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{]nb-s∏´ Ip´n-Itf,

A©p apX¬ F´p hsc ¢mkp-I-fnse ̀ qan-imkv{Xw hnj-bhpambn

_‘-s∏´ A[ym-b-ß-fn-eqsS IS∂pt]m-b-t∏mƒ \mw hkn-°p∂

`qan-bnse sshhn-[y-ß-fpsS Hcp \nd-°mgvN  \nßƒ°p e`n-®n-́ p-

≠m-Ipw. F¥p-sIm≠v Cu sshhn-[y-ßƒ, F∂ At\z-j-W-amWv

Hº-Xv, ]Øv ¢mkp-I-fnse -̀ qanimkv{Xhnj-b-hp-ambn _‘-s∏´ A[ym-

b-ß-fn-¬ \nßƒ°v ImWm≥ Ign-bp-I. CØcw At\z-j-W-ßƒ

IqSp-X¬ Adn-hp-I-fn-te°pw IqSpX¬ At\z-j-W-ß-fn-te°pw

"\ΩpsS `qansb kwc-£n-°pI' F∂ {]Xn-⁄-bn-te°pw \sΩ

\bn-°pw. \nXy-Po-hn-Xhpw kmº-Øn-I-im-kv{Xhpw XΩn-ep≈

_‘sØ°pdn-®p≈ Adnhv ka-Im-enI temIØv Pohn-°m≥

\nßsf {]m]vX-cm-°pw. CXn-\mbn kmº-Øn-I-im-kv{X-Ønse hnhn[

Bi-b-ßƒ ]mT-]p-kvX-I-Øn¬ Dƒs∏-Sp-Øn-bn-́ p≠v. hna¿i-\-Nn-

¥bpw \nc-¥-c-amb At\z-j-W-ßfpw ]T-\-{]-h¿Ø-\-ßfpw Adn-

hns‚ PmeIw Xpd-°m≥ \nßsf klm-bn-°pw.

ka{K F∂ FUyp-t°-j-W¬ t]m¿´epw Iyp.B¿.-tImUv tcJ-s∏-

Sp-Ønb ]mT-]p-kvX-I-ßfpw ¢mkvdqw ]T-\-{]-h¿Ø-\-ßƒ Bbm-

k-c-ln-Xhpw ck-I-chpw B°nXo¿°pw. tZio-b-sXm-gn¬ ss\]pWn

N -́°q-Spw (NSQF) Imen-I-{]-k-‡n-bp≈ Zpc-¥-\n-hm-c-Wam¿K-ßfpw

sF.kn.-Sn. km[y-X-Ifpw ]cn-K-Wn®mWv ]mT-]p-kvX-I-w sa®-s∏-Sp-

Øn-bn-́ p-≈-Xv. Adnhpw kt¥m-jhpw {]Zm\w sNøp∂Xpw Pohn-X-

K-‘n-bpamb ]T-\m-\p-̀ -h-ß-ƒ Bkz-Zn®v AXn¬ ]s¶-SpØpsIm≠v

Cu ]mT-]p-kvXIw IqSp-X¬ kºp-jvS-am-°p-hm≥ \nßƒ°m-h-s´.

\mfsØ \√ ]uc≥am-cmbnØocm≥ Cu ]mT-]p-kvXIw \nßƒ°v

hgn-Im-́ n-bm-Ipw.

kvt\lm-iw-k-I-tfmsS,

tUm. sP.- {]-kmZv

Ub-d-IvS¿, Fkv.-kn.-C.-B¿.Sn.



`mc-X-Øns‚ `c-W-L-S\

`mKw IV I

auenI I¿Ø-hy-ßƒ

51 I. auenI I¿Ø-hy-ßƒ ˛ Xmsg-∏-d-bp-∂h `mc-X-Ønse Hmtcm

]uc-s‚bpw I¿Øhyw Bbn-cn-°p-∂-XmWv:

(I) `c-W-L-S-\sb A\p-k-cn-°p-Ibpw AXns‚ BZ¿i-ß-sfbpw ÿm]-\-ß-sfbpw

tZiob]Xm-I-sbbpw tZiobKm\-sØbpw BZ-cn-°p-Ibpw sNøpI;

(J) kzmX-{¥y-Øn-\p-th-≠n-bp≈ \ΩpsS tZiobka-c-Øn\v {]tNm-Z\w \¬Inb al-\o-

bm-Z¿i-ßsf ]cn-t]m-jn-∏n-°p-Ibpw ]n≥Xp-S-cp-Ibpw sNøpI;

(K) `mc-X-Øns‚ ]c-am-[n-Im-chpw sFIyhpw AJ-fi-Xbpw \ne-\n¿Øp-Ibpw

kwc-£n-°p-Ibpw sNøpI;

(L) cmPysØ ImØp-kq-£n-°p-Ibpw tZiob tkh\w A\p-jvTn-°p-hm≥ Bhiy-s∏-

Sp-tºmƒ A\p-jvTn-°p-Ibpw sNøpI;

(M) aX-]-chpw `mjm-]-chpw {]mtZ-in-Ihpw hn`m-Ko-b-hp-amb sshhn-[y-ßƒ°Xo-X-ambn

`mc-X-Ønse F√m P\-ßƒ°p-an-S-bn¬, kulm¿Zhpw s]mXp-hmb kmtlm-Z-cy

-a-t\m-̀ m-hhpw ]pe¿Øp-I.  kv{XoI-fpsS A¥- n\v Ipdhp hcp-Øp∂ BNm-c-ßƒ

]cn-Xy-Pn-°pI;

(N) \ΩpsS kwkvIm-cka-\zb-Øns‚ kº-∂-amb ]mc-º-cysØ hne-a-Xn-°p-Ibpw

\ne-\n-dp-Øp-Ibpw sNøpI;

(O) h\-ßfpw XSm-I-ßfpw \Zn-Ifpw h\yPo-hn-Ifpw Dƒs∏-Sp∂ {]IrXym D≈

]cn-ÿnXn kwc-£n-°p-Ibpw A`n-hr-≤n-s∏-Sp-Øp-Ibpw Pohn-I-tfmSv ImcpWyw ImWn-

°p-Ibpw sNøpI;

(P) imkv{Xo-b-amb ImgvN-∏mSpw am\-hn-I-Xbpw, At\z-j-W-Øn\pw ]cnjvIcWØn\pw

D≈ at\m-̀ m-hhpw hnI-kn-∏n-°pI;

(Q) s]mXp-kzØv ]cn-c-£n-°p-Ibpw i]Yw sNbvXv A{Iaw Dt]-£n-°p-Ibpw sNøpI;

(R) cmjv{Sw bXv\-Øn-s‚bpw e£y-{]m-]vXn-bp-sSbpw D∂-X-X-e-ß-fn-te°v \nc¥cw Db-

c-Ø-°-hÆw hy‡n-]-chpw Iq´m-b-Xp-amb {]h¿Ø-\-Øns‚ F√m afi-e-ß-fnepw

D¬Ir-jvS-X-bv°p-th≠n A[zm-\n-°p-I.

(S) Bdn\pw ]Xn-\m-en\pw CSbv°v {]mb-ap≈ Xs‚ Ip´nt°m Xs‚ kwc-£-W-bn-

ep≈ Ip´n-Iƒt°m, AXXp kwKXn t]mse, amXm-]n-Xm-°tfm c£mI¿Ømthm

hnZym-̀ ym-k-Øn-\p≈ Ah-k-c-ßƒ G¿s∏-Sp-Øp-I.
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Cu ]pkvXIØn¬ ]T\kuIcyØn\mbn

Nne Nn”ßƒ D]tbmKn®ncn°p∂p.

XpS¿{]h¿Ø\ßƒ

hnebncpØmw

]T-\-]p-tcm-KXn \n¿W-bn-°p∂

tNmZy-ßƒ

A[nIhmb\bv°v ˛ hnebncpØen\v

hnt[bamt°≠Xn√
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C¥ybnse Nne {][m\ \K-c-ß-fnse A¥-co-£-Xm-]-\ne tcJ-s∏-Sp-Ønb c≠p

`q]-S-ßƒ I≠nt√ (Nn{Xw 1.1)?

$ Htc Znh-k-w hnhn[ ÿeß-fnse Xm]-\ne Hcp-t]m-se-bmtWm?

$ hnhn[ Ime-ß-fn¬ Hcp {]tZ-iØv A\p-`-h-s∏-Sp∂ Xm]-\ne Hcp-t]m-se-

bmtWm?

{]tZ-i-Øn-s‚bpw Ime-Øn-s‚bpw hyXym-k-ßƒ°-\p-k-cn®v Xm]-\n-e-bn¬ am‰-

ap≠m-Ip-∂Xv t_m[y-am-b-t√m. CXn-\p≈ Imc-W-ßsf°pdn®pw Cu hyXym-k-ßƒ

aqe-ap-≠m-Ip∂ hnhn[ A¥-co£{]Xn-̀ m-k-ßsf°pdn®pw Hc-t\z-j-W-am-bmtem?
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kqcy-\mWv `qanbpsS Du¿P-t{km-X v F∂v \nßƒ°-dn-bmw. {lkz-X-

cw-K-ß-fm-bmWv kutcm¿Pw `qanbnte°v FØp-∂-Xv. CXns\ kuc-

hn-In-cWw (Insolation) F∂p hnfn-°p-∂p.

kqtcym-Zbw apX¬ AkvX-abw hsc \ofp∂ Cu Du¿P-{]-hm-l-

ØmemWv kqcy\v A`n-ap-J-am-b `utam-]-cn-Xew NqSp-]n-Sn-°p-∂Xv.

XpS¿∂v `utam-]-cn-X-e-Øn¬\n∂v hnhn[ {]{In-b-I-fn-eqsS A¥-co-

£-Øn-te°p Xm]w hym]n°p-∂p.

A¥-co-£-Xm-]\ {]{In-b-Iƒ

A¥-co-£-Øn¬ \S-°p∂ Xm]-hym-]\ {]{In-b-I-fmWv Nn{X-ßfn¬

(Nn{Xw 1.2) kqNn-∏n-®n-́ p-≈Xv. Nn{X-ßfpw ASn-°p-dn-∏p-Ifpw \nco-£n®v

Cu {]{In-b-Iƒ a\- n-em-°q.

Xm]-Nm-e-\w, kwh-l-\w, A`n-h-l\w F∂o {]{In-b-Iƒ `qan-tbm-S-

SpØ A¥-co-£-̀ m-K-ß-fn-emWv kw -̀hn-°p-∂-Xv.

`utam-]-cn-X-e-Øn¬\n∂p Zo¿L-X-cw-K-cq-]-Øn¬ Du¿Pw iq\ym-Im-i-

tØ°v hnIn-cWw sNø-s∏-Sp-∂-Xns\ ̀ ua-hn-I-ncWw (Terrestrial radiation)
F∂p ]dbp∂p.

Nne- hm-X-I-ßƒ°v `ua-hn-In-c-WsØ BKn-cWw sNøm≥ Ign-bp∂p

F∂v \nßƒ ap≥¢m-kn¬ a\- n-em-°n-bn´p-≠-t√m.

Xm]-Nm-e\w

NqSp-]n-Sn® `utam-]-cn-

X-e-tØmSp tN¿∂v

ÿnXn-sN-øp∂ A¥-

c o -£ -` m -K - tØ°p

Xm]w ]I-cp∂p.

kwh-l\w

NqSmb hmbp

hnIkn®v Db-cp∂p.

A`n-h-l\w

Im‰n-eqsS Xnc-›o\

Xe-Øn¬ Xm]w

hym]n-°p-∂p.

`uahnIn-cWw

Zo¿L-X-cwKcq]Øn¬

`utam-]-cn-X-e-Øn¬

\n∂p iq\ym -Im -i -

tØ°v Xm]w aSßn-

t∏mIp-∂p.

Nn{Xw 1.2

GsXm-s°-bm-Wv B -hm-X-I-ßƒ? F¥m-Wn-Xns‚ ^ew?

A¥-co£sØ NqSp-]n-Sn∏n-°p-∂-Xv `ua-hn-In-c-W-am-sW∂v Ct∏mƒ

t_m[y-am-bn-t√?
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k¿hhpw kqcy-\m¬

$ `ua-hn-In-cWw cm{Xn-Im-e-ß-fn-emWv IqSp-Xepw kw -̀hn-°p-

∂Xv. F¥p-sIm≠v?

$ kuchnIn-c-Whpw ̀ ua-hn-In-c-Whpw Fßs\ hyXym-k-s∏-

´n-cn-°p-∂p?

Xm]-k-¥p-e\w

hchpsNe-hp-I-fpsS Xpe-\-sØ-bm-Wt√m \Ωƒ _P‰v F∂ ]Zw-

sIm≠v A¿Y-am-°p-∂-Xv. AXp-t]mse kuc-Xm-]-\hpw `ua-hn-In-c-

Whpw XΩn-ep≈ k¥p-e\sØ lo‰v_-P‰v F∂mWp hnfn-°p-∂-Xv.

Nn{Xw {i≤n-°q. (Nn-{Xw 1.3)

`uam-¥-co-£-Øn-te°p {]th-in-°p∂ kutcm¿P-Øns‚ Af-hns\

100 bqWn-‰mbn IW-°m°nbm¬ GI-tZiw 35 bqWn‰v Du¿Pw A¥-

co£hkvXp-°-fn¬ X´n {]Xn-̂ -en-°p-∂-Xn-eqsS \jvS-am-Ip-∂p. _m°n

65 bqWn‰v Du¿Pw Fßs\ hnX-cWw sNø-s∏-Sp∂p F∂v Nph-sS

tN¿-Øn-́ p≈ ]´nI t\m°n a\- n-em-°q.

Nn{Xw 1.3
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Xm]-\ne

kuc-Xm-]-\-Øn-eqsSbmWv ̀ utam-]-cn-X-ehpw ̀ utam-]-cn-X-e-tØm-S-SpØ

A¥-co-£`mKhpw NqSp-]n-Sn-°p-∂Xv F∂p \nßƒ°p t_m[y-amb-t√m.

A¥-co-£-Ønse Xm]-Øns‚ Xo{h-X-bpsS Af-hmWv Xm]-\n-e. Imem-

hÿm\nco-£-I¿ Hcp Znh-ksØ G‰hpw IqSnb Xm]-\ne IW-°m-

°p-∂Xv D®bv°v 2 aWn-°p≈ A¥-co-£-ÿn-Xn-bn¬\n∂m-Wv. F∂m¬

Ipd™ Xm]-\n-e-bm-Is´, kqtcym-Z-b-Øn\v sXm´p-ap-ºpw.

A¥-co-£--Ønepw `utam-

]-cn-X-e-Ønepw X´n {]Xn-̂ -

en-®p-t]m-Ip∂ Du¿P-Øns‚

Afhv

`utam-]-cn-X-e-Øn¬ FØn-

t®-cp-∂Xv

A¥-co -£-Øn¬ Xßn

\n¬°p-∂Xv

`utam-]-cn-X-e-Øn\pw A¥-

co-£-Øn-\p-ambn BsI

e`n-°p∂ Du¿Pw

35 bqWn‰v

51 bqWn‰v

14 bqWn‰v

65 bqWn‰v

17 bqWn‰v

48 bqWn‰v

65 bqWn‰v

`utam-]-cn-X-e-Øn¬ \n∂p

t\cn-´p≈ `ua-hn-In-cWw

A¥-co -£-Øn¬\n∂p≈

hnIn-cWw

`utam-cn -X-ehpw A¥-co-

£hpw ]pd-¥-≈p∂ BsI

Du¿Pw

IqSnb Xm]-\n-ebpw Ipd™ Xm]-\n-ebpw bYm-{Iaw D®bv°v 2

aWn°pw kqtcym-Z-b-Øn\v sXm´p-ap-ºp-ambn IW-°m-°p-∂-sX-¥n-\v?

¢mkn¬ N¿® sNøq.

`utam-]-cn-X-e-Øn-te-s°-Øp∂ apgp-h≥ Du¿Phpw hnhn[ am¿K-ß-fn-

eqsS iq\ym-Im-i-tØ°p aS-ßn-t∏mIp∂p F∂p t_m[y-am-bt√m. lo‰v

_P‰v F∂ Cu ssZ\w-Zn\ Xm]-k-¥p-e\ {]{In-b-bn-eqsS `utam-]-cn-

XeXm]w k¥p-en-X-ambn \ne-\n¿Ø-s∏-Sp-∂p.

Xm]-k-¥p-e\{]{Inb C√m-bn-cp-s∂¶n-tem?

Xm]-\ne Af-°p∂ D]-I-cWw GXmWv?

\n›nX ka-bsØ A¥-co-£-Xm-]-\ne F√m Znh-khpw Af∂v

kvIqƒ t\m´okvt_m¿Un¬ / ¢mkvap-dn-bn¬ {]Z¿in-∏n-°q.

Nn{Xw 1.4 ¬ \¬In-bn-́ p≈ Zn\m-¥-co-£-ÿnXnhnh-c-ßƒ {i≤n-°q.

hm¿Øm-am-[y-a-ß-fneqsS \nßƒ°v Gsd ]cn-Nn-X-amb ]Z-ß-fm-Wt√m

IqSnb Xm]-\n-e-bpw Ipd-™-Xm-]-\n-e-bpw.
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k¿hhpw kqcy-\m¬

Hcp Znh-ksØ IqSnb Xm]-\n-ebpw Ipd-™-Xm-

]-\n-ebpw XΩn-ep≈ hyXym-ksØ ssZ\n-I-Xm-

]m¥cw (Diurnal range of temperature) F∂p hnfn-

°p-∂p.

ssZ\n-I-Xm-]m-¥cw =

IqSn-b- Xm-]-\ne ˛ Ipd-™ -Xm-]-\ne

Hcp Znh-ksØ icm-icn Xm]-\n-esb ssZ\n-I-

i-cm-icn Xm]\ne (Daily mean temperature) F∂p

]dbp∂p. CXv Fßs\ IW-°m°mw F∂p

t\m°q.

ssZ\nI-i-cm-icn Xm]-\ne =

IqSnb Xm]\ne + Ipd-™ -Xm-]-\ne

2

sIm®n

IqSnb Xm]-\ne : 32°C
Ipd™ Xm]-\ne:26°C

Xncp-h-\-¥-]pcw

IqSnb Xm]-\ne : 33°C
Ipd™ Xm]-\ne:28°C

Nn{Xw 1.4

Nn{X-Øn¬ (Nn{Xw 1.4) \¬In--bn-́ p≈ Zn\m-

¥-co-£-ÿnXn hnh-c-ß-fn¬ \n∂v Hmtcm

{]tZ-i-Øn-s‚bpw ssZ\nIXm]m-¥-c-hpw

ssZ\nIicm-icn Xm]-\n-ebpw IW-°m-°q.

amIvknaw ˛ an\naw sX¿tam-ao-‰¿

Hcp Znh-ksØ IqSnb Xm]-\n-ebpw

Ipd™ Xm]-\n-ebpw Af-°p∂ D]-

I-c-W-am-Wn-Xv. CXn¬ c≠v sX¿tam-

ao-‰-dp-Iƒ 'U' BIr-Xn-bn-ep≈ •mkv

Syq_n-\m¬ _‘n-∏n-®n-cn-°p∂p.

amIvknaw sX¿tam-ao-‰-dn-\p-≈nse

ckw Xm]-ta‰p hnIkn-°p-Ibpw

AXv teml-\n¿an-X-amb kqNn-Isb

X≈n Db¿Øp-Ibpw sNøp-∂p.

At∂ Znh-ksØ G‰hpw Db¿∂

Xm]-\n-ebv°v t\sc CXv \n¬°p-∂p.

kqNn-I-bpsS ÿm\w t\m°n Znh-

k-Ønse G‰hpw IqSnb Xm]-\ne

GXv ka-bØpw hmbn-s®-Sp°mw.

an\naw sX¿tam -ao -‰ -dn -\p -≈n¬

apIƒ`m-KØv Bƒ°-tlmƒ \nd-®n-cn-°p-∂p. Xm]-\ne Ipd-bp-tºmƒ Bƒ°-

tlmƒ kt¶m-Nn-°p∂-Xn-\m¬ kqNn-Isb apI-fn-te°v hen°p∂p. kqNn-I-bpsS ÿm\-

Øn¬\n∂p Ipd™ Xm]-\ne hmbn-s®-Sp-°mw.
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hnhn[ ÿe-ß-fn¬ tcJ-s∏-Sp-Ønb Xm]-\n-

esb D]-tbm-K-s∏-SpØn Xm]-hn-X-cW`q]Sw

Xbm-dm-°m\mIpw.

Nn{Xw 1.5 t\m°q. Htc Xm]-\n-e-bp≈ {]tZ-

i-ßsf tbmPn-∏n®psIm≠v Hgp-°≥ hc-Iƒ

hc-®n-́ p-≈Xp I≠n-t√? `q]-S-ß-fn¬ Xm]-hn-

X-cWw ImWn-°m≥ D]-tbm-Kn-°p∂ coXn-bm-

Wn-Xv. Htc A¥-co-£-Xm-]-\n-e-bp≈ {]tZ-i-

ßsf tbmPn -∏n -®p -sIm≠v hc-bv°p∂

km¶¬∏n-I-tc-J-Isf ka-Xm-]-tc-J-Iƒ

(Isotherms) F∂p hnfn-°p-∂p.

`utam-]-cn-X-e-Øn¬ F√m-bn-SØpw Xm]-hn-

X-cWw Hcp-t]m-se-b√ F∂p \nßƒ°-dn-bm-

at√m. F¥m-Wn-Xn\v Imc-W-sa-∂-dn-bt≠?

Xm]-hn-X-c-WsØ kzm[o-\n-°p∂

LS-I-ßƒ

A£mw-i-ÿm\w
kutcm¿Pw G‰hpw Xo£v-W-ambn e`n-°p-∂Xv

DjvW-ta-J-e-bn-emsW∂v \nßƒ°-dn-bmw. DjvW-

ta-J-e-bn¬ kqcycivan-Iƒ Gd-°ptd ew_-ambn

]Xn-°p-∂-Xn-\m¬ AhnsS IqSp-X¬ Du¿Pw e`n-

°p-∂p.

Xm]ob a[y-tcJ

`qan-bn¬ G‰hpw Db¿∂ Xm]-\n-e-

bp≈ {]tZ-i-ßsf tbmPn-∏n®v ka-

Xm-]-tcJ hc-®m¬ AXv `qa-[y-tc-

Jbv°v kao-]-Øp-IqSn IS-∂p-t]m-Ipw.

Cu km¶¬∏nI tcJsb Xm]o-b-a-

[y-tcJ (Thermal equator) F∂mWv

hnfn-°p-∂-Xv.

{[ph-ß-tfm-S-Sp-°p-t¥mdpw

kqcy-c-ivan-IfpsS ]X-\-tIm-

Wn¬ Ncnhp≠m-Ip-∂p. IqSp-

X¬ Ncn-bp-t¥mdpw kqcy-c-

ivan-Iƒ A¥-co-£-ØneqsS

IqSp-X¬ Zqcw k©-cn-°p-∂-

Xn-\m¬ Du¿P-\jvSw kw`-

hn-°p-∂p.

Not to scale Nn{Xw 1.5

B¿´nIv hrØw (66½ON)

DØ-cm-b\tcJ (23½ON)

A‚m¿´nIv hrØw (66½OS)

`qa-[y-tcJ (0O)

Z£nWmb\tcJ (23½OS)

Z£n-W-{[phw (90OS)

DØc{[phw (90ON)

k
qc

y-c
-i

va
n-I

ƒ

Nn{Xw 1.6

antXmjvW ̨  ssiXy-ta-J-e-Ifn¬ F{]-Im-c-amWv kqcy-{]-Imi-

e-̀ yX?
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Dbcw

t{Smt∏m-kv̂ n-b-dnse Xm]-\ne Db-c-Øn-\-\p-k-cn®v Hmtcm 165 ao‰dn\pw

1° sk¬jykv F∂ -tXm-Xn¬ Ipd-™p-h-cp-∂-Xmbn \nßƒ ]Tn-®n-́ p-

≠t√m.

Cu {]{Inb F¥p -t]-cn-emWv Adn-b-s∏-Sp-∂Xv?

kap-{Z-\n-c-∏n¬ \n∂v hfsc Db¿∂v ÿnXn-sN-øp∂ {]tZ-i-ß-fn¬ Xm]-

\ne Xmc-X-tay\ Ipd-hm-bn-cn°pw.

CSp-°n, hb-\mSv XpS-ßnb {]tZ-i-ß-fn¬

kao] Pn√-I-fmb bYm-{Iaw Fd-Wm-Ip-fw,

tImgn-t°mSv F∂n-hn-S-ß-fnse Xm]-\n-e-

tb-°mƒ Ipd™ Xm]-\n-e-bmWv A\p-̀ -

h-s∏-Sp-∂Xv. F¥psIm≠v?

kap-{Z-\n-c-∏nse Xm]-\ne 30°C Bbn-

cns° Nn{X-Øn¬ (Nn{Xw 1.7) A F∂v

tcJ-s∏-Sp -Ønb ÿesØ Xm]-\ne

F{X-bm-bn-cn°pw F∂p IW-°m-°q.

-1650
-1500

-1000

A

-500

D
b

c
w 
(a

o‰
-d
n¬

)

Nn{Xw 1.7

kap-{Z-km-ao]yw

NphsS \¬In-bn-́ p≈ ]´nI ]cn-tim-[n-°q. C¥y-bnse Nne \K-c-ß-

fnse Xm]-\ne kw_-‘n® hnh-c-ß-fm-WXn¬.

\Kcw IqSn-b- Xm-]-\ne Ipd-™ -Xm-]-\ne Xm]m-¥cw

Xncp-h-\-¥-]pcw 330C 280C 50C

_wKfqcp 350C 230C 120C

U¬ln 380C 210C 170C

tKmh 330C 270C 60C

ta¬ kqNn-∏n® \K-c-ß-fpsS ÿm\w A‰vekv \nco-£n®v a\- n-em-°q.

Xncph-\-¥-]p-cw, tKmh F∂o \K-c-ß-fnse Xm]m-¥cw hfsc Ipdhpw

U¬ln, _wKfqcp XpS-ßnb CS-ß-fn¬ IqSp-X-ep-am-W-t√m. kap-{Z-km-

ao-]y-ap≈ ÿe-ß-fn¬ Xm]m-¥cw Ipdhpw Dƒ{]-tZ-i-ß-fn¬ IqSp-X-ep-

am-sW∂v t_m[y-am-bn-t√. Ic- Nq-Sm-Ip-tºmƒ IS-en¬\n∂p Ic-bn-te°pw

Ic XWp-°p-tºmƒ Xncn®pw hmbp-hns‚ \o°-ap-≠m-Ip-∂-Xn-\m-emWv

kap-{Z-km-ao-]y-ap≈ ÿeß-fn¬ kZm anX-amb Xm]w \ne-\n¬°p-

∂Xv.
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Nn{Xw 1.8

-Nn{Xw 1.8 t\m°q `qan-bpsS D]-cn-X-e-Øn-ep-S-\ofw tcJ-s∏-Sp-Ønb Xm]-

\n-e-bmWv CXn¬ Hgp-°≥ tcJ-IƒsIm≠v Nn{Xo-I-cn-®n-́ p-≈-Xv.

U¬ln-bn¬ DjvW-°m‰v;
]cs° kqcym-LmXw

Xan-gv\m-́ n¬ \n∂v
DjvW-°m‰v; ]me-°mSv s]m≈p∂p ioX-°m‰v : Xmgvhc-bn¬

a™phogvN

tIc-f-Øn¬ s]mXpsh anX-amb Xm]-\n-e-bmWv A\p-̀ -h-s∏-Sp-

∂-Xv. CsX-¥p-sIm-≠mWv?

Im‰p-Iƒ

hm¿ØmXes-°-́ pI-ƒ {i≤n-®ph-t√m. DjvW-°m-‰p-Ifpw ioX-°m-‰p-Ifpw

Ah IS-∂p-t]m-Ip∂ {]tZ-i-ß-fnse A¥-co-£-Xm-]-\ne bYm-{Iaw

Db¿ØpIbpw XmgvØpIbpw sNøp-∂p.

Im‰p-Iƒ°v Hcp {]tZ-isØ Xm]-\n-esb Fß-s\-bmWv kzm[o-\n-

°m≥ Ign-bp-∂Xv F∂p ¢mkn¬ N¿®sNbvXv Ipdn∏v Xbm-dm°q.

A£mw-i-ÿm-\w, Dbcw, kap{Zkmao]yw, Im‰p-Iƒ XpS-ßnb LS-I-

ßfpsS kzm[o-\-Øm¬ `qan-bn¬ Hmtcm {]tZ-iØpw Xm]-\n-e-bn¬ {]I-

S-amb A¥-cw A\p-̀ -h-s∏-Sp∂p.

BtKm-f-Xm-]-hn-X-cWw

Cu tcJ-I-fpsS t]cv ]dbq?
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DØ-cm¿[-tKm-f-sØ At]-£n®v Z£n-Wm¿[-tKm-f-Øn¬ ka-

Xm-]-tc-J-Iƒ a[y-tc-Jbv°v Gd-°ptd kam-¥-c-ßfm-Wv. Imc-

W-sa¥mbn-cn°pw?

DjvW-Im-eØv IS-ens\ At]-£n®v Ic-bn¬ Db¿∂ Xm]-\n-ebpw

ssiXy-Im-eØv Ipd™ Xm]-\n-ebpw A\p-̀ -h-s∏-Sp-∂-p. Icbpw ISepw

hyXy-kvX-ambn NqSp-]n-Sn-°p-∂-Xv sIm≠mWv ka-Xm-]-tc-JI-ƒ s]mXpsh

hf™v ImWs-∏-Sp-∂-Xv.

DjvW-Im-e-sØbpw ssiXy-Im-e-sØbpw Imem-h-ÿm-`q--]-S-ß-

fnse ka-Xm-]-tcJIƒ hyXy-kvX- kz`mhw ]pe¿Øp-∂p. F¥p-

sIm≠v?

A¥-co-£-Xm-]-\n-e-bnse G‰-°p-d-®n-ep-I-fmWv a¿±-hy-Xn-bm\w, Im‰p-Iƒ,

taLw, h¿jWw XpS-ßnb hnhn-[-Xcw A¥-co£{]Xn-̀ m-k-ß-fn-te°p

\bn-°p-∂Xv F∂p \nßƒ ]Tn-®n-́ p-≠t√m.

A¥-co-£{]Xn-̀ m-k-ßsf apJy-ambpw kzm[o-\n-°p∂ H∂mWv A¥-co-

£Ønse -P-emw-iw.

Pemwiw A¥-co-£-ØnseØp∂-Xn-¬ Xm]-Øns‚ ]s¶¥v?

A¥-co-£-Ønse Pew

A¥-co-£-Øn-se Pemw-i-sØ B¿{ZX (Humidity) F∂p hnfn-°p∂p.

A¥-co£Pemwiw F√m {]tZ-i-ß-fnepw Htc Af-hn-em-bn-cn-

°ptam?

A¥-co£Pe-Øns‚ Af-hns\ kzm[o-\n-°p∂ LS-I-ßƒ Fs¥-√m-

am-sW∂v Fgp-Xn-t\m-°q.

$ Xm]-\ne

$

hyXykvX {]tZ-i-ß-fn-se-∂-t]mse hnhn[ ka-b-ß-fnepw B¿{ZX hyXy-

kvX-am-bn-cn-°pw.

hmbphn-e-S-ßn-bn-́ p≈ \ocm-hn-bpsS bYm¿Y Af-hns\ tIhe B¿{ZX

(Absolute humidity) F∂mWv hnfn-°p-∂-Xv. CXv Hcp Iyq_nIv ao‰¿ hmbp-

hn¬ F{X {Kmw Pe-_mjv]w (g/m3) F∂ GI-I-Øn-emWv IW-°m-

°p∂Xv.

\n›nX Dujvam-hn¬ A¥-co-£-Øn\v Dƒs°m-≈m≥ Ign-bp∂ \ocm-hn-

bpsS Af-hn\v ]cn-[n-bp-≠v. A¥-co£w \ocm-hn-]q-cn-X-am-Ip∂ Ah-

ÿsb ]qcn-Xm-hÿ (Saturation level) F∂p hnti-jn-∏n-°mw.
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A¥-co-£w \ocmhn-]q-cn-X-am-bn-°-gn-™m¬ L\o-

I-cWw Bcw-`n -°pw. L\o-I-c-W-sØ-°p-dn®v

\nßƒ ap≥ ¢mkn¬ ]Tn-®Xv Hm¿°p-∂p≠m-hpw.

L\o-I-c-W-{]-{Inb t_m[y-am-°m≥ A\p-tbm-Py-

amb Hcp eLp-]-co-£Ww \n¿tZ-in-°mtam?

L\o-I-cWw Bcw-̀ n-°p-∂ \n¿Wm-bI Dujvam-hn-

s\ Xpjm-cm¶w (Dew point) F∂p ]dbp∂p.

\n›nX Dujvam-hn¬ A¥-co-£-Øn\v Dƒs°m-

≈m≥ Ign-bp∂ BsI \ocmhn-bpsS F{X- `m-K-

amWv A¥-co-£-Øn¬ \ne-hn-ep-≈Xv F∂Xv iX-

am-\Øn¬ IW-°m-°p-∂p. Cu B\p-]m-XnI Af-

hns\ Bt]-£nI B¿{ZX (Relative humidity) F∂p

hnfn-°p-∂p.

DZm-l-c-W-Øn\v, \n›nX Dujvam-hn¬ A¥-co-£-

Øn\v Dƒs°m-≈m≥ Ign-bp∂ \ocm-hn-bpsS ]Ip-

Xn-bmWv tIhe B¿{Z-X-sb-¶n¬ Bt]-£nI

B¿{ZX 50% Bbn-cn-°pw. CXv IW-°m-°p-∂-sX-

ß-s\-sb∂v t\m°q.

Bt]-£nI B¿{ZX =

]qcn-Xm-h-ÿ-bn¬ Bt]-£nI B¿{ZX

F{X iX-am-\-am-bn-cn°pw?

sh‰v B‚ v ss{U _ƒ_v sX¿tam-ao-‰¿ D]-tbm-

Kn®mWv Imem-hÿm\nco-£-I¿ Bt]-£nI

B¿{ZX IW-°m°p-∂-Xv.

L\o-I-cWcq]-ßƒ

(Forms of Condensation)
L\o-I-cW{]{Inb Bcw-̀ n-°p-∂Xn\v A¥-co£w

]qcn-Xm-h-ÿ-bn¬ FtØ-≠-Xp-≠v. A¥-co£w

]qcn-Xm-h-ÿ-bn¬ FØn-b-Xn-\p-ti-jhpw \ocmhn

A¥-co-£-Øn-se-Øp-Itbm Xm]-\ne KWy-ambn

Ipd-bp-Itbm sNbvXm¬ \ocmhn°v L\o-I-cWw

kw`-hn-°p-∂p.

sh‰v B‚ v ss{U_ƒ_v

sX¿tam-ao-‰¿

CXn¬ c≠v sX¿tamao‰-dp-

Iƒ D≠m-Ipw. H∂v km[m-

cW A¥-co-£-Xm-]-\ne

tcJ-s∏-Sp-Øp-∂p. as‰mcp

sX¿tam-ao-‰-dns‚ _ƒ_v

Hcp akven≥ XpWn-sIm≠v

s]mXn™v kZm \\®p

hbv°p -∂p. CXv sh‰v

_ƒ_v sX¿tam -ao -‰¿

F∂mWv Adn-bs-∏-Sp-∂-Xv. _ƒ_v \\-

™n-cn-°p-∂-Xn-\m¬ Cu sX¿tamao‰¿

km[m-cW Xm]-\n-e-tb-°mƒ Ipd™

Xm]-am-bn-cn-°p-at√m tcJ-s∏-Sp-Øp-I.

Cu c≠v sX¿tam-ao-‰-dpIfnsebpw

Xm]-\n-e-bnse hyXym-ksØ ASn-

ÿm-\-s∏-Sp-Øn-bmWv Bt]-£nI

B¿{Z-X- I-W-°m-°p-∂-Xv. Hcp \n›nX

Xm]-\n-ebn¬ ta¬∏-d™ hyXymkw

F{X-sb-∂-Xns\ ASn-ÿm-\-am°n

CtXm-sSm∏w \¬Ip∂ ]´n-I-bn¬

\n∂v Bt]-£nI B¿{ZX IW-°m-

°mw. s]mXp-hn¬ Xm]-hy-Xymkw

IqSp -X -em -Ip -tºmƒ Bt]-£nI

B¿{ZX Ipdhpw Xm]-hy-Xymkw Ipd-

bp-tºmƒ Bt]-£nI B¿{ZX IqSp-

X-ep-am-bn-cn-°pw.

k_vfn-ta-j≥

Nne Ah-k-c-ß-fn¬ A¥-co-£Xm]-

\ne KWy-ambn Ipd-bp-∂-Xn-\m¬

\ocmhn t\cn v́ Jcm-hÿ (lna-I-W-

ßƒ) bnse-Øp-∂p. CXmWv k_vfn-

ta-j≥.

tIhe B¿{ZX 

A¥-co-£-Øn\v Dƒs°m-≈m≥ Ign-bp∂ 
BsI \ocm-hn-bp-sSS Afhv

× 100
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L\o-I-cWØns‚ hnhn[ cq]-ßƒ GsXm-s°-sb∂v t\m°q.

taL-ßƒ aqS¬a™v

Xpjmcw

lnaw

L\o-I-cW

cq]-ßƒ

Nn{Xw 1.9

Xpjmcw (Dew)
{]`m-X-ß-fn¬ ]p¬s°m-Sn-I-fnepw Ce-I-fnepw a‰p

XWpØ {]X-e-ß-fnepw Pe-Øp≈n-Iƒ ]‰n-bn-cn-°p-

∂Xv \nßƒ {i≤n-®n-́ nt√. CXmWv Xpjmcw.

cm{Xn-Im-e-ß-fn¬ `utam-]-cn-Xew XWp-°p-∂Xns\

XpS¿∂v D]-cn-X-e-tØmSp tN¿∂p ÿnXn-sN-øp∂

A¥-co-£-`m-Khpw XWp-°p--∂p. CXv aqew \ocmhn

L\o-̀ -hn®v sh≈-Øp-≈n-I-fmbn `qan-bpsS D]-cn-X-e-

Ønse XWpØ {]X-e-ß-fn¬ ]‰n-∏n-Sn-°p-∂p.

kqtcym-ZbtØmsS Xpjmcw A{]-Xy-£-am-Ip∂p.

CsX-¥p-sIm≠v?

Xpjmcw
Nn{Xw 1.10
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lnaw (Frost)
cm{XnImeß-fn¬ D]-cn-X-e-Xm]w 0° sk¬jy-kn\pw

Xmsg-bmbn Ipd-bp∂ {]tZ-i-ßƒ `qan-bn-ep-≠-t√m.

CØcw {]tZ-i-ß-fn¬ Xpjmcw cq]w-sIm-≈p-∂-Xn\p

]Icw t\¿Ø lna-I-W-ß-fmIpw cq]w-sIm-≈p-∂-Xv.

L\o-I-c-W-Øns‚ Cu cq]sØ lnaw (Frost) F∂p

]dbp-∂p.

aqS¬a™v (Fog and Mist)
Nn{Xw (Nn{Xw 1.12) {i≤n-®t√m. CXn\v kam-\-amb A¥-

co-£-ÿnXn ssiXyIm-e-ß-fn-se-¶nepw \nßƒ°v A\p-

-̀h-s∏-́ n-́ nt√. CXmWv aqS¬a™v. A¥co-£w XWp-

°p-∂-Xn-eqsS L\o-̀ -hn-®p-≠m-Ip∂ t\¿Ø Pe-I-Wn-

I-Iƒ A¥-co-£-Øn¬Øs∂ Xßn\n¬°p∂p. `qan-

tbmS-SpØv ÿnXn-sN-øp∂ taL-ßƒ F∂pXs∂ Cu

Ah-ÿsb hnti-jn-∏n-°mw. A¥-co-£-Øns‚ Xmgv∂

hnXm-\-ß-fn-ep≈ s]mSn]S-e-ßsf tI{μo-I-cn®v L\o-

I-cWw \S-°p-tºmgmWv aqS¬a™v cq]wsIm≈p-∂-Xv.

CXv Zqc-°mgvNsb XS- -s∏-Sp-Øm-dp-≠v. aqS¬a™n-eq-

sS-bp≈ Zqc-°mgvN Xosc Ipd-hm-sW-¶n¬, AXm-bXv

Hcp Intem-ao-‰¿ Zqc-Ønepw Ipd-hm-sW-¶n¬ AXns\

I\-Ø-aq-S¬a™v (Fog) F∂pw Zqc-°m-gvN Hcp Intem-

ao-‰-dn-ep-a-[n-I-am-sW-¶n¬ t\¿Ø-aq-S¬a-™v (Mist) F∂pw

hnfn-°p-∂p. ssiXy-Im-eØv aqS¬a™v ImcWw

hS-t° C¥y-bn¬ hnam-\-Øm-h-f-ßƒ Xm¬°m-en-I-ambn

AS-®n-Sm-dp≠v.

kvtamKv (Smog)

hymh -km -bnItaJeIfn¬

]pIbpw aqS¬a™pw IqSn-°-

e¿∂v kvtamKv F∂ A¥-co£

Ahÿ cq]wsIm≈p-∂p. CXv

KXm-K-X-Øn\p XS w krjvSn-

°m-dp≠v.

taL-ßƒ (Clouds)
A¥-co-£-Ønse t\¿Ø -s]m-Sn-]-S-e-ßsf tI{μo-I-cn®v \ocmhn L\o-

`-hn-®mWv taL-ßƒ cq]wsIm≈p-∂Xv F∂p \nßƒ°dn-bma-t√m.

CØ-c-Øn¬ cq]w-sIm-≈p∂ Pe-I-Wn-I-I-fpsS hen∏w GI-tZiw 0.001

sk. ao‰dn¬ XmsgbmWv. AXn-\m-emWv Ah Xmtg°v ]Xn-°msX

A¥-co-£-Øn¬ Xßn-\n¬°p-∂-Xv. BIm-i-Øn¬ hnhn[ Xcw taL-

ßƒ \nßƒ I≠n-́ n-t√. cq]-Øn-s‚bpw Db-c-Øns‚bpw ASn-ÿm-\-

Øn¬ taL-ßsf h¿Ko-Icn°mw.

lnaw
Nn{Xw 1.11

aqS¬a™v
Nn{Xw 1.12
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cq]-Øns‚ ASn-ÿm-\-Øn¬ taL-ßsf s]mXpsh

\membn Xcw-Xn-cn-°mw.

kndkv taL-ßƒ: sXfn™ Zn\m-¥-co-£-ÿnXn-bn¬

hfsc Db-c-ß-fn¬ t\¿Ø Xqh¬s°´p-Iƒ t]mse

ImWp∂p.

kv{Sm‰kv taL-ßƒ: Xmgv∂ hnXm-\-ß-fn¬ I\-Ø-]m-fn-

I-fmbn ImW-s∏-Sp∂p.

Ip-ap-ekv taL-ßƒ: Db¿∂ kwh-l-\-{]hml^e-ambn

cq]w-sIm-≈p∂ Xqh¬s°´p-Iƒt]m-ep≈ Cu taL-ßƒ

ew_Zni-bn¬ IqSp-X¬ hym]n-®n-cn-°p-∂p.

\nw_kv taL-ßƒ: Xmgv∂ hnXm-\-Øn¬ ImWp∂ Ccp≠

ag-ta-L-ß-fm-Wn-h.  Pe-I-Wn-I-Iƒ km{μ-am-b-Xn-\m¬ CXv

kqcy-{]-Im-isØ ISØnhnSmsX Ccp≠ \nd-Øn¬

ImWs∏Sp-∂p.

apI-fn¬ kqNn-∏n® taL-ßƒ kzX-{¥-am-bn-́ √ s]mXpsh

ImW-s∏-Sp-∂-Xv. hnhn-[-Xcw taL-ßƒ IqSn-t®¿∂mWv ]e-

t∏mgpw \ap°v Zriy-am-Ip-∂-Xv. DZm-l-c-W-Øn\v Ipap-e-kv,

\nw_kv F∂o taL-ßƒ IqSn-°-e¿∂v ImWp-tºmƒ

AXns\ Ipatem\nw_kv taL-ßƒ F∂mWv hnf-n-°p-∂Xv.

apI-fn¬ kqNn-∏n® taL-ßƒ hnhn[ Db-c-ß-fn-em-bmWv

cq]-s∏-Sp-∂-Xv. Db-c-Øns‚ ASn-ÿm-\-Øn¬ taL-ßsf

\membn Xcw-Xn-cn-°mw.

$ hfsc Db-c-Øn¬ ImWp∂ taL-ßƒ (High Clouds
- 20000 apX¬ 40000 ft)

$ a[y-ta -L-ßƒ (Medium Clouds - 7000 apX¬

20000 ft)

$ Xmgv∂ taL-ßƒ (Low Clouds - <7000ft)

$ IqSp-X¬ Db-c-ß-fn-te°v hym]n-®n-́ p≈ taL-ßƒ

(Clouds with great vertical extent - 2000 apX¬

30000 ft)

Nn{Xw 1.13 kndkv taL-ßƒ

Nn{Xw 1.14 kv{Sm‰kv taL-ßƒ

Nn{Xw 1.15 Ip-ap-ekv taL-ßƒ

Nn{Xw 1.16 \nw_kv taL-ßƒ

\ocmhn L\o-̀ -hn-®mWv taL-ßƒ cq]w-sIm-≈p-∂-Xv F∂p ]Tn-®-t√m. Cu

Pe-I-Wn-I-Iƒ°v XpS¿∂v F¥mWp kw -̀hn-°p-∂Xv F∂p t\m°mw.

BImiw \nco-£n®v hnhn[ taL-ßsf

Xcw-Xn-cn-®-dn-bm≥ {ian-°q.
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h¿jWw (Precipitation)
XpS¿®-bmbn \S-°p∂ L\o-I-cWw taL-ß-fnse Pe-I-Wn-I-I-fp-sS

hep∏w Iq´p-∂p. `qKp-cp-XzsØ {]Xn-tcm-[n-°m-\m-ImsX hcp-tºmƒ taL-

ß-fn¬\n∂p Pe-Øp-≈n-Iƒ tamNn-∏n-°-s∏-Sp-Ibpw AXv hnhn[ cq]-ß-

fn¬ `qan-bn-te°p ]Xn-°p-Ibpw sNøp-∂p. Cu {]{Inbsb h¿jWw

F∂p hnfn-°mw.

Nn{X-ßƒ {i≤n-°q.

ag

a™p-hogvN Ben-∏-g-hogvN

h¿j-W-Øns‚ hnhn[ cq]-ß-fm-Wnh.

km[m-c-W-bmbn h¿jWw kw`hn-°p-∂Xv Pe-Øp-≈n-I-fpsS cq]-Øn-

emWv. CXmWv ag (Rainfall). A¥co£Xm-]-\ne ]qPyw Un{Kn sk¬-

jy-kn\v Xmsgbmbn-cn-°p-tºmƒ h¿jWw t\¿Ø lna-I-W-ß-fm-bmWv

`qan-bn-se-Øp-∂-Xv. CXmWv a™phogvN (Snowfall).

Nne-t∏mƒ taL-ß-fn¬\n∂p tamNn-∏n-°-s∏´ Pe-Øp-≈n-Iƒ A¥-co-

£-Øns‚ XWp-Ø-]m-fn-I-fneqsS IS-∂p-t]m-Im\nS-bm-bm¬ Ah XWp-

Øp-d™v a™pI -́I-fmbn ̀ qan-bn¬ ]Xn-°m-dp≠v. Cu h¿j-W-cq-]-amWv

Ben-∏gw (Hail stones).

\nßƒ°v G‰hpw ]cn-Nn-X-amb h¿j-W-cq]w GXmWv?
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k¿hhpw kqcy-\m¬

ag- ]ehn[w

ag Fß-s\-sb√m-ap-≠m-Ip-∂p-sh∂p t\m°q.

Nn{Xw (Nn{Xw 1.20) {i≤n-®-t√m. IS-en¬\n∂p

\ocmhn \nd™ Im‰v Ic-bn-te°p \oßp-

Ibpw ]¿hX®cn -hp -I -fneqsS Db¿∂v

XWpØv L\o-`-hn®v taL-cq]w {]m]n-°p-

Ibpw sNøp-∂p. Im‰n\v A`n -apJamb

]¿hXß-fpsS hi-ß-fn¬ IqS-pX¬ ag e`n-

°p-tºmƒ adp-h-i-ß-fn¬ Xmgv∂n-d-ßp-∂Xv

hc≠ Im‰m-b-Xn-\m¬ AhnsS -ag e`n-°p-

∂n-√. CØ-c-Øn-ep-≠m-Ip∂ agsb ]¿hX-

hrjvSn AYhm ssie-hrjvSn (Orgraphic
rainfall) F∂dn-b-s∏-Sp∂p. ]¿h-X-ß-fpsS

Im‰n\v {]Xn-apJamb hi-ß-fn¬ ÿnXn-sN-

øp∂Xpw ag e`n-°m-Ø-Xp-amb {]tZ-i-ßsf

ag\ng¬ {]tZißƒ (Rain shadow regions)
F∂p hnti-jn-∏n-°p-∂p.

tIc-f-Øn¬ sX°p]Sn-™m-d≥

a¨kq¨ ag e`n-°p-tºmƒ Xan-

gv\m-Sns‚ ]Sn-™mdp ̀ mK-ß-fn¬ CXp

e`n-°m-dn√. F¥p-sIm≠v?

a[ytcJmImem-hÿmtaJ-e-bpsS khn-ti-j-

X-Iƒ \nßƒ ]Tn-®n-́ p-≈-Xm-Wt√m. Db¿∂

Xm]-\n-ebpw F√m Znh-khpw D®Xncn-™p-

≠m-Ip∂ agbpw Ahn-SsØ {]tXy-I-X-

IfmWv.

Db¿∂ -Xm-]-ta‰v hmbp- Nq-Smbn hnI-kn®v

apI-fn-te-°p-b-cp∂p.

Cu Xm]-hym-]\ {]{In-b-bpsS

t]sc¥v?

A¥-co-£-Xm-]-Øm¬ hnI-kn®v apI-fn-te-°p-b-cp∂ hmbp XWpØv

L\o-̀ -hn®v Ipap-ekv taL-ßƒ cq]-sa-Sp-°p-∂p. XpS¿∂v  CSn-an-∂temSp-

IqSn ag-bp-≠m-Ip-∂p. km[m-c-W-bmbn D®-I-gn-™p-≠m-Ip∂ Cu ag

Nn{Xw 1.21 kwh-l-\-hrjvSn

DjvW

hmbp

Nn{Xw 1.22  Xoc-tZ-i-hrjvSn

DjvW

hmbp

ioXhmbp

ssie-hrjvSn

B¿{Z-amb

hmbp

Nn{Xw 1.20
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A[n-I-t\cw \o≠p\n¬°m-dn-√. CØ-c-Øn-ep-≠m-Ip∂ agsb kwh-

l\ag (Convectional rain) F∂p hnfn-°p-∂p. kwh-l\ag DjvW-ta-J-e-

bn-se Hcp km[m-cW DjvW-Ime{]Xn-̀ m-k-amWv.

Icbv°pw IS-en\pw apI-fn-ep≈ A¥-co-£-Xm-]-\ne hyXy-kvX-am-bn-

cn°pw. IS-en¬\n∂p≈ hmbp Xoc-tZ-i-ß-fn¬ h®v Ic-bnse hmbp-hp-

ambn Iq´n-ap-́ m-\n-S-bm-bm¬ DjvW-hm-bp- apI-fn-te°v Db¿Ø-s∏-Sp-Ibpw

XpS¿∂v taL-cq-]o-I-c-W-Øn\pw agbv°pw Imc-W-am-hp-Ibpw sNøp-∂p.

Cu agsb Xoc-tZ-i-ag (Border rain) F∂v hnfn°p∂p.

`qan-sb∂ \ΩpsS Poh-{K-l-Ønse kIe kv]μ-\hpw \nb-{¥n-°p-

∂Xv kqcy-\mWv. kutcm¿-PsØ {]Xy-£-amtbm ]tcm-£-amtbm

{]tbm-P-\-s∏-Sp-Øn-bmWv Poh-tem-I-Øns‚ \ne-\n¬∏v. ̀ qan-bn¬ kky-

P-¥p-Pm-e-ß-fpsS hnX-cWw Xs∂ kutcm¿Pe`y-X-bv°-\p-kcn®m-Wv.

a\p-jys‚ Imcy-Ønepw ÿnXn adn-®-√. Pohs‚ \ne-\n¬∏n\v Hgn-®p-

Iq-Sm-\m-hmØ F√m A¥-co£{]Xn-`m-k-ßsfbpw \nb-{¥n-°p-∂Xv

kutcm¿P-am-Wv. kqcy-\n¬\n∂p e`n-°p∂ Du¿PsØ Bh-iy-amb

Af-hn¬ \ne-\n¿Øm\pw A[n-I-am-bXv Xncn-®-b-bv°m\pw {]Ir-Xn-

bn¬Øs∂ Hcp kzm`m-hnI kwhn-[m-\-ap-≠v.

kuc-Xm-]\w, `ua-hn-In-cWw F∂o Du¿P-[m-c-I-fn¬ t\cnb G‰-°p-d-

®n-ep-Iƒ D≠m-bm¬ t]mepw AXv `utam-]-cn-Xe icm-icn Xm]-\n-e-

bn¬ hyXn-bm-\-ap-≠m°pw. CXm-Is´, Pohs‚ \ne-\n-¬∏n\v `oj-Wn-

bp-b¿Øpw. A¥-co-£-Xm-]-\n-e-bn¬ am‰ßƒ°v Imc-W-am-Ip∂ a\p-

jy-{]-h¿Ø-\-ßƒ \nßƒ a\- n-em-°nb-n-́ p≠t√m. Aimkv-{Xo-b-amb

AØcw {]h¿Ø-\-ßƒ \ap°v \nb-{¥n-°mw. hcpw Xe-ap-dIƒ°mbn

\ΩpsS `qansb ImØp-h-bv°mw.

hne-bn-cp-Ømw

$ "`utam-]-cn-Xe Xm]-hn-X-c-WsØ kzm[o-\n-°p∂ {][m\ LS-

I-amWv A£mw-i-ÿm\w'. hni-Z-am-°p-I.

$ DØ-cm¿[tKm-f-Øn¬ ka-Xm-]-tc-J-Iƒ IqSp-X¬ hf™p

ImWp∂p F∂m¬ Z£n-Wm¿[tKmf-Øn¬ Ah Gd°ptd

a[y-tc-Jbv°v kam-¥-c-am-Wv. Imc-W-sa¥v?

$ Bt]-£nIB¿{ZX 100% Bbmep≠mI∂ A¥-co£ Ahÿ

kw_-‘n®v \nß-fpsS \nK-a-\-ßƒ Fgp-Xp-I.
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k¿hhpw kqcy-\m¬

$ hyXym-k-sa-gp-Xp-I.

a. Xpjm-c-hpw lnahpw

b. t\¿Ø -aq-S¬a-™pw I\-Ø- aq-S¬a™pw

$ ssie-hrjvSn F∂ Bibw Hcp Nn{X-Øn-eqsS Ah-X-cn-∏n-

°pI.

XpS¿{]h¿Ø-\-ßƒ

$ lo‰v _P‰v hni-Z-am-°p∂ Nn{Xw Nm¿ v́ t]∏-dn¬ hc®v ¢mkn¬

{]Z¿in-∏n-°p-I.

$ C¥y-bnse {][m\ \K-c-ß-fnse Xm]-\ne `q]-S-Øn¬ tcJ-

s∏-Sp-ØpI. Ch DNnX-ambn Iq´n-tbm-Pn-∏n®v ka-Xm-]-tc-JIƒ

hc-bv°q.

$ \nßfpsS G‰hpaSp-Øp≈ Imem-hÿm \nco-£-W-tI{μw

kμ¿in®v Imem -h -ÿm-\n -co -£W D]-I-c -W-ß-fpsS

{]h¿Ø\w a\- n-em-°q.

$ BImiw \nco-£n®v hnhn[ BIr-Xn-bn-ep≈ taL-ßsf

Xncn-®-dn-bm≥ {ian-°q.

$ Cu bqWn‰v ASn-ÿm-\-am°n ]c-am-h[n H_vP-IvSohv amXrIm

tNmZy-ßƒ Xbm-dm°n ¢mkn¬ {]ivt\m-Øcn kwL-Sn-∏n-°q.



kmaqlyimkv{Xw II

24 Ãm≥tU¿Uv IX

i‡-amb `qI-º-ßƒ A\p-̀ -h-s∏-Sp∂ taJ-e-Iƒ

kqN\ : Nph∂ IpØp-Iƒ `qI-º-ßsf kqNn-∏n-°p-∂p.

`ua-Zn-\m-N-c-W-Øns‚ `mK-ambn kvIqƒ kmaq-ly-imkv{X¢∫ns‚

B`napJy-Øn¬ "`ua-{]-Xn-̀ -mk-ßƒ' F∂ hnj-bsØ Bkv]-Z-am°n

Hcp {]Z¿i\w kwLSn-∏n-°m≥ Xocp-am-\n-®p. {]Z¿i-\-Øn-s\-Ønb Nn{X-

ß-fn¬\n∂p Xnc-s™-Sp-Ø NneXmWv NphsS \¬In-bn-́ p-≈Xv.

Nn{Xw ˛ 2.1
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ImeØns‚ ssIsbm∏pIƒ

Nn{Xw ˛ 2.2 : A·n-]¿hX taJ-e-Iƒ

kqN\ : Nph∏v IpØp-Iƒ A·n-]¿h-X-ßsf ImWn-°p∂p.

Nn{Xw ˛ 2.3 : {][m\ ]¿hX\nc-Ifpw `qI-º-ta-J-e-Ifpw

kqN\ : a™\ndw \¬Inb {]tZ-i-ßƒ ]¿h-X-ßsf kqNn-∏n-°p-∂p.

aq∂v ̀ q]-Sßfn-sebpw hnh-c-ßƒ H‰ ̀ q]-S-Øn-em°n tcJ-s∏-SpØmtam?

Hmtcm ̀ q]-S-Øn-sebpw hnh-c-ßƒ°v hyXykvX \nd-ßtfm Nn”-ßtfm

sIm-Sp-°m≥ ad-°-cp-Xv. CXn\mbn Xmsg \¬In-b temI-̀ q-]-S-tcJ (Nn{Xw

2.4) D]-tbm-K-s∏-Sp-Øq.

B¬]vkv
Im°-kkv

lnam-ebw

]nc-\okv

shkq-hn-bkv

s]en ]¿hXw
A‰vekv

]¿h-X-ßƒ

{Im°-t‰mh

B
‚

ok
v

sk‚ v sle≥kv
]¿hXw

tamtWm-temh

Inemth

{]mbw Ipd™ aS°p]¿h-X-ßƒ

{][m\ A·n]¿h-X-ßƒ

`qIºtaJe

tdm°
ok

v
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Cu {]h¿Ø-\-Øn-s\m-Sp-hn¬ \nßƒ FØn-t®¿∂ \nK-a-\-ßƒ Ch-sbm-

s°-bt√?

\nK-a-\-ßƒ
$ `qan-bn¬ Nne {]tXyI {]tZ-i-ß-fn¬ `qI-º-ßƒ IqSp-X-embn

D≠m-Ip-∂p.

$ Nne {]tXyI {]tZ-i-ßfn¬ A·n-]¿h-X-ßƒ IqSp-X-embn ImWp∂p.

$ ]¿h-X-ß-fpsS hn\ym-k-Ønepw Nne {]tXy-I-X-Ifp≠v.

$ `qap-JØv `qI-ºtI{μ-ta-J-e-I-fpw ]¿h-X-ßfpsS hn\ym-khpw

Gd-°ptd HØphcp-∂p.

$

\nßƒ Xbm-dm-°nb `q]Sw NphsS tN¿Øn-́ p-≈-Xn≥ {]Imcw (Nn{Xw 2.5)

Xs∂-b-t√?

Nn{Xw ˛ 2.5 : {][m\ `qI-º-ta-J-e-Iƒ, A·n-]¿h-X-ßƒ, ]¿h-X-\nc-Iƒ

Nn{Xw ˛ 2.4
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ImeØns‚ ssIsbm∏pIƒ

`qI-º-taJ-e-Ifpw A·n-]¿hXtaJ-e-Ifpw ]¿h-X-irw-J-e-Ifpw

ImW-s∏Sp-∂Xv GXm≠v Htc {]tZ-i-ß-fn-em-sW∂v `q]Sw

\nco-£n-®-t∏mƒ hy‡-am-bt√m. CXv F¥p-sIm-≠m-bn-cn°mw?

`qh¬°hpw am‚n-ens‚ apIƒ`mKhpw tN¿∂-XmWv inem-a-fi-e-sa∂v

\nßƒ ]Tn-®n-´p-≠-t√m. `qh¬°w apX¬ AI-°mºp-h-sc-bp≈

I\-hp-ambn Xmc-Xayw sNøp-tºmƒ inem-a-fi-e-Øns‚ I\w hfsc

Ipd-hm-Wv. ap -́bpsS s]m´nb ]pd-t¥m-Sp-t]mse ]e IjW-ß-fm-bmWv

inem-a -fiew ImW-s∏-Sp -∂-Xv. At\Imbncw Intem-ao -‰ -dp -Iƒ

hnkvXr-Xn-bp-w ]c-am-h[n 100 In.ao. I\-hp-ap≈ inem-a-fi-e-̀ m-K-ßsf

inem-a-fi-e-̂ e-I-ßƒ (Lithospheric plates) F∂p hnfn-°p-∂p. hepXpw

sNdp-Xp-amb Cu ^e-I-ß-ƒ Hmtcm∂pw kap-{Z-̀ m-Khpw h≥I-c-̀ m-Khpw

Dƒs°m-≈p-∂tXm,  kap-{Z-̀ mKw am{Xw Dƒs°m-≈p-∂tXm, h≥I-c-̀ mKw

am{Xw Dƒs°m-≈p-∂tXm BImw.

\nßƒ `q]-SsØ Bkv]Z-am°n sNbvX -{]-h¿Ø-\-Øn¬ `q]-S-Øn-\p-

≈n¬ Nne kzm`m-hnI AXn-cp-Iƒ cq]-s∏-́ Xv {i≤n-®n-t√. Ch inem-a-

fi-e-^-e-I-ß-fpsS AcnIp-I-fm-Wv. NphsS \¬In-bn-´p≈ Nn{Xw

\nco-£n®v hnhn[ inema-fie^e-I-ßƒ Xncn-®-dn™v t]cp-Iƒ

]´n-I-s∏-Sp-Øq.

$ ]k-̂ nIv ^eIw

$

inem-a-fi-e-̂ -eIßƒ GsXm-s°sb∂v t_m[y-am-bn-t√. hen∏-Øns‚ ASn-

ÿm-\-Øn¬ Chsb henb ^e-I-ßƒ, sNdnb ^e-I-ßƒ F∂n-ßs\

Xcw-Xn-cn°mw. ^nen-ss∏≥, tImt°mkv, \mkvI, Ico-_n-b≥, kvtImjy,

Atd-_y≥ XpS-ßnb ̂ eIßƒ sNdnb ̂ e-I-ß-fm-Wv (Minor plates). henb

Nn{Xw ˛ 2.6 : inem-a-fie -̂e-I-ßƒ

]k-^nIv

^eIw

sXt°
Ata-cn-°≥

^eIw

B{^n-°≥
^eIw

bptd-jy≥
^eIw

hSt°
Ata-cn-°≥

^eIw

Bkvt{X-en-b≥
^eIw

A‚m¿´nIv ^eIw
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Nn{Xw ˛ 2.7

^e-I-ßƒ GsgÆ-am-Wp-≈-Xv. CXn¬ ]k-^nIv ^e-I-amWv G‰hpw

hep-Xv. kap{Z`mKw am{Xw Dƒs°m-≈p∂ ^e-I-amWv ]k-̂ nIv ^e-Iw.

^e-I-ßƒ Nen-°p-∂p

`mKn-I-ambn -{Z-hm-h-ÿ-bn-ep≈ AkvX-t\m-kv̂ n-b-dn\p apI-fn-emWv inem-

a-fie^e-I-ßƒ ÿnXnsNøp∂-Xv. `qan-°p-≈nse AXy-[n-I-amb Xm]-

Øm¬ Dcp-Inb am‚n-ens‚ `mKamb amKva \nc-¥cw kwh-l-\-Øn\v

hnt[-b-am-bn-s°m-≠n-cn-°p-∂p. CXv inem-a-fie^eI-ßsf Nen-∏n-°p∂p

(Nn{Xw 2.7).

h¿j-Øn¬ icm-icn 2 sk. ao‰¿ apX¬ 12 sk. ao-‰¿ hsc thK-ØnemWv

^e-I-ßƒ Nen-°p∂Xv. ^e-I-ß-fpsS Ne-\-thKw F√m ImeØpw

Htc-t]m-se-bm-bn-cp-∂n-√. 580 Zi-e£w h¿j-ßƒ°p apºv Ne-\-thKw

h¿j-Øn¬ 30 sk.ao-‰¿ hsc D≠m-bn-cp∂p F∂m-Wv ]T-\-ßƒ

kqNn-∏n-°p-∂-Xv.
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ImeØns‚ ssIsbm∏pIƒ

inem-a-fie^e-I-ß-fpsS hnhn[Xcw Ne-\-ßƒ krjvSn-°p∂ ^eI koa-

Iƒ GsX-√m-sa∂v NphsS tN¿Øn´p≈ Nn{X-ßƒ (Nn{Xw 2.8 F. _n. kn.)

\nco-£n®v Is≠Øq.

^e-Ißƒ ]c-kv]cw

ASpØphcp∂p : kwtbm-PIkoa

^e-Ißƒ ]c-kv]cw AI-ep∂p :

hntbm-PIkoa :

F.

_n.

1912 ¬ B¬{^Uv shKv\¿ F∂ P¿a≥ Imem-hÿmimkv{X-⁄≥ h≥I-cm-hn-ÿm-]\-

kn-≤m¥w F∂ Bibw Ah-X-cn-∏n-®p. Zi-e-£-°-W-°n\p h¿j-ßƒ°p apºv

Ct∏m-gp≈ F√m- h≥I-c-Ifpw tN¿∂v ]m≥Pnb F∂ _rlXvh≥Icbpw AXn-s\-®p‰n

]¥-emk F∂ alm-k-ap{Zhpw \ne-\n∂ncp-∂p-sh∂v At±lw hmZn-®p. ]n∂oSv h≥Ic

Dƒs°m-≈p∂ `mKw kap-{Zm-Sn-Ø-́ n-\p- ap-I-fn-eqsS ]Xps° sX∂n-amdn Zi-e-£-°-W-

°n\p h¿j-ßƒsIm≠v Ct∏m-gp≈ h≥I-c-Iƒ cq]w-sIm≠p F∂v At±lw

hniz-kn®p.

^e-Ißƒ ]c-kv]cw Dc-™p-\o-

ßp∂p : tOZIkoa
kn.

Nn{Xw 2.8

kmaqlyimkv{X A[ym]n-I-bpsS klm-b-tØm-sS ^e-I-N-e-\-ß-fp-sS

B\n-ta-j≥ hoUntbm IT@School Edubundu hnse PhET.in eqsS ImWpI.

h≥I-cm-hn-ÿm-]-\-kn-≤m¥w
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  $ kwtbm-PIkoa    $ hntbm-PIkoa
Nn{Xw ˛ 2.9 F

_n.F.

^eINe-\-ßƒ ^e-Ikoa-I-fn¬ hnhn-[-ß-fmb `qcq-]-ßƒ krjvSn-

°p-∂p.

kwtbm-PIkoa-Iƒ

Nn{XØn¬ ( 2.9F) aS°p]¿h-X-ß-fpsS hn\ymkw

{i≤n-®n-t√. kwtbm-PIkoa-I-fn-emWv aS-°p-]¿hX-

ßƒ krjvSn-°-s∏-Sp-∂Xv. DZm-l-c-W-Øn-\v, C¥y≥

^e-I-Øn-\pw bptdjy≥ ^e-I-Øn\pw CS-bn-embn

cq]w-sIm≠ aS°p]¿h-X-\n-c-bmWv lnam-e-b-]¿hXw.

GsX√mw ̂ e-I-ß-fpsS AXn-cp-I-fn-emWv

temIsØ {][m\ aS°p]¿h-X-ßƒ

cq]w -sIm-≠n-́ p-≈-Xv?

kwtbm-P-I-ko-a-I-fn¬ ^e-I-ßƒ XΩn¬ km{μ-Xm-

hy-Xymkw Ds≠-¶n¬ km{μ-X -Iq-Snb ̂ eIw km{μX

Ipd™ ^e-I-Øn-\-Sn-bn-te°v B≠p-t]m-Ip-∂p. Cu taJ-e-Isf \na-

÷-\-ta-JeIƒ (Subduction zones) F∂p ]dbp-∂p. \na÷\taJ-e-I-

fn¬ kap-{Zm-¥¿K¿Ø-ßƒ cq]-s∏-Sm-dp≠v. ]k-̂ nIv kap-{Z-Ønse Ne-

©¿ K¿Øw CXn-\p-Zm-l-c-W-am-Wv. CXn\v Imc-W-amb ̂ e-I-ßƒ GsXm-

s°-sb∂v At\z-jn-®-dn-bq.

Nn{Xw ˛ 2.9 _n

aS°p]¿hX-ßƒ

kwtbm-PIkoa-I-fn¬ inem-a-

fie^e-I-ß-fpsS kΩ¿Z

^e-ambn inem-]m -fn -Iƒ°v

he\w (Folding) kw -̀hn-°m-dp-≠v.

CXp-aqew cq]w-sIm-≈p∂ ]¿h-

X-\n-c-I-fmWv aS°p]¿hX\nc-

Iƒ (Fold mountains). lnam-e-bw,

B¬]vkv, B‚okv, A‰vekv

F∂nh-sbm-s° aS°p]¿h-X-\n-

c-I-fm-Wv.

^e-I-Ne-\Øm¬ cq]w-sIm≠ Nne `qcq-]-ßfpsS Nn{X-ß-fmWv (Nn{Xw 2.9

F. _n.) NphsS tN¿Øn-́ p-≈-Xv.
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hntbm-PIkoa-Iƒ

Nn{Xw 2.9 _n bn¬ B{^n-°≥ ^e-I-Øn\pw

sXt° Ata-cn-°≥ ̂ e-I-Øn-\pw CS-bn-ep≈

^e-I-koa GXp Xc-am-sW∂v t\m°q.

A‰vem‚nIv kap-{Z-Øn¬ GI-tZiw 14000 In.ao

‰¿ \of-Øn¬ sX°phS°v Zni-bn¬ Hcp ]¿h-

X-\nc cq]wsIm≠n-´p-≠v. a[y A‰vem‚nIv

]¿h-X-\nc F∂dnbs∏Sp∂ CXv ta¬∏-d™

c≠p ^e-I-ßfpsS hntbm-P-\-Øns‚ ^e-

ambn cq]s∏´Xm-Wv. ^e-I-ßƒ ]c-kv]cw

AI-ep-∂-Xns‚ ^e-ambn Ch-bv°n-S-bn-eqsS

amKva ]pd-tØ°p hcp-Ibpw XWp-Øp-d™v

]¿hX-ß-fmbn cq]m-¥-cs∏-Sp-Ibpw sNøp-∂p.

CØcw ]¿h-X-\n-c-Isf  kap-{Zm-¥¿]¿h-X-

\n--cI-ƒ F∂mWv hnfn-°p-∂Xv.

tOZI-ko-a-Iƒ

^e-I-ßƒ ]c-kv]cw Dc-kn-\o-ßp∂ CØcw ^e-I-

ko-a-Iƒ {`wi-ta-J-e-I-fmWv. CØcw ^e-I-ko-a-I-fn¬

s]mXpsh ̀ qcq-]-ßƒ krjvSn°-s∏-Sm-dn-√. hSt° Ata-

cn-°-bnse km≥ B≥{Un-bmkv {`wi-ta-Je CXn-\p-Zm-

l-c-W-am-Wv (Nn{Xw 2.9 kn).

a‰n-S-ßsf At]-£n®v ^e-Im-Xn-cp-Iƒ s]mXpsh

Zp¿_e-am-b-Xn-\m¬ CØcw ̂ eI-mXncp--Iƒ s]mXpsh

`qI-º-ßƒ, A·n-]¿h-X-ßƒ, `q{`wiw XpS -

ßnbhsIm≠v {]£p-_v[-am-Wv.

`utam-]-cn-X-e-Ønse henb `qcq-]-ß-fmb aS-°p-]¿h-

X-ßƒ, ]oT-̀ q-an-Iƒ, A·n-]¿hX-ßƒ F∂nh ^e-I-

N-e-\-ßfm¬ krjvSn-°-s∏Sp-∂-h-bm-Wv.  ^eINe-\-

-ßsf IqSmsX at‰-sXms° i‡n-I-fmWv `qap-JØv am‰-ß-fp-≠m-°p-

∂Xv F∂p t\m°q.

`utam-]-cn-X-e-Ønse H´p-an° `qcq-]-ßfpw CØcw `ua-N-e-\-ß-fpsS

kw`m-h-\-bm-Wv. `ua-N-e-\-ß-fpsS ^e-ambn `qh-¬°-Ønse Nne {]tZ-

i-ßƒ Db¿Ø-s∏-Sp-Ibpw NneXv XmgvØ-s∏-Sp-Ibpw sNøp-∂p. `qh¬°-

`mKßƒ Db¿Ø-s∏-Sp∂ {]{In-bsb D∞m-\-sa∂pw (Uplift) XmgvØ-s∏-

Sp∂Xns\ Ah-X-e-\-sa∂pw (Subsidence) hnfn-°p-∂p.

Nn{Xw 2.9 kn

kap-{Z-X-S-hym-]\hpw ine-I-fpsS

{]mbhpw

hntbm-P-I-ko-a-I-fn-eqsS D]-cn-X-e-Øn-se-

Øp∂ amKva ^eI AXncp--I-fn¬ XWp-

Øp-d -bp -∂-Xns‚ ^e-ambn ]pXnb

IS¬Ø-d-Iƒ krjvSn-°-s∏-Sp-∂p. Cu

{]Xn-`m-ksØ kap-{Z-XShym]\w (Sea
floor spreading) F∂p hnfn -°p -∂p.

temIØv 200 Zi-e£w h¿j-Øn\pta¬

]-g-°-ap≈ IS¬Ø-d-Iƒ C√m-ØXv CXn-

\m-em-Wv. F∂m¬ temI-Ønse h≥I-c-

I-ƒ 2000 Zi-e£w h¿j-Øn\p ta¬

{]mb-ap-≈-h-bm-sW∂p Is≠-Øn-bn-́ p-≠v.
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`qIºw (Earthquake)
2015 G{]n¬ 23˛mw XobXn D®-t\-cØv Rm≥ Iq´p-Im-c-t\m-sSm∏w

ImTvafip \K-c-Øns‚ hoYn-I-fn-eqsS \S-°p-I-bm-bn-cp-∂p. s]mSp-

∂s\ sXm´p-ap-∂n-ep≈ Iq‰≥ sI´n-S-ßƒ \new-s]m-Øm≥ XpS-

ßn. Rßƒ \n∂n-cp∂ \new BIm-i-sØm-́ n-en-se-∂-t]mse

Xmtg°p t]mIp-∂-Xmbn tXm∂n. sI´n-S-ß-fn¬\n∂p ag-t]mse

s]bvXn-d-ßp∂ CjvSn-I-I-fn¬\n∂pw s]mSn-]-S-e-ß-fn¬\n∂pw

Hgn™pamdpI {]bm-k-ambnØo¿∂n-cn-°p-∂p. HmSn c£-s∏-Sm≥

]‰m-Ø-hn[w tdmUn¬ \ndsb K¿Ø-ßƒ {]Xy-£-s∏-́ n-cn-°p-

∂p. XteZnhkw Rßƒ Xma-kn-® tlm´¬ kap-®bw CSn™p

hoWpIgn™p. ac-W-Øn-s‚bpw Pohn-X-Øn-s‚bpw CS-bn-ep≈

A]q¿h\nan-j-ß-fmWn-sX∂v Rm≥ Xncn-®-dn-™n-cn-°p∂p.

Fs‚ IÆp-Iƒ Ahn-iz-k\o-b-amb ImgvN-Iƒ ImWp-I-bm-Wv.

Ipd®p apºp hsc kpμ-c-ambncp∂ \K-c-Ønse hoYn-Iƒ hn≈-

ep-Iƒ hoWv InS-ßp-I-fmbn amdn-bn-cn-°p-∂p. sI´n-Sm-h-in-jvS-ßƒ

\K-c-Øn¬ \ndsb Ip∂p-Iƒ krjvSn-®n-́ p-≠v. Fs‚ t_m[w

ad-bp-sa∂v tXm∂nb \nan-jw, Ipd-®-Ise s]mSn-]-S-e-ßƒ°n-S-

bn¬ \n∂v Hc-]-cn-Nn-X≥ Fgp-t∂‰p h∂v KmV-am-sbs∂ sI´n-

∏n-Sn-°p-Ibpw aμ-lm-k-tØm-Sp-IqSn H∂pw ]d-bmsX \S-∂p-t]m-

hp-Ibpw sNbvXp; kl-\-Øn-s‚bpw AXn-Po-h-\-Øn-s‚bpw aμ-

lm-kw.

sjdnMv tUm¿Pn F∂ bm{X-nI\v t\∏mƒ `qan-Ip-ep-°-Øn-ep-≠mb A\p-

-̀h-km-£y-amWv \nßƒ hmbn®Xv.

`qI-ºßƒ an°hbpw tI{μo-I-cn-°p∂Xv ^e-Im-Xn-cp-I-fn-em-sW∂v a\-

 n-em-bnt√m? F¥mWv `qIºw?

`qan-bpsS Bg-ß-fn¬ ^e-I-N-e-\-̂ -e-ambpw a‰pw ine-Iƒ°v ÿm\-am-

B¥-cnI Ne\-ßƒ

(Endogenic movements)
_mly-Ne\-ßƒ

(Exogenic movements)

kmh-[m-\-Øn-ep≈ Ne\w

(Diastrophic movement)
{ZpXNe\w

(Sudden movement)
 `qIºw (Earthquakes)

 A·-n]¿hXkvt^mS\w

(Volcanic eruption)

`ua-N-e-\-ßƒ (Earth Movements)

DZm: ^e-I-N-e-\-ßƒ
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‰hpw {`wi-\hpw kw -̀hn-°mdp-≠v. CØcw kμ¿ -̀ß-fn¬ ̀ qan-bpsS inem-

a-fi-e-Øn¬ s]s´∂v i‡-amb kΩ¿Zw A\p-̀ -h-s∏-Sp-Ibpw sI´n-°n-

S-°p∂ Pem-i-b-Øn¬ ̀ mc-ap≈ hkvXp hogp-tºmƒ hkvXp hoW ÿe-

Øp-\n∂p hrØm-Ir-Xn-bn¬ Xcw-K-ßƒ Pem-ibw apgp-h≥ hym]n-°p-

∂Xpt]mse `qI-º-X-cw-K-ßƒ D≠m-hp-Ibpw sNøp∂p. Cu Xcw-K-ßƒ

`qan-bpsS D]-cn-X-e-Øn¬ {]I-º-\ßƒ krjvSn-°p-∂p. ̀ qan-bpsS CØcw

{]I-º-\ß-fmWv \ap°v `qI-º-ambn A\p-̀ -h-s∏-Sp-∂-Xv.

^e-I-N-e-\hpw {`wi\hpw am{X-a√, a‰p Imc-W-ßƒ aqehpw `qI-º-ß-

fp-≠m-Im-dp-≠v. Ah-bm-Wv,

$ J\n-I-fpsS ta¬°qc CSn™phogp-∂-Xv.

$ Pe-kw-`-c-Wn-I-fnse kΩ¿Zw.

$ A·n-]¿h-X-ß-fp-≠m-Ip∂ kμ¿`-ßƒ.

`qan-bpsS Bg-ß-fn¬ {]I-º-\-ßƒ D≠m-Ip∂ tI{μ-ßsf {]`htI{μw

(Focus) F∂-pw CXn-\p- t\¿ap-I-fn¬ ÿnXnsNøp∂ `utam-]-cn-Xe

tI{μsØ F∏n-sk‚¿ (Epicentre) F∂pw hnfn-°p-∂p.

$ \¬Inbn´p≈ Nn{X-Øn¬ (Nn{Xw 2.10) t^m°kpw F∏n-

sk‚dpw Xncn-®-dn™v tcJs∏-Sp-Øp-I.

$ 2005 \p tijw D≠m-b {][m-\-s∏´ `qI-º-ßƒ GsXm-s°-bm-

sW∂v At\z-jn-®-dn™v Ah-bpsS F∏n-sk‚¿ temI`q]-S-

Øn¬ AS-bm-f-s∏-Sp-Øp-I.

`qI-º-thf-bn¬ aq∂p Xcw XcwK-ß-fmWv t^m°-kn¬\n∂p ]pd-s∏-Sp-

∂-Xv. {]mY-anIXcw-K-ßƒ (Primary waves), ZznXobXcw-K-ßƒ (Secondary
waves), {]Xe XcwKßƒ (Surface waves) F∂nhbmWh. {]X-e-X-cw-

K-ß-fmWv G‰hpw hn\m-i-Im-cn-bm-b-Xv. ̀ qI-º-X-cw-K-ßƒ tcJ-s∏-Sp-Øp∂

D]-I-c-W-amWv kokvtam-{Km-̂ v.

`qI-º-k-a-bØv ]pd-s∏-Sp∂ Du¿P-Øns‚ Xo{hX Af-∂p-Xn-́ -s∏-Sp-Øp∂

tXmXmWv dnIvS¿ kvsI-bn¬ (Richter scale). CXp-hsc G‰hpw Xo{hX

IW-°m-°n-bn-́ p-≈Xv Nnen-bn¬ D≠mb ̀ qI-º-Øn-\m-Wv, dnIvS¿ kvsIbn-

en¬ 9.5 Xo{hX.

kp\m-an-Iƒ (Tsunami)
IS-en-\-Sn-bn¬ D≠m-Ip∂ h≥`q-I-ºw, A·n-]¿hX kvt^mS-\w, D¬°-

I-fpsS ]X-\w, F∂nh aqe-ap-≠m-Ip∂ BLmX-X-cw-K-ßƒ,  At\Iw

ao‰-dp-I-tfmfw Db¿∂ps]mßp∂ ̀ oa≥ Xnc-am-e-I-ƒ kr„n-°p∂p. CØcw

Xn-c-am-e-I-fm-Wv kp-\m-anIƒ, kp\man sIm≠p-ff A]-I-S-ßƒ°v

apJy-ambpw hnt[-b-am-Ip-∂Xv Xoc-{]-tZ-i-ß-fmWv. Pohlm-\nbpw



kmaqlyimkv{Xw II

34 Ãm≥tU¿Uv IX

hkvXp hI-Iƒ°p-ff \mi-hp-amWv kp\m-an-bpsS G‰hpw

{]I-S-amb {]Xym-Lm-X-ßƒ. 2004 Unkw-_¿ 26 \v

tIc-f-XocØpw kp-\m-an _m-[n-°p-I-bp-≠mbn. C¥y≥

alm-k-ap-{Z-Ønse kpam-{X-bn-ep-≠mb i‡-amb `qN-e-

\-amWv C¥y-bnepw {ioe-¶-bn-ep-sams° \miw hnX®

Cu kp\m-an°v Imc-W-am-b-Xv.

kp\man ap∂-dn-bn∏v kwhn-[m-\-ßƒ C∂v hym]-I-ambn

\ne-hn-ep-≠v.  kp\m-an-bp-≠m-Im-\p-ff km[yX ap≥Iq´n

Is≠Øn Xoc-{]-tZ-i-ß-fn¬ Poh-lm-\n-bp-≠m-Im-Xn-cn-

°m≥ th≠ ap∂-dn-bn∏v \ev-Ip-I-bmWv Cu kwhn-[m-\-

Øns‚ e£yw.  \mj-W¬ Hmjym-\nIv B‚ v A‰vtam-kv

^n-b-dnIv AUvan-\n-kvt{S-j≥ (NOAA) "Um¿ v́' (Dart*) F∂

kp\man ap∂-dn-bn∏v kwhn-[m\w hnhn-[ {]-tZ-i-ß-fn-em-

bn ÿm-]n-®n-´p≠v. D]-{K-l-hm¿Øm-hn-\n-ab kwhn-[m-

\-ßƒ CXn-\m-bn {]tbm-P-\-s∏-Sp-Øp∂p.

kp\m-an-bn¬ \n∂v c£-t\-Sm≥ Fs¥ms° Imcy-ßƒ

\ap°v sNøm≥ Ignbpw?

$ IS¬Øn-c-Iƒ ]nt∂m´p hen-bp-∂Xv ImWp-I-bm-sW-

¶n¬ AXv kp\man ap∂-dn-bn-∏mbn IcpXn kpc£nX

ÿe-tØ°v amdp-I.

$ HutZym-KnI ap∂-dn-bn-∏p-Iƒ Kuc-h-ambn FSp-°p-I.

$ A]-I-S-L´w XcWw sNbvXp F∂v kzbw Xocp-am-\n-

°msX HutZym-KnI Adn-bn-∏n-\mbn ImØn-cn-°p-I.

$ c£-s]-Sm-\p-ff Xnc-°n-\n-S-bn¬ hkvXp-hIIƒ FSp-

°m-\mbn kabw ]mgm-°m-Xn-cn-°p-I. Poh-\mWv

G‰hpw hep-sX∂v Xncn-®-dn-bWw.

$ kp\manbn¬ s]´p-t]m-bm¬ shf-f-Øn¬ s]mßn-°n-

S-°p∂ GsX-¶nepw hkvXp-hn¬ ]nSn-ap-dp°n c£-

s∏-Sm≥ {ian-°p-I.

kp\m-an -_m-[nX {]tZ-i-ß-fnse Zpc¥ \nhm-cW

{]h¿Ø-\-ß-fn¬ F≥.-kn.-kn, sdUvt{Im-kv, a‰v k∂-≤-

kw-L-S-\-Iƒ F∂n-h-bpsS ]¶v hfsc hep-Xm-Wv.

Ip´n -I-fmb \nßƒ°pw AØcw Zqc-¥-\n -hm-cW

{]h¿Ø-\-ß-fn¬ ]¶m-fn-bm-Im≥ Ign-bnt√?

Xmbve‚nse ̂ p°‰v _o®n¬

hnt\m-Z-Øn-\mbn IpSpw-_-

tØm-sSm∏w {_n´ -\n¬

\n∂pw FØnb Sn√n-kvanØv

F∂ ]Øp-h-b- p-Im-cn-bmb

s]¨Ip´n kp\m-an -bn¬

\n∂pw \qdp-I-W-°n-\m-fp-I-

fpsS Poh≥ c£n-®p.  Fß-

s\-sb-∂-dn-tbt≠? Xnc-Iƒ

Xoc -Øp-\n∂pw s]s´∂v

]n≥h-en -bm≥ XpS -ßn -b-

t∏mƒ _o®nse hnt\m-Z-k-

©m-cn-Iƒ hfsc AXn-i-b-

tØmSp IqSn XocØv XSn-®p-

Iq-Sp-Ibpw {]Xn-`m-ksØ

\nco-£n-°p-Ibpw sNbvXp.

F∂m¬ Cu {]Xn -`m -kw

I≠ Sn√n-kvan-Øn\v Xm≥

c≠mgvN apt∂ `qan-im-kv{X-

¢m-kn¬ ]Tn® kp\man F∂

`oI-c-Xn-c-am-e-I-sf-°p-dn®v

Hm¿Ω hcp-Ibpw DS≥Xs∂

AΩ-tbmSv CXn-s\-°p-dn®v

]d-bp-Ibpw sNbvXp. kp\m-

an°p apt∂-bp-ff {]Xn-̀ m-k-

am-Wn-sX∂pw Xoc-ßƒ hngp-

ßm≥ h≥Xn -c -ameIƒ

FØp-sa∂pw DSs\ Xs∂

ChnsS \n∂pw c£-s∏-S-W-

sa∂pw Ahƒ ]d-™p.

aIƒ ]d-™-Xns‚ Kuchw

Dƒs°m≠ c£-I¿Øm-

°ƒ AhnsS XSn-®p-Iq-Snb

P\-ß-tfmSv DS≥ Xs∂ c£-

s∏-Sm≥ ap∂-dn-bn∏v \¬In.

XpS¿∂v F√m-hcpw

hfscthKw AhnsS \n∂v

HmSn-c-£-s∏-´-Xn-\m¬ h≥Zp-

c¥w Hgn-hm-°m≥ Sn√n-kvan-

Øns‚ ]T-\m-\p -` -h-ßƒ

klm-bn-®p.

`qan-im-kv{X-]mTßƒ
Poh≥ c£n®p

* Dart : Deep Ocean Assesment and Reporting of Tsunami.



Ãm≥tU¿Uv IX 35

ImeØns‚ ssIsbm∏pIƒ

A·n-]¿h-X-ßƒ (Volcanoes)
^e-Im-Xn-cp-Iƒ A·n-]¿h-X-ß-fm¬ kPo-h-am-sW∂v \nßƒ a\- n-em-

°nbt√m. DcpInb inem-{Zhw `qh¬°-Ønse hn≈-en-eqsS ]pd-tØ-°p-h-

cp-∂Xv {i≤n-®n-t√. ̂ e-I-N-e-\-ß-fpsS ̂ e-ambn ̂ e-Im-Xn-cp-I-fnse hn≈-

ep-I-fn-eqsS Dcp-Inb inem-{Zhw ]pd-tØ°p h∂-mWv A·n-]¿h-X-ßƒ

D≠m-Ip-∂-Xv.

temI-Ønse 80% A·n-]¿h-X-ßfpw ImW-s∏-Sp-∂Xv ]k-̂ nIv kap-{Z-Øns‚

AXn¿Øn{]tZ-i-ßƒ°p Np‰p-am-Wv. 452 e[nIw A·n-]¿h-X-ßƒ Dƒs°m-

≈p∂ Cu taJ-esb "im¥kap-{Z-Ønse Xoh-ebw' (Pacific ring of fire)
F∂v hnti-jn-∏n-°p-∂p.

A·n-]¿h-X-ßƒ Poh\p `oj-Wn-bm-sW-∂-dn-bmat√m. F∂m¬ Ch

a\pjy¿°v ]e-hn-[-Øn¬ D]-Im-c-{]-Z-hp-amIm-dp-≠v.

A·n-]¿h-X-ßƒ GsX√mw hn[-ØnemWv a\p-jy\v D]-Im-c-{]-Z-am-Ip∂-

sX-∂-dn-tbt≠?

$ emhmine-Iƒ s]mSn™p-≠m-Ip∂ aÆv ^e-̀ q-bn-jvT-am-Wv. DZm-l-

cWw ˛ U°m≥ ]oT-̀ qan {]tZ-isØ Idp-Ø-a-Æv.

$ A·n-]¿hXkvt^mS\ ka-bØv ]pd-tØ°p hcp∂ Nmcw hfambn

D]-tbm-Kn-°mw.

$ A·n-]¿hX{]tZ-i-ß-fn¬ ]e-bn-SØpw KokdpIƒ cq]-s∏-Sp-∂p.

DZm-l-cWw ˛ hSs° A-ta-cn-°-bn-se sbs√m tÃm¨ ]m¿°n-se

HmƒUv s^bvXv ^pƒ Kok¿. Cu {]tZ-i-ßƒ hnt\mZ k©m-c-

tI-{μ-ß-fmbn amdm-dp≠v.

tIc-f-Øn¬ A·n-]¿h-X-ßƒ°v km[y-X-bpt≠m?

A·n-]¿h-X-km[y-Xm-ta-J-e-I-fn¬ FSp-t°≠ ap≥I-cp-X-ep-Iƒ

Fs¥m-s°-sb∂v Zpc-¥-\n-hm-cW AtXm-dn-‰n-bpsS {]kn-≤o-I-c-W-ß-

fn¬ \n∂pw sh_vssk-‰n¬ \n∂pw hnh-cw-ti-J-cn-°p-at√m?

        hne-bn-cp-Ømw

$ ^e-I-ko-a-Iƒ F{X-Xcw? A\p-_‘ `qcq-]-ßƒ GsX√mw?

$ `qI-º-ßsf kw_-‘n®v NphsS \¬In-bn--´p≈ tNmZy-ßƒ°v

DØcw Is≠-Øp-I.

$ `qIºw Fß-s\-bmWv D≠m-Ip-∂Xv?

$ `qIºXcw-K-ßƒ F{X-Xcw?

$ `utam-]-cn-X-e-Øn¬ IqSpX¬ \miw hnX-bv°p∂ XcwKw

GXv?
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$ `qI-º-Xo-{hX GXp tXmXn-emWv Af-°p-∂Xv?

$ "]k-^nIv kap-{Z-Ønse Xoh-ebw' F∂ {]tbmKw F¥mWv

A¿Y-am-°p-∂Xv?

$ A·n-]¿h-X-ßƒ a\p-jy\v D]-tbm-K-{]-Z-am-Ip∂sXßs\?

 XpS¿{]h¿Ø-\-ßƒ

$ hnhn[ inem-a-fi-e-̂ -e-I-ß-fpsS Ne\Zni -Im-Wn-°p∂ `q]-S-

ßƒ C‚¿s\-‰ns‚ klm-b-tØmsS tiJ-cn®v UnPn-‰¬ B¬_-

Øn¬ Dƒs∏-Sp-Øp-I.

$ A·n-]¿h-X-ß-fm¬ kPo-h-amb "dnMv Hm v̂ ^b¿' taJ-e-bpsS

`q]Sw Xbm-dm°n UnPn-‰¬ B¬_-Øn¬ Dƒs∏-Sp-Øp-I.

$ `qan-bn¬ G‰hpw IqSp-X¬ \miw hnX® `qan-Ip-ep-°-ß-fp-sSbpw

A·n-]¿hXkvt^mS-\-ß-fp-sSbpw hnh-c-ßƒ tiJ-cn-°pI.
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tZiob hcpam\w

tZiobhcp-am-\-hp-ambn _‘-s∏´ Nne hm¿Ø-I-fmWv apI-fn¬ sImSp-Øn-´p-≈-Xv.

tZiobhcp-am\w Hcp cmPy-Øns‚ kmº-Øn-I-ÿn-Xn kqNn-∏n-°p-∂p. Db¿∂ tZiob

hcp-am\w cmPy-Øns‚ kmº-ØnIapt∂‰amWv ImWn-°p-∂Xv. tZio-b-h-cp-am-\-hp-ambn

_‘-s∏´ {][m\mi-b-ßƒ, C¥y-bn¬ tZiobhcp-am\w IW-°m-°p∂ coXn-Iƒ F∂nh

hni-Z-ambn ]cn-tim-[n-°mw.

tZio-b-h-cp-am\w

hy‡n-I-fp-sSbpw IpSpw-_-ß-fp-sSbpw hcp-am-\sØ°pdn®pw hcp-am\t{kmX- p-I-sf-°p-

dn®pw ap≥ ¢mkp-I-fn¬ ]Tn-®n-́ p-≠-t√m. Hcp IpSpw-_-Øn\v Hcph¿jw hnhn[ am¿K-ß-fn-

eqsS e`n-°p∂ hcp-am-\-amWv B IpSpw-_-Øns‚ hm¿jnIhcp-am-\w. Hcp cmPy-Øns‚

Hcp h¿jsØ samØw hcp-am-\-amWv tZiobhcp-am-\-ambn IW-°m-°p-∂-Xv. Hcp cmPyØv

Hcp h¿jw D¬∏m-Zn-∏n-°p∂ km[\-ß-fp-sSbpw tkh-\-ß-fp-sSbpw `mK-ambn e`n-°p∂

hcp-am-\-amWv cmPy-Øns‚ tZiobhcp-am-\w. CXv {][m-\-ambpw aq∂p- ta-J-e-I-fn¬\n∂mWv

e`n-°p-∂-Xv.

tZiobhcp-am-\-Øns‚ h¿[-\-hn\v hyh-

kmbtaJ-e-bpsS ]ptcm-KXn A\n-hmcyw

tZiobhcp-am\w : Im¿jnI

taJ-e-bpsS kw`m-h\ Ipd™p

tZiobhcp-am\w: tkh\taJ-e-

bpsS apt∂‰w XpS-cp-∂p
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$ Im¿jnItaJe

$ hyh-kmbtaJe

$ tkh\taJe

Cu aq∂p taJ-e-I-fn¬\n∂pap≈ BsI hcp-am\w Iq´n-sb-Sp-Øm¬

tZiobhcp-am\w e`n-°p-∂p. Hcph¿jw D¬∏m-Zn-∏n-°p∂ km[-\-ß-

fpsSbpw tkh-\-ß-fp-sSbpw BsI aqeyw ]W-Øn¬ IW-°m°ptºmƒ

e`n-°p-∂-XmWv B cmPy-Øns‚ tZio-b-h-cp-am-\w.

F¥n-\mWv tZiobhcp-am\w IW-°m-°p-∂Xv?

Hcp cmPyØns‚ kmº-ØnIhf¿® F{X-tØm-f-sa∂v Is≠-Øm\pw

cmPy-ß-fpsS kmº-Øn--I-ÿnXn Xmc-Xayw sNøm\pw tZiobhcp-am\w

klm-b-I-am-Wv. CXv Fß-s\-sb∂p t\m°mw.

  tZiobhcp-am\w (_ney≥ tUmf-dn¬)

cmPyw 2013 2014 2015

bp.F-kv.F 16663.20 17348.10 17968.20

ssN\ 9490.80 10356.50 11384.80

P∏m≥ 4919.60 4602.40 4116.20

P¿a\n 3746.50 3874.40 3371.00

bp.sI 2678.40 2950.00 2864.90

{^m≥kv 2811.10 2833.70 2422.60

C¥y 1875.20 2051.20 2182.60

C‰en 2137.60 2147.70 1819.00

{_ko¬ 2391.00 2346.60 1799.60
(Ah-ew_w: IMF world Economic Outlook, October 2015)

]´nI-bn¬ Nne cmPy-ß-fpsS aq∂p h¿j-ß-fnse tZiobhcp-am\w

tcJ-s∏-Sp-Øn-bn-cn-°p-∂Xv {i≤n-°p-I.

$ 2015 ¬ G‰hpw IqSp-X¬ tZiobhcp-am-\-ap≈ cmPyhpw G‰hpw

Ipdhv tZio-b-h-cp-am-\-ap≈ cmPy-hpw Is≠-Øp-I.

$ 2014 s\ At]-£n®v 2015 ¬ kmº-ØnI hf¿® t\Snb cmPyßƒ

GsX√mw?

$ 2014 s\ At]-£n®v 2015 ¬ kmº-ØnI hf¿®-bn¬ Ipd-hp-≠mb

cmPy-ßƒ GsX√mw?

CXn¬\n∂v C¥y 2013 s\ At]-£n®v 2014 epw 2015 epw kmº-ØnI

hf¿® t\Sn-sb∂p a\ n-em-°mw.
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tZiob hcpam\w

tZiobhcp-am\w IW-°m-°p-∂-Xn\v as‰s¥√mw e£y-ßfp≠v?

$ kºZvLS-\-bnse hnhn[ taJ-e-I-fpsS kw`m-h\ hnebncp-Øp-

∂-Xn\v.

$ kºZvhyhÿ t\cnSp∂ {]iv\-ßƒ ]Tn-°p-∂-Xn\v.

$ hnhn[ ]≤-Xn-Iƒ Bkq-{XWw sNøm\pw \S-∏nem-°m-\p-w

k¿°m-cns\ klm-bn-°p-∂-Xn\v.

$ D¬∏m-Z-\w, hnX-c-Ww, D]-t`mKw XpS-ßnb kmº-ØnI{]h¿Ø-

\-ß-fpsS ]cn-an-Xn-Ifpw ta∑-Ifpw Is≠-Øp-∂-Xn\v.

$

tZiobhcp-am-\-Ønse Nne {][m\mi-b-ßƒ

tZio-b-h-cp-am\w Fs¥∂pw AXv IW-°m-t°-≠-Xns‚ Bh-iy-IX

sbs¥∂pw a\- n-em-°n-b-t√m. C\n tZio-b-h-cp-am-\-hp-ambn _‘-s∏´

{][m\mi-b-ßƒ ]cn-N-bs-∏-Smw.

samØ tZiob D¬∏∂w (Gross National Product - GNP)
samØ tZiob D¬∏∂w F∂Xv tZiobhcp-am-\-Øns‚ Hcp {][m\

Bi-b-am-Wv. cmPyØv D¬∏m-Zn-∏n-°p∂ A¥na D¬∏∂-ß-fp-sSbpw

tkh\ßfp-sSbpw (Final goods and services) ASn-ÿm-\-Øn-emWv

samØ tZiob D¬∏∂w IW-°m-°p-∂-Xv. D]-t`m-K-Øn-\mbn e`y-am-

Ip∂ D¬∏-∂-amWv A¥na D¬∏-∂w. DZm-l-c-W-am-bn, XpWn, \q¬,

_ -̈́ kv F∂o Akw-kvIrXhkvXp-°ƒ D]-tbm-Kn®v j¿ v́ \n¿an-°p∂p

F∂n-cn-°-s´.- C-hnsS D]-t`m-K-Øn-\m-bp≈ j¿ v́ BWv A¥na D¬∏-

∂w. A¥na D¬∏-∂-ß-fpsS ]W-aq-ey-amWv samØ tZiob D¬∏∂w

IW-°m-°p-tºmƒ kzoI-cn-°p-I. apI-fn¬ \¬Inb DZm-l-c-W-Øn¬

j¿´ns‚ aqeyØn¬ _´≥kv, XpWn XpS-ßnb Akw-kvIrXhkvXp-°-

fpsS aqeyhpw Dƒs∏-́ n-cn-°p∂p. D¬∏m-Zn-∏n-°s∏-Sp∂ A¥nakm[-\-

ß-fp-sSbpw tkh-\-ß-fp-sSbpw ]W-aqeyw (Money value) BWv samØ

tZiob D¬∏-∂w. Hcp kmº-ØnIh¿j-tØ°mWv samØ tZiob

D¬∏∂w (GNP) IW-°m-°p-∂Xv. C¥y-bn¬ G{]n¬ 1 apX¬ am¿®v 31

hsc-bmWv Hcp kmº-Øn-I-h¿jw.
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samØ tZiob D¬∏∂-Øn¬ A¥na D¬∏∂ßsf am{Xta ]cn-K-

Wn-°p-∂p≈q. IqSp-X¬ DZm-l-c-W-ßƒ Is≠-Øp-I.

samØ B`y-¥c D¬∏∂w (Gross Domestic Product - GDP)

taJ-e-Iƒ Xncn-®p≈ kmº-ØnIhni-I-e-\-Øn\v, tZiobhcp-am-\-Øns‚

G‰hpw DNnX-amb Bi-b-amWv samØ B`y-¥c D¬∏∂w (GDP). Hcp

kmº-ØnIh¿j-Øn¬ cmPy-Øns‚ B`y-¥c AXn¿Øn-°p-≈n¬

(Domestic territory) D¬∏m-Zn-∏n-°-s∏-Sp∂ km[-\-ß-fp-sSbpw tkh-\-

ß-fp-sSbpw BsI ]W-aq-ey-amWv samØ B`y-¥c D¬∏∂w. hntZ-

iØv tPmen-sN-øp∂ hy‡n-I-fpsS hcp-am-\w, hntZ-icmPy-ß-fn¬

{]h¿Øn-°p∂ ÿm]-\-ß-fp-sSbpw kwcw-̀ -ß-fp-sSbpw em`w XpS-ßn-

bh CXn¬ Dƒs∏-Sp-Øp-∂n-√. DZm-l-c-W-Øn\v, Hcp C¥y≥ ÿm]\w

Ata-cn-°-bn¬ {]h¿Øn-°p∂p F∂n-cn-°-s´. ÿm]-\-Øns‚ em`w

Ata-cn-° Pn.Un.]nbnepƒs∏Sp-Øp--tºmƒ C¥y- Pn.F≥.-]n-bnemWv

Dƒs∏-Sp-Øp-∂Xv. AXm-bXv, C¥y-bn¬ samØ B`y-¥c D¬∏∂w

IW-°m-°p-tºmƒ CØcw hcp-am\w Hgn-hm-°p-∂p.

A‰- tZ-iob D¬∏∂w (Net National Product - NNP)

\nßƒ Cu h¿jw Hcp Iºyq-́ ¿ hmßn- D]-tbm-Kn®v ASpØ h¿jw

hn‰m¬ AXn\p hmßnb hneXs∂ e`n-°ptam? F¥p-sIm-≠mWv e`n-

°m-ØXv? AXp-t]mse b{¥-km-a-{Kn-Ifpw a‰p km[-\-ß-fp-sams° D]-

tbm-Kn-°p-tºmƒ ]g°wsIm≠v tXbvam\w kw -̀hn-°p∂p. Cu tXbvam\w

]cn-l-cn°-m-\m-hi--y-amb sNe-hns\ tXbvam\s®ehv (Depreciation
charges) F∂v hntijn-∏n-°p-∂p. tZiobhcp-am\w IW-°m-°p-tºmƒ

CØcw tXbvam\s®e-hp-Iƒ ]cn-K-Wn-°m-dp-≠v. samØ tZiob D¬∏∂-

Øn¬ (GNP) \n∂v tXbvam\s®ehv Ipd-bv°p-tºmƒ e`y-am-Ip-∂-Xn-s\-

bmWv A‰ -tZ-iob D¬∏∂w (NNP) F∂p ]dbp∂Xv. kmt¶-Xn-I-ambn

A‰ tZio-b -D¬∏∂-amWv (NNP) tZiobhcp-am-\-ambn Adn-b-s∏-Sp-∂Xv.

A‰ tZio-b D¬∏∂w =

samØ- tZ-iob D¬∏∂w ˛ tXbvam\s®ehv

{]Xn-io¿jhcp-am-\w (Per capita Income)
tZiobhcp-am-\sØ cmPysØ samØw P\-kw-Jy-sIm≠v lcn-°p-tºmƒ

In´p∂XmWv {]Xn-io¿j-h-cp-am\w As√-¶n¬ Btfm-lcnhcp-am\w. cmPy-
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tZiob hcpam\w

ßsf XΩn¬ Xmc-Xayw sNøm\pw cmPyßfpsS kmº-ØnI\ne a\-

 n-em-°m\pw {]Xn-io¿jhcp-am\w klm-bn-°p-∂p.

      {]Xn-io¿jhcp-am\w =

tZiobhcp-am\w IW-°m-°p-∂-sX-ßs\?

tZiobhcp-am-\sØ ASn-ÿm-\-am-°n-bmWv Hcp

cmPy-Øns‚ kmº-ØnIÿnXn IW-°m-°p-∂-

Xv. kmº-ØnI A`n-hr-≤n°v D¬∏m-Z\w h¿[n-

∏n-t°-≠Xv A\n-hm-cy-am-Wv. D¬∏m-Z\w h¿[n-

∏n -°p-tºmƒ D¬∏m-Z\LS-I-ß-fmb `qan,

sXmgn¬. aqe-[-\w, kwLm-S\w F∂n-h-bpsS

{]Xn-^-ehpw h¿[n-°p-∂p. {]Xn^-e-ß-fmb

]m´w, Iqen, ]en-i, em`w F∂nh h¿[n-°p∂-

Xns‚ ^e-ambn D]-t`m -KØn\pw \nt£-

]Øn\pw Iq-Sp-X¬ XpI sNe-h-gn-°p∂p.

D¬∏m-Z-\w, hcp-am-\w, sNehv F∂nh ]c-kv]cw

_‘-s∏-́ n-cn-°p-∂p. tZiobhcp-am\w IW-°m-°p-

∂Xn\v aq∂p coXn-Iƒ Ah-ew-_n-°p∂p.

$ D¬∏m-Z-\-coXn

$ hcp-am-\-coXn

$ sNehpcoXn

D¬∏m-Z-\-coXn (Product method)

{]mY-an-I˛ZznXob˛XrXob taJ-e-I-fn¬ D¬∏m-Zn-∏n-°-s∏-Sp∂ km[-\-

ß-fp-sSbpw tkh-\-ß-fp-sSbpw BsI ]W-aqeyw (Money value)
Is≠Øn tZio-b-h-cp-am\w IW-°m-°p-∂ coXn-bmWv D¬∏m-Z-\-co-Xn

(Product method). tZiobhcp-am-\-Øn¬ hnhn[ taJ-e-I-fpsS ]¶m-fnØw

F{X-tØmfw Ds≠∂pw GXp taJ-e-bmWv IqSp-X¬ kw`m-h\ sNøp-

∂-sX∂pw hne-bn-cp-Øm≥ D¬∏m-Z-\-coXn klm-b-I-am-Wv.

D¬∏m-Z-\w

h¿[n-°p∂psNehv

h¿[n--°p∂p

hcp-am\w

h¿[n-°p∂p

tZiobhcpam\w

BsI P\kwJy
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hcp-am-\-coXn (Income method)

D¬∏m-Z\LS-I-ßƒ°p e`n-°p∂ {]Xn-^-e-amWv hcp-am\w F∂p

\nßƒ°dn-bmat√m. D¬∏m-Z-\-L-S-I-ß-fn¬\n∂p e`n°p∂ ]m´w, thX-

\w, ]en-i, em`w F∂n-hbpsS ASn-ÿm-\-Øn¬ tZio-b-h-cp-am\w IW-

°m-°p∂ k{º-Zm-bamWv hcp-am-\-co-Xn. Hmtcm D¬∏m-Z\LS-I-Øns‚bpw

tZiobhcp-am-\-Øn-ep≈ kw`m-h\ th¿Xn-cn®v Adn-bm≥ Cu coXn-bn-

eqsS km[y-am-Wv.

sNehpcoXn (Expenditure method)

Hcp h¿j-Øn¬ hy‡n-Ifpw ÿm]-\-ßfpw k¿°mcpw BsI sNe-h-

gn-°p∂ XpI Is≠-ØpI hgn tZiobhcp-am\w IW-°m-°p∂XmWv

sNehpcoXn. kmº-ØnIimkv{X-Øn¬ km[-\-ßfpw tkh-\-ßfpw

hmßp∂ sNe-hn-t\m-sSm∏w \nt£-]hpw sNe-hm-bmWv IW-°m-°p-

∂-Xv. D]-t`m-K-s®-ehpw (Consumption expenditure) \nt£-]-s®-ehpw

(Investment expenditure) k¿°m¿ sNehpw (Government expenditure)
IqSnt®cp-tºm-gmWv BsI sNehv e`n-°p∂-∂-Xv.

ta¬∏-d™ GXp coXn-bn¬ IW-°m-°n-bmepw tZiobhcp-am\w H∂p

Xs∂-bm-bn-cn-°pw.

C¥y-bpsS tZiobhcp-am-\w  IW-°m-°p∂-Xn\p≈ {]bm-k-ßƒ

C¥y-bn¬ tZio-b-h-cp-am\w IW-°m-°p-∂Xn-\p≈ k¿°m¿ GP≥kn

sk≥{S¬ Ãm‰n-Ãn-°¬ Hm^okv (CSO) BWv. apJy-ambpw k¿°m-

cns‚ Bkq-{XW˛hnI-k\ {]h¿Ø-\-ß-ƒ°p th≠n-bmWv CSO IW-

s°-Sp∏v \S-Øp-∂-Xv. P\-ßƒ G¿s∏-´n-cn-°p∂ sXmgn-epIfpsSbpw

sXmgn¬ taJ-e-IfpsSbpw ÿnXn a\- n-em-°m≥ CSO bpsS tZio-b-

h-cp-am\°W-°p-Iƒ klm-bn-°p-∂p. D¬∏m-Z-\-co-Xn, hcp-am-\-co-Xn,

sNehpcoXn F∂o aq∂p coXn-Ifpw C¥y-bn¬ tZio-b-h-cp-am\w IW-

°m-°m≥ D]-tbm-Kn-°p-∂p.

tZiobhcp-am\w IW-°m-°p-∂Xv cmPy-Øns‚ kmº-ØnIÿnXn a\-

 n-em-°m-\msW¶nepw Cu {ia-I-c-amb Imcy-Øn\v Ht´sd {]mtbm-Kn-

Ihpw Bi-b-]-c-hp-amb {]iv\-ßfp≠v. Ah GsX-√m-sa∂v t\m°mw.
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$ hnizm-k-tbm-Ky-amb ÿnXn-hn-h-c-°-W-°ns‚ A`mhw tZio-b-

h-cp-am\w IW-°m-°p-∂-Xn\v {]mtbm-KnIsshjayw D≠m-°p∂p.

$ D¬∏m-Z\{]{In-b-bpsS hnhn[ L -́ßfn-eqsS IS-∂p-t]m-Ip-tºmƒ

H∂n-e-[nIw {]mhiyw km[-\-ß-fp-sSbpw tkh-\-ß-fp-sSbpw

]W-aqeyw IW°m°s∏Smw (Double counting).

$ ho´-Ω-am-cpsS Km¿lnItPmen tZio-b-h-cp-am-\-Øn¬ IW-°m-

°p∂n-√.

$ kz¥w D]-t`m-K-Øn\v am{Xw D¬∏m-Zn-∏n-°-s∏-Sp-∂Xv tZiobhcp-

am\w IW-°m-°p-tºmƒ ]cn-K-Wn-°m-dn-√. DZm-l-cWw ̨  ho´nse

]®-°-dn-tØm´w.

$ P\-ß-fpsS \nc-£-c-Xbpw Adn-hn-√m-bvabpw ÿnXn-hn-h-c-°-W°v

FSp-°p-∂-Xn\v XS w krjvSn-°p∂p.

$ tkh-\-ß-fpsS ]W-aqeyw IW-°m-°p-∂-Xn\p≈ {]mtbm-KnI

_p≤n-ap v́ icn-bmb tZio-b-h-cp-am\w IW-°m-°p-∂-Xns\ _m[n-

°p-∂p.

$ D]-t`m-‡m-°ƒ Ah-cpsS sNehv IrXy-ambn tcJ-s∏-SpØn

kq£n-°mdn√.

CØcw {]iv\-ßƒ ]cn-l-cn®v IqSp-X¬ IrXy-X-tbmsS tZiobhcp-

am\w Is≠-Øm-\p≈ {ia-ßƒ \S-∂p-h-cp-∂p.

C¥y-bnse tZiobhcp-am-\-Øn¬ hnhn[ taJ-e-I-fpsS kw`m-h\

{]mY-anI, ZznXob, XrXob taJ-e-I-fn¬\n∂p e`n-°p∂ hcp-am-\-amWt√m

cmPy-Øns‚ tZiobhcp-am-\w. C¥y-bnse Cu taJ-e-I-fn¬\n∂p e`n-

°p∂ GDP hnlnXw \¬In-bn-cn°p∂ ]´nI ]cn-tim-[n-°pI.

taJe 2015-16 2016-17 2017-18 (PE)

{]mY-anI taJe 20.10 20.35 19.56

ZznXob taJe 27.42 26.88 26.59

XrXob taJe 52.48 52.77 53.85

BsI 100 100 100

C¥y-bnse GDP bnse hnhn[ taJ-e-I-fpsS hnlnXw (iX-am-\-Øn¬)

(Ah-ew_w: Central Statistical Office)
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]´nI ]cn-tim-[n-®-Xns‚ ASn-ÿm-\-Øn¬ \¬In-bn-´p≈ tNmZy-

ßƒ°v DØ-c-sa-gp-Xp-I.

$ 2015˛16 h¿j-Øn¬ GXp taJ-e-bn¬\n∂mWv tZio-b-h-cp-am-\-Øn-

te°v IqSp-X¬ hnlnXw e`n-®Xv? 2017˛18 Bb-t∏mƒ B taJ-e-

bpsS hnlnXw F{X-bmWv?

$ 2016˛17, 2017˛18 h¿jßfn¬ tZio-b-h-cp-am-\-Øn-te°v G‰hpw Ipdhv

hnlnXw \¬In-bXv GXp taJ-e-bmWv?

$ 2015˛16, 2016˛17, 2017˛18 h¿jßfn¬ hyh-kmbtaJe GXp ÿm\-

ØmWv \n¬°p-∂Xv?

as‰-s¥√mw hnh-c-ßƒ ]´n-I-bn¬\n∂p Is≠-Ømw?

C¥y-bpsS tZiobhcp-am-\-Ønse hnhn[ taJ-e-I-fpsS kw`m-h\I-fn¬

ImWp∂ ]pXnb {]h-WX tkh\taJ-e-bnse hf¿®sb kqNn-∏n-°p-

∂p. {]mY-anItaJ-esb ]n¥≈n ZznXobtaJ-ebpw XrXobtaJ-ebpw

tZiobhcp-am-\-Øn-te°v IqSp-X¬ hnlnXw \¬Ip-∂p≠v.

a‰p c≠p taJ-e-I-fp-ambn Xmc-X-ay-s∏-Sp-Øp-tºmƒ XrXobtaJ-e-bpsS

hf¿® F{X-tØmfamsW∂v ]´n-I-bn¬\n∂v hy‡-am-W-t√m. hnI-k-

\-Øns‚ `mK-ambn IqSp-X¬ hnZym-̀ ymkÿm]-\-ßfpw Bip-]-{Xn-Ifpw

Bcw-̀ n-®Xpw _m¶nMv, C≥jp-d≥kv, hm¿Øm-hn-\n-abw XpS-ßnb taJe-

I-fnse apt∂-‰hpw XrXobtaJ-e-bpsS hf¿®sb klm-bn-®p. kmº-

ØnI]ptcm-KXn D≠m-b-tXmsS KXm-K-Xw, hnt\m-Z-k-©mcw F∂n-hbv°v

P\-ßƒ IqSp-X¬ Xbm-dm-Ip-∂p-≠v. Adnh[n-jvTnX hyh-km-b-ßƒ hnI-

kn-®Xpw XrXobtaJ-e-bpsS hf¿®bv°v Imc-W-am-bn.

Adnh[n-jvTnXtaJ-e-bpsS hf¿®

kmº-ØnI hf¿® ssIh-cn-°p-∂-Xn-\mbn Adnhpw kmt¶XnI hnZybpw

^e-{]-Z-ambn {]tbm-Kn-°p∂ taJe--bmWv Adn-h-[n-jvTnX taJe. B[p-

\nI kmt¶-XnIhnZybpw hnhchn\n-ab km[y-X-Ifpw C∂v Adnhpkº-

Zv{Iaw (Knowledge economy) F∂ Xe-Øn¬ hf¿∂p hnI-kn-®n-́ p≠v.

hnZym-`ym-kw, \qX\ kmt¶-XnImi-b-ß-fpsS {]tbm-Kw (Innovation),
hnhchn\n-ab kmt¶-XnIhnZy (Information and Communication technology)
F∂n-h-bmWv Adnhp kº-Zv{I-a-Øns‚ ASn-ÿm\w. Adnhpkº-Zv{I-a-

Øn¬ _u≤nIaqe-[-\-Øns‚ (Intellectual capital) D¬∏m-Z-\hpw D]-t`m-

K-hp-amWv \S-°p∂Xv. _u≤nIaqe[-\w ImWm≥ Ign-bmØ BkvXn
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tZiob hcpam\w

(Asset) BWv. Hcp kwcw-`-Øntem kaq-l-Øntem D≈ Bfp-IfpsS

Iq´mb Adn-hn-s\-bmWv _u≤nIaqe-[\w F∂p hnti-jn-∏n-°p∂-Xv.

XrXobtaJ-e-bpsS `mK-ambn Adnhv ASn-ÿm-\-am-°n-bp≈ tkh-\-ß-

fpsS hf¿® C∂p henb tXmXn¬ \S-°p-∂p-≠v. Hml-cn, \nIpXn F∂n-

h-bn¬ hnZ-Kv[m-̀ n-{]mbw \¬Ip-∂-h¿, tkm v̂‰vshb¿ hnZ-Kv[¿ F∂n-

h-scms° Cu taJ-e-bn¬ s]Sp-∂p. Db¿∂ _nkn-\kv FIvkn-Iyq-́ o-

hp-Ifpw Kth-jIcpw imkv{X-⁄cpw \b-cq-]o-I-c-W-hnZKv[cpw kmº-

ØnIhnZ-Kv[cpw Hs° Cu taJ-e-bv°v IcpØp ]Icp∂p. Adnh[n-

jvTnX taJ-e-I-fpsS hnI-k-\-Øn\v k¿°m¿ ap≥K-W\ \¬Ip-∂p-≠v.

tIcfk¿°m¿ Bcw-̀ n® sSIvt\m-]m¿°v, C≥t^m]m¿°v XpS-ßn-bh

CXn-\p-Zm-l-c-W-ß-fmWv.

BtKm-f-X-e-Øn¬ tkm v̂‰vshb¿ tkh\w e`y-am-°p∂ Xc-Øn¬ hnhc

hn\n-ab kmt¶-XnIhnZy-bn¬ C¥y hnI-k\w t\Snbn-́ p-≠v. Cu ]›m-

Ø-e-Øn¬ hn⁄m\hnkvt^m-S\Øns‚ ^e-ambn kmº-Øn-I-ambn

apt∂-dm\pw AXp-hgn P\-t£aw h¿[n-∏n-°m\pw C¥y°v Ign-bpw.

C\nbpw Cu cwKØp apt∂-dp-∂-Xn\v Nne A\p-Iqekml-N-cy-ßƒ

C¥y-°p-≠v.

$ Cw•ojv ̀ mjm-{]m-hoWyw t\Snb kmt¶-XnIhnZ-Kv[-cpƒs∏-Sp∂

am\-h-hn-`-hw.

$ hn]p-e-amb B`y-¥-c- I-tºmfw

$ i‡-amb kzIm-cy-ta-Je

$ sa®-s∏´ imkv{X-˛-km-t¶-XnIhf¿®

$

CØcw F√m km[y-X-Ifpw D]-tbm-K-s∏-Sp-Øn-bm¬ Adnhpkº-Zv{Iaw

hnI-kn-∏n-°m\pw tZiobhcp-am-\-Øn¬ h¿[\--hp-≠m-°m\pw C¥y°v

Ign-bpw.
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$ Adnh[n-jvTn-X-ta-J-e-bn¬ kw`mh\ \¬Ip∂ C¥y-bnse

hnhn[ kwcw-̀ -ßƒ hmb-\-km-a-{Kn-I-fp-sSbpw C‚¿s\-‰n-s‚bpw

klm-b-tØmsS Is≠Øn Ah C¥y-bpsS tZio-b-h-cp-am-\-

h¿[\-hn¬ F{]-Imcw klm-b-I-amWv F∂p hni-I-e\w

sNøpI.

$ kmº-ØnIk¿th- 2016 - 17 s‚ klm-b-tØmsS temI-cm-Py-

ß-fpsS tZio-b-h-cp-am-\-Ønep≈ ]ptcm-K-Xn-sb-°p-dn®v dnt∏m¿ v́

Xbm-dm-°pI.

hne-bn-cp-Ømw

$ tZio-b-h-cp-am\w Is≠-Øp-∂-Xnse {][m\ e£y-ß-fn¬s∏Sm-

ØXv GXv?

a. kmº-ØnI{]iv\-ßƒ ]Tn-°p-∂-Xn\v.

b. ]≤Xn Bkq-{X-W-ßƒ°v k¿°m-cns\ klm-bn-°p-∂-Xn\v.

c. cmPysØ P\-kwJy IW-°m-°p-∂-Xn\v.

d. hnhn[ taJ-e-I-fpsS kw`mh\ hne-bn-cp-Øp-∂-Xn\v.

$ cmPy-Øns‚ B`y-¥c AXn¿Øn°v {]m[m\yw \¬Ip∂ tZio-

b-h-cp-am\ BibtaXv?

(a. Pn.F≥.]n, b. Pn.Un.]n, c. {]Xn-io¿j-h-cp-am\w, d. F¬.-F≥.]n)

$ Ipdn∏v Xbm-dm-°pI.

1. tZio-b-h-cp-am-\-Øns‚ {][m\mi-b-ßƒ

2. kn.F-kv.H.

3. Adnh[n-jvTnXtaJ-ebpw C¥ybpw

$ tZio-b-h-cp-am\w IW-°m-°p-∂-Xn-\p≈ {][m-\ -co-Xn-Iƒ hy‡-

am-°pI.

$ C¥y-bn¬ tZio-b-h-cp-am\w IW-°m-°p-∂-Xn-\p≈ \mep

]cn-an-Xn-Iƒ Fgp-XpI.

XpS¿{]h¿Ø\ßƒ



Nn{X-ßƒ (Nn{Xw 4.1) {i≤n-®t√m. am\w ap´p∂ ]¿hX-ßƒ, hnim-e-amb

ka-Xe`qan-Iƒ, Db-c-ß-fn¬\n∂v A\p-kyqXw ]mbp∂ sh≈-®m-́ -ßƒ,

Nn{Xw 4.1
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Np´ps]m-≈p∂ aW-em-c-Wy-ßƒ, hnime ]oT-̀ q-an-Iƒ, hepXpw sNdp-

Xp-amb Xmgvhc-Iƒ... F{X sshhn-[y-am¿∂-XmWv ̀ utam-]-cn-Xew! ̀ utam-

]-cn-X-e-Øn¬ ImWp∂ ]¿h-X-ßƒ, Xmgvhc-Iƒ, ka-X-e-ßƒ, ]oT-̀ q-

an-Iƒ, sh≈-®m-´ßƒ apX-embh hnhn[ `qcq-]-ßfmWv. Zi-e-£-°-

W-°n\p h¿j-ßƒsIm≠v cq]wsIm≠-h-bmWv Ch-bn¬ an°-Xpw.

`utam-]-cn-X-e-Ønse hnhn-[-ß-fmb `qcq-]-ßƒ, Ah D≠m-Ip-∂-Xn\p

Imc-W-amb i‡n-Iƒ, `qcq]khn-ti-j-X-Iƒ F∂n-h-  hni-Z-ambn ]cn-

N-b-s∏-Smw.

`qcq]ßƒ Cß-s\...

`qan-bpsS D]-cn-X-e-Øn¬ am‰-ßfp-≠m°m≥ B¥-cnI-i-‡n-Iƒ°pw

(Endogenic forces)  _mly-i-‡n-I-ƒ°pw (External forces) Ign-

bp∂p F∂v ap≥ A[ym-b-Øn¬ kqNn∏n®Xv Hm¿°p-a-t√m.

`qcq-]-ß-fp-≠m-Ip∂Xn\p klm-bn-°p∂ {]{In-b-I-fmWv

`qcq]cq]o-I-cW {]{InbIƒ (Geomorphic processes). Hgp-Ip∂

sh≈w, Im‰v, lnam-\n-Iƒ, Xnc-ame XpS-ßnb _mlyi‡n-I-

fpsS \nc-¥-c-amb {]h¿Ø-\-̂ -e-ambn sshhn-[y-am¿∂ `qcq-

]-ß-fp-≠m-Ip-∂p. Bb-Xn-\m¬ Cu -i-‡n-Isf `qcq-]-cq-]o-I-

cWklm-bn-Iƒ (Geomorphic agents) F∂p ]dbp-∂p.

Nn{Xw (Nn{Xw 4.2) \nco£n-°q.

Cf-Inb hkvXp-°sf
\o°n-s°m≠p-t]m-Ip∂p.

Xmgv∂ {]tZ-i-ß-fn¬
\nt£-]n-°p∂p.

Nn{Xw 4.2

\Zn

lnam-\n-

Xnc-am-e-

Im‰v

lnam-\n-Iƒ

a™p-aq-Snb Db¿∂ {]tZ-i-

ß-fn¬\n∂v `oam-Im-c-amb

a™p-]m-fn-Iƒ Xmgvhc-bn-

te°v kmh-[m\w \oßp-∂p.

C{]-Imcw \oßp∂ a™p-

]mfn-I-fmWv lnam-\n-Iƒ.

`qcq-]cq]oIcW

-imkv{Xw (Geomorphology)
`qcq-]-ß-fpsS cq]o-I-c-Ww,

]cn-Wm-aw F∂n-hsb°pdn®v

]Tn-°p∂ `uaim-kv{X-imJ-

bmWv `qcq]-cq]oIcW

imkv{Xw.
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{]Ir-Xn-bpsS ssII-fm¬

Hcp Db¿∂ {]tZ-isØ Cf-Inb inem-]Zm¿Yßsf ag-sh≈w as‰mcp

{]tZ-i-tØ°v \o°ns°m≠pt]mbn \nt£-]n-°p-∂Xv Fß-s\-sb∂v

I≠-t√m (Nn{Xw 4.2).

Nn{X-Øn¬ kqNn-∏n® c≠p {]h¿Ø-\-ß-fp-sSbpw ^e-ambn

`utam-]-cn-X-e-Øn¬ Fs¥√mw am‰-ß-fmWp kw -̀hn-°pI?

`utam-]-cn-Xeine-Isf Zp¿_-e-am-°p∂ A]-£b {]{In-b-Isf°pdn®v

\nßƒ ]Tn-®n-´p≠t√m.

hnhn[ A]-£b {]{In-b-Iƒ GsX√mamWv?

`uXn-I-hpw cmkn-Ihpw ssPhn-I-hp-amb A]-£-b-Øn-eqsS ine-Iƒ

s]mSn™v cq]s∏´ inemhkvXp°sf Hgp-Ip∂ sh≈w, Im‰v, Xnc-ame,

lnam-\n-Iƒ apXemb _mly-i-‡n-Iƒ Hcn-SØp\n∂v as‰m-cn-StØ°p

\o°ns°m≠p t]mIp-∂- {]{In-b-bmWv A]-c-Z\w (Erosion). Cu hkvXp-

°ƒ Xmgv∂ {]tZ-i-ß-fn¬ \nt£-]n-°-s∏-Sp-∂p. CXns\ \nt£-]Ww

F∂v ]dbp∂p (Deposition). _mly-i-‡n-Iƒ A]-c-Z-\-Øn\pw \nt£-

]-W-Øn\pw Imc-W-am-Ip∂p.

_mly-i-‡n-IfpsS A]-c-Z-\w, \nt£-]Ww F∂o {]{In-b-I-fpsS ^e-

ambn hyXy-kvX-amb `qcq-]-ß-ƒ krjvSn-°s∏Sp∂p. CØ-c-Øn¬ cq]w-

sIm≠ Nne `qcq-]-ßsf \ap°v ]cn-N-b-s∏-Smw.

\Zn°c-bneqsS

Db¿∂ {]tZ-i-ß-fnse \ocp-d-h-I-fn¬\n∂v \Zn DZv̀ -hn-°p∂p. XpS¿∂v

ag-bn-eqsS e`n-°p∂ Pe-Øm¬ sNdp-Nm-ep-I-fmbn HgpIn H∂p-tN¿∂v

Acp-hn-I-fmhpIbpw ]e Acp-hn-Iƒ tN¿∂v \Zn- hnImkw {]m]n-°p-

Ibpw sNøp-∂p.  Hcp \Zn DZv̀ hn-°p∂ {]tZ-isØ {]`hÿm\-sa∂pw

(Source) Ah IS-entem at‰-sX-¶nepw Pem-i-b-Øntem ]Xn-°p∂

CSsØ \Zo-ap-J-sa∂pw (Mouth) hnfn°p∂p.

\ZnbpsS Hgp-°ns\ \nb-{¥n-°p∂ Nne LS-I-ßƒ ]cn-N-b-s∏Smw.

\Zn-bpsS Hgp°v

Pe-Øns‚ Afhv inem-L-S\

{]tZ-i-Øns‚ Ncnhv Ah-km-Z-ß-fpsS Afhv
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D]-cn-L´w

$ \Zn-bpsS DZv̀ h {]tZ-iw.
$ IpØs\bp≈ Ncnhn-eqsS \Zn Hgp-Ip∂p.
$ i‡-amb A]-c-Z-\-{]-h¿Ø-\w.
$ \nt£]W{]h¿Ø\ßƒ C√.
$ Xmgvh-c-Iƒ, sh≈-®m-́ w XpS-ßnb `qcq-]-ßƒ ImW-s∏-Sp-∂p.

\Zo-apJw
IogvL´w

$ ka-X-e-{]-tZ-iØpIqSn Hgp-Ip∂p.
$ \nt£-]W{]h¿Ø-\-ßƒ kPo-hw.
$ {]fb ka-X-e-ßƒ, U¬‰ XpS-ßnb \nt£-]W`qcq-]-ßƒ ImW-s∏-Sp-∂p.

a[y-L´w

$ ASn-hm-cØpIqSn Hgp-Ip∂p.
$ A]-c-Z\hpw \nt£-]W-{]-h¿Ø-\-ßfpw kPohw.
$ anb-m≥Udp-Iƒ, HmIvkv˛t_m XSmI-ßƒ XpSßnb

`qcq-]-ßƒ ImW-s∏-Sp-∂p.

Nn{Xw 4.3

{] -̀h-ÿm\w apX¬ \Zo-apJw hscbp≈ Ncn-hnse -hyXym-k-Øn-\-\p-k-

cn®v \Zo-am¿KsØ (River course) s]mXpsh aq∂p L -́ß-fmbn Xncn-°mw.

$ D]-cn-L-́ w (Upper course)
$ a[y-L-́ w (Middle course)
$ IogvL´w (Lower course)

\Zn DZv`-hn°p∂ ÿe-Øp-\n∂v IpØ-s\-bp≈ Ncn-hn-eqsS AXn-th-K-

Øn¬ Hgp-Ip∂ `mK-amWv D]-cn-L-́ w. A]-c-Z\ {]{In-b-bpsS Xo{hX IqSp-

X-embn ImW-s∏-Sp∂ L -́am-Wn-Xv.

Ncnhv Xmc-X-tay\ Ipd™ ASn-hmc taJ-e-bn-eqsS \Zn Hgp-Ip∂ `mK-

amWv a[y-L-́ w. Cu L -́Øn¬ \Zn-bpsS thKw (Velocity) Ipd-bp-∂-Xn-

\m¬ A]-c-Z-\-Xo-{hX (Intensity of erosion) Ipd™v \nt£-]W{]h¿Ø\w

Bcw-`n-°p-∂p.

ka-X-e-̀ m-KØp IqSn-bp≈ \Zn-bpsS Hgp-°mWv IogvL-́ w. Ah-km-Z-ßƒ

\Zn-bn¬ (Sediments) IqSp-X-embn ImWp-∂-Xn-\mepw Hgp-°ns‚ thKw Ipd-

hm-b-Xn-\mepw Cu L -́Øn¬ \nt£-]W{]h¿Ø\w IqSp-X-emWv.
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{]Ir-Xn-bpsS ssII-fm¬

Hmtcm L -́Ønepw \Zn-bn¬ hyXykvX khn-ti-j-X-Iƒ ImWm-\m-

Ipw. Nn{Xw (4.3) \nco-£n®v Cu aq∂p -̀ m-K-ß-fp-sSbpw khn-ti-j-X-

Iƒ hni-I-e\w sNbvXv NphsS \¬In-bn-́ p-≈- tNmZy-ßƒ°v DØcw

Is≠Øq.

$ A]-c-Z\{]{Inb kPo-h-am-Ip-∂Xv \Zn-bpsS GXp L -́Øn-emWv?

$ IogvL -́Øn¬ ImW-s∏-Sp∂ ̀ qcq]ßƒ GXp {]h¿Ø-\-Øns‚

^e-amWv?

\Zn-bpsS DZv̀ hw apX¬ ]X\w hscbp≈ khn-ti-j-X-Iƒ a\- n-em-

°n-b-t√m. \Zn-bpsS Hmtcm L -́Ønepw cq]w-sIm-≈p∂ ̀ qcq-]-ßƒ hyXy-

kvX-ß-fm-bn-cn-°pw. \Zn-bpsS A]-c-Z-\ ˛ \nt£-]W {]h¿Ø-\-ßfpw

AXns‚ ^e-am-bp-≠m-Ip∂ Nne `qcq-]-ßfpw ]cn-N-b-s∏-Smw.

\ZnbpsS A]-c-Z\w

Hgp-°ns‚ thKw, Hgp-Ip∂ {]tZ-i-sØ Ncn-hv (Slope), inem-L-S\ (Rock
structure) F∂nh \Zn-bpsS A]-c-Z\Xo{h-Xsb kzm[o-\n-°p∂ LS-I-

ß-fm-Wv.

\Zn Hgp°ns°m≠p-t]m-Ip∂ Nc¬, aW¬, Dcp-f≥I√p-Iƒ XpS-ßnb

inem-]Zm¿Yßƒ ASn-Ø-´nepw Ccp-h-i-ß-fn-epap≈ ine-I-fn¬ Dc-

kp-∂Xn\pw X∑qew ]md-Iƒ°v  tXbvam\w D≠m-Ip-∂-Xn\pw Imc-W-

am-Ip∂p. C{]-Im-c-ap≈ A]-c-Z-\sØ A]-L¿jWw (Abrasion/corrasion)
F∂-dn-b-s∏-Sp-∂p. Hgp-Ip∂ {]tZ-isØ ITn-\-in-e-I-sf-t∏mepw an\p-k-

s∏-Sp-Øp-∂-Xn\v Cu {]h¿Ø-\-Øn-eqsS \Zn-Iƒ°v km[n-°p∂p.

Nn{Xw 4.4

ASn-Ø-́ nse hi-ß-fnse
A]-c-Z\w A]-c-Z\w

Nn{Xw 4.5

Nn{X-Øn¬ (Nn{Xw 4.4) ImWp-∂-Xp-t]m-ep≈ Dcp-f≥

I√p-Iƒ \Zo-X-S-ß-fn¬ \nßƒ I≠n´p-≠mIp-at√m. Ch-

bpsS Dcp-f≥ BIr-Xn°pw sagp-°≥ -{]-X-e-Øn\pw

Imc-W-sa-¥mIpw?

A]-L¿jWw \Zn-bpsS ASn-Ø-́ nepw hi-ß-fnepw F{]-Imcw am‰w

hcp-Øp∂p F∂p Nn{Xw 4.5 kqNn-∏n-°p-∂p.
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\Zn-bpsS D]-cn-L-́ -Øn¬ ASn-Ø-́ ns‚ A]-c-Z-\-amWv Gsd kPo-h-ambn

\S-°p-∂Xv.

\Zo-`q-cq-]-ß-fn-te°v

Nn{Xw 4.6 t\m°q. i‡n-bmbn Hgp-Ip∂ sh≈-

Øns‚ A]-c-Z\ØneqsS cq]-s∏´ \o¿®m¬

I≠n-t√.

IpØ-s\ Ncn™ {]tZ-i-ß-fn¬

CØcw \o¿®mep-Iƒ (Nn{Xw 4.6)

cq]w sIm≈p∂sX¥p-sIm-≠m-bn-cn-

°pw?

Hgp°ns‚ thKw h¿[n-°p-∂-Xn-\-\p-k-cn®v

i‡-amIp∂ A]-c-Z\{]{InbbpsS ^e-am-bn

\Zn-I-fpsS Bgw h¿[n-°p-∂p. \Zn-bpsS ASn-Ø-

´n¬ A]-c-Z\w Xo{h-am-Ip-∂--tXmsS Xmgvhc-Iƒ°v

{]tXyI cq]w ssIh-cp -∂p. CØ-c-Øn¬

cq]wsIm≠ Hcp Xmgvhc-bpsS BIrXn {i≤n°q

(Nn{Xw 4.7). Ch 'V' cq]-Xmgvhc-Iƒ F∂-dn-b-

s∏-Sp-∂p.

Nn{Xw 4.6

Nn{Xw 4.7

\Zn-bpsS A]-c-Z\ \nt£-]W^e-am-bp-≠m-Ip∂ `qcq-]-ßsf

\Zo-P\y`qcq-]-ßƒ (Fluvial landforms) F∂p hnfn-°p-∂p.
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{]Ir-Xn-bpsS ssII-fm¬

Nn{Xw 4.8

Hcp sh≈-®m-´ -(Water fall)
Øns‚ Nn{Xw {i≤n -°q

(Nn{Xw 4.8). \Zn-bpsS A]-c-

Z-\-̂ -e-ambn km[m-c-W-bmbn

D]-cn-L-́ -Øn-emWv sh≈-®m-

´ -ßƒ cq]w-sIm-≈p-∂Xv.

ITn-\hpw arZp-hp-amb ine-

Iƒ CS-I-e¿∂p ImW-s∏-

Sp∂ Xmgvhc-I-fn¬ arZp-in-e-

Iƒ IqSp-X-¬ A]-c-Z\hnt[-b-am-Ip-∂p. CXv sh≈-®m-́ -ßƒ cq]w-sIm-

≈p-∂Xn\v Imc-W-am-Ip∂p.

D]-cn-L´w ]n∂n-Sp-∂-tXmsS \Zn-bpsS ASn-Ø-´n-te-°p≈ A]-c-Z\

tØmXv Ipd-bp-∂p. F∂m¬ hi-ß-fn-te-°p≈ A]-c-Z\w i‡-amIp∂p.

Xmc-X-tay\ Ncnhv Ipd™ {]tZ-iØpIqSn t]m-Ip∂ \Zn-bpsS Hgp-

°ns\ Ah-km-Z-ß-tfm inem-cq-]-ßtfm XS- s∏-Sp-Øp-tºmƒ \Zn

hfs™m-gp -Ip -∂p. CØ-c -Øn¬

hfs™m-gp-Ip∂ Hcp \Zo`mK-amWv

Nn{X-Øn¬ (Nn{Xw 4.9). \Zoam¿K-Øn¬

ImW-s∏-Sp∂ CØcw hf-hp-Isf heb-

ßƒ AYhm anbm -≥U-dp -Iƒ

(Meanders) F∂p ]dbp∂p. henb \Zn-

I-fpsS a[y-L-́ -Ønepw IogvL-́ -Ønepw

anbm-≥U-dp-Iƒ cq]w sIm≈mdp-≠v.

XpS¿∂p≈ A]-c -Z\˛\nt£-]W

{]h¿Ø-\-ß-fpsS ^e-ambn heb-

ßƒ°v D≠m-Ip∂ cq]-am‰w {i≤n-°q

(Nn{Xw 4.10). XpS¿®-bmb A]-c-Z-\-̨ -\n-

t£-]W{]{In-b-I-fn-eqsS heb-ßƒ-

IqSp-X¬ hf-bp-Ibpw XpS¿∂v \Zn

t\¿KXn kzoI-cn-°p-Ibpw sNøp-∂p.

hfs™mgp-Inb `mKw \nt£-]-W-Øn-

eqsS \Zn-bpsS {][m\ `mKØp\n∂v

th¿s] v́ H‰-s∏´ XSm-Ißƒ cq]-s∏Sp-

∂p. \Zn-bn¬\n∂v thdn´p ImWp∂

CØcw XSm-I-ßsf HmIvkv-̨ t_m XSm-

I-ßƒ  (Oxbow lakes) F∂p hnfn-°p-

∂p (Nn{Xw 4.11).

Nn{Xw 4.9

Nn{Xw 4.10
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Nn{Xw 4.11

Nn{Xw 4.12

heb-ßfn¬\n∂v HmIvkv ̨  t_m

XSm-I-ßƒ cq]wsIm≈p-∂Xv

Fß-s\-sb∂v Nn{Xw 4.10, Nn{Xw

4.11 F∂nh \nco-£n®v a\- n-em-°q.

{]f-b-k-a-X-eßƒ a\p-jy\v KpWtam?

ag°m--eØv \Zn-Iƒ Ic-I-hn-s™m-gp-Ip-

∂Xv \nßƒ I≠n-́ p-≠m-hpw. \Zn-  H-gp-

Ip∂ Nmens‚  CcpIc-I-fn-te°pw

Gsd Zqc-tØmfw {]f-b-Pew FØp-∂p.

Cßs\ {]f -b -_m -[ n -X - a m -I p∂

Ccp-I-c -I-fnepw F°¬ \nt£-]n®v

ka-X-eßƒ cq]s∏Sp-∂p. CØcw

ka-X -e -ßsf {]f -b -k-a -X -e -ßƒ

(Flood plains) (Nn{Xw 4.12) F∂p

hnfn°p-∂p.

temI-{] -i -kvX-amb ]e \Zo -X -S

kw-kvIm-c-ßfpw DS-se-Sp-ØXv CØcw

{]fb ka-X-e-ß-fn-em-Wv.

Irjn°v A\p-tbm-Py -ambXn\m¬

CØcw F°¬ ka-X-e-ßƒ Gsd

{][m-\s∏-´-Xm-Wv.

{]fbka-X-e-ß-fpsS Im¿jn-I-{]m-[m\yw N¿®sNbvXv Ipdn∏v  Xbm-

dm°q. kqN\Iƒ : aÆv, Pe-e-̀ yX, `q{]-IrXn

DØ-tc-¥y≥ F°¬k-a-X-e-ßƒ

"C¥y≥ Im¿jn-I-ta-J-e-bpsS \s´√v'

F∂-dn-b-s∏-Sp∂ DØ-tc-¥y≥ ka-X-e-ßƒ

temIsØ hnkvXr-X-amb F°¬ ka-X-e-ß-

fn-sem-∂m-Wv. kn‘p ka-X-ew, KwKm-k-a-X-ew,

{_“-]p{Xm ka-Xew F∂n-ßs\ aq∂p `mK-

ß-fmbn ImW-s∏-Sp-∂ Cu ka-X-e-{]tZ-i-

Øns‚ G‰hpw hnkvXr-X-amb `mKw KwKm-k-

a-X-e-am-Wv. tKmXºv, tNmfw, ]b¿h¿K-ßƒ,

Icn-ºv, NWw apX-emb hnf-Iƒ ChnsS

IrjnsNøp-∂p. C¥ybpsS P\-kw-Jy-bpsS

\s√m-cp ]¶v A[n-h-kn-°p∂ Cu {]tZiw

DØ-tc-¥y≥ \Zn-I-fpsS \nt£-]W `q{]-tZ-

i-am-Wv.

t]mj-I-\-Zn-bpw (Tributaries)
ssIh-gnbpw  (Distributaries)

Hcp \Zn-bn-te°v

Hgp-In-t®-cp∂ D]-\-

Zn-I-sfbpw \o¿®m-

ep-I-sfbpw t]mj-

I-\-Zn -Iƒ F∂p

hnfn-°p-∂p. \Zoap-JtØmSv ASp-°p-

tºmƒ h≥tXm-Xn-ep≈ Ah-kmZ \nt£-

]Ww, Ncn-hns‚ A`mhw F∂nhbpsS

^e-ambn \Zn-Iƒ ]e-Xmbn th¿]n-cn™v

Hgp-Im-dp-≠v. Chsb ssIh-gn-Iƒ F∂p

hnfn-°p∂p.

{]fbk-a-Xew
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{]Ir-Xn-bpsS ssII-fm¬

`qcq-]-ßƒ cq]wsIm≈p∂ L´w A]-c-Z\w/\nt£-]Ww

$ sh≈-®m´w $ D]-cn-L´w $ A]-c-Z\w

$ $ $

$ $ $

\Zo-apJ-tØm-S-Sp-°p-tºmƒ \Zn hfsc

kmh-[m\w Hgp-Ip-∂p F∂p \nßƒ a\-

 n-em-°n-b-t√m. \Zo-P-e-Øn-s‚bpw Ah-

km-Z-Øn-s‚bpw Afhv IqSp-X-emb Cu

{]tZ-iØv an° -\-Zn -Ifpw sNdnb

ssIhgnIfmbn (Distributaries) ]ncn-s™m-

gp-Ip-∂p. \Zn-Iƒ Hgp-°n-s°m≠phcp∂

Ah-km-Z-ßƒ Cu ssIh-gn-Iƒ°n-S-

bn¬ \nt£-]n-®p-≠m-Ip∂ {XntImW

kam-\-amb BIr-Xn-bn-ep≈ `qcq-]-amWv

sU¬‰ (Nn{Xw 4.13). {Ko°v A£-c-

amebnse  (sU¬‰) F∂ A£-c-Ønt\mSv kmay-ap≈

`qcq-]-am-b-Xn-\memWv CXn-s\ sU¬‰ F∂p hnfn-°p-∂Xv.

Nn{Xw 4.13

sU¬‰

`utam-]-cn-Xe\oscmgp-°ns‚ A]-c-Z-\ ˛ \nt£-]W `qcq-]-ß-fmWv

CXp-hsc \nßƒ a\- n-em-°n-bXv. D]-cn-Xe \oscm-gp-°ns‚ Hcp `mKw

aÆn-\-Sn-bn-te°v Du¿∂n-dßn `qK¿ -̀P-e-ambn (Ground water) ]cn-W-an-

°p-∂p F∂p \nßƒ°dn-bm-a-t√m.

F¥p-sIm-≠mWv PesØ

km¿h--em-bIw (Universal solvent)
F∂p hnfn-°p-∂-Xv?

H´p-an° hkvXp-°-sfbpw Aenbn®p tN¿°m≥ Ign-hp≈ Pew ine-I-

fn-eqsS Hgp-Ip-tºmƒ ine-I-fnse Nne [mXp-°ƒ Pe-Øn¬ Aen-™p-

tNcp∂p. Cu {]h¿Ø\w e-b\w (Solution) F∂-dn-b-s∏-Sp-∂p. `qK¿ -̀P-

e-Øns‚ A]-c-Z\{]h¿Ø-\hpw XpS¿∂p≈ `qcq]cq]o-I-c-Whpw e-

b\-{]-h¿Ø-\-Øns‚ ^e-am-Wv. Ch F{]-Im-c-sa∂v t\m°mw.

\Zn-Iƒ cq]w\¬Ip∂ `qcq-]-ß-sf-°p-dn®v \nßƒ t\Snb Adn-hp-I-fpsS

ASn-ÿ-m\-Øn¬ ]´nI ]q¿Øn-bm-°q.

kpμ-c-h-\-Ønse kpμ-cn-Iƒ

temIØnse G‰hpw henb sU¬‰{]tZ-i-amWv ]›n-a-_w-
Km-fnse kpμ-c-h-\w. Cu sU¬‰{]tZiw KwK, {_“-]p{X F∂o \Zn-
I-fpsS \nt£-]W^e-am-bmWv cq]w-sIm-≈p-∂-Xv. "kpμcn' F∂ I≠¬-
h¿Kkky-ßƒ ImWp-∂-Xn-\m-emWv Cu sU¬‰{]tZiw kpμ-c-h\w
(Sundarbans) F∂dnb-s∏-Sp-∂Xv. I≠¬°m-Sp-Iƒ \nd™ ChnSw C¥y-
bnse Hcp  {][m\ ssPh-ssh-hn[y taJ-e-bm-Wv.
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Nn{Xw 4.14

`qK¿`-PeP\y`qcq-]-ßƒ

`qanbn¬ Xmgv∂ndßp∂ ag-sh-≈w NpÆm-

ºp-I√v t]mep≈ ine-I-fn¬ ]Xn-°p-tºmƒ

Ah hfsc Ffp∏w Pe-Øn¬ ebn-°p∂p.

Bb-Xn-\m¬ `qK¿`-P-e-Øns‚ A]-c-Z-\

\nt£-]W `qcq -] -ßƒ apJy -ambpw

NpÆmºpinem-{]-tZ-i-ß-fn-emWv ImWp-∂Xv.

CØcw ̀ qk-hn-ti-j-X-Isf s]mXpsh ImÃv

`q{]-IrXn (Karst topography) F∂mWv hnfn-

°p-∂-Xv.

Nne `qK¿`-PeP\y`qcq-]-ßƒ ]cn-N-b-s∏-

Smw.

NpÆmºpinem-`m-K-ßƒ `qK¿`Pe-hp-ambn

ebn-°p∂Xns‚ ^e-ambn cq]w-sIm≠

KplbpsS tcJm-Nn-{X-am-WnXv (Nn{Xw 4.14).

Pe-hp-ambn Aen-™ptN¿∂p-≠mb NpÆmºp-an-{inXw Kpl-bpsS ta¬°q-

c-bn¬-\n∂v Xmtg°v Xp≈n-Ifmbn hogp-∂p. C{]-Imcw Xmtg°p hogp∂

an{inXØns‚ Ipd®p`mKw Kpl-bpsS ta¬`m-KØv ]‰n-∏n-Sn-®n-cn-°p-∂p.

Cu {]{Inb Gsd-°mew XpS-cp-∂-Xns‚ ̂ e-ambn Cu NpÆmºp \nt£-

]-cq-]-ßƒ Xmtg°v hf-cp-∂p. Cu `qcq-]ßƒ Ãme-Ivss‰-‰p-Iƒ

(Stalactites) F∂-dn-b-s∏-Sp-∂p.

Kpl-bpsS ta¬°q-c-bn¬\n∂v Xp≈n-bmbn hogp∂ NpÆmºpan-{inXw

Kpl-bpsS ASn-Ø-d-bn¬ hogp-tºmƒ AhnsS ASn-™p-Iq-Sp∂

NpÆmºp\nt£]w Xmsg-\n∂v apI-fn-te°p hf-cp-∂p. Cu `qcq-]-ßsf

ÃmeKvssa-‰p-Iƒ (Stalagmites) F∂p hnfn-°p-∂p. Ãme-Ivss‰-‰p-Ifpw

ÃmeKvssa‰p-Ifpw IqSp-X¬ hf-cp-∂-Xn-eqsS Ah ]c-kv]cw IqSn-t®¿∂v

kv-Xw-̀ -ßƒ (Pillers) cq-]w sIm-≈p∂p.

Nn{Xw 4.15 \nco-£n®v Ãme-Iv-ss‰‰pw Ãme-Kvssa‰pw tN¿∂p-≠m-Ip∂

`qcq-]-ta-sX∂v Is≠-Øq.

NpÆmºpKpl-Iƒ A]-c -Z -\ -^-e -ambn cq -]wsIm-≈p -∂-hbpw

Ãme-Kvssa-‰v, Ãme-Ivss‰-‰v, NpÆmºpinemkvXw`-ßƒ F∂nh

\nt£-]W^e-am-bn cq-]wsIm-≈p-∂-hbpamsW∂v a\- n-em-b-t√m.

NpÆmºpinemKpl-bpsS Dƒ`m-K-Øns‚ Nn{X-amWv \¬In-bn-́ p-≈-Xv

(Nn{Xw 4.15). CØcw IqSp-X¬ Nn{X-ßƒ C‚¿s\-‰ns‚ klm-b-

tØmsS tiJ-cn-°pat√m.
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{]Ir-Xn-bpsS ssII-fm¬

Nn{Xw 4.15

B{‘m-{]-tZ-inse hnim-J-]-´-W-Øn-\-Sp-

Øp≈ t_mdm-Kp-l-Iƒ NpÆmºpinem-Kp-

l-Iƒ°pZm-l-c-W-am-Wv (Nn{Xw 4.16).

hnkva-b-P-\-I-amb Cu ̀ qcq-]-k-hn-ti-j-X-

IƒsIm≠v hnt\m-Z-k-©m-cn-I-fpsS CjvS-

tI-{μ-am-Wn-hn-Sw.

Nne IS-tem-c-°mgvN-Iƒ

Xnc-am-e-I-fpsS A]-c-Z-\w, \nt£-]Ww

F∂n-h-bpsS ̂ e-am-bmWv IS¬Øoc ̀ qcq-

]-ßƒ D≠m-Ip-∂-Xv.

IS¬Øocßfnse Nne `qcq]-ßƒ ]cn-N-b-s∏-Smw.

IS-en-te°p X≈n\n¬°p∂ sN¶p-Ømb Ip∂p-I-fmWv IS¬Øo-c-

¢n-̂ p-Iƒ (Sea cliffs). Xnc-am-e-I-fpsS A]-c-Z\-̂ -e-ambn IS-en\v A`n-ap-J-

amb Ic-̀ mKw CSn-™mWv sN¶p-Ømb Cu cq]w D≠m-Ip-∂-Xv. Xncp-h-

Nn{Xw 4.16 t_mdm KplIƒ

Ãme-Ivss‰-‰p-Iƒ

NpÆmºpinemkvXw`-ßƒ

Ãme-Kvssa-‰p-Iƒ
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Nn{Xw 4.18

\-¥-]pcw Pn√-bnse h¿°eXo-cØv

ImWp∂ IS¬Øo-c-¢n-^p-I-fmWv Nn{X-

Øn¬  (Nn{Xw 4.17).

Xnc-am-eI-ƒ IS¬Øo-c-ine-I-fn¬ i‡-am-

b-Sn-°p-∂-Xn-\m¬ Ahbv°v tXbvam\w kw -̀

hn-°p-∂p. C{]-Imcw Xnc-am-e-IfpsS A]-

L¿jW (Abrasion) ^e-ambn IS¬Øo-c-

ine-Iƒ H‰-s∏´ XqWp-I-fmbn cq]-s∏-Sp-∂p.

IS¬Øo-cØv Fgp∂p\n¬°p∂ XqWp-Iƒ

t]mep≈ CØcw inem-cq-]ßsf kvXw -̀

ßƒ (Stacks) F∂mWv hnfn-°p-∂Xv. IÆq¿

Pn√-bnse Xe-t»cn IS¬Øo-cØv ImW-

s∏-Sp∂ kvXw`-ß-fpsS Zriy-amWv Nn{X-

Øn¬ (Nn{Xw 4.18).

Xnc-am-e-I-fpsS i‡-amb A]-

c-Z-\sØ AXn-Po-hn®v Ch \ne-

\n¬°p-∂Xv F¥p-sIm≠mbn-

cn°pw?

Xnc-am -e-I-fmep-≈ \nt£-]WØns‚

^e-am -bmWv _o®p -Iƒ (Beaches)
cq]wsIm≈p-∂Xv. aW¬, an\p-k-amb Nc¬

apX-em -bh IS¬Øo-cØv \nt£-

]n®p≠mIp∂ `qcq-]ßfmWv _o®p-Iƒ

(Nn{Xw 4.19).

tImh-fw, iwJp-ap-Jw, h¿°e, sNdmbn,

tImgn-t°m-Sv, apgp-∏n-e-ßmSv XpS-ßnb tIc-

f-Ønse Nne {][m\ _o®p-IfpsS hnt\m-

Z-k-©mc km[y-X-Iƒ \nßƒ°-dn-hp-≈-Xm-

W-t√m.

Nn{Xw 4.17

Nn{Xw 4.19

kvXw`-ßƒ

IS¬Øo-c-¢n-̂ p-Iƒ

tIc-f-Ønse hnt\m-Z-k-©mc {]m[m-\y-ap≈ _o®p-Iƒ Is≠Øn

Ah-bpsS Nn{X-ßƒ C‚¿s\-‰ns‚ klm-b-tØmsS tiJ-cn-®v `qan-

im-kv{X- Nn-{X-ti-J-c-Øn¬ Dƒs∏-SpØq.
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{]Ir-Xn-bpsS ssII-fm¬

tIc-f-Øns‚ ssZ¿Lyta-dnb IS-tem-cw Hcp-°p∂ sshhn-[y-am¿∂ Xoc-

tZ-i-̀ q-cq-]-ßƒ ]T-\-bm-{Xm-th-f-bn¬ t\cn¬ I≠v a\- n-em-°p-a-t√m.

aW-em-c-Wyß-fn-eq-sS...

Nn{Xw {i≤n-°q (4.20).

a‰p {]tZ-i-ß-fn¬\n∂v acp-`q-an-Isf

thdn-́ -Xm-°p∂ khn-ti-j-X-Iƒ Fs¥-

√m-sa∂p Is≠Øn ChnsS Fgp-Xn-

t®¿°q.

$ Db¿∂ Dujvamhv

$

$

acp-̀ q-an-bn¬ `qcq-]ßƒ D≠m-Im≥ Imc-W-am-Ip∂ _mly-i-

‡n-tb-XmWv?

Im‰ns‚ {]h¿Ø-\-^-e-am-bp-≠m-Ip∂

`qcq-]-ßƒ {][m-\-ambpw ImW-s∏-Sp-∂Xv

acp-̀ q-an-I-fn-emWv.

Nn{Xw 4.21 {i≤n-°q. i‡-amb Im‰n-t\m-

sSm∏w acp-`q-an-bnse aW¬Ø-cn-Iƒ

CfInt∏mIp -∂Xv I≠-t√m. Npg‰n

hoip∂ i‡-amb Im‰v acp-`q-an-bnse

hc≠ aW¬aÆns\ Cf-°n-am‰n as‰m-cn-

S-tØ°p sIm≠pt]mIp-∂p. Im‰ns‚ Cu

A]-c-Z\{]h¿Ø-\sØ Un^vtfj≥

(Deflation) F∂p ]dbp-∂p.

i‡-ambn hoip∂ Im‰p-Iƒ hln-®p-

sIm≠phcp∂ aW¬Ø-cn-Ifpw a‰p inem-

]Zm¿Yßfpw acp -`q -an -bn¬ Db¿∂p

\n¬°p∂ ine-I-fn¬ \nc-¥-c-ambn

B™Sn°p-∂-Xns‚ ^e-ambn ine-

Iƒ°v tXbvam\w kw -̀hn-°p-∂p. Im‰ns‚

Cu A]-c-Z-\-{]-h¿Ø-\w A]-L¿jWw

(Abrasion) F∂dnb-s∏-Sp∂p. CØ-c-Øn¬

cq]-s∏´ Hcp ine-bpsS Nn{Xw

{i≤n°q(Nn{Xw 4.22). acp -`q -an -bn¬

 Nn{Xw 4.20

 Nn{Xw 4.21

acp-̀ q-an-bnse aW¬°m‰v

Nn{Xw 4.22
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s]mXpsh Iq¨ cq]-Øn¬ ImWp∂ CØcw

ine-Isf Iq¨in-e-Iƒ (Mushroom rocks)
(Nn{Xw 4.22) F∂p hnfn-°p-∂p.

Nn{X-Øn¬ (Nn{Xw 4.22) ImWp-∂Xp

t]mse ine-bpsS ASn-̀ mKØv IqSp-

Xembn A]-c-Z\w D≠m--hm≥ Imc-

W-sa-¥m-bncn°pw?

Im‰ns‚ \nt£-]W^e-am-bmWv acp-̀ q-an-I-fn¬

aW¬°q-\-Iƒ (Sand dunes) cq]w-sIm≈p-

∂Xv. N{μ-°-e-bpsS BIr-Xn-bn¬ ImW-s∏-

Sp∂ aW¬°q-\-Isf _¿°-\p-Iƒ (Barchans)
F∂p hnfn-°p∂p. (Nn{Xw 4.23).

 Nn{Xw 4.23

Im‰ns‚ Zni

Im‰ns‚ Zni

aW¬ \nt£-]n-
°p∂paW¬ Cf-In-am-dp∂p

_¿°≥

Nn{Xw 4.24

Nn¥n°q... Is≠Øq...

temI-Ønse acp-̀ q-an-Ifn-√mØ GI h≥Ic GsX∂v C‚¿s\-

‰ns‚ klm-b-tØmsS Is≠-ØpI.

\ΩpsS \m´nepw \nc-¥cw Im‰v hoim-dp-≠-t√m. F∂m¬ CØcw

`qcq-]-ß-sfm∂pw ChnsS ImWm≥ Ign-bm-Ø-Xn\p Imc-W-

sa-¥mWv?

a™pae-I-fn¬

hnim-e-amb Hcp a™p]mSamWv Nn{X-Øn¬ (Nn{Xw 4.24).

h¿j-ßƒ \o≠ a™p-ho-gvNbn-eq-sS-bmWv

CØcw a™p]m-S-ßƒ cq]w-sIm-≈p-∂Xv.

At\Iw NXp-c-{i-In-tem-ao-‰¿ hnkvXr-Xnbpw

Intem-ao-‰dpI-tfmfw I\-hpw AXy-[nIw ̀ mchp-

ap≈ ̀ oam-Im-c-amb a™p-a-e-Iƒ cq]w-sIm-≈p-

∂ CS-ß-fn¬\n∂v kmh-[m\w Xmgvhmc-ß-

fn-te°v \oßp-∂p. C{]-Imcw Nen-°p∂

Im‰v GXn¿Zn-i-bn¬\n∂mWv hoip-∂-sX¶n¬ _¿°-\p-I-fpsS

BIrXn-bn-ep-≠m-Ip∂ am‰w hc®p ImWn-°q.
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{]Ir-Xn-bpsS ssII-fm¬

a™p]m-fn-I-fmWv lnam-\n-Iƒ (Glaciers). a™p-]m-fn-Iƒ \oßp-tºmƒ

Ahn-Sß-fnse ]md-°jW-ßfpw aÆpw a‰p ]Zm¿Y-ßfpw H∏w \o°n-

s°m-≠p-t]m-Ip-∂p. lnam-\n-bpsS ASn-bn¬ ]‰n-∏n-Sn-®n-cn-°p∂ ]md-°-

jW-ßƒ Ah k©-cn-°p∂ {]X-e-ßsf Dc®v an\p-ks∏-Sp-Øp-∂p.

CXv hnhn[Xcw lnam-\ob A]-c-Z\`qcq-]-ßƒ krjvSn-°p∂-Xn\v Imc-

W-am-Ip-∂p.

lnam-\n-I-fpsS {]h¿Ø-\-^-e-am-

bp≈ ̀ qcq-]-ßƒ Dbcw IqSnb ]¿h-

X-{]-tZ-i-ß-fnepw {[ph-{]-tZ-i-ß-fn-

ep-am-Wv km[m-c-W-bmbn ImW-s∏-

Sp-∂-Xv.

]¿hXNcn -hn -eq -sS -bp≈ lnam -

\nbpsS Ne\-amWv Nn{XØn¬

(Nn{Xw 4.25). Cu Ne\w \nanØw

]¿hXØns‚ hi-ßƒ°v Hmtcm

L´-Ønepw D≠m-Ip∂ am‰w \nco-

£n-°q. lnam-\n-I-fpsS A]-c-Z-\-̂ -

e-ambn Nn{X-Øn¬ (Nn{Xw 4.26, 4.27)

ImWn-®n-´p≈ hyXy-kvX-ß-fmb

Xmgvhc-Iƒ cq]wsIm≈p-∂p. NmcpI-

tk-c-bpsS cq]-Øn-ep≈ CØcw

Xmgvhc-Isf kn¿°p-Iƒ (Cirques)
F∂p hnfn-°p-∂p. (Nn{Xw 4.26).

Xmg vhc -I -fn -eqsS lnam -\n -Iƒ

IS∂pt]mIp -tºmƒ A]-c -Z\w

\nanØw s]mXpsh \nc-∏mb ASn-

Ø´pw sN¶p-Ømb hi-ß-fpap≈

'U' cq] lnaXmgvhc-Iƒ cq]w-sIm-≈p-

∂p (Nn{Xw 4.27).

lnam-\n-Iƒ hln-®p-sIm-≠p-h-cp∂

Ahkm-Z -ßƒ.lna-Xmgvhc-bpsS

hnhn[ `mK-ß-fn¬ \nt£-]n°s∏-

Nn{Xw 4.26

kn¿°p-Iƒ

Nn{Xw 4.25

A]-c-Z\w
A]-c-Z\w

Nn{Xw 4.27

'U' cq] Xmgvhc
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Sp-∂p. Cu \nt£]-̀ qcq-]-ß-fmWv samssd-\pIƒ

(Moraines). Nn{Xw 4.28 \nco-£n®v Xmgvhc-bpsS

GsX√mw `mK-ß-fnemWv samssd-\p-Iƒ cq]w-

sIm-≈p-∂-sX∂v Is≠-Øq.

$ Xmgvhc-bpsS ]m¿iz-ß-fn¬

$

$

Nn{Xw 4.28

Nn{X-w
`qcq-]-Øns‚ cq]o-I-cW cq]o-I-cW{]{Inb

t]cv klmbn (A]-c-Z\w/\nt£-]-Ww)

]mT-̀ m-K-Øn-eqsS \nßƒ t\Snb Adn-hp-I-fpsS ASn-ÿm-\-Øn¬ NphsS \¬In-bn-́ p≈

h¿°vjo‰v ]q¿Øn-bm-°q.

h¿°vjo‰v

A{K-̀ m-K

-sam-ssd-\p-Iƒ

a[y-̀ mK

-sam-ssd-\p-Iƒ

]m¿iz-̀ mK

-sam-ssd-\p-Iƒ
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{]Ir-Xn-bpsS ssII-fm¬

_mly-i-‡n-I-fpsS A]-c-Z\˛ \nt£-]W {]h¿Ø-\-

ß-fn-eqsS D≠m-Ip∂ GXm\pw Nne `qcq-]-ß-fmWv CXp-

hsc \nßƒ ]cn-N-b-s∏-́ -Xv. Ch IqSmsX a‰\-h[n `qcq-

]-ßƒ `qap-JØv D≠m-Ip-∂p-≠v.

A]-c-Z-\-^-e-ambn Db¿∂ {]tZ-i-ßƒ \nc-∏m-°-s∏-Sp-

Ibpw  (Degradation) \nt£-]-W-̂ -e-ambn Xmgv∂ {]tZ-

i-ßƒ \nIØs∏Sp-Ibpw (Agradation) sNøp-∂p. Cu

c≠v {]h¿Ø-\-ß-fpw `utam-]-cn-XesØ \nc-∏m°p∂-

Xn-\m¬ Chsb s]mXpsh \nc-∏m-°¬ {]{Inb (Gradation
process) F∂p ]dbp-∂p.

hnhn[ _mlyi‡n-I-fpsS {]h¿Ø-\-̂ -e-ambn `utam-

]-cn-X-e-Øn\v \nc-¥cw cq]-am‰w kw -̀hn-°p∂p F∂v a\-

 n-em-°nbt√m. Ch-bn¬ Nne am‰-ßƒ hfsc s]s´∂p

\S-°p∂p. F∂m¬ NneXv kmh-[m-\-amWv \S-°p-∂-Xv. Zo¿L-ImesØ

\nco-£Ww sIm≠v am{X-am-bn-cn°pw CØcw {]h¿Ø-\-ß-fpsS ^e-

ßƒ ImWm≥ Ign-bp-I.

Nn{Xw 4.29 {i≤n-°q. CØcw ImgvN-Iƒ \nßƒ°pw ]cn-Nn-X-a-t√.

`utam-]-cn-X-e-Øn\v cq]-am‰w hcp-Øp-∂Xn¬ a\pjy{]h¿Ø-\-

ßƒ°p≈ ]¶v X∂n-´p≈ Nn{X-ß-fn¬\n∂p hy‡amWv. CØcw

{]h¿Ø-\-ßƒ ChnsS Fgp-Xn-t®¿°q.

$ hb¬ \nI-Ø¬

$

$

Ch kzm`m-hnI \nc-∏m-°¬ {]{In-bIfmtWm?

"`utam-]-cn-X-eLS\bv°v hyXymkw hcp-Øp∂-Xn¬ a\pjy

{]h¿Ø-\-ß-fpsS ]¶v' F∂ hnj-b-Øn¬ Hcp skan-\m¿ kwL-

Sn-∏n-°q.

skan-\m-dn¬ Fs¥ms° Dƒs∏-SpØmw?

$ Aim-kv{Xobamb {]h¿Ø\ßƒ

$ A\-¥-c-̂ -e-ßƒ

$ {]mtZ-inI DZm-l-c-W-ßƒ

Nn{Xw 4.29
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`utam-]-cn-Xew \nc-¥-c-amb am‰-ßƒ°p

hnt[-b-am-Ip∂p F∂p ]mT-`m-K-Øn-eqsS

\nßƒ°v a\- n-em-bt√m. {]Ir-Xn-bn¬ -am-‰-

ap-≠m-°p-∂Xn¬ a\p-jys‚ ]¶v hfsc hep-

Xm-Wv. \Ωƒ ]cn-ÿn-Xn-bn¬ G¬∏n-°p∂

BLmXw kmt¶-XnI]ptcm-K-XnbpsS hf¿®-

tbm-sSm∏w h¿[n-®p-h-cpI-bm-Wv. aÆpw a\p-

jy\pw ac-ßfpw F√mw Dƒs°m-≈p∂ Bhm-

k-hy-h-ÿ-bpsS Xmfw \ΩpsS ASpØ Xe-

ap-d-bv°m-bn \ne-\n¿tØ≠-Xt√?

$ \Zn-bpsS {]hm-l-K-Xn-bpsS L´ßƒ-°p≈ {]tXy-I-X-Iƒ

hnh-cn-°pI.

$ 'V' cq] -Xmgvhc-I-sfbpw 'U' cq] Xmgvhc-Isfbpw cq]o-I-c-W-

Øns‚ ASn-ÿm-\-Øn¬ Xmc-Xayw sNøpI.

$ sU¬‰-bp-sSbpw {]f-b-k-a-X-e-Øn-s‚bpw Im¿jn-I-˛-]m-cn-ÿn-

XnI {]m[m\yw DZm-l-c-W-k-lnXw ]´n-I-s∏-Sp-ØpI.

$ Nn{X-Øns‚ klm-b-tØmsS _¿°-\p-IfpsS cq]o-I-cWw hni-

Z-am-°pI.

$ lnam-\n-I-fpsS GsX-¶nepw c≠v A]-c-Z\ ̀ qcq-]-ßƒ Is≠Øn

Ah-bpsS cq]o-I-c-W-{]-{Inb hnh-cn-°pI (Nn{X-Øns‚ klm-

b-tØm-sS).

$ Im‰v, \Zn, Xnc-am-e-Iƒ, `qK¿ -̀Pew, lnam-\n-Iƒ F∂nh-bn¬

GsX-¶nepw aq∂v _mly-i-‡n-I-fpsS A]-c-Z-\-̨ -\n-t£-]W ̀ qcq-

]-ß-fpsS ]´nI Xbm-dm-°q.

\ΩpsS Np‰p-]mSv \msf-bv°mbn

kwc-£n°mw.

Ip∂pw ae-Ifpw ip≤-Pe Dd-h-I-ƒ

˛ Ah kwc-£n°q

hne-bn-cp-Ømw

A B
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{]Ir-Xn-bpsS ssII-fm¬

$ Nn{X-ß-fn¬ \¬In-bn-́ p≈ `qcq-]-ßƒ Xncn-®-dn™v Ah-bpsS

XpS¿{]h¿Ø\ßƒ

$ ]T-\-bm-{Xm-th-f-I-fn¬ tIc-f-Øn¬ ImWp∂ hnhn[ \Zo-̀ q-cq-]-

ßfpw Xoc-tZ-i-`q-cq-]-ß-fpw Xncn-®-dn™v bm{Xm-hn-h-c-W

dnt∏m¿´p-I-fn¬ Dƒs∏-Sp-ØpI.

$ hnhn[ ̀ qcq-]-ßƒ, ̀ qcq-]o-I-cW klm-bn-Iƒ, Ir{Xna \nc∏m°¬

{]h¿Ø-\-ßƒ F∂n-h-bp-sS-sb√mw Nn{X-ßƒ t\cn´pw

C‚¿s\-‰n¬ \n∂p-sa√mw tiJ-cn®v `qan-imkv{X Nn{X-ti-Jcw

Xbm-dm-°q.

$ hnhn[ `qcq-]-ßfpsS Nn{X-ßƒ Nm¿´v t]∏-dn¬ ]I¿Øn

Hmtcm-∂n\pw ASn-°p-dn-∏p-Iƒ tN¿Øv ¢mkv apdn-I-fn¬ {]Z¿in-

∏n-°p-I.

cq]o-I-cW{]{Inb hnh-cn-°p-I.



kmaqlyimkv{Xw II

66 Ãm≥tU¿Uv IX

a\p-jys‚ -Po-hn-X-hp-ambn _‘s∏´ Nne ImgvN-I-fmWv Nn{X-Ønep≈Xv. {]Xy-

£-amtbm ]tcm-£-amtbm IS-ens\ B{i-bn-°m-Ø-h-cmbn Bcpap≠m-Im≥

CS-bn-√.

_-ln-cm-Im-i-Øp\n-∂p t\m-°n-bm¬ H-cp h-en-b P-e-∏-c-∏m-bm-Wv `q-an \-ap-°v

A-\p-̀ -h-s∏-Sp-∂-Xv. P-e-∏-c-∏n¬ A-ßn-ßm-bn s]m-¥n\n¬-°p-∂ I-c-̀ m-K-ß-fm-

bm-Wv h≥-I-c-Iƒ Im-W-s∏-Sp-∂-Xv. `q-tKm-f-hn-kv -Xr-Xn-bp-sS G-Xm-≠v

71 % P-e-̀ mKam-Wv. I-jv-Sn-®v 29% am-{X-am-Wv I-c-̀ m-KapffXv. Ic`mKßƒ°n-S-bn-
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kap-{Zhpw a\p-jy\pw

Nn{Xw 5.1

embn kap-{Z-ßƒ ImW-s∏-Sp-∂p. ]-k-̂ nIv k-ap-{Zw, A-

‰v-em‚n-Iv k-ap{Zw, C¥y≥ k-ap-{Zw, B¿-́ n-Iv k-ap-{Zw,

A‚m¿-́ n-Iv k-ap-{Zw F-∂n-hbmWv {][m\ kap-{Z-ßƒ.

ap-I-fn¬ kq-Nn-∏n-® Hm-tcm k-ap-{Zhpw At\Iw I-S-

ep-I-fpw Dƒ-°-S-ep-I-fpw I-S-en-Sp-°p-Ifpw a-‰pw tN¿-

∂-Xm-Wv. aq-∂p hi-ßƒ I-c-bm¬ Np-‰-s∏ -́XmWv

Dƒ-°-S¬ (Bay). c≠p I-c-Iƒ-°n-S-bn-ep-≈ CSpßnb

k-ap-{Z-̀ m-K-am-Wv I-S-en-Sp°v (Strait). kap-{Z-Øns‚ Ic-

tbmSp tN¿∂ ̀ mK-amWv s]mXpsh IS¬ (Sea) F∂v

Adn-b-s∏-Sp-∂-Xv. Ad_n-°-S¬ C¥y≥ k-ap-{Z-Øn-s‚

`m-K-am-Wv.

temIkap{Zßƒ H‰t\m´Øn¬

kap{Zßƒ ASnÿm\ hnhcßƒ

$ B-sI hn-kv-Xo¿-Ww 165.-2 e-£w N.-In.-ao.

$ i-cm-i-cn B-gw 4280 ao-‰-dpw G-‰-hpw Iq-Sn-b B-gw 11,034 ao-

‰-dp-am-Wv.

$ G-‰-hpw B-gw Iq-Sn-b `m-K-w N-e-©¿ K¿-Øw F-∂-dn-b-s∏-

Sp-∂p.-

$ B-sI hn-kv-Xr-Xn 82.-4 e-£w N.-In.-ao.

$ i-cm-i-cn B-gw 3700 ao-‰-dpw Iq-Sn-b B-gw 8618 ao-‰-dp-am-Wv.

$ G‰hpw B-gw Iq-Sn-b `m-KamWv ]yq-dn-t´m-dn-t°m K¿-Øw

(Puerto Rico Trench).
$ \o-≠ B-Ir-Xn-bnemWv Cu k-ap-{Zw.

$ -k-ap-{Z-Øn-s‚ a-[y-̀ m-K-Øm-bn GI-tZiw 14000 In.-ao. \o-f-

Øn¬ H-cp ]¿-h-X-\n-cbp≠v. C-Xv a-[y-̨ -A-‰v-em‚n-Iv ]¿-h-

X-\n-c F-∂-dn-b-s∏-Sp-∂p.-

$ B-sI hn-kv-Xr-Xn 73.-4 e-£w N.-In.-ao.

$ i-cm-i-cn B-gw 3960 ao-‰¿. G-‰-hpw B-gw Iq-Sn-b- `m-K-amb

hm¿-́ ¨ K¿-Ø-Øn-\v 7725 ao-‰¿ Bg-ap-≠v.

$ k-ap-{Z-ß-fn¬ h-®v G-‰-hpw sN-dp-Xv.

$ hn-kv-Xr-Xn 14.-09 e-£w N.-In.-ao.

$ G-‰-hpw Iq-Sn-b B-gw 5180 ao-‰¿.

$ k-ap-t{Zm-]-cn-X-ew a-™p-I -́I-fm¬ aq-S-s∏-́ n-cn-°p-∂p.-

$ "Z-£n-W-k-ap-{Zw' F-∂pw A-dn-b-s∏-Sp-∂p.

$ B-sI hn-kv-Xr-Xn 32 e-£w N.-In.-ao.-

]-k-̂ n-Iv k-ap-{Zw

A-‰v-em‚n-Iv k-ap-{Zw

C-¥y≥ k-ap-{Zw

B¿-́ n-Iv k-ap-{Zw

A‚m¿-́ n-Iv k-ap-{Zw
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temI`q]SØns‚ klm-b-tØmsS Hmtcm kap{Zhpw Fhn-sS-bmWv

ÿnXn-sN-øp-∂-sX∂v Is≠Øq.

A‰vekv ]cn-tim-[n®v Hmtcm kap{ZØns‚bpw `mKamb ISepIƒ,

Dƒ°SepIƒ, ISenSp°pIƒ F∂nh Is≠Øn ]´nI Xbmdm°pI.

Zzo]pIfpw D]Zzo]pIfpw

]q¿Æambpw k-ap-{Z-Øm¬ Np-‰-s∏-´ I-c-`m-K-ß-fm-Wv Zzo-]p-Iƒ

(Islands). aq∂p h-i-ßƒ k-ap-{Z-Øm¬ Np-‰-s∏-́  h≥-I-c-̀ m-K-ß-fm-Wv D-]-

Zzo-]p-Iƒ (Peninsula).

Zzo]pIƒ D]Zzo]pIƒ

{ioe¶, P∏m≥, ^nenss∏≥kv, C¥y≥ D]Zzo]v

aUKmkvI¿, amenZzo]v, hnIvtSmdnbZzo]p-Iƒ, Atd_y≥ D]Zzo]v

{_n´ojv Zzo]pIƒ, {Ko≥em‚ v,  sFkvem‚ v, AemkvI D]Zzo]v

kpam{X, \yq^u≠vem‚ v, \yqKn\nb, em{_tUm¿ D]Zzo]v

_^n≥, tImt°mkv kvIm≥Unt\hnb≥ D]Zzo]v

k-ap-{Z-P-e-Øn-s‚ {][m\ k-hn-ti-j-X-I-fm-Wv Xm-]w, e-h-W-Xzw,

km-{μX F-∂n-h. C-h F-√m k-ap-{Z-ß-fn-epw H-cp-t]m-se-b-√ A-\p-̀ -h-

s∏-Sp-∂-Xv. CXn-\p≈ Imc-W-ßƒ ]cn-tim-[n-°mw.

kap{ZPeØnse Xm]hnXcWw

A-£mw-io-b hy-Xn-bm-\-ßƒ-°-\p-kr-X-am-bn k-ap-{Z-P-e-Øn-s‚ Xm-]-\ne-

bn¬ hy-Xym-kw D-≠m-Ip-∂p. G-‰-hpw D-b¿-∂ Xm-]-\n-e tc-J-s∏-Sp-Øp-

∂-Xv ̀ q-a-[y-tc-J-bp-sS C-cp-h-i-ß-fn-em-bn G-X-m≠v 10 Un-{Kn h-sc A£mw-

i-ta-J-e-I-fn-em-Wv. ChnsS icm-icn 27°C Xm]-\ne tcJ-s∏SpØp-∂p.

a-[y-tc-Jm-{]-tZ-i-Øp \n-∂p {[p-ho-bta-J-e-I-fn-te-°p t]m-Ip-t¥m-dpw

Xm-]-\n-e-bn¬ K-Wy-am-b Ip-d-hv tcJ-s∏-Sp-Øp-∂p. a-[y A-£mw-io-b

taJe-I-fn¬ Xm-]-\n-e GItZiw 10 Un-{Kn- sk¬-jy-kv h-scbpw {[p-ho-b

ta-J-e-I-fn¬ ˛2 Un-{Kn- sk¬-jy-kv h-scbpw Xm-gp-∂-Xm-bn a-\- n-

em-°mw. hyXykvX A£mw-i-ta-J-e-I-fn¬ Xm]-\n-e-bn¬ ImWp∂

hyXym-k-Øn-\p≈ ImcWw F¥mWv? kutcm¿-Pw `q-an-bn¬ e-̀ n-°p-∂-

Xn-ep-≈ A-k-¥p-en-Xm-h-ÿ-bm-Wv k-ap-{Z-P-e-Øn-s‚ Xm-]-\n-e-bn¬ D≠m-

tem-I-Øn-se Nn-e {][m\ Zzo-]p-I-fpsS-bpw D-]-Zzo-]p-I-fpsS-bpw t]-cp-

I-fm-Wv Xm-sg ]-́ n-I-bn¬. A-h ÿn-Xn-sNøp-∂-Xv GtXXp k-ap-{Z-ß-

fn-em-sW-∂v A-‰v-e-kn-s‚ k-lm-b-tØm-sS Is≠-ØpI.-
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kap-{Zhpw a\p-jy\pw

Nn{Xw 5.2

¬ IqSpX¬ ¬ Ipdhv

Ip-∂ Cu am-‰-ßƒ-°p-≈ {][m\ Im-c-Ww. k-ap-{Z-P-e{]hm-l-ß-fpw Im‰p-

I-fpw k-ap-{Z-P-e-Øn-s‚ Xm-]-\n-e-bn¬ kzm-[o-\w sN-ep-Øp-∂p-≠v. hn-

hn[ A-£mw-i-taJ-e-I-fn¬ Xm-]-\n-e-bn¬ ImWp∂ hy-Xym-kw Nn{X-

Øn¬\n∂p (Nn{Xw 5.2) a-\- n-em-°pI.-

IS¬-sh-≈-Øns‚ ck-X{¥w

k-ap-{Z-P-e-Øn-se e-h-W-Xz-Øn¬

apJy-`m-Kw tkm-Un-bw t¢m-ssd-Uv

(Idn-bp∏v) B-Wv. C-h Iq-Sm-sX a-Kv\o-

jyw t¢m-ssd-Uv, a-Kv\o-jyw kƒ-t^‰v,

Im¬-kyw kƒ-t^-‰v, s]m-´m-kyw

kƒ-t -̂‰v, Im¬-kyw Im¿-_-tW-‰v ap-

X-em-b aq-e-I-ß-fpw k-ap-{Z-P-e-Øn¬

A-en-™p-tN¿-∂n-cn-°p-∂p. C-h-bn¬

]-e-Xpw hm-Wn-Pym-Sn-ÿm-\-Øn¬ th¿-

Xn-cn-s®-Sp-°m-hp-∂-Xm-Wv. F-∂m¬

Nne aq-e-I-ßƒ \m-a-am-{X-am-bn-cn-°pw.

C-h-sb th¿-Xn-cn -s®-Sp-°m-\p-≈

sNehv h-f-sc Iq-Sp-X-em-Wv.

kap-{Z-P-e -e-h-WXzw

I-S¬-sh-≈-Øn-s‚ {]-tXy-I- khn-tijX-bm-Wv D-∏p-c-kw. I-S¬-sh-≈-

Øn-s‚ i-cm-i-cn e-h-W-X 3.-5 i-X-am-\am-Wv. Cu e-h-W-Xzw I-S¬sh-≈-

Øn¬\n-∂p th¿-Xn-cn-®p am-‰m≥ km-[n-®m¬ I-S-en-se Pew ip-≤-am-hpw.

I-S¬-sh-≈-Øn-e-S-ßn-bn-cn-°p-∂ e-h-Wmw-i-Øn-s‚ km-{μo-I-c-Ww

"e-h-W-Xzw' (Salinity) F-∂-dn-b-s∏-Sp-∂p. 1000 {Kmw

P-e-Øn¬ F-{X- {Kmw e-h-Ww A-S-ßn-bn-cn-°p-∂p

F-∂ co-Xn-bn-em-Wv eh-W-Xzw kq-Nn-∏n-°p-∂-Xv.

k-ap-{Z-P-e-Øn-s‚ i-cm-i-cn e-h-W-Xzw 35 k-l-{kmw-

i-am-Wv. C-Xv tc-J-s∏-Sp-Øp-∂-Xv 35 o
oo  F-∂m-

Wv. C-Xv A¿Y-am-°p-∂-Xv 1000 {Kmw k-ap-{Z-P-e-Øn¬

35 {Kmw e-h-Wmw-iw AS-ßn-bn-cn-°p-∂p-sh-∂m-Wv.

k-ap-{Z-ß-fn¬ F-√m-bn-S-Øpw e-h-W-Xzw H-cp-t]m-

se-b-√. e-h-W-Xz-Øn-s‚ G-‰-°p-d-®nen-\v Im-c-W-

am-Ip∂ kml-N-cy-ßfmWv Xmsg sIm-Sp-Øn-cn-°p-

∂-Xv.-

$ I-c-bm¬ Np-‰-s∏-́  IS¬`m-K-ß-fn¬ e-h-W-Xzw

Iq-Sp-X-em-bn-cn°pw.-

$ D-b¿-∂ A-f-hn¬ _m-jv-]o-I-c-Ww \-S-°p-∂

{]-tZ-i-ß-fn¬ e-h-W-Xzw Iq-Sp-∂p.-
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$ D-b¿-∂ A-f-hn¬ a-™p-cp-In Pew FØp∂ kap-{Z-̀ m-K-ß-fn¬ eh-W-Xzw

Ip-d-bp∂p.-

$ [m -cm -fw \-Zn -Iƒ h-∂p -tN-cp -∂ kap - {Z -`m -K -ß-fn¬ e-h-W-Xzw

Ip-d-bp-∂p.-

$ D-b¿-∂ A-f-hn¬ a-g e-̀ n-°p-∂Xv e-h-W-Xzw Ip-d-bp∂-Xn\v CS-bm-°p-

∂p.

hn-hn-[ k-ap-{Z-̀ m-K-ß-fn-epw k-ap-{Z-Øn-s‚ hy-Xy-kv-X B-g-ß-fn-epw e-h-W-Xz-

Øn¬ G-‰-°p-d-®n-ep-Iƒ Im-Wm≥ km-[n-°pw.

{[p-h-{]-tZ-i-ß-sf A-t]-£n-®v `q-a-[y-tc-Jm-{]-tZ-i-Øv D-b¿-∂

e-h-W-Xzw tc-J-s∏-Sp-Øp-∂p. F-¥m-bn-cn-°mw C-Xn-\p- Im-c-Ww?

I-c-bm¬ Np-‰-s∏-́  I-S-ep-I-fn¬ e-h-W-Xzw Iq-Sm≥ Im-c-W-sa¥v?

\-Zo -ap -J -ß-fn -se k-ap - {Z -`m -K -ß-fn¬ e-h-W-Xzw Ip -d -bm≥

Im-c-Wsa¥v?

kap{ZPeØns‚ km{μX

k-ap-{Z-P-e-Øn-s‚ km-{μ-X k-ap-{Z-ß-fn-se-√m-bn-S-Øpw H-cp-t]m-se A-\p`h-s∏-

Sp-∂n-√. C-Xn-\p Im-c-Ww kap-{Z-P-e-Øn-s‚ e-h-W-Xz-Øn-epw Xm-]-\n-e-bn-epw

Im-Wp-∂ hy-Xym-k-am-Wv. Xm-]w h¿-[n-°p-tºmƒ km-{μ-X Ip-d-bp-∂p; e-h-W-

Xzw Iq-Sp-tºmƒ km-{μ-X Ip-Sp-∂p.

Xm-]w, e-h-W-Xzw, km-{μ-X F-∂n-h k-ap-{Z-ß-fn¬ F-√m-bn-S-Øpw H-cp-t]m-se-

b-√ F∂p a-\- n-em-bn-t√. C-h-bn-se A-k-¥p-en-Xm-h-ÿ k-ap-{Z-P-e-Øn-s‚

N-e-\-ßƒ°p Im-c-W-am-Ip-∂p. G-sXm-s°-bm-Wv k-ap-{Z-P-e-Øn-s‚ N-e-\-ßƒ

F-∂pw A-h D-≠m-Im≥ Im-c-W-sa-¥m-sW-∂pw ]-cn-tim-[n-°mw.-

kap{ZPeNe\ßƒ

Xn-c -am -e-Iƒ (Waves), th-en -Iƒ (Tides), P-e-{]-hm-l-ßƒ (Ocean
currents) F∂nh-bm-Wv k-ap-{Z-P-e-Øn-s‚ N-e-\-ßƒ.

XncameIƒ

Nn-{Xw (Nn{Xw 5.3) {i≤n-°q. kap-{Z-Pe D]-cn-X-e-Øns‚ \navt\m-∂X cq]-

Øn-ep≈ Ne-\-ß-sf-bmWv Xnc-Iƒ F∂p ]d-bp-∂-Xv.

Nn-{X-Øn¬ ImWp-∂-Xp-t]mse Xnc--bpsS D-b¿-∂ `m-K-sØ Xn-cm-in-J-cw F-

∂pw Xm-gv-∂ `m-K-sØ Xn-c-mX-Sw F-∂pw ]dbp-∂p. A-Sp-Ø-Sp-Øp-≈ c-≠v

Xncm-in-J-c-ßƒ X-Ωn-ep-≈ A-I-e-sØ Xn-cmssZ¿-Lyw F∂pw Xn-cm-X-Sw ap-

X¬ Xn-c-in-J-cw h-sc-bp-≈ ew-_Zq-c-sØ Xn-tcm-∂Xn F-∂pw ]-d-bp-∂p.
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kap-{Zhpw a\p-jy\pw

Im-‰p-Iƒ k-ap-{Z-P-tem-]-cn-X-e-Øn¬ G¬-∏n-°p-∂

L¿-j-W-am-Wv Xnc-Iƒ°p Im-c-Ww. Im-‰n-s‚ i-‡n-

°-\p-k-cn-®v Xn-c-am-e-I-fp-sS i-‡n-bpw Iq-Sn-h-cp-∂p.

h-f-sc i-‡-am-b Im-‰p-I-fp-sS-tbm sIm-Sp-¶m-‰p-I-fp-

sS-tbm -̂e-am-bn D-≠m-Ip-∂ i-‡n-Iq-Sn-b Xn-c-am-e-

Iƒ Xo-c-ß-fn¬ I-S-em-{I-a-W-Øn-\p Im-c-W-am-Ip-∂p.

sX°p-̨ -]-Sn-™m-d≥ a -̈kq¨Im-e-Øv tI-c-f-Øn-se

I-S¬-Øoc-ßƒ C-Ø-c-Øn¬ I-S-em-{I-a-W-ßƒ-°p

hn-t[-b-am-Ip-∂-Xm-bn ]-{X-hm¿-Ø-I-fn¬ \n-∂p

\n-ßƒ a-\- n-em-°n-bn-́ p-≠m-Ip-a-t√m. Ch Xo-c-ß-

fnse \mi-\-jvSß-ßƒ°v Im-c-W-am-Ip-∂p. I-S¬-

Øo-c-ß-fn-se P-\-hm-k-Øn-\v `o-j-Wn-bm-bn-am-dp-∂

C-h-sb {]-Xn-tcm-[n-°m≥ Nn-e am¿K-ßƒ kzo-I-cn-

®ph-cp∂p. Ah F-s¥m-s°-sb-∂v t\m-°q.-

$ I-S-tem-c-ß-fn¬ ]m-d-Iƒ \n-t£-]n-°¬.

$ ]p-en-ap-́ p-Iƒ \n-¿an°¬.

$ I-≠¬-°m-Sp-Iƒ h-®p-]n-Sn-∏n-°¬.

I-c-bn¬\n-∂p I-S-en-te-°pw a-dn-®pw \o-°w sN-ø-

s∏-Sp-∂ a-W¬ A-t\ym-\yw X-S-b-s∏-́ v Xo-c-ß-fn¬

cq-]w-sIm-≈p-∂ a-W¬-̀ n-Øn-Iƒ IS-em-{I-a-WsØ

{]Xn-tcm-[n-°m≥ {]IrXnXs∂ krjvSn-°p∂ Hcp

am¿K-am-Wv.

2004 ¬ tI-c-f-Øns‚ Xo-c-{]-tZ-i-ß-fn¬ A\p-̀ -h-

s∏´ kp-\m-an-Øn-c-am-e-I-sf-°p-dn-®v tI´n´p≠mIpa-

t√m. I-S¬-Ø-d-I-fn¬  D-≠m-Ip-∂ A-·n-]¿-h-X-ß-

fpw `q-I-º-ß-fpw hn-\m-i-Im-cn-I-fm-b h≥ Xn-c-am-e-

Iƒ°p Im-c-W-am-Im-dp-≠v.  C-Ø-cw Xn-c-am-e-Iƒ

ko-kv-an-Iv I-S¬-Øn-c-Iƒ AY-hm kp-\m-an-Iƒ

Xncm
-ssZ¿Lyw

D∂Xn

XncminJcw

XncmXSw

Nn{Xw 5.3
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F-∂-dn-b-s∏-Sp-∂p. C-Ø-cw Xn-c-am-e-Iƒ-°v a-Wn-°q-dn¬ 800 In.-ao. h-sc

th-K-ap-≠m-Im-dp-≠v.

NmIc
a¨kq¨ ImeØns‚ Bcw`Øntem Ahkm\Øntem Ad_n°Sen¬

cq]wsIm≈p∂ {]Xn`mkamWv NmIc. sNfn ASn™pIqSn D≠mIp∂

NndIfnse -Ie°shffØnse πhIßfpw sNfnbpw `£n-°m≥ sNΩo≥,

aØn, Abe apXemb a’yßƒ Iq´wIq´ambn FØp∂p. Cu

{]Xn`mkamWv NmIc.

thenIƒ

H-cp \n-›n-X k-a-b-]-cn-[n-°p-≈n¬ k-ap-{Z-P-e-\n-c-∏n-\p-≠m-Ip-∂ D-b¿-®-

bpw Xm-gv-N-bp-am-Wv th-en-Iƒ. k-ap-{Z-P-e hn-Xm-\-Øn-s‚ D-b¿-®-sb th-en-

tb-‰-sa-∂pw k-ap-{Z-P-e hn-Xm-\w Xm-gp-∂-Xn-s\ th-en-bn-d-°sa-∂pw

]dbp-∂p.

F-¥m-Wv th-en-I-fp-≠m-Im-\p-≈ Im-c-W-sa-∂v

t\m°mw. `q-an-bp-sS ta¬ N-{μ-\pw kq-cy-\pw

sN-ep-Øp-∂ B-I¿-j-W-_-e-hpw `q-an-bp-sS

{`-a-W ^-e-am-bp-≠m-Ip-∂ A-]-tI-{μ-_-e-hpw

th-en-Iƒ°v Im-c-W-am-Ip-∂p.

Nn-{Xw (Nn{Xw 5.4) {i-≤n-°q. N-{μ-\v A-̀ n-ap-J

-am-b `q-an-bp-sS `m-K-sØ P-e-\n-c-∏v D-b-cp-∂p.

N-{μ≥ `q-an-bn¬ sN-ep-Øp-∂ B-I¿-j-W-_-e-

Øns‚ ^-e-am-bn Cu `m-K-sØ P-e-\n-c-∏v

D-b¿∂v th-en-tb-‰w (High tide) D-≠m-Ip-∂p.

N-{μ-\v {]-XnapJ-am-b `m-K-sØ P-e-\n-c-∏pw D-b¿-

∂-Xm-bn Im-Wp-∂n-t√. Cu `m-K-sØ P-e-\n-c-∏v

D-b-cp-∂-Xn-\p Im-c-W-amb L-SIw `q-an-bp-sS { -̀a-

W-̂ -e-am-bp-≈ A-]-tI{μ_-e-am-Wv (Centrifu-
gal force). th-en-tb-‰-ßƒ-°p hn-t[-b-am-Ip∂ ÿ-e-ßƒ-°v 90 Un-{Kn A-I-

se-bp-≈ {]-tZ-i-ß-fn¬ P-e-\n-c-∏v Xm-gp-∂-Xmbn Im-Wmw. Cu {]-tZ-i-ß-

fn-se P-ew th-en-tb-‰-{]-tZ-i-ß-fn-te-°v H-gp-Int∏m-Ip-∂-Xn-\m-em-Wv ChnsS

P-e-\n-c-∏v Xm-gp-∂Xv. P-e-\n-c-∏v Xm-gp-∂ Cu {]-Xn-̀ m-kam-Wv th-en-bn-d-°w

(Low tide).

AB

C

D

then-bn-d°w

then-bn-d°w

N{μ≥

then-tb‰wthen-
tb‰w

`qan

 Nn{Xw 5.4 then-tb-‰hpw then-bn-d-°hpw

hS°v

sX°v
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kap-{Zhpw a\p-jy\pw

th-en-Iƒ-°v N-{μ-s‚ B-I¿-j-W-_-ew am-{X-a-√ Im-c-W-am-Ip-∂Xv. kqcy≥

`q-an-bn¬ sN-ep-Øp-∂ B-I¿-j-W-_-e-hpw th-en-Iƒ-°v Im-c-W-am-Ip-∂p.

kq-cy-s\ A-t]-£n-®v N-{μ-\v h-en∏w Ip-d-hm-sW-¶n-epw `q-an-tbmSv

G-‰-hpw A-Sp-Øp\n¬-°p-∂-Xn-\m¬ N-{μ≥ `qan-bn¬ sNep-Øp∂

B-I¿-j-Ww kq-cy-≥ sN-ep-Øp-∂ B-I¿-jWsØ A-t]-£n-®v

IqSp-X-em-bn-cn-°pw.

hm-hp-th-en-I-fpw k-]v-X-anth-en-I-fpw

]u¿Wan Aam-hmkn

N{μ≥ N{μ≥

`qan

Nn{Xw 5.5

Nn{Xw (Nn{Xw 5.5) {i≤n-°q. Hm-tcm am-k-Øn-epw A-am-hm-kn (I-dp-Øhmhv)

Zn-h-k-Øn-epw ]u¿-W-an (sh-fp-Øhm-hv) Zn-h-k-Øn-epw kq-cy-\pw N-{μ-

\pw `q-an-bpw t\¿-tc-J-bn¬ h-cp-∂p. Cu Zn-h-k-ß-fn¬ kq-cy-s‚bpw

N{μ-s‚bpw BI¿j-W-i‡n IqSp-X-em-bn-cn-

°pw. X-∑q-ew a-‰p- Zn-h-k-ß-sf A-t]-£n-®v i-

‡-am-b th-en-tb-‰w D-≠m-Ip-∂p. C-Ø-cw then-

tb-‰-ß-sf-bm-Wv hm-hp-th-en-Iƒ (Spring tides)
F-∂p hn-fn-°p-∂-Xv.

A-am-hm-kn, ]u¿-W-an F-∂o Zn-h-k-ßƒ-°p

ti-jw G-g-v Zn-h-kw I-gn-bp-tºmƒ kq-cy-\pw

`q-an-bpw N-{μ-\pw 90 Un-{Kn tIm-Wo-b A-I-e-ß-

fn¬ F-Øp-∂p.  Cu Zn-h-k-ß-fn¬ kq-cy-\pw

N-{μ-\pw `q-an-sb 90 Un-{Kn tIm-Wo-b A-I-e-ß-

fn¬\n-∂v B-I¿-jn-°p-∂-Xn-\m¬ h-f-sc Zp¿-_e-

am-b th-en-I-fm-Wv D-≠m-Ip-∂-Xv.  Zp¿-_-e-am-b

C-Ø-cw th-en-I-sf k-]v-X-anth-en-Iƒ (Neap
tides) F-∂p ]dbp-∂p. k-]v-X-an-th-en-Isf

kqNn∏n-°p-∂ Nn{Xw (Nn{Xw 5.6) \¬-In-bn-

cn°p-∂p. Nn{Xw \nco-£n®v kq-cy≥, N-{μ≥, `q-an F∂n-h-bp-sS ÿm-\w

a\- n -em°q. DDDDDDDDDDDDDDDSD

Nn{Xw 5.6

N{μ≥

`qan

N{μ≥
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thenIƒ krjvSn°p∂ ^eßƒ

th-en-tb-‰-hpw th-en-bn-d-°-hpw H-t -́sd ̂ -e-ß-fm-Wv kr-jv-Sn-°p-∂-Xv. Ah

F-s¥m-s°-sb-∂v t\m°mw.

$ Xp-d-ap-J-ß-fn-epw k-ap-{Z-Xo-c-ß-fn-epw \n-t£-]n-°-s∏-´n-´p-≈

am-en-\y-ßƒ kap-{Z-Øn-s‚ Dƒ-̀ m-K-ß-fn-te°v \o-°w sNø-s∏-Sp-∂p.

$ i-‡-am-b th-en-I-fp-sS -̂e-am-bn \-Zo-ap-J-ß-fn¬ sU¬-‰-Iƒ cq-]w-

sIm-≈p-∂-Xv X-S- -s∏-Sp-∂p.-

$ th-en-tb-‰k-a-b-ß-fn¬ D-∏-f-ß-fn¬ I-S¬sh-≈w Ib-‰m≥ Ign-bp∂p.

$ ao≥-]n-Sn-ØØn\mbn ISente°v I´acßfn¬ t]m-Ip-∂-Xn\pw

h-cp-∂Xn\pw.

$ th-en-tb-‰i-‡n-bn¬\n-∂p ssh-Zyp-Xn D¬-∏m-Zn-∏n-°p-∂p.-

$ Bgw Ipd™ Xpd-ap-J-ß-fn-te°v I∏-ep-Iƒ ASp-∏n-°p-∂Xv then-

tb‰ kμ¿ -̀ß-fn-em-Wv.

kap{ZPe{]hmlßƒ

Hcp Zni-bn¬\n∂v as‰mcp Zni-bn-te-°p≈ kap-{Z-P-e-Øns‚  XpS¿®-

bmb {]hm-l-amWv kap-{Z-P-e-{]-hm-l-w. D-jv-W-P-e {]-hm-l-ßƒ F-∂pw

io-X-P-e-{]-hm-l-ßƒ F-∂pw {]hm-l-ßƒ c≠p-X-c-Øn-ep-≠v.  D-jv-W-

ta-J-e-bn¬\n-t∂m D-t]m-jv-W-ta-J-e-bn¬\n-t∂m k©-cn-®v {[p-ho-b-̨ -D-

]-{[p-ho-b ta-J-e-I-fn-te-°v H-gp-Ip-∂ kap{ZP-e- {]-hm-l-ß-fmWv D-jv-W-

P-e-{]-hm-l-ßƒ. A-Xpt]m-se {[p-ho-b ˛ D]-{[p-ho-b ta-J-e-I-fn¬\n∂v

D-jv-W-ta-J-e-bn-tet°m D-t]m-jv-W-taJ-e-bn-te-t°m H-gp-In-sb-Øp-∂

kap{ZP-e-{]-hm-l-ß-fm-Wv io-X-P-e-{]-hm-l-ßƒ.

k-ap-{Z-P-e e-h-W-Xzw, Xm-]-\n-e F-∂n-h Hm-tcm k-ap-{Z-Øn-epw hy-Xy-kv-

X-am-Wv. Cu hy-Xym-kw k-ap-{Z-P-e-Øn-s‚ km-{μ-Xmhy-Xym-k-Øn-\v

Im-c-W-am-Ip-∂p. k-ap-{Z-P-e-Øn-s‚ km-{μ-Xmhy-Xym-kw P-e-{]-hm-l-

ßƒ°p Im-c-W-am-Ip-∂ LS-I-ß-fn-sem-∂mWv.
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kap-{Zhpw a\p-jy\pw

Nn{Xw (Nn{Xw 5.7) \nco-£n®v ]k-̂ nIv kap-{Z-Ønse Pe-{]-hm-l-

ßsf ASnÿm-\-am°n ]´nI ]q¿Øn-bm-°p-I.

DjvW-P-e-{]-hm-l-ßƒ ioX-P-e-{]-hm-l-ßƒ

$ DØ-c-a-[y-tc-Jm-{]-hmlw $ Imen-t^m¿Wnb {]hmlw

$ $

$ $

$ $

]k-^nIv kap-{Z-Ønse Pe-{]-hm-l-ßƒ

s
]

d
p (l

w-t
_

mƒ
v́)

{]
h

ml
w

Z£nW-a[y-tcJm {]hmlw

Z£nW-]-k-̂ nIv
kap{Zw

]›n-a-hmX{]hmlw]
q¿

Δ
B

k
vt
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n-b

≥
{]
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ml

w

4 5

DØ-c-]-k-̂ nIv
kap{Zw

I
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{]
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DØ-c-]-k-^nIv
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h
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w
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v sI
mfw

-

_n-b≥ {]
hml

w

DØ-c-a[y-tcJm {]hmlw
-a[y-tcJm {]Xn{]hmlw

I
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m¿
W
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w

6
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2

3

7

60o

60o

30o

0o

231/2
o

231/2
o

30o

661/2
o

661/2
o

Nn{Xw 5.7

1. ^nen-ss∏≥ Zzo]p-Iƒ

2. P∏m≥ Zzo]p-Iƒ

3. Xmbvhm≥ Zzo]v

4. Smkvam-\nb

5. \yqkn-em≥Uv

6. \yqKn\n Zzo]v

7. _dnMv IS-en-Sp°v

DjvW-Pe{]hmlw

ioX-Pe{]hmlw

hS°v

hS°v

hS°v

hS°v

sX°v

sX°v

sX°v
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A‰vem‚nIv kap-{Z-Øn-eqsS Hgp-Ip∂ DjvW-˛-io-X-P-e-{]-hm-l-ßƒ

GsX√mw? Ch Hmtcm∂pw Hgp-Ip-∂Xv GsXms° h≥I-c-I-fpsS kao-

]-Øp-Iq-sS-bm-sW∂p Xncn-®-dn™v Ipdn∏v Xbm-dm-°p-I.

A‰vem‚nIv kap-{Z-Ønse Pe-{]-hm-l-ßƒ

]›n-a-hmX{]hmlw

I
m\

-d
ok

v

{]
h

ml
w

e
m{_

-t
U

m¿
{]

h
ml

w

_
≥

K
zme

{]
h

ml
w{_

k
o¬

{]
h
ml

w

Kƒ
^

vk
v{So

w

^vtfmdnUm
{]hmlw

DØ
c 

A
‰ve

m‚
nI

v {]
h
ml

w

DØc A‰vem‚nIv
kap{Zw

DØ-c-a[y-tcJm{]hmlw

-a-[y-tcJ{]Xn{]hmlw

Z£n-W-a[y-
tcJm{]hmlw

Z£nW A‰vem‚nIv
kap{Zw

661/2
o

60o

30o

0o

231/2
o

231/2
o

30o

60o

661/2
o

1

2

Nn{Xw 5.8

DjvW-Pe{]hmlw

ioX-Pe{]hmlw

1. shÃv-C≥Uokv Zzo]p-Iƒ

2. \yq^u-≠vem≥Uv Zzo]v

hS°v

hS°v

hS°v

hS°v

sX°v

sX°v

sX°v

sX°v
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kap-{Zhpw a\p-jy\pw

C¥y≥ alm-k-ap-{Z-Ønse Pe-{]-hm-l-ß-sf ASn-ÿm-\-am°n Xmsg

\¬In-bn-́ p≈ ]´nI ]q¿Øn-bm-°q.

{]hm-l-ßƒ DjvWPew/ ioX-Pew Zni

$ Z£nW-a-[ytcJm $ DjvW-Pew $ Ing-°p-\n∂p

{]hmlw ]Sn-™m-tdm´v

$ $ $

$ $ $

kap{ZPe{]hmlßfpsS ^eßƒ

$ k-ap-{Z-Xo-c-{]-tZ-i-ß-fn-se Im-emh-ÿsb- kzm-[o\n°p∂p.

$ D-jv-W-̨ -io-X-P-e{]-hm-l-ßƒ k-‘n-°p-∂ {]-tZ-i-ß-fn¬ aq-S¬a™v

D-≠m-Ip-∂p.

$ D-jv-W-̨ -io-X-P-e-{]-hm-l-ßƒ k-‘n-°p-∂ {]-tZ-i-ß-fn¬ a-’y-ß-

fp-sS h-f¿-®-bv-°v A-\p-Iq-e-am-b km-l-N-cy-ßƒ D≠m-Ip-∂p.

C¥y≥ almkap-{Z-Ønse Pe-{]-hm-l-ßƒ

sX°p-
]-Sn-™m-d≥

a¨kq {̈]hmlw

Z£n-W-a[y-tcJm{]hmlw

]›n-a-hm-X-{]-hmlw
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1

DjvW-Pe{]hmlw
ioX-Pe{]hmlw 1. aU-Km-kvI¿Zzo]v

Nn{Xw 5.9

{Km‚ v _m¶vkv

temI-Ønse {][m\ a’y-_-‘\ tI{μ-ß-fn¬ H∂mWv {Km‚ v _m¶vk.v hSt° Ata-

cn-°-bpsS Ing°v \yq^u-≠vem‚ns‚ Xoc-ØmWv {Km‚ v_m¶vkv ÿnXnsNøp-∂-Xv.

Kƒ v̂kv{Sow DjvWPe-{]-hm-lhpw em{_-tUm¿ ioX-Pe{]hm-lhpw k‘n-°p-∂-Xn-

\m¬ ChnsS a’y-h-f¿®-bv°m-h-iy-amb kml-Ncyw cq]-s∏-Sp-∂p. am{X-a√, em{_-

tUm¿ {]hmlw a’ym-lm-c-amb πh-I-ßfpsS h-f¿-®-bv-°v k-lm-b-I-am-b-Xn-\m¬

[m-cm-fw a-’yß-sf Cu taJ-e-bn-te°v B-I¿-jn-°p∂p.

hS°v

sX°v

hS°v

sX°v
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k-ap-{Z-P-e-N-e-\-ßƒ a-\p-jy-Po-hn-X-Øn¬ sN-ep-Øp-∂ kzm-[o-\w F-

s¥m-s°-sb-∂v a-\- n-em-b-t√m. k-ap-{Zßƒ ]-e-hn-[-Øn¬ a-\p-jy¿-°v

{]-tbm-P-\-s∏-Sp-∂p. A-h F-s¥m-s°-sb-∂v t\m-°mw.-

Imemhÿ

Xo-c-{]-tZ-i-ß-fn-se Im-em-h-ÿ-sb k-ap-{Z-ßƒ \n¿-Wm-b-I-am-bn kzm[o-

\n-°p-∂p. ]-I¬-k-a-b-Øv ho-ip-∂ I-S¬-°m-‰pw cm-{Xn-Im-e-ß-fn-se I-c-

°m-‰pw Xo-c-{]-tZ-i-ß-fn-se Xm-]-\n-e- \n-b-{¥n-°p-∂p. ag, Im-‰v, N-{I-hm-

Xw t]m-ep-≈ Im-em-h-ÿm {]-Xn-̀ m-k-ß-fp-sS cq-]o-I-c-W-Øn¬ k-ap-{Z-

ßƒ-°v ]-¶p-≠v. s]mXpsh Xo-c-{]-tZ-i-ß-fn¬ anX-amb Im-em-hÿ-

bmWp-≈-Xv. F-∂m¬ k-ap-{Zkm-ao]yw C-√m-Ø {]-tZ-i-ß-fn¬ th-\-epw

ssi-Xy-hpw ITn-\-am-bn-cn-°pw.

[mXp\nt£]ßƒ

Ic-bn¬ e`y-am-Ip∂ H´p-an° [mXp-°fpw kap-

{Z-ß-fnepw ImW-s∏-Sp-∂p. Idn-bp-∏v, t{_man≥,

aKv\ojyw t¢mssdUv F∂nh IqSmsX Ccp-º-

bn-cv, I¬°cn, s]t{Sm-fn-bw, {]Ir-Xn-hm-X-Iw

F∂n-h-bpsS \nt£-]hpw kap-{Z-ß-fnep≠v.

apwss_ Xoc-Øp-\n∂v 162 In.ao. AIse Ad-

_n-°-S-en¬ 1974 ¬ s]t{Sm-fn-bhpw {]Ir-Xn-

hm-X-I-ßfpw J\\w sNøm≥ Bcw-̀ n-®p. Cu

FÆ-∏m-Sw apwss_ ssl F∂mWv Adn-b-s∏-

Sp-∂-Xv.

sshZypXn D¬∏mZ\w

Xn-c-am-e-Iƒ, th-en-Iƒ F-∂n-h ssh-Zyp-Xn D¬∏m-Z-\-Øn-\v D-]-tbm-K-

s∏-Sp-Øp-∂p.

Xo-c-Øv B-™-Sn-°p-∂ i-‡-am-b Xn-c-am-e-Iƒ AhnsS ÿm-]n-®n-́ p-≈

S¿-ss_-\p-I-sf I-d-°p-∂p. Cßs\ ssh-Zyp-Xn D-¬∏m-Z-\w \SØp∂p.

k-ap-{Z-Xo-c-ßfn¬ k-ap-{Z-P-ew kw-̀ -cn-°m≥ dn-k¿-thm-b-dp-Iƒ \n¿-an-°p-

∂p. i-‡-am-b th-en-tb-‰-k-a-b-Øv I-S¬-sh-≈w Cu P-e-kw-̀ -c-Wn-bn¬

{]-th-in-°p-∂p. th-en-bn-d-°k-a-b-Øv kw-`-c-Wn-I-fn¬ ti-J-cn-®n-´p-≈

P-ew Xp-d-∂p-hn-Sp-∂p. th-en-tb-‰k-a-b-Øv A-I-tØ-°pw th-en-bn-d-°-ka-

b-Øv ]p-d-tØ-°pw P-ew i-‡-am-bn \o-ßp-∂-Xn-s‚ -̂e-am-bn S¿ss_-

\p-Iƒ I-d-ßp-∂p. C-Xphgnbpw ssh-Zyp-Xn- D¬∏m-Z-\w \S-°p-∂p.
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kap-{Zhpw a\p-jy\pw

kap{Zßƒ Hcp°p∂ `£yhn`hßƒ

\ΩpsS {]-[m-\ `-£-W-ß-fn-sem-∂m-Wv

a’yw. G-‰-hp-a-[n-Iw a-’y-_-‘-\w \-S-

Øp∂ cm-Py-ßƒ P-∏m≥, s]-dp, ssN-\,

t\m¿-sh, A-ta-cn-°≥ sF-Iy-\m-Sp-Iƒ F-

∂n-h-bm-Wv.

I-S-en-se k-ky˛P-¥p-Pm-e-ßƒ  \n-c-h-[n

Hu-j-[-ß-fp-sS t{km-X- mWv. B‚n-_-tbm-

´n-°p-Iƒ, Ãn-tdm-bv-Up-Iƒ, ssh-‰-an-\p-Iƒ

F-∂n-h-bp-sS D¬∏m-Z-\-Øn-\m-bn k-ap-{Z-Øn-

se k-ky-̨ -P-¥p-Pm-e-ßsf D-]-tbm-Kn-°p∂p.

]e-Xcw acp-∂p-I-fpsS \n¿am-W-Øn\pw Ch

{]tbm-P\s∏-Sp-Øp-∂p.

IS¬sh≈Øn¬\n∂p IpSnsh≈w

I-S¬-sh-≈-sØ ip-≤o-I-cn-®v Ip-Sn-sh-≈-am-°m-\mhpw. G-sXm-s° am¿-K-

ß-fn-eq-sS I-S¬-sh-≈-sØ ip-≤o-I-cn-°m-w? Np-h-sS Im-Wp-∂ Nm¿-´v

]cn-tim-[n°q.-

C¥y-bn¬ Nne-bn-S-ß-fn¬ k-ap-{Z-P-e tkz-Z-\w F-∂ am¿-Kap-]-tbm-Kn-®v

I-S¬-sh-≈w ip-≤o-I-cn-°-p-∂p. e-£-Zzo-]n-se P-\-ßƒ-°v Ip-Sn-sh-≈w e-

`y-am-°p-∂-Xv Cu coXn-bn¬ I-S¬-sh-≈w ip-≤o-I-cn-®m-Wv.

Xm-sg kq-Nn-∏n-®n-́ p-≈-h k-ap-{Z-ßƒ a-\p-jy\v \¬-Ip-∂ a‰p {]-tbm-P-\-

ß-fm-Wv. IqSp-X¬ Is≠-Øq.

$ a-’y-_-‘-\w, a-’y-kw-kv-I-c-Ww, a-’y-hn-]-W-\w t]m-ep-≈ ta-

J-e-I-fn¬ [m-cm-fw sXm-gn¬km-[y-X-Iƒ {]-Zm-\w-sN-øp-∂p.-
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$ hn-t\m-Z-k-©m-ckm-[y-X-Iƒ

$ `m-c-ta-dn-b h-kv-Xp-°-ƒ sN-e-hp-Ip-d-™ am¿-KØn-eq-sS h≥-I-c-I-

fn¬\n-∂p h≥-I-c-I-fn-te-°v sIm-≠p-t]m-Im≥ k-ap-{Z-K-Xm-K-Xw

{]-tbm-P-\-{]-Z-am-Wv.-

k-ap-{Zw sIm-≠p-≈ {]-tbm-P-\-ßƒ F-s¥m-s°-sb-∂v a\- n-em-

°n-b-t√m. \n-ßƒ a-\- n-em-°n-b h-kv-Xp-X-I-ƒ Dƒ-s∏-Sp-Øn

"k-ap-{Z-ßƒ a-\p-jy-Po-hn-X-Øn¬ sN-ep-Øp-∂ kzm-[o-\w' F-∂

hnj-bØn¬ skan-\m¿ kwL-Sn-∏n-°pI.

hne-bn-cpØmw

$ NphsS sImSp-Øn-́ p-≈-h-bn¬ C¥y≥ kap-{Z-hp-ambn _‘-an-√mØ

{]kvXm-h\ GXv?

F) kap-{Z-Øns‚ Z£n-W-̀ mKw A‚m¿´nIv kap-{Zw-hsc hym]n-

®n-cn-°p∂p.

_n) icm-icn Bgw A‰vem‚nIv kap-{Z-tØ-°mƒ IqSp-X-em-Wv.

kn) ]yqdn-t´m-dnt°m K¿Øw Cu kap-{Z-Øn-emWv ÿnXnsNøp-

∂-Xv.

Un) hnkvXr-Xn-bn¬ aq∂mwÿm\-am-Wp-≈-Xv.

$ NphsS kqNn-∏n-®n-´p-≈-h-bn¬ Fhn-sS-bmWv eh-WXzw Ipdhv

A\p-̀ hs∏Sp∂Xv? F¥p-sIm≠v?

 Ic-bm¬ Np‰s∏´ IS¬`mKw.

 Db¿∂ Af-hn¬ ag e`n-°p∂ {]tZ-i-ßƒ.

 Db¿∂ _mjv]o-I-cWw \S-°p∂ {]tZ-i-ßƒ.

$ Xnc-am-e-I-fpsS i‡nbpw XncssZ¿Lyhpw XΩn¬ _‘-apt≠m?

ka¿Yn-°p-I.

$ Hmtcm {]tZiØpw Znhkw c≠p{]mhiyw then-tb‰w D≠m-Ip-

∂p. Cu {]kvXmh\bv°v Hcp hni-Zo-I-cWw Fgp-Xp-I.

$ hmhp-th-en-Iƒ, k]vX-an-th-en-Iƒ F∂nh Nn{X-ß-fpsS klm-

b-tØmsS hni-Zo-I-cn-°p-I.

$ am\-h-Po-hn-X-Ønepw `ua-]-cn-ÿn-Xn-bnepw kap-{Z-ßƒ sNep-

Øp∂ kzm[o\w Af-h-‰-Xm-Wv. km[q-I-cn-°p-I.
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