSv 
IpµawKes¯ Pehn`h hnIk\ hn\ntbmK tI{µw (kn.»yp.BÀ.Un.Fw.) \ÂInb 
amÀ¤\nÀt±ihpw A\p_Ô tkh\hpw Hgn¨pIqSm\mhm¯Xmbncp¶p. hnhc§fpw 
tcJIfpw ssIamdn hnhn[ hIp¸pIfpw klmbn¨p. ^oÂUv Xe¯nepw bYmÀ° 
Pet{kmXÊpIÄ t\cn«v kµÀin¨papÅ hnhc tiJcWw \S¯nbXv lcnXtIcfw 
anj\nse dntkmgvkv t]gvk¬amcmWv. hnhn[ hIp¸pItfbpw hnhc tiJcW  
{]{InbItfbpw GtIm]n¸n¨v Pe_Päv X¿mdm¡p¶XnÂ \htIcfw IÀa]²Xn 
hb\mSv PnÃm  tImÀUnt\äÀ kp{][m\ ]¦p hln¨p. {]mtZinIambn e`n¨ ]n´p  
Wbmbncp¶p Gsd {it²bw. Irjn, PetkN\w, IpSnshÅ hnXcWw XpS§n 
Pehpambn _Ôs¸« FÃm {]hÀ¯\§fnepw Cu Pe_Päv B[nImcnI tcJbmWv. 
XpSÀ {]hÀ¯\§Ä Bkq{XWw sN¿p¶Xn\pw CXv Gsd {]tbmP\{]Zambncn¡pw. 
Pe_Päv X¿mdm¡p¶Xn\v ap«nÂ ]©mb¯nÂ A\phÀ¯n¨ coXnimkv{Xw C\n Cu 
{]hÀ¯\w GsäSp¡p¶ Xt±i Øm]\§Ä¡v klmbIcamIpsa¶v {]Xymin¡p¶p.

\koa a§mS³
{]knUâv

ap«nÂ {Kma]©mb¯v
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kw{Klw
Hcp {]tZis¯ Pee`yXbpw AXnsâ kpØncXbpw hniIe\w sNbvXv Pekpc£ Dd¸m¡p¶Xn 
\pÅ imkv{Xob ASn¯dbmWv Pe_Päv. Hcp {]tZi¯v tiJcn¡s¸Sp¶ Pe¯nsâ AfhnÂ 
hcp¶ hyXymkw AhntS¡v HgpInsb¯pIbpw AhnsS \n¶v HgpInt¸mhpIbpw sN¿p¶ Pe¯nsâ 
Afhns\ B{ibn¨mWv Xpe\w sN¿s¸SpI. Pe _UvPäv X¿mdm¡n AXnsâ ASnØm\¯nÂ \S 
¯p¶ Pehn`h amt\Pvsaâv Hcp \oÀ¯S¯nsâ kpØnc hnIk\¯n\v A\nhmcyamWv. 

Pe _Päv X¿mdm¡p¶Xn\v Pee`yXbpw Pe D]tbmKhpw kw_Ôn¨v IrXyamb hnhctiJcWw 
A\nhmcyamWv. Pee`yX, tIcfs¯ kw_Ôn¨nSt¯mfw ag, D]cnXe Pew, `qPew F¶o {][m\  
t{kmXÊpIsf B{ibn¨mWv IW¡m¡pI. Irjn, arKkwc£Ww, IpSnshÅw, hyhkmbw, Sqdnkw 
XpS§n {]mtZinI {]tXyIXIÄ¡\pkcn¨v \nch[n Bhiy§Ä¡v Pew D]tbmKn¡p¶pïv. 
Pee`yXbpw  D]tbmKhpw XmcXayw sNbvXmÂ Hcp {]tZi v̄ Pe£maaptïm A[nIPew e`yamtWm 
F¶v IrXyambn a\Ênem¡m³ Ignbpw. Pee`yXbnÂ Ipdhpsï¦nÂ {]mtZinI {]tXyIXIÄ IqSn 
IW¡nseSp¯v Gähpw DNnXamb Pehn`h ]cn]me\ amÀ¤§Ä kzoIcnt¡ïXpïv. lcnXtIcfw 
anj³ {]hÀ¯\\§fpsS ̀ mKambn hb\mSv PnÃbnse ap«nÂ ]©mb¯nsâ B`napJy¯nÂ kn.U»yp. 
BÀ.Un.Fw.sâ kmt¦XnI klmbt¯msSbpw hnhn[ hIp¸pIfpsS ]n´pWtbmsSbpw Pe_Päv 
X¿mdm¡n. \nch[n ]T\§Ä¡p tijw kn.U»yp.BÀ.Un.Fw. X¿mdm¡nb amÀ¤tcJsb ASnØm\
s¸Sp¯nbmWv hnhctiJcWhpw XpSÀ ]T\§fpw \S¯nbXv. Cu {]{InbbpsS ]qÀ¯oIcW¯neqsS  
]©mb¯nse Pehn`h taJebnÂ thï XpSÀ {]hÀ¯\§Ä kw_Ôn¨pÅ kqNI§Ä e`yambn«pïv. 
^e{]Zamb coXnbnÂ Pehn`h ]cn]me\w \S¯p¶Xn\v CXp klmbIcamWv.

hnIk\ e£y§Ä : Pe _UvPänsâ ASnØm\¯nÂ ]©mb¯nsâ hnhn[ taJeIfnse 
hnIk\ e£y§Ä ssIhcn¡p¶Xn\pÅ {lkzþZoÀLIme CSs]SepIÄ BhnjvIcn¡pI Ct¸mÄ 
km[yamWv. Pet{kmXÊpIfpsS ]cn]me\¯n\pw kpØncX¡pw klmbIcamb Hcp `qhn\ntbmK 
coXn Ahew_n¡pI, `qPe¯nsâ e`yX hÀ[n¸n¡p¶Xn\pÅ CSs]SepIÄ Xocpam\n¡pI, D]
cnXe Pe kw`cW¯n\pÅ A\ptbmPy ]²XnIÄ BhnjvIcn¡pI F¶nhbneqsSbpw Irjnbpw 
Pee`yXbpw tbmPn¨p t]mImhp¶ Irjn coXnIÄ Ahew_n¡p¶XneqsSbpw {]tZi¯v Pekpc£ 
Dd¸m¡p¶Xn\p Ignbpw. 

Pekpc£bnte¡v F¯nt¨cp¶Xn\pÅ LSI§Ä \nch[nbpïv. F¶mÂ Ch ]ckv]c ]qcI 
§fmsW¶v ImWm³ Ignbpw. Irjn, PetkN\w, Sqdnkw, hyhkmbw, hnf ]cn]me\w, ̀ qhn\ntbmKw, 
h\]cn]me\w, Imen¯oä ChsbÃmw ]ckv]cw _Ôs¸«p {]hÀ¯n¡p¶hbmWv. AXpsImïp 
Xs¶ anI¨ Pe]cn]me\ ]²XnIÄ aäp taJeIfnepw KpW]camb amä§Ä sImïphcpw.

Pe_UvPäv X¿mdm¡Â XnI¨pw imkv{Xobamb Hcp {]hÀ¯\amWv. F¶mÂ C¯cw 
{]hÀ¯\§Ä {]mtZinI Xe¯nÂ P\§sf ]s¦Sp¸n¨psImïmWv \St¡ïXv. \½psS imkv{X 
kaqlw AXn\p ]n´pW \ÂIn, hnhctiJcWhpw A]{KY\hpw imkv{Xobam¡p¶tXmsSm¸w efnXhpw 
{]mtbmKnIhpamIp¶Xn\p klmbw \ÂIp¶ coXnbmWv Ahew_n¨n«pÅXv. {]mtZinI AdnhpIÄ 
DÄs¡mÅp¶Xn\v imkv{XtemIhpw X¿mdmIp¶ coXnbnemWv Cu {]{Inb hn`mh\w sNbvXn«pÅXv.
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1. ap«nÂ ]©mb¯nse Pe _Päv

lcnXtIcfw anj\neqsS kwØm\ kÀ¡mÀ {]mtZinI Pet{kmXÊpIfpsS ]p\cpÖoh\hpw 
]cn]m e\hpw km[yam¡p¶Xn\pÅ {]hÀ¯\§fmWv e£yanSp¶Xv. Cu taJebnse FÃm 
hIp¸pIÄ¡pw GP³knIÄ¡pw Xt±i ̀ cW Øm]\Xe¯nÂ Hcpan¨p {]hÀ¯n¡p¶Xn\pÅ thZn 
Hcp¡pI F¶XmWv anjsâ e£yw. C¯c¯nÂ  Xt±i `cW Øm]§Ä¡v kmt¦XnI XnIhpÅ 
]²XnIÄ, {]mtZinI {]tXyIXIÄ IqSn IW¡nseSp¯v X¿mdm¡n \S¸nem¡p¶Xn\p Ignbpw. 
Pe_Päv X¿mdm¡p¶Xn\mbn C¯c¯nÂ _Ôs¸« FÃmhcpw tNÀ¶p {]hÀ¯n¡p¶ coXnbmWv 
ap«nÂ ]©mb¯nÂ Ahew_n¨Xv. 

hb\mSv PnÃbnÂ IÂ¸ä t»m¡v ]©mb¯nÂ DÄs¸Sp¶XmWv ap«nÂ {Kma]©mb¯v. 47.37 N.In.
ao. hnkvXoÀ®apÅ Cu ]©mb¯nÂ 35281 t]À Xmakn¡p¶pïv. Cu ]©mb¯n\v 19 hmÀUpIfpïv. 
kwØm\¯nsâ DbÀ¶ {]tZi¯nÂ (high land area) DÄs¸Sp¶ ap«nÂ ]©mb¯v kap{Z \ncbnÂ         
\n¶v 700 apXÂ 1270 aoäÀ hsc Dbc¯nemWv ØnXn sN¿p¶Xv. ]©mb¯nse Gähpw Dbcw IqSnb 
Øew ap«nÂ aebmWv. kwØm\ a®p kwc£Wþa®v ]cyth£W hIp¸v \S¯nb ]T\¯nÂ 
]©mb¯nse DbÀ¶ {]tZi§fnÂ \mep a®p t{iWnIÄ Isï¯nbn«pïv. Xmgv¶ {]tZi§fnÂ 
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aq¶ a®p t{iWnIfmWpÅXv. Xmgv¶ {]tZi§fmb I¼e¡mSv (622.973 slIvSÀ) \mbvs¡mÃn (146,54 
slIvSÀ) F¶o Øe§fnemWv {][m\ambpw s\ÂIrjn \S¡p¶Xv.

Sl No. Soil Series Symbol used in map Parent material Extent (ha)
1 Madakkimala Mkm Gneiss 244.173
2 Meenangadi Mgd Gneiss 426.733
3 Muttil Mtl Gneiss 1878.418
4 palliyara plr Gneiss 117.048
5 Kambalakkad Kbd Alluvio-colluium 622.973
6 Nayikolli nyk Alluvio-colluium 146.545
7 Miscellaneous soil Alluvio-colluium 703.577

Forest, reservoir, plantation, roads, streams, water body 606.793

ap«nÂ ]©mb¯nsâ ̀ q{]IrXnbnÂ IqSnb NcnhpÅ {]tZi§Ä [mcmfambpïv. ]Snªmdp \n¶pw 
Ingt¡m«mWv {]tZi¯nsâ Ncnhv. ]\acw ]pgbpsS ssIhgnbmb ap«nÂ ]pgbmWv ap«nÂ ]©mb¯nsâ 
{][m\ Pe \nÀ¤a\ amÀ¤w. ap«nÂ ]pgbnte¡v F¯nt¨cp¶ 10 {][m\ \oÀ¨mepIfpïv.

tI{µ `qPe t_mÀUv (CGWB) IÂ¸ä t»m¡nsâ `mKambmWv ap«nÂ ]©mb¯nse `qPe ]T\w   
\S¯p¶Xv. IÂ¸ä t»m¡nÂ 19974.01 slIvSÀ aoäÀ ̀ qPew e`yamWv. CXnÂ D]tbmKn¡mhp¶ 6328.18 
slIvSÀ aoäÀ Pe¯nÂ 1443.91 slIvSÀ aoädmWv t»m¡nÂ BsI D]tbmKn¡p¶Xv. GXmïv  22.82% 
`qPeamWv t»m¡nÂ D]tbmKs¸Sp¯p¶Xv.
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\oÀ¯S§Ä



10 ap«nÂ Pe_Päv dnt¸mÀ-«v



ap«nÂ Pe_Päv dnt¸mÀ-«v  11



12 ap«nÂ Pe_Päv dnt¸mÀ-«v



ap«nÂ Pe_Päv dnt¸mÀ-«v  13



14 ap«nÂ Pe_Päv dnt¸mÀ-«v

2. coXnimkv{Xw 

hniZamb hnhctiJcWamWv Pe_Päv X¿mdm¡p¶Xnse \nÀ®mbIamb {]hÀ¯\w. {]mY  
anI hnhc§fpw tiJcn¡s¸« hnhc§fpw hnhn[ hIp¸pIÄ/GP³knIÄ e`yam¡n. CXnÂ 
{Kma]©mb¯v, PetkN\ hIp¸v, `qPe hIp¸v, a®v kwc£Wþa®v ]cyth£W hIp¸v, hnt\mZ  
k©mc hIp¸v, hyhkmb hIp¸v, Pe AtXmdnän XpS§nbh {][m\s¸« tcJIÄ ssIamdn Cu 
{]{InbbnÂ ]¦mfnIfmbn.

2.1 kmt¦XnI kanXn
lcnXtIcfw anjsâ ̀ mKambn cq]oIrXamb {Kma]©mb¯pXe kmt¦XnI kanXntbmsSm¸w k¶² 
{]hÀ¯Icpw Pe_Päv X¿mdm¡p¶Xn\v KWyamb kw`mh\ \ÂIn. \nehnepÅ {Kma]©mb¯v 
kmt¦XnI kanXnbpsS LS\:-þ

1.	 sshkv sNbÀam³ þ ¹m\nwK I½nän
2.	 kn.Un.Fkv. A[y£
3.	 {Kma]©mb¯v Akn. sk{I«dn
4.	 Irjn Hm^okÀ, {Kma]©mb¯v
5.	 hntÃPv FIvÌ³j³ Hm^okÀ
6.	 Akn. F©n\obÀ, {Kam]©mb¯v 
7.	 Akn. F©n\obÀ/HmhÀknbÀ, sXmgnepd¸v
8.	 \oÀ¯S hnIk\ ]cn]mSnIfnÂ ]cnNbapÅ k¶² kwLS\bnÂ \n¶pÅ HcwKw
9.	 Pekwc£W taJebnÂ sshZKv[yapÅ aq¶p {]apJÀ
10.	 PetkN\ hIp¸nÂ \n¶v \ntbmKn¨n«pÅ Akn. F©n\obÀ (I¬ho\À)

2.1.1 tbmK§Ä
kmt¦XnI kanXn tbmKw tNÀ¶v {]tZi¯nsâ {]tXyIXIÄ AhtemI\w sNbvXp t\ct¯ 
X¿mdm¡nbn«pÅ \oÀ¯S ¹m³ hnhctiJcW¯nsâ {]mYanI L«¯nÂ D]tbmKs¸Sp¯m³ 
km[n¨p. Hmtcm \oÀ¯Ss¯ kw_Ôn¨pw hyàamb [mcW CXnÂ \n¶v e`yambn. \oÀ¯S¯n\
Is¯ hnhn[ hn`h§fpsS AhØ, {]iv\§Ä F¶nhbpw hniIe\w sNbvXp. Pn.sF.Fkv. hnZy D]
tbmKs¸Sp¯n hnhn[ hn`h ̀ q]S§Ä X¿mdm¡p¶XneqsS {]tZi¯nsâ {]tXyIXIÄ imkv{Xobambn 
Isï¯p¶Xn\p km[n¨n«pïv. 

2.2 hnhc hniIe\hpw D]tbmKs¸Sp¯epw
tiJcn¡s¸Sp¶ hnhc§fpsS \nehmcw Dd¸m¡n CXp]tbmKn¨v Pe _UvPäv X¿mdm¡p¶Xn\pÅ 
IqSpXÂ hniIe\§fnte¡p t]mIp¶ coXnbmWv Ahew_n¨Xv. e`n¡p¶ hnhc§fpsS hnizmkyX 
Dd¸phcp¯pIbpw aäp kam\ hnhc§fpambn XmcXayw sNbvXp IrXyX \nÀ®bn¡pIbpw sN¿p¶Xv 
X¿mdm¡p¶ Pe_Päv IrXyXbpÅ XmIp¶Xn\v klmbn¨n«pïv. kmt¦XnI taJebnse hnZKv[À 
Cu hnjb¯nÂ \nÀ®mbI CSs]SÂ \S¯nbn«pïv. Cu {]tZis¯ Pet{kmXÊpIÄ Isï¯n 
AhbpsS hnhcw tiJcn¡p¶Xn\v {]mtZinI ]n´pW [mcmfambn e`yambn. 
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2.3 Pe XpeyXm (water balance) ]T\w
Pe XpeyXm ]T\w IqSpXÂ Ffp¸hpw IrXyXbpÅXpam¡phm³ hnhc§Ä Hcp "FIvkÂ joänÂ' 
tcJs¸Sp¯n IW¡pIq«Â \S¯p¶X coXnbmWv Ahew_n¨Xv. CXn\mhiyapÅ t^mÀapeIÄ 
FIvkÂ joänÂ X¿mdm¡p¶Xpaqew sXäp kw`hn¡m\pÅ km[yX Ipdbp¶p. C¯c¯nÂ e`yamIp¶ 
hnhc§Ä kmt¦XnI hnZKv[À hoïpw ]cntim[n¨v  IrXyX Dd¸m¡p¶p.

ag e`yX
ag e`yXbmWv {][m\ Pet{kmXÊv. AXpsImïpXs¶ Hcp hÀjs¯ BsI ag e`yXtbm Hcp 
ag¡mes¯ e`yXtbm IW¡m¡p¶Xn\p ]Icw Hmtcm Znhks¯bpw ag e`yXbmWv PeXpeyXm 
]T\¯n\mbn D]tbmKn¡p¶Xv. C´y³ ImemhØm hIp¸nÂ (Indian meteorological dept.) \n¶pw 
e`yamIp¶ hnhc§fmWv CXn\mbn D]tbmKn¡p¶Xv. 2009 apXÂ 2019 hscbpÅ hnhc§fmWv ag 
e`yX IW¡m¡p¶Xn\mbn D]tbmKn¨n«pÅXv.
"Acn¯saänIv ao³' coXn D]tbmKn¨mWv ag e`yX IW¡m¡p¶Xv.

A = icmicn hÀj]mXw
n  = kwÚIfpsS F®w (DZm. icmicn Isï¯p¶ C\§Ä AYhm F®§Ä)
xi = icmicn Isï¯m³ D]tbmKn¡p¶ kwJyIfnse Hmtcm C\¯nsâbpw hne
Znhtk\bpÅ agbpsS hnhcw tiJcn v̈ Hmtcm amks¯bpw 10 Znhk§fpsS hoXw icmicn IW¡m¡p¶p. 
C¯c¯nÂ Hmtcm hÀjs¯bpw icmicnbpw 10 hÀj§fpsS icmicn agbpw IW¡m¡p¶p.
(hniZamb hnhc§Ä annexure 1, 2 Â tNÀ¯ncn¡p¶p)

D]cnXe Pe e`yX
ap«nÂ ]©mb¯nÂ ØnXn sN¿p¶ Imcm¸pg Pekw`cWn Hcp {][m\ Pe t{kmXÊmWv. PetkN\ 
I\mepIfpw tXmSpIfpw ImbepIfpw \Znbpw D]cnXe Pet{kmXÊpIfmWv. \ZnbnÂ \n¶pÅ Pe 
e`yX IW¡m¡pt¼mÄ ]©mb¯nÂ IqSn IS¶pt]mIp¶ \ZnbpsS hnkvXoÀ®w e`yamt¡ïXpïv. 
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XpSÀ¶v kahmIyw D]tbmKn¨v Pe e`yX IW¡m¡mw.

BsI Pew Q = C x A x R
A = {]kvXpX ]©mb¯nÂ \Znbnte¡v Pew \ÂIp¶ {]tZi¯nsâ hnkvXrXn
R = hÀj]mXw
C = {]hml Øncm¦w (Runoff Coefficient)
C  bpsS hne ]«nIþ1 Â \ÂInbncn¡p¶p. 
Ptem]tbmKw Q sâ 50 iXam\¯nÂ IqSpXÂ BIcpXv. AÃm¯]£w AXv ]mcnØnXnI {]
iv\§Ä¡v ImcWamIpw.
D]cnXe Pe tijn = hÀj]mXw x C  (C bpsS aqeyw ]«nIþ1 Â \ÂInbncn¡p¶p.)

]«nI þ 1 
{]hml Øncm¦w (Runoff coefficient C)

kky§fpsS Xcw (Type of vegetation) {]hml Øncm¦w 
(Runoff coefficient C)

hr£§fpw h\§fpw (Woodland and forests) 0.3 - 0.5

]pÂtaSpIÄ (Grassland) 0.3 - 0.42

Irjn `qan (Agricultural Land) 0.5 - 0.72

\Kc kz`mhapÅ `q{]tZiw (Urban Land) 0.6 - 0.8

`qPe doNmÀÖnwKv IW¡m¡Â
•	 hmÀjnI `qPe doNmÀÖnwKv  = 0.06 x hmÀjnI hÀj]mXw (R). (hyXykvX Ime§sf ASnØm\

am¡n CXv Xpeyamb hnXcWw sN¿mhp¶XmWv)
•	 CGWB bpsS CbÀ _p¡nÂ\n¶pw `qPe doNmÀÖv Iïp]nSn¡mhp¶XmWv. t»m¡SnØm\¯nÂ 

\ÂInbncn¡p¶ Cu hnhc§sf ]©mb¯Sn Øm\¯ntebv¡v amtäïXpïv.   
•	 taÂ kqNn¸n¨  cïv coXnbnepw e`n¡p¶ hnhc§sf XmcXayw sN¿pI. Ch X½nÂ henb A´cw 

ImWpIbmsW¦nÂ kmt¦XnI hnZKv[cpambn  _Ôs¸SpI. Ch cïpw X½nÂ henb A´cw 
CÃm¯]£w IpdªkwJy ]cnKWn¨v apt¶m«v t]mImhp¶XmWv.

Pe Bhiyw
KmÀlnI Bhiyw
(IS Code  IS:1172:1993 D]tbmKn¡mw)
KmÀlnI Bhiy§Ä¡pÅ Pe¯nsâ IW¡nÂ HcmÄ¡v Hcp Znhkt¯¡v 135 enäÀ Pew 
Dd¸mt¡ïXpïv. CXn\mbn D]tbmKn¡p¶ ]«nI NphsS tNÀ¡p¶p.

]«nI þ 2 
KmÀlnI, KmÀlntIXc Bhiy§Ä¡v NphsS tNÀ¡p¶ 

]«nI{]Imcw Gähpw Ipdª {]XnZn\ Btfmlcn 
D]tbmKw IW¡m¡s¸Sp¶p. 

10,000 \ptaÂ P\kwJy hcp¶ {]tZi§Ä 70 apXÂ 100 hsc enäÀ

10,000 apXÂ 50,000 P\kwJy hcp¶ {]tZi§Ä 100 apXÂ 125 hsc enäÀ

50,000 \ptaÂ P\kwJy hcp¶ {]tZi§Ä 125 apXÂ 200 hsc enäÀ
 

Hcp ]«W¯nse apgph³ Pe hnXcWhpw sXcphpIfnÂ Øm]n¨n«pÅ Sm¸pIÄ hgnbmhpIbpw 
CXn\p]pdta B {]tZi¯v InWdpIÄ DïmIpIbpw sNbvXmÂ {]XnZn\ Btfmlcn D]t`mKw 45 
enäÀ BsW¶v IW¡m¡mhp¶XmWv.
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3. Pe_Päv

KmÀlnI Bhiyw
KmÀlnI Bhiy§Ä¡pÅ Pe¯nsâ Afhv IW¡m¡p¶Xn\v Btfmlcn Bhiyhpw P\kwJybpamWv 
IW¡nseSp¯Xv. P\kwJy ASp¯ 10 hÀjs¯ hÀ²\hv IW¡m¡nbmWv \nÀ®bn¡p¶Xv. 
IpSnshÅ hnXcW¯nÂ 25 iXam\w Pe\jvSw IW¡nseSp¯n«pïv.

ImÀjnI Pe BhiyIX
CXn\mhiyamb hnhc§Ä IrjnhIp¸nÂ\n¶pw tiJcnt¡ïXmWv. \nehnÂ PetkN\ kuIcyapÅ 
{]tZi§fpsS hnhc§fpw hcp¶ 5 hÀj¡mebfhntem 10 hÀj¡mebfhntem PetkN\ kuIcyw 
GÀs¸Sp¯s¸Sm³ km[yXbpÅ {]tZi§fpsS hnhc§fpw IqSn ]cnKWn¡Ww. 

Table 3:
 Reference crop evapotranspiration (ET0) for different

 agro-ecological units (mm/decade)
amkw ZiZn\w ET0

Pq¬ I 38
II 35
III 35

Pqsse I 35
II 35
III 35

BKÌv I 35
II 36
III 37

sk]vXw_À I 37
II 38
III 40

HIvtSm_À I 39

II 38
III 38

\hw_À I 38
II 37
III 37
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Unkw_À I 36
II 36
III 38

P\phcn I 38
II 40
III 41

s^{_phcn I 45
II 49
III 52

amÀ¨v I 53
II 52
III 48

G{]nÂ I 49
II 47
III 46

sabv I 44
II 43
III 40

hnhn[ hnfIfpsS hnfØncm¦w (Crop coefficient - Kc)

]«nI 4 
hmÀjnI/kokWÂ hnfIfpsS hnfØncm¦w (Crop coefficient - Kc)

{Ia 
\¼À

hnf

hnf KpWIw (Kc)
Ahew_w

BZyL«w a[yL«w
Ahkm\ 

L«w

1 s\Ãv 1.1 1.3 1.05  FAO (1998)

2 ac¨o\n 0.30 0.80 0.30

3 ]¨¡dnIÄ 0.50 1.00 0.8

4 hmg 0.50 1.10 1.00

5 apfIv 0.60 1.05 0.90
		

]«nI 5 
Øncw hnfIfpsS hnfØncm¦w (Crop coefficient - Kc)

{Ia \¼À hnf hnfØncm¦w (Kc) Ahew_w

1 sX§v 0.75 CPCRI(1967)

2 IapIv 0.94 CPCRI(1982)

3 amhv 0.90 FAO(1998)

4 IpcpapfIv 0.70 CWRDM(1997)

]«nI 6 
an{i hnfIfpsS hnfØncm¦w (Crop coefficient - Kc)

{Ia 
\¼À

hnf
hnfØncm¦w 

(Kc)
Ahew_w

1 sX§v (sX§v þ- IapIv -þ IpcpapfIv) 0.78   CWRDM (1997)
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2 IapIv (sX§v -þ IapIv þ- IpcpapfIv) 0.36

3 IpcpapfIv (sX§v -þ IapIv þ- 
IpcpapfIv)

0.07

4 PmXn (sX§v þ PmXn) 0.87

5 sX§v (sX§v þ PmXn) 0.83

GsX¦nepw hnfIfpsS hnfØncm¦w (Crop Coefficient-Kc) e`yasÃ¦nÂ apIfnse ]«nIbnÂ\n¶pw Gähpw 
ASp¯ Hcp hmeyq FSp¡pI. DZmlcW¯n\v Hcp hr£¯nsâ hnf Øncm¦¯n\v sX§nsâtbm 
Ihp§nsâtbm  Kc aqeyw FSp¡mhp¶XmWv. Irjn Hm^okdpambn _Ôs¸«pw hnfIfpsS Kc aqeyw 
a\Ênem¡mhp¶XmWv.  

ImÀjnI Pe Bhiyw IW¡pIq«Â
BsI PetkN\ BhiyIX = CA * ETc per 10 day/efficiency - µ

CA 	 = hnf hnkvXrXn (_Ôs¸« Irjn Hm^okdnÂ\n¶pw hnhcw tiJcn¡mhp¶XmWv.)

ETc 	 = hnfIfpsS _mjv]oIcW \jvSw

µ 	 = efficiency

(µ	 = D]cnXew þ 50%, kv{]nw¥Àþ60%, {Un¸v þ 70%)

ETc 	 = ETo x Kc F¶ kahmIyw D]tbmKn¨v ETc = IW¡m¡mhp¶XmWv.

ETo 	 = _mjv]oIcW \jvSw

Kc 	 = hnfØncm¦w

Aä PetkN\ BhiyIX (Net Irrigation Demand) = CA x ETc per day 
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hyhkmb Bhiyw
hyhkmb hIp¸nÂ \n¶pw {]tZis¯ hyhkmb§fpw AhbpsS Pe Bhiy§epw e`yambn ASp¯ 
10 hÀjs¯ BhiyMAMÄ IqSn IW¡nseSp v̄ hyhkmb¯n\pÅ Pe¯nsâ Afhv Isï¯nbXv.

IW¡pIq«Â

hÀj]mXw
]©mb¯n\pÅnse {]tZi§fnÂ\n¶pw agbpsS Afhv  IW¡m¡p¶ XmWv A`nImayw. A{]Imcw 
e`yasÃ¦nÂ Gähpw ASp¯pÅ agam]n\nbnse hnhc§Ä tiJcn¡mhp¶XmWv. 10 hÀjs¯ hnhc§Ä 
tiJcn¡p¶Xv A`nImayambncn¡pw. 10 hÀjs¯ hnhc§Ä e`yasÃ¦nÂ e`yambnSt¯mfw hnhc§Ä 
tiJcn¡pI. {]XnZn\ agbpsS Afhv kw_Ôn¨ hnhc§fmWv tiJcnt¡ïXv. 10 Znhk§fnse 
agbpsS BsI Afhv H¶ns¨Sp v̄ NphsS ]«nIbnÂ ImWpw{]Imcw 10 hÀjs¯ icmicn Isï¯Ww.

A\p_Ôw þ 1
amkw ]¯p hÀjs¯ icmicn 

hÀjm]mXw (R) anÃoanädnÂ

Pq¬ BZy 10 Znhkw 89.25

cïmw 10 Znhkw 145.69

Ahkm\ 10 Znhkw 142.08

Pqsse BZy 10 Znhkw 101.97

cïmw 10 Znhkw 180.73

Ahkm\ 10 Znhkw 129.17

BKÌv BZy 10 Znhkw 202.86

cïmw 10 Znhkw 146.01

Ahkm\ 10 Znhkw 59.14

sk]vXw_À BZy 10 Znhkw 86.64

cïmw 10 Znhkw 37.48

Ahkm\ 10 Znhkw 39.05

HIvtSm_À BZy 10 Znhkw 72.25

cïmw 10 Znhkw 56.06

Ahkm\ 10 Znhkw 49.62

\hw_À BZy 10 Znhkw 30.21

cïmw 10 Znhkw 31.27

Ahkm\ 10 Znhkw 12.9

Unkw_À BZy 10 Znhkw 10.7

cïmw 10 Znhkw 14.238

Ahkm\ 10 Znhkw 0.42

P\phcn BZy 10 Znhkw 0

cïmw 10 Znhkw 0.7

Ahkm\ 10 Znhkw 2.25

s^{_phcn BZy 10 Znhkw 0.8

cïmw 10 Znhkw 6.48

Ahkm\ 10 Znhkw 4.175
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amÀ¨v BZy 10 Znhkw 5.88

cïmw 10 Znhkw 18.84

Ahkm\ 10 Znhkw 17.686

G{]nÂ BZy 10 Znhkw 38.6

cïmw 10 Znhkw 51.805

Ahkm\ 10 Znhkw 56.38

sabv BZy 10 Znhkw 53.77

cïmw 10 Znhkw 52.65

Ahkm\ 10 Znhkw 34.26

https://www.imdtvm.gov.in/index.php?option=com_content&task=view&id=21&Itemid=35

Pee`yX IW¡m¡Â
]©mb¯nsâ BsI hnkvXoÀ®w A = 47.37 Zie£w NXpc{i aoäÀ 
BsI \oscmgp¡v Øncm¦w C = h\¯nsâ \oscmgp¡v  Øncm¦w x (BsI h\hnkvXrXn) /A + 
ImÀjnI ̀ qanbpsS \oscmgp¡v Øncm¦w x (BsI ImÀjnI ̀ qhnkvXrXn) /A  + ]mÀ¸nS, hmWnPymhiy 
`qanbpsS \oscmgp¡v Øncm¦w x (BsI ]mÀ¸nS, hmWnPymhiy `qhnkvXrXn)/A 
=(0.4 x 0.02) + (0.61 x 0.796) + (0.7 x 0.213) 
= 0.6426
AXmbXv GItZiw 0.643 \v Xpeyw

PemhiyIX IW¡m¡Â
1. KmÀlnI Pe BhiyIX

2020þse ]©mb¯nse P\kwJyw = 17427
tIcf¯nse Zim_vZ¡me hfÀ¨m\nc¡v = 4.9%
2030þÂ ]©mb¯nse P\kwJy= 18280
tImUv {]Imcw {]XnZn\ Btfmlcn Ptem]tbmKw 135 enäÀ BbmÂ 10 Znhks¯ 
Ptem]tbmKw 1350 enäÀ

Month Net Domestic Demand  
Million l in 2020 
(d=135lxP) litre

Gross demand in 
2020 (Million l)

Net Domestic Demand in 
2030 (d=135lxP)  Million litre

Gross demand 
in 2030 in 
Million l

June 23.53 29.41 24.68 30.85
23.53 29.41 24.68 30.85
23.53 29.41 24.68 30.85

July 23.53 29.41 24.68 30.85
23.53 29.41 24.68 30.85
23.53 29.41 24.68 30.85

August 23.53 29.41 24.68 30.85
23.53 29.41 24.68 30.85
23.53 29.41 24.68 30.85

September 23.53 29.41 24.68 30.85
23.53 29.41 24.68 30.85
23.53 29.41 24.68 30.85

October 23.53 29.41 24.68 30.85
23.53 29.41 24.68 30.85
23.53 29.41 24.68 30.85
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November 23.53 29.41 24.68 30.85
23.53 29.41 24.68 30.85
23.53 29.41 24.68 30.85

December 23.53 29.41 24.68 30.85
23.53 29.41 24.68 30.85
23.53 29.41 24.68 30.85

January 23.53 29.41 24.68 30.85
23.53 29.41 24.68 30.85
23.53 29.41 24.68 30.85

February 23.53 29.41 24.68 30.85
23.53 29.41 24.68 30.85
23.53 29.41 24.68 30.85

  March   23.53 29.41 24.68 30.85
23.53 29.41 24.68 30.85
23.53 29.41 24.68 30.85

April 23.53 29.41 24.68 30.85
23.53 29.41 24.68 30.85
23.53 29.41 24.68 30.85

May 23.53 29.41 24.68 30.85

23.53 29.41 24.68 30.85
23.53 29.41 24.68 30.85

2. ImÀjnI Bhiy§Ä¡pÅ PemhiyIX 
BsI ImÀjnI `qhnkvXrXn = 60% x (17.33 million m2) = 10.398 million m2

PetkN\w sN¿s¸« BsI ImÀjnI `qhnkvXrXn= 20% x (10398 million m2) 
= 2.0796 million m2

]©mb¯nse hnf C\§fpw AhbpsS hnkvXrXnbpw
sX§v = 60% x (BsI PetkN\w sN¿s¸« `qan)= 1.24776 million m2

Ihp§v = 10% x (BsI PetkN\w sN¿s¸« `qan)= 0.20796 million m2

s\Ãv = 10% x (BsI PetkN\w sN¿s¸« `qan)= 0.20796 million m2

]¨¡dnIÄ = 10% x (BsI PetkN\w sN¿s¸« `qan) = 0.20796 million m2

an{inX hnfIÄ = 10% x (BsI PetkN\w sN¿s¸« `qan) = 0.20796 million m2

ETc = ETo x Kc
ETo, Kc F¶nh ]«nI 3, 4, 5, 6 F¶nhbnÂ \ÂInbn«pïv.
Cu ]©mb¯nÂ D]cnXe PetkN\w am{XamWv D]tbmKn¡p¶Xv. AXn\mÂ  µ = 50%

Month Decade Gross 
irrigation 
demand 

of coconut 
million l

Gross irrigation 
demand for 

Arecanut 
million l

Gross 
irrigation 
for paddy 
million l

Gross 
demand for 
vegetables 

million l

Gross 
demandfor 
mixed crops 

million l

Total Gross 
irrigation 
demand 
million l

June I 1.08 2.86 0.00 0.35 19.05 23.35
II 1 2.63 0.00 0.32 17.55 21.50
III 1 2.63 0.00 0.32 17.55 21.50

July I 1 2.63 0.00 0.32 17.55 21.50
II 1 2.63 0.00 0.32 17.55 21.50
III 1 2.63 0.00 0.32 17.55 21.50
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August I 1 2.63 2.15 0.32 18.21 25.03
II 1.03 2.71 2.22 0.33 18.73 25.74
III 1.05 2.78 2.28 0.34 19.26 26.46

September I 1.05 2.78 2.28 0.34 19.26 26.46
II 1.08 2.86 2.34 0.35 19.78 27.17
III 1.14 3.01 2.46 0.37 20.82 28.60

October I 1.11 2.93 2.40 0.36 19.61 27.20
II 1.08 2.86 2.34 0.35 19.11 26.50
III 1.08 2.86 2.34 0.35 19.11 26.50

November I 1.08 2.86 2.34 0.35 19.11 25.71
II 1.05 2.78 2.28 0.34 18.60 25.04
III 1.05 2.78 2.28 0.34 18.60 25.04

December I 1.03 2.71 2.22 0.33 18.10 24.36
II 1.03 2.71 2.22 0.33 18.10 24.36
III 1.08 2.86 2.34 0.35 19.11 25.71

January I 1.08 2.86 2.34 0.35 19.11 25.71
II 1.14 3.01 2.46 0.37 20.11 27.07
III 1.17 3.08 2.52 0.38 20.62 27.74

February I 1.28 3.38 0.00 0.42 23.31 28.40
II 1.4 3.68 0.00 0.45 25.38 30.92
III 1.48 3.91 0.00 0.48 26.94 32.81

March I 1.51 3.99 0.00 0.49 26.45 32.44
II 1.48 3.91 0.00 0.48 25.95 31.82
III 1.37 3.61 0.00 0.44 23.95 29.38

April I 1.4 3.68 0.00 0.45 24.45 29.99
II 1.34 3.53 0.00 0.43 23.46 28.76
III 1.31 3.46 0.00 0.43 22.96 28.15

May I 1.25 3.31 0.00 0.41 21.96 26.93

II 1.23 3.23 0.00 0.40 21.46 26.32
III 1.14 3.01 0.00 0.37 19.96 24.48

	

I. Industrial demand
Data collected from Industrial officer.

Month Decade Gross industrial demand (million l)
June I 11.55

II 10.66
III 11.68

July I 11.68
II 11.68
III 11.68

August I 11.02
II 11.33
III 11.63

September I 11.25
II 11.55
III 12.14
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October I 11.84
II 12.65
III 12.65

November I 12.65
II 12.33
III 11.63

December I 11.33
II 11.33
III 11.94

January I 11.55
II 12.14
III 12.43

February I 13.62
II 16.23
III 17.20

March I 17.52
II 17.20
III 15.00

April I 15.31
II 14.70
III 14.39

May I 13.78

II 13.02
III 12.14

	

Pe_Päv
Month Decade Total demand (m3) Total water available 

(m3)
Total water available - 

Total demand (m3)
surplus/
deficit

June I 59890.822 1705906.204 1646015.382 surplus

II 59890.822 2784688.794 2724797.972 surplus
III 59890.822 2715687.994 2655797.172 surplus

July I 59556.022 1949033.676 1889477.654 surplus
II 59556.022 3454436.17 3394880.148 surplus
III 59556.022 2468928.9 2409372.878 surplus

August I 59394.022 3877424.454 3818030.432 surplus
II 59394.022 2790805.208 2731411.186 surplus
III 59394.022 1130389.836 1070995.814 surplus

September I 985657.722 1656019.199 670361.477 surplus
II 1010667.722 716385.0366 -294282.685 Deficit
III 1060687.722 746393.6948 -314294.027 Deficit

October I 1041267.022 1380971.689 339704.667 surplus
II 1016133.022 1071519.348 55386.326 surplus
III 1016133.022 948426.5079 -67706.514 Deficit

November I 984000.772 577427.747 -406573.025 Deficit
II 959694.772 597688.3697 -362006.402 Deficit
III 959694.772 246567.9555 -713126.817 Deficit
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December I 934808.272 204517.6065 -730290.666 Deficit
II 934808.272 272142.2132 -662666.059 Deficit
III 983420.272 8027.7939 -975392.478 Deficit

January I 982850.572 0 -982850.572 Deficit
II 1031462.572 13379.6565 -1018082.916 Deficit
III 1055768.572 43006.03875 -1012762.533 Deficit

February I 1180645.072 15291.036 -1165354.036 Deficit
II 1280309.072 123857.3916 -1156451.680 Deficit
III 1355057.072 79800.09413 -1275256.978 Deficit

 March I 1340197.972 112389.1146 -1227808.857 Deficit
II 1316041.972 360103.8978 -955938.074 Deficit
III 1219417.972 338046.5784 -881371.394 Deficit

April I 1243704.922 737792.487 -505912.435 Deficit
II 1195392.922 990190.15 -205202.772 Deficit
III 1171236.922 1077635.762 -93601.160 Deficit

May I 1123830.772 1027748.757 -96082.015 Deficit

II 1099674.772 1006341.307 -93333.465 Deficit
III 1027206.772 654838.6167 -372368.155 Deficit

TOTAL 30046293.89 37883809.28 7837515.391 surplus
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XpSÀ {]hÀ¯\§Ä 

ap«nÂ ]©mb¯nÂ e`yamIp¶ hmÀjnI agbpsS Afhv 2000 an.aoädnepw XmsgbmWv. CXv kwØm\ 
icmicnbnepw IpdhmWv. ChnsS D]tbmKn¡mhp¶ shÅ¯nsâ hmÀjnI Afhv 37 Zie£w 
Iyp_nIv aoädmWv. Pe_Päv X¿mdm¡pt¼mÄ e`n¨ hnhc§Ä A]{KYn¡pt¼mÄ PetkN\w 
e`yamIp¶ {]tZiw km[mcWtb¡mÄ IqSpXemsW¶p ImWp¶pïv. tIcf¯nÂ IrjntbmKyamb 
{]tZi¯nsâ 20 iXam\w am{Xta PetkN\w \S¯p¶pÅp. IqSmsX CShnfIfmbn \S¯p¶ 
IrjnbpsS hnkvXoÀ®w IqSn Irjn hnkvXrXnbnÂ DÄs¸«Xmbn ImWp¶pïv. CtXmsSm¸w XpSÀ¨bmbn 
PetkN\w BhiyanÃm¯ dºÀ, Im¸n XpS§nb hnfIfpsS {]tZi§sfbpw s]mXp PetkN\w 
BhiyapÅ {]tZi§fpsS hnkvXoÀW¯nÂ \n¶v Hgnhm¡m³ Ignbpw. C¯cw hnhc§Ä s]mXpsh 
FÃm {]tZi¯pw hnhctiJcW¯nÂ h¶pt]mIp¶XmWv. IrXyamb IW¡nse¯phm³ tiJcn¡p¶ 
hnhc§Ä IqSpXÂ ]cntim[\bv¡v hnt[bamt¡ïXpïv.

Pe_Päv IW¡m¡nbXnÂ HmKÌv amk¯nsâ ]IpXn hsc {]tZis¯ Pe Bhiyamb 22 
Zie£w Iyp_nIv aoäÀ e`yamsW¶p ImWmw. F¶mÂ XpSÀ¶v Pe e`yX Ipdbp¶p. AXn\mÂ Xs¶ 
HmKÌv Ahkm\ BgvNbnÂ PetkN\w Bcw`nt¡ïXpïv. ChnsS HmKÌv amkw hsc e`yamIp¶ 
Pe¯nsâ Hcp `mKw tiJcn¡p¶Xn\pÅ kwhn[m\w Hcp¡Ww. CXn\mbn a®p kwc£W hIp¸v  
\S¸m¡p¶ hrjvSn {]tZi ]cn]me\w (Catchment area treatment) km[yamb {]tZi§fnÂ GsäSp¡Ww. 
CtXmsSm¸w sXmgnepd¸p ]²Xn, PetkN\ hIp¸v, `qPe hIp¸v XpS§nbh Ipf§Ä hn.kn._n.IÄ 
t]msebpÅ \nÀ½nXnIÄ Gähpw A\ptbmPyamb Øe§Ä Isï¯n GsäSp¡Ww. sdKpteäÀ  
\nÀ½nXnbpw ]cnKWn¡mhp¶XmWv. ]©mb¯n\pw C¯c¯nepÅ ]²XnIÄ hmÀjnI ]²XnbnÂ 
DÄs¸Sp¯mhp¶XmWv. 

\nehnse PetkN\ kwhn[m\¯nsâ Imcy£aX hÀ²n¸n¡p¶ {]hÀ¯\w PetkN\ hIp¸v 
GsäSp¡Ww. Ct¸mÄ 50 iXam\¯nÂ Xmsg Imcy£aXbpÅ kwhn[m\§Ä 65 iXam\¯nse¯n¨mÂ 
PetkN\¯n\pÅ BhiyIX KWyambn Ipdbv¡m³ Ignbpw. ssat{Im CdntKj³ amÀ¤§fnte¡v 
Irjn Øe§sf L«w L«ambn F¯n¡m³ IgnªmÂ Pe BhiyIX hoïpw Ipdbpw. IqSmsX 
ImÀjnI hnfIfnepw hÀ²\hpïmIpw. CXn\mbn Ct¸mÄ¯s¶ tIcf¯nÂ D]tbmKn¨p hnPbn¨ 
"tkmfmÀ ]¼pIÄ' D]tbmKs¸Sp¯m³ Ignbpw.  

ap«nÂ ]©mb¯v anI¨ Pehn`h ]cn]me\¯neqsS IqSpXÂ Irjn¡v km[yXbpÅ {]tZiamWv. 
ap«nÂ ]©mb¯nÂ hnhn[bn\w IrjnIÄ¡pÅ km[yX.

{Ia\¼À C\w A[nI Irjnkm[yX (slIvSÀ)

1 s\Ãv (Hcn¸q) 60

2 ]¨¡dnIÄ 100

3 hmg 50

4 sX§v 38

5 IpcpapfIv 100

6 Im¸n 100

              BsI 448
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C¯cw km[yXIÄ ]cntim[n¡p¶Xn\pw kab_ÔnXambn, BhiyapÅ CSs]SepIÄ ]qÀ 
¯oIcn¡p¶Xn\papÅ IÀ½]cn]mSn BhnjvIcn¡p¶Xn\v ]©mb¯nÂ {]tXyI tbmKw hnfn¡p¶Xv 
DNnXambncn¡pw.
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A\p_Ôw 

FIvkÂ t^mÀamäv
s]mXp hnhc§Ä

1 ]©mb¯nsâ t]cv ap«nÂ

2 hnkvXoÀ®w (NXpc{i IntemaoädnÂ) 47.37

3 P\kwJy 35281

4 `qhn\ntbmKw

4 1 h\w (NXpc{i IntemaoädnÂ) 0.939

4 2 Irjn`qan (NXpc{i IntemaoädnÂ) 37.72

4 3 P\hmktaJe (NXpc{i IntemaoädnÂ) 10.08

4 4 hymhkmbnIw (NXpc{i IntemaoädnÂ) 3.41

4 5 D]tbmK{]ZaÃm¯ Xcniv/]md (NXpc{i IntemaoädnÂ) 0.2

4 6 IrjntbmKyamb Xcniv (NXpc{i IntemaoädnÂ) 0

4 7 aäpÅh (NXpc{i IntemaoädnÂ) 0
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